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n PE CHON HSG LIEN TRUONG NGHE AN

Cau 1. Cho ham s6 y = f () ¢6 dao ham f' (z) = (z +2)(z — 2)*(x —4)",Vz e R .

Ham s6 da cho nghich bién trén khodng nao duéi day?
PD. B Pudng thing qua P v song song véi MC.
DPudng thing qua P va song song véi AC. E DPudng thing qua P v song song véi BC.

Cau 2. Néu Dy 1a chénh léch nhiét d6 ban dau giita mdt vit M va cic vit xung quanh, vi néu
cac vat xung quanh cé nhiét d6 T}, thi nhiét do ctia vat M tai thoi diém ¢ (gid) duge mo hinh héa
béi ham s6 T'(t) = Ts + Dy - ** (trong d6 k 13 hang sb duong phu thudc vao vat M). Mdt con ga
tay nuéng dudc 1ay tit 10 nuéng khi nhiét d6 clia né da dat dén 195°F va dude dit trén mot ban
trong mét cin phong c6 nhiét do 14 65°F. Biét rang sau nita gid nhiét d6 ciia ga tay 1a 150°F. Hoi
nhiét d6 clia ga tay sau 60 phiit gan nhit véi gid tri ndo sau day.

123°F. B 121°F. 120°F. B 124°F.

Cau 3. Mot thung dung 25 vién bi dude danh s6 tit 1 dén 25, mdi bi mang moét sé khac nhau.
LAy ngdu nhién 4 vién bi, x4c sult dé cic sb ghi trén bi tao thanh mét cip sb cong la
9 91 4 2
Y ———. —_—. o ——. —
1265 12650 575 275

Cau 4. C6 hai chiéc coc cao 10 m va 30 m 1an lugt dit tai hai vi tri A, B. Biét khodng cach giita
hai coc bang 24 m. Ngudi ta chon mot cai chbt & vi trf M trén mit dit ndm giita hai chan cot dé
giing day ndi dén hai dinh C v& D clia coc (nhu hinh v&). Hi ta phai dit chdt & vi trf nao dé
téng d6 dai clia hai sgi ddy d6 13 ngdn nhéat?

D

| 30m

c |

10m ! i

l_1_4: M T__l

24m

N AM =4m, BM =20 m. B AM =6 m,BM =18 m.
&AM =12m,BM =12 m. B AM =7m,BM =17 m.

Cau 5. M6t can nha c6 dang la mot hinh lang tru ngii gidc ditng véi cac kich thudc nhu hinh vé.
Hay tinh thé tich cin nha.
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A
A\
Bf----- N---NE
4,3m 4,3m 4,3m
[
c D
im 4m
254,4 m®. B 1512 m®. 254,3 m®. B 302,4 m®.

s t
Cau 6. Mot vat dao dong xung quanh vi tri cdn bang theo phuong trinh x = 1,5 cos <Z7T)’ trong

dé6 t 14 thoi gian duge tinh bang gidy va quing dudng h = |z| duge tinh bing mét 14 khodng cich
theo phuong ngang ciia chat diém d6i véi vi tri cAn bang. Trong khoang thdi gian tit 0 dén 20
gidy thi vat di qua vi trf cAn bang miy lan?

-’
z

Vi tri cAn bang

Bs. B (C I8 D

Cau 7. Khao st thdi gian st dung dién thoai mdt ngdy clia hoc sinh 16p 114¢; thu duge miu sb
liéu ghép nhém sau

Thai gian (phiit) [0;20) [20; 40) [40; 60) [60; 80) [80; 100)

S6 hoc sinh 5 9 12 10 6

Nhém chita tit phan vi thit nhét 13

[0; 20). B (20; 40). [40; 60). I3 (60; 80).
Cau 8. Lép 12A; c6 45 hoc sinh gom 23 hoc sinh nit va 22 hoc sinh nam, trong d6 cé ban Viét
(nam) 1am 16p trudng. S&p xép hoc sinh dé chup ky yéu trong d6 cé 21 ban dting hang trudc trong
d6 c6 ban Viét ditng & chinh giita va 24 ban dimng hang sau. S6 cach sip xép 1a

A3 - 241, B 241 C32 - 24!, B A% - 241,
Cau 9. Aladin nhit dudc cay bit than. Bit than cho chang 3 didu udc 2 didu dau tién tuy thich,
nhung diéu u6c thit 3 ciia chang 14 "Ubc gi ngdy mai t6i lai nhiit duge bit than va bit than cho
t6i s6 dieu udc gip doi sé dieu uéc ctia ngdy hdm nay". Bt than chdp thuan va mdi ngay Aladin
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déu thuc hién theo quy tic nhu trén: u6c hét cdc didu dau tién va ludn chita lai didu cubi cing
dé kéo dai thoa thusn véi biit than cho ngdy hom sau (biét rang mdi ngdy sau Aladin thiyc hién
xong céc diéu u6c thi bt than sé& bién mat va trit diéu uéc cudi cling thi céc diéu uéc con lai cla,
Aladin mdi ngay 14 khic nhau). Sau 5 ngdy gip bt than, tdng s6 diéu uéc khac nhau ciia Aladin
la
93. B ss. 15. (D E

Cau 10. Cho ham s6 y = f(z) x4c dinh va lién tuc trén R, biét ham s6 y = f'(x) cé dd thi nhu
hinh v&. Him s6 y = f (z‘2) dong bién trén khodng

Y

AN

(~2;-1). B o2 (—5:0). B(-.;)
Verl=l iz

Cau 11. Tim m dé ham s6 f(z) = x lién tuc trén R.
222 +3m+1 khiz <0

m=1. Em=2. m:0. Emz—é.

Cau 12. Trong hinh duéi day, chiéc laptop dudc mé gdi nén hinh &nh clia mdt géc nhi dién. Ta
goi sb do géc nhi dién d6 13 d@6 mé cla laptop, tinh dd mdé ciia laptop.

53, 53°. B 106,47°. 126, 47°. B2, 2r°.
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Cau 13. M6t m6 hinh kim tu thiap c6 dang hinh chép tit gidc déu S.ABCD c6 canh d4y bang
12 cm va chidu cao bang 16 cm. Hay cho biét tinh dung, sai ciia cic ménh dé sau

© 48| (scp).

Goi M la diém ndm trén canh SD sao cho SM = 3MD. Mit phing
Q (ABM) cit SC tai N. Th8 tich ciia khéi chép S.ABNM bing 426,67 cm®> @ ()
i (két qua lam tron dén hang phan trim).

G Géc nhi dién [S, BC, D] c6 d6 16n bang 69°26' (két qua lam tron dén ‘ O
phit).

6 Khoéng céch giita AD va miit phing (SBC) bing 11,23 cm (k& qué lam O ‘
tron dén hang phan trim).

Cau 14. Trong mdt chuong trinh tu vAn tuyén sinh c¢6 7 khach mdi tham gia tu vin, gdm 4 nam
13 M, N, P, Q v 3 nit 13 X, Y, Z. Ké thiic chuong trinh, cic khiach mdi da gidi dép 7 cau héi.
Thoéng tin dugc ghi nhan trong chuwong trinh nhu sau:

- Mbi ngudi giai dap ti da hai cdu va khéng cé ngudi nao gidi dap hai cau lién tiép.

- Cau dau tién va cau cudi ciing dudc giai dap bdi hai khach mdi nit.

- @ giai dap hai cau va Y giai dap sau khi @) da giai dap xong.

- Néu N giai dap it nhat mdt cau thi M ciing gidi dép it nhit mot cau.

- P hoac khong gidi dap cAu nao hodc giai dap hai cau.

Hay cho biét tinh ding, sai clia cdc ménh dé sau:

TR 2 £

Danh sich gidi dap ctia céc khach mdi, theo thit ti tit dau dén cubi cé O ‘
théla X, P, N, Q, P,Q,Y

Néu N giai dép hai cau thi P gidi dép cdu thi hai. O @

Néu ngudi gidi dap cau thit tu ciing 1a ngudi gidi ddp cau thit sdu thi Z O ‘
khong gidi dap cau thit bay.

© 000

Hai khach moi N va P c6 {t nhit mot ngudi khong gidi d4p cau nao. ® O

Cau 15. Cho ham s6 y = f(z) lién tuc trén R. Ham s6 y = f'(x) c6 d6 thi nhu hinh v& bén duéi.
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Céc khing dinh dusi day ding hay sai?

m

e Ham s6 y = f(x) dong bién trén khodng (0;1).

6 Ham s y = f(z) c6 ba diém cuec tri. O ‘

é Ham s6 y = f(x) dat cuyc tiéu tai diém c6 hoanh dé duong. ‘ O
6 Ham s6 g(z) = f(z — 1) — = dong bién trén khodng (—1;0). ‘ O

Cau 16. Mot cong ty chuyén vé mua bin xe 6 t6 da qua s dung, sau khi khdo sat thi trudng
trong thoi gian 6 thang da dua ra cong thitc vé gia tri con lai cia & t6 4 chd ké tit khi dua vao st
t

34 N N N B .
dung la P(t) = A (Z) . Trong d6 A 1a gia tien ban dau mua xe (triéu dong), ¢ 14 s6 nam ke tu

khi dua xe vao st dung. Céc khing dinh sau ding hay sai?

T O £

Theo céch tinh clia cong ty trén, sau moi ndm st dung, gi4 tri ctia chiéc O ‘
.2 . 7,0 .o s . X 2
xe gidm di 8% so véi gia tri ban dau cia xe.

Anh Binh mua chiéc xe 4 chd chua qua st dung vé6i gia 700 triéu, anh s

dung dugc 30 thang roi ban véi gi 584 triéu. Con anh Cudng mua, chiéc ‘ O
xe 4 chd chua qua st dung véi gia 630 triéu, anh stt dung dudc 2 nim réi

ban v6i gia 530 triéu. Anh Binh ban xe dugc gida hon anh Cudng.

Céng ty mua mot chiée xe da st dung 4 nam véi gid 500 triéu dong. Vay O ‘
gi4 tri clia chiéc xe lic xuét xudng 13 705 triéu dong.

Anh An mua chiéc xe 4 chd chua qua st dung véi gia 520 triéu déng, anh
stt dung dugc mdt nam thi ban véi gia 485 triéu dong. Theo céch tinh cla O ‘
cobng ty trén, anh An da bén 16.

© 0 -0 0

Cau 17. Tinh tdng cic gia tri ctia m dé ham s6 y = 42® + ma? — 3z + 1 ¢6 hai diém cuc tri z1,

ZTo théa man z; = —2x,.
KET QUA:

Cau 18. Ngudi ta can 18p mét camera phia trén san béng dé phat séng truyén hinh mét trén
béng d4, camera c6 thé di déng dé luén thu duge hinh anh 16 nét vé dién bién trén san. Céc ki su
du dinh bbn chiée cot cao 28 m va st dung hé théng cip gin vao bdn dau cot dé giit camera & vi
tri mong mudn. Mb hinh thiét k& dugc xdy dung nhu sau: Trong hé truc toa d6 Ozyz (don vi do
dai trén truc 13 1 m), cdc dinh ctia bén chiéc cot 1an lugt 1a cac diém M (90; 0;28), N(90;120;28),
P(0;120;28) va Q(0;0;28) (xem hinh minh hoa). Gid sit K; 1a vi trf ban dau clia camera cé cao
dd bang 26 va KoM = KN = K P = K,Q. Dé theo dbi béng dén vi tri A, camera dugc ha thip
theo phuong thing ding xubng diém K, c6 cao d6 bing 18.
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Q(O; 0; 30) P(O; 120; 30)

Tinh téng cac toa do cia Kj.

KET QUA:

Cau 19. Cho ham s6 y = f () , c6 dd thi ham s6 y = f’ (z) nhu hinh v&

Y

SN
WV

Tim céc khodng don diéu ctia ham s6 g (z) = f (3 — 2z).

Cau 20. Mot cong ty mubn lam mot duong 6ng dan tit mot diém A trén bs dén mot diém B trén
mét hon ddo. Hon ddo cich bd bién 6 km. Gis dé xay dudng éng trén bd 13 50000 USD méi km,
va 130000 USD mbi km dé x4y dudi nuéc. B’ 14 diém trén bd bién sao cho BB’ vudng gbc véi bd
bién. Khoang céch tit A dén B’ 1a 9 km.

2
bién

6 km

9km A

&

bd bién

Vi tri C trén doan AB’ sao cho khi nbi 6ng theo ACB thi sb tién it nhat. Khi d6 C céch A mdt
doan bang bao nhiéu?
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Cau 21. Gia dinh béc Binh muén ldm mai ton cho san thuong 1 hinh chit nhat ABB’A’ véi kich
thudc chiéu dai AA" = 9 m va chiéu rong AB = 6 m. Bac du dinh 1am mai ton (kin) c6 thanh
ngang CC’ = 7 m nam chinh giita méi, song song v& cich mit san san thugng 1,4 m (tham khao
hinh vé).

A A

B B’

Biét ring chi phi 1am mai t6n tron géi cho 1 m? 13 290 000 ddng. Tinh sb tién bic Binh phai chi
trd (1am tron dén hang nghin).

Cau 22. Hai d6i béng chuyén A va B ddu v6i nhau mét tran gdm nhiéu hiép dau. Biét rang mbi
hiép ddu khong cé két qua hoa va ddi nao théng 3 hiép trudc thi 14 d6i chién thdng chung cude.
Trong mdi hiép déu, xac sult dé ddi A thing nhiéu hon 12% so vdi x4c sudt d6i B thing. Tinh
x4c sudt dé d6i A gianh chién thing chung cudc, biét ring két qui ciia cic hiép déu 1a ddc lap
nhau (két qua lam tron dén hang phan tram).

Cau 23. Mot ngudi vay ngan hang 200000000 dong theo hinh thitc trd gép hang thang trong
48 thang. Lai sudt ngan hang c6 dinh 0,8%/thdng. Mbi thang ngudi d6 phai tra (1an dau tién phai
tra 13 sau 1 thang ké tit khi vay) s6 tién gbc 13 s6 tién vay ban dau chia cho 48 va sb tién 1ai sinh
ra tit s6 tién con no ngan hang. Tinh tdng s tién 14i ngudi d6 da tra trong toan bd qué trinh ng.
Cau 24. Cho ling tru ding ABC.A'B'C’, @4y ABC 1a tam gidc vudng tai A. Khodng cich tit
AA' dn mit phing (BCC'B’) bang a. Khoang céch tit C dén mit phing (ABC") ciing bing a.
Tim géc giita hai mit phdng (ABC") va (ABC) dé thé tich khéi ling tru ABC.A'B'C’ nhé nhét.

TRANG 8
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a PE CHON HSG VINH PHUC

Cau 1. Cho ham sb6 bic ba f(z) c6 dao ham f'(z) = (z+ 1)(z — 2), Vo € R. Him s6 f(z) nghich
bién trén khodng nao sau day?
(—1;2). B (2; +00). (—1; 400). m (—o0; —1).

3 - 2 2,
d 5 - Khang dinh nao sau day dung?

Cau 2. Cho ham s6 y =

Ham s6 dong bién trén céc khodng (—oo;2) va (2; +00).

P < 2 2
E Ham s6 nghich bién trén khodng <—oo; —§> va <§, +oo>.
Ham s6 nghich bién trén khodng (—oo;2) va dong bién trén khodng (2; +00).
[B) Ham s6 nghich bién trén khodng (2;+00) va (—00;2).
Cau 3. Trong khong gian véi hé truc toa d6 Ozyz, cho tam gidc ABC ¢6 A(1;0;2), B(—2;1;3),
C(3;2;4). Tim toa do trong tdm G cla tam gidc ABC.

G(§;1;3). B c2;39). & G(-6;0;24). EG<2;%;3>.

3z 44
Cau 4. Tinh gi6i han y = lim 37”—2
x—+oo0 1 —

3
y=—3. Ey=§' y=4. Ey=—2.

Z Z 2 Z 1
Cau 5. SO gid tri nguyén ctia tham s6 m € [—10;10] & ham s6 y = gz?’ +ma? — (1 —2m)z +
m2%?* + 2025 c6 cuc tri 1a

20. B2 10. D E}

. . 2 1
Cau 6. Gia tri cyc tiéu cia ham s6 y = % 13
x
n- B: B Bo
P 2 b 2 4.'11 - 3
Cau 7. Tim gia tri cia tham s6 m dé do thi ham s6 y = T —9m+6 nhan truc tung lam tiém
x —2m

cin ding.
m=3. Em=—3. m=2. Em:O.

Cau 8_.>Trong khéng gian Ozyz cho 2 véc-to @ = (1;logs 5;m) v T = (3;log; 3;4). Tim m dé
7LD,

O-. B cH B-

Cau 9. Cho ham s6 y = f (z) x4c dinh trén doan [—\/5; \/5} va c6 bang bién thién nhu hinh vé
sau:

TRANG 9
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z | -3 -1 1 V5
f'(2) + 0 - 0 +
2 2v/5
f(z) / \ /
0 -2
Khéng dinh ndo sau day 13 ding?
/Y min =0. max = 2\/5. & max = 2. min = —-2.
B oy B ooy < B o

Cau 10. . Cho ham sb f (z) = ax® + b2® + cx + d c6 dd thi 1a dudng cong trong hinh v& bén dusi

Y

A
I

Trong 4 s0 a, b, c,d c6 bao nhiéu s6 &m?

2. Bo. 3. D J®
Cau 11. Trong khong gian véi hé toa d6 Ozyz, cho 3 diém A(1;2; 1), B(2;—1;3), C(—4;7;5).
Goi diém D(a; b; c) 13 chan dudng phan giac trong géc ABC. Tinh a + b+ c.

B 2—32 (C R B>

Cau 12. Cho tam gidc ABC ¢6 AB = 2, AC = 3, BAC = 60°. Tinh d6 dai dudng phan gidc
trong goc A cua tam gidc ABC.

12 612 63 6
AR 8- 5 a;

Cau 13. Théng ké diém kiém tra giita ki ciia 16p 12A ta dugc miu sb liéu sau

Diém | [0;5) | [5;6,5) | [6,58) | [89) | [9;10)
b6 hoc sinh 3 14 20 7 1

Il &)

Tim ti phan vi thtt 3 cia miu sb liéu da cho (1am tron dén hang phan trim).

7,76. B (I8 6,07. B 754
Cau 14. Phéng van 30 hoc sinh 16p 114 vé mén thé thao yéu thich thu dugc két qua: C6 19 ban
thich mon Béng d4, 11 ban thich mén béng ban va 15 ban thich c hai mén d6. Chon ngiu nhién
mét hoc sinh d& phéng vAn. Tinh x4c sudt dé chon dugc hoc sinh thich ft nhit mét trong hai mén
Béng da hoac Béng ban.

0,7. Bos. 0,6. B o.s.

TRANG 10
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Cau 15. ChotaphdpA (—00;0) va B = {z € R|ma® — 4z + m — 3 = 0}. C6 tht c4 bao nhiéu
gié tri clia tham s6 m dé tap hop B c6 ding hai tip con va B C A?

(A B B2 (C R o

Cau 16. Cho ham s6 f(r) = 22z° — 122% — 1944z + 2024.

e Ham s6 dong bién trén (7; +00).

6 Db thi ham sb ¢ hai diém cyc tri ndm vé hai nita mit phing khic nhau ‘ O
ba 1a truc hoanh.

6 Ham sb khong dat gid tri nhd nhat trén (2; +00). ® O
6 Ham sb f (|z| — 10) c¢6 ba diém cuec tri. O ‘

Cau 17. Trong 200 gam dung dich mubi nong bd 15%, gia sit thém vao dung dich z (gam) mubi
tinh khiét va dugc dung dich c6 néng d6 f (x) %

. P 100 (= + 200
HamSOf(x)=ﬁ- O @

Pao ham cta f () luén nhén gia tri 4m trén (0; +00).

Khi thém 140 (gam) thi nong d6 1a 50%.

0060
0 O
OO0 @

Khi z tdng ra vo6 han thi néng d6 ting nhung khong vugt qué 100.

2 _
Cau 18. Cho ham s6 y = %. Khi d6

Tiém cén xién cta do6 thi ham so la y = x — 2.

Diém cuc tidu clia @6 thi ham sb 13 (a;b) véi a® + b = 12.

Goi I la giao dlem hai dufdng tiém can ctia d6 thi ham s6. Tiép tuyén
ca d6 thi ham sb tai diém c6 hodnh d6 z = 2 cit hai dudng tiém cin
tai A, B . Dién tich tam gidc IAB bing 12.

3x+6

z—1
m c6 hai nghiém phéan biét x;,xs théa man z; < 2 < x5 < 15.

o occg

© 000

C6 tat ca 9 gia tri nguyén cla tham sb m dé phuong trinh <

O
O
o
O
g

Cau 19. Trong khong gian Ozyz, cho tam gidc ABC c6 A(1;1;0), B(—1;0;1),

TRANG 11
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“1:—m;1), BC = (1; -2 — m; 3).

Tt gidc ABCD la hinh binh hanh véi D (3; —1;2

Biét diém E thudc truc Oy va tam gidc BCE vuéng tai E , diém E c6 O
toa d6 (0; —6;0).

©
Q D6 dai doan thing AB bing V6. .

6 Piém M 13 diém ndm trén doan thing AB sao cho MA = 2M B thi db
ddi OM bing ?

O
o

O

Cau 20. Mbt ngudi lao déng ti do, bét dau di lam tit khi da 18 tudi. M&i thang ngudi d6 giti mot
s6 tién cb dinh vao ngan hang theo thé thitc 1ai kép, véi 1ai sudt 14 0,5%/thang (1ai suat khong

thay d6i trong sudt qué trinh giti). Céc két qué tinh toan lam tron dén hang tridu.

T D €3

Néu moéi thang ngudi dé giti sb tién cd dinh 3 triéu dong thi tinh dén
ndm dd 62 tudi (sau 528 1an giti), ngusi d6 da giti vio ngan hang sb tién .
14 mot ti nd¥m tram tdm muoi tu triéu dong.

Néu mdi thang ngudi d6 gt sb tién cd dinh 3 triéu dong thi sau ding
Q mot théng k& tir 1dn gii thit 528, trong tai khodn clia ngudi d6 ¢6 khoang ()
bay ti, bdy trdm nim muoci ba triéu dong.

Néu mdi thang ngusi dé giti sb tién cb dinh 2 triéu dong cho dén nim 62

tudi thi ngudi d6 khong giti nita. Sau ding mot thang ké tit 1an g thit

é 528, m&i thang ngudi d6 rit ra 30 triéu ddng. Pén nim da 80 tudi (sau O
216 1an r1t), trong tai khodn clia ngudi d6 con khodng ba ti ndm trim

nim muoi t4m triéu dong.

Néu mdi thang ngusi dé giti sb tién cb dinh 2 triéu dong cho dén nim

62 tudi thi ngudi d6 khong giti nita. Sau dling moét thing ké tir 1an gii

6 thit 528, mdi thang ngusi d6 rit ra 28 805000 dong. Pén nim tron 100 Q
tudi (sau 456 1an r1t) thi trong tai khoan ciia ngudi d6 con chita day mot

triéu dong.

T+ 2
T+ 5m

Cau 21. T4p hop céc gia tri cla tham s6 m dé ham s6 y =
(—00; —10) 1a (a;b]. Tinh T' = 50a + 1002b.

O

dong bién trén khoing

KET QUA:

Cau 22. Cho db thi ham s6 y = f (z) = ax® + bx® + cx + d c6 dd thi nhu hinh vé bén.
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x? + 2%

Téng s6 dudng tiém cin dimg va ngang ctia dd thi ham s6 g (z) = ——~—— 14 bao nhiéu?

f(z)+2

Cau 23. Cho ham sb f(z) = (m — 1)z® — 52° + (m + 3)z + 3 (m 14 tham sb), c6 tit cd bao nhiéu
gid tri nguyén clia tham sb m dé ham sb f(|z|) c6 ding 3 diém cyc tri?

Cau 24. Cho ham sb f(z) = 2° — 4z +6; g(z) = In (f*(z) — 2f(z)) + 2/*(z) — mf(z) — 1 cb tas
c4 bao nhiéu s6 nguyén duong m dé ham s g(x) déng bién trén khoéng (2; +00)?

KET QUA:

Cau 25. Ngudi ta mubn xdy mét chiéc bé chita nudc c6 hinh dang 1& mét khéi hdp chit nhat khong

nip c6 thé tich bing 5 m?. Biét ddy bé 1a mét hinh chit nhét c6 chidu dai gip d6i chiéu rong

va gi4 thué thg xay 1a 100000 ddng/m?. Khi d6 chi phi thué nhan céng thdp nhit 13 bao nhitu

triéu dong?
KET QUA:

Cau 26. Trong khong gian Ozyz, cho hinh ling tru tam gidc déu ABC.A'B'C’ ¢6 dinh A’ (\/3, —1; 1).
Hai dinh B,C thu(fzgic)ruc Oz va AA" = 1 (C khoéng trung véi O). Biét véc-to U = (a;b;2) cing
phuong véi véc-to A’C. Tinh T = a® + b,

KET QUA:

Cau 27. C6 bao nhiéu s6 nguyén a , sao cho tng v8i mdi sb a d6 ton tai it nhit 4 sé nguyén
2 2
b € (—12;12) théa man 4% *° < 3% 4 256 ?
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Cau 28. Trong khong gian hé toa d6 Ozyz cho bén diém A (—1;1;6), B (—3; —2; —4), C (1;2; —1)
va D (2;—2;0). Goi M (a;b;c) 13 diém thudc dudng thing C'D sao cho tam gidc ABM c6 chu vi

nhé nhéat. Tinh S=a+b+c.

Cau 29. Cho tit dién ABCD ¢6 AB = AC = AD =1; BAC = 60° ; BAD = 90° ; DAC = 120°
. Tinh cbsin géc tao bdi hai dudng thing AG va CD , trong d6 G 13 trong tam tam gidc BCD

(Két qud lam tron dén hdng phan tram ).

Cau 30. Mot doan tinh nguyén dén méot trudng tiéu hoc mién nii dé trao ting cho 100 em hoc
sinh nghéo hoc gi6i. Poan tinh nguyén cé 70 chiéc 40 mua déng, 90 chiéc thiing sita tuci va 40
chiéc cip dugc chia thanh 100 suit qua (mdi suit qua gdm 2 mén qua: mdt chiéec 40 mila dong va
1 thiing sita, 1 chiéc 40 mila déng va 1 chiéc ciip, 1 thung sita v 1 chiéc cdp). TAt ca cic suit qua
déu cé gia tri tuong duong nhau. Trong sb cac em dugc nhin qua cé hai em Viét va Nam. Goi P
13 x4c sudt dé hai em Viét va Nam nhan dudc qua gibng nhau. Tinh 11 000P.

KET QUA:
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LIEN TRUONG NGHE AN

Cau 1. Cho ham sb f (z) c6 bang bién thién nhu sau

T —00 -2 2 +o0

f(z) - 0 + 0 —
f@)| T2 ]
\ . / \_

Ham sb da cho ddng bién trén khodng nao dudi day?

(—2;2). B (—x;-2). (—1;3). B 2; +).
Cau 2. Trong khong gian Ozyz, cho hai vects ¥ = (2;-3;1) , v = (4; —5; —3) . Toa do cta
vecto ¥ — U la

(6; —8; —2). B (—2;2;4). (2; —2; —4). B (—2;-2;4).
Cau 3. Cho hinh chép S.ABCD c6 day 1a hinh vuéng ABCD canh bang a v& céc canh bén déu
bang a . S6 do gbc giita hai dudng thdng SA va SC bing

45°. B s0°. 90°. ) 60°.
Cau 4. Cho ham s6 y = f (x) dong bién trén khodng (—oo; 1) va nghich bién trén khodng (1; +00)
. Phét biéu ndo sau day 1a sai?

fF(=1)> f(-5). B f0)> f(-1). £(3) > £(5). B /4> 7).

Cau 5. . Cho ham sb bdc bén y = f (z) ¢ dd thi clia dao ham f’ (x) nhu hinh v& bén duéi.

Y

f(z)

-2 \1 T

S6 diém cuc dai ciia dd thi ham sb f (z) 13
1. B 3. D 8

Cau 6. . Gi4 tri nhé nhét clia ham sb f (z) = €” (z° — 5z + 7) trén doan [0; 3] bdng
7. B 0. D 58

x> khiz <1

] . Phét biéu nao sau day 13 sai?
2—x khizx>1

Cau 7. Cho ham s6 f(z) = {
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Ham s6 dong bién trén khoang (0;1). E Ham s6 nghich bién trén khodng (1; +00).
Ham sb dat cuc tidu tai z = 0. [B) Ham s6 khoéng c6 cuc dai.

Cau 8. Cho tit dién ABCD . Goi M, N lan lugt 1a trung diém ctia cac canh AD, BC;G 1 trong
tam tam gidc BCD . Phét biéu nao sau day 1a sai?

» PRSI B - (4B +40).
B ¥ = (AB+ D). B i - (4B + 40+ AD).

Céu 9. Phuong trinh sinz — cosz = 0 ¢6 bao nhiéu nghiém thudc khodng (—27;27)?

5. B 4. B
Cau 10. Cho hinh binh hanh ABCD, ABEF khéng cling ndm trong mét mit phing. Goi M,
N lan lugt 13 céc diém trén AE va BD sao cho AM = %AE, BN = iBD (z > 0). Tim = dé
MN || (CDFE).

x=1. Bx=2. x=3. mx=4.

Cau 11. Cho mAu s liéu ghép nhém vé tudi tho ( don vi tinh 13 ndm) ctia mot loai béng dén méi
nhu sau

Tudi tho | [2;3,5) | [3,5;5) | [5;6,5) | [6,5;8)

S6 béng déry 8 22 35 15

Nhém chita t& phan vi ctia mau sb liéu 13
2;3,5). B (3.5;5). [5;6,5). B 59).

Cau 12. Cho A va B la hai bién c¢b doc 1ap. Biét P(A) = 0,3 va P(B) = 0,5. X4c suit clia bién
cb AB bang

0, 35. Bo.s. 0,15. B o, 25.
_zP4br+c

Cau 13. Cho ham s6 y = f (z) o

hinh v€ sau:

c6 dao ham f'(z) . D6 thi ctia ham s6 f' (x) nhu

y= f'(z)
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Phuong trinh f’ (z) = 0 ¢6 hai nghiém z =1 va z = 3.

Ham s y = f (z) nghich bién trén khodng (—oo;1).

Ham s y = f (z) dat cuc dai tai x = 1 va dat cuc tiéu tai z = 3.

000
L N NON _
O O @O

Néu f (0) = 1 thi If;%cf (x) =6.

Cau 14. Cho hinh 14p phuong ABCD.A'B'C'D’ canh a.

@  1né tich cia khéi lap phuong dd cho bing a’.
6 DPudng thang B'D vudng géc véi mit phing (BA'C").

2 ’ 0z . v 2 / N 1Yali S a\/g
é Khodng céch gitta hai m§t phang (ACD’) va (BA'C’) bang 3

e Khoang céch giita hai duong thing AB’ va BC' bang GT\/?

o ooof
o ooof

Cau 15. Cho hai ham s6 f (z) = log 1T VA g (x) = 3. C4c phat biéu sau day ding hay sai
Tap x4c dinh clia ham sb g (z) 134 D = R.
Ham sb f (z) dong bién trén (0; +00).

Tap nghiém ctia bat phuong trinh g (z) < 3 14 (—o0;0).

ecof
ceof

o000

Tap nghiém ctia bat phuong trinh f (3 — g (x)) > 2 — z ¢6 1 sb nguyén. O ‘

Cau 16. Trong hop kin ¢6 14 qué béng mau xanh va 6 qua béng mau do, cac qué bong cé kich
thudc va khéi luong gidng nhau. Lay ngau nhién ddng thoi hai qua béng. Xét cac bién ¢ E: ”
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Hai qué boéng lay ra déu c6 mau xanh”; F': ” Hai qua béng lay ra déu c6 mau do.

e Bién ¢ E U F 13 "hai qua béng lay ra c6 ciing mau sic".
G Hai bién ¢b E va F 13 hai bién c6 xung khéc. . O
G X4c sudt clia bién c6 F 1a P(F) = ﬂ O .
! 190
6 X4c sudt cta bién c6 EUF 1A P(EUF) = 53 . O
95°

Cau 17. D5 bao hoa oxygen trong méu (con duge goi 1a chi s6 SpO,) biéu thi cho ti 1& hemoglobin
c6 oxygen trén tong lugng hemoglobin trong mau. Chi s6 SpO, (don vi 1a %) tit 97 — 99 13 oxygen
trong mau t6t, 94 — 96 13 oxygen trong mau trung binh, 90 — 93 1 oxygen trong méu thip, dusi
90 1a trudng hop cap cttu 1am sang. Do chi s6 SpO, & mét sb6 bénh nhan Covid-19 ngudi ta thu
dugc két qua sau:

SpO2 (%) | 90-93 | 94-96 | 97-99

S6 bénh nhan| 12 31 7

Tinh s trung vi clia mau sb liéu da cho & trén (lam tron két qua dén hang phan mudi)

KET QUA:

Cau 18. Cho hinh chép S.ABCD cé d4y ABCD 14 hinh thoi canh a, AC = a. DPudng thing SA
vudng géc véi mit phing (ABCD) v SA = g. S6 do gbéc phéng nhi dién [D, SC, B] bang bao

nhiéu d6 (1am tron két qua dén hang don vi ciia d6)?

KET QUA:

Cau 19. Mot ngudi glti ngan hang 100 triéu dong theo hinh thitc 18i kép c6 ki han 13 12 thing
véi 1ai suat 13 6%/nim. P& c6 dugc s tién ci gbc vA 1ai nhidu hon 130 tridu dong thi ngusi dé
phai giti it nhit bao nhidu ndm? Biét 15i sudt khong ddi qua céc ndm va ngudi d6 khong rit tién
ra trong sudt qué trinh gii.

Cau 20. M6t doanh nghiép tu nhan A chuyén kinh doanh xe gin mdy céc loai. Hién nay, doanh
nghiép dang tdp trung chién lugc kinh doanh mot loai xe X véi chi phi mua vao 14 27 triéu
dong/chiéc v6i gid ban ra 13 31 triéu dong/chiéc. Véi gid ban nay thi sb lugng xe ban ra mdi nim
13 600 chiéc. Nham tiéu thu dong xe dang &n khach nay, doanh nghiép du dinh gidm gid ban. Bo
phan nghién cttu thi trudng wdc tinh cit gidm 1 triéu dong/chiéc thi sé lugng xe miy ban ra trong
mot nim tdng thém 200 chiéc. Hoi theo d6 gid ban méi 1a bao nhiéu triéu ddng dé thu duge 1gi
nhuén cao nhét?

Cau 21. Mot hinh vudng c6 dién tich bang 1 don vi dién tich. Chia hinh vuéng d6 thanh 9 hinh
vudng bang nhau va t6 mau hinh vudng & chinh giita. Vi mi hinh vuéng nhé chua dude t6 mau,
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lai chia thanh 9 hinh vuéng bang nhau va t6 mau hinh vudng & chinh giita. Ctt nhu thé, qu trinh
trén dudc 18p lai. Tinh tdng dién tich phan d& duge to6 mau & hinh thit n.

T
T
T
T
T
T

TT
T
1T
TT
T
1T
1T
T
T
TT
T
1T
1T
T
1T
TT
T
1T

Cau 22. Ngudi ta xay dung mdt chan thip bang bé téng c6 dang khbi chép cut tit gidc ddu. Canh
ddy dudi dai 5 m, canh d4y trén dai 2 m, canh bén dai 3 m. Biét ring chan thip dugc lam bing
bé tong tuai véi gia tien 1a 1470000 dong/ m®. Tinh sb tién dé mua bé tong tudi lam chéan thap.
Cau 23. Mot chiée khay dung day nuéc c6 dang hinh hop chit nhét véi kich thudc chidu dai
20 cm, chiéu rong 10 cm, chiéu cao 8 cm. Dé san bét nuée cho d6 day, ngudi ta d6 nudce tit chiée
khay thit nhat d6 sang chiéc khay thi hai c6 dang hinh chép cut tit gidc déu véi ddy khay 1a hinh
vudng nhé c6 dudng chéo dai n cm, miéng khay 1a hinh vudng 16n c6 dudng chéo dai 2n cm. Sau

khi d8, muc nudc § khay thit hai cao bing 3 chiéu cao ciia khay dé va luong nuéc trong khay thit

e 1 S 2 e
nhat gidm di 1 5° v8i ban dau. Tinh the tich cta chiéc khay thit hai.

/
8cm /,‘ ----------- F—-=
7 20 cm 10cm

Cau 24. C6 hai hoép dung béng ban, cdc qud béng ban cé kich thube va hinh dang nhu nhau.
Hop thit nhit c6 3 qua béng ban mau tring va 2 qua béng ban mau vang. Hop thit hai c6 6 qua
béng ban mau tring va 4 qui béng ban mau vang. Liy ngiu nhién 4 qui béng ban & hop thi
nhét rdi bé vao hop thit hai rdi lJdy ngdu nhién 1 qui béng ban & hop thit hai ra. Tinh x4c suét
dé 14y dugc 1 qua béng ban mau vang 8 hop thit hai.
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n S THANH HOA

Cau 1. Cho ham s6 bac ba f(z) c6 dao ham f/(z) = (x +1)(z —2),Vz € R . Ham s f(z) nghich
bién trén khodng nao sau day?

1. B+ 2. D K}
—  —
Cau 2. Cho hinh hop ABCD.A'B'C'D' ¢6 tam O . Khi 6 AL + AD + AA' + AC' bing;

BD, B 20C. 4740, B 24C.

_>
Cau 3. Trong khéng gian véi hé toa dd Ozyz, cho cic vée-to @ = (1;,-1;2), b =

2 _> —> 2 S
7 = (0;3;—2). Piém M(z;y;2) thoa mdn OM +d =2b — ¢, téng = + y + z bing
3. B-s 4. D ]
Cau 4. Thdi gian (phiit) truy cap Internet mdi budi t6i ctia mot sé hoc sinh dudge cho trong bang
sau:

(27 17 _3)a

Thoi gian (phat) | [9,5;12,5) | [12,5;15,5) | [15,5;18,5) | [18,5;21,5) | [21,5;24,5)

S6 hoc sinh 3 12 15 24 2

Khodng tit phin vi clia mau s6 liéu trén 1a

10, 75. B4 4,63. B 4,38
Cau 5. Trén ddng ho tai thoi diém dang xét kim gis OG chi ding s6 3, kim phit OP chi ding sb
12. S6 do géc lugng gide ma kim gid quét dude tit lic xét dén khi kim phit va kim gid gip nhau
1an dau tién bang

T 2w T T
a=ﬁ. Ba=—4—5 CM:—ﬁ. EO[:—E

U1=5

.Gi4 tri
Up =Up_1+n (nEN;n=>2) i

Cau 6. Cho day sb (u,) dudc cho béi hé thirc truy hdi {

2 N
cua us la

10. B 4 7. D E}

< 2+ <
Cau 7. Cho ham s0 f (z) = i c6 bang bién thién nhu sau:
mx +n

r |—o0 1—+2 1 1442 +o00
y + 0 - - 0 +

+00 +00

—2v/2
_oo/ \_oo T

Dudng tiém cin xién clia dd thi ham s6 y = f () c6 phuong trinh 13
y=2w—|—1. Byza:—l. y:2x—3. Ey=x+3.
Cau 8. Cho ti dién ddu ABCD c6 canh bing 1. Tinh d6 dai ‘Eﬁ +AC + ﬂ))‘ .
V6
% s WA Vel B
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Cau 9. Trong khéng gian v6i hé toa d6 Oxyz , cho cic diem A (2;1;1), B (1;2;3),C (—1;2;0) .
Diém M (z;y; z) théa man cos (—A) ?) + cos <—A> m) = 0 va ton tai s6 thuc k théa man

mzkﬁ+k (Bk+1) @.Tong2x+y+3z—kbang
B B (C g Bs.

Cau 10. Mot siéu thi théng ké sb tién (don vi: chuc nghin dong) ma 44 khach hang mua hang &
sidu thi d6 trong mot ngdy. S6 litu duge ghi lai trong bang sau:

Nhém Gi4 tri dai dién Tan <&
[40;45) 42,5 4
[45; 50) 47,5 14
[50; 55) 52,5 8
[55; 60) 57,5 10
[60; 75) 62,5 6
[65;70) 67,5 2
n=44

D6 léch chudn ciia mAu sb liéu ghép nhém trén (Iam tron d&n hang don vi ctia don vi chuc nghin
dong) 1a

6,8. B .s 3,3. ) 46, 1.
Cau 11. S6 diém biéu dién tit cd cic nghiém ciia phuong trinh sinz (cos2z + cosz) = 0 trén
duong tron lugng gidc 1a

B B (C N B

Cau 12. Cho céc sb thuc duong a, b sao cho phuong trinh (a + 1)(b+ 1) ' = 1 ¢6 hai nghiém

2
phan biét x1,x thda man ( fo > — 4z, — 4z, < 3V/4. Gia tri £ + 2 thuéc khoang nao sau
I i)
day?
(—1;0). B2 (0;1). B (2.
244 b
Cau 13. Cho céc s6 thuc a, b, c thod man lim ar” + 2w +0 =c. Tinh S = a® + b + 6¢.

e—-1 23 —3x — 2
Bs. B . (C B (D oA

Cau 14. G01 S 1a tap hop cac s6 cb 4 chit sb du:dc lay tit cac chit sb 2;3;4;5;6;7;8. Lay ngu

nhién mét sb tit tdp S, tinh xic suit dé lay dugc sb chdn c6 dang abcd ma a < b< c < d
. 2 8 = 80 76

21 343 2401° 2401°
.’IJ‘2

Cau 15. Goi A, B 13 hai diém phéan biét thudc dd thi ham sb y = va d6i xtmg v6i nhau

qua dudng théng y = = — 1. D6 dai doan thing AB bing

4. B: V2. B)2ve.
Cau 16. Cho hinh chép S.ABCD c6 d4y ABCD 13 hinh chit nhat AD = 24B = 2v/2, dudng

thang SA vudng géc voi mit phing (ABCD) va SA = 4. Goi M, N 1a cic diém théa man
BM = x_gl_)) S yS@ va d0 dai doan M N nhé nhét. Tong 2z + 3y bang
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n- =3 & z

Cau 17. Trong khong gian véi hé toa d6 Oxyz, cho tit dién déu K ABC c6 céc diém A, B, C lan
lugt thude cac tia Oz, Oy, Oz sao cho OA = OB = OC = a. Biét diém K c6 toa dd 1a cac sb
duong va OK = v/6. Gi4 tri a thudc khodng nao trong céc khodng sau day?

B (;2) B(;) 8 (2;) B(o;)

Cau 18. Cé bao nhiéu cip sb nguyén duong (z;y) théa man 10 (z° + y* — zy) —logj(z +y—1) >

3 3 _ A2
z° +y° — 47

25. B so. 40. B 4.
Cau 19. Cho hinh ling tru ABC.A'B'C’ c6 d4y ABC 13 tam gidc déu canh a. Hinh chiéu ctia A’
1én mit phang (ABC) 1 trung diém canh BC. Tinh khodng céch giita hai dudng thang B'C’ vi
AA', biét gbc giita hai mit phing (ABB'A") va (A’'B'C’) bang 60°.

21
o’ s Pk cEd D JAkd
14 14 4 4

Cau 20. C6 bao nhiéu cach lay ra 3 qua cau tit mot hop chita 50 qua cau dugc danh sb tit 1 dén
50 sao cho tich 3 sb ghi trén 3 qué cau 1y dudc 13 mdt sb chia hét cho 8?

9930. B 11950. 9650. 5 9950.

Cau 21. Cho ham sé y = f (x) x4c dinh va lién tuc trén R\ {0} , c6 bang bién thién nhu sau

z —00 0 3 +00
f'(z) - 0 — 0 +
2 +00 +00
oo —2

Ham s6 f (z) c6 cuc tiéu bang 3.
Trén doan [1;2] , ham s6 y = 2+ 1/ f (z) — 2 c6 gié tri nho nhit bang 2.

D6 thi ham s6 f (x) c6 hai dudng tiém cdn vudng géc véi nhau.

ceoOBf
JoN N ) :

©0 00

Trén khoang (—3; —1) , ham s6 y = 3 — 2f (2 — f (z)) nghich bién.
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Cau 22. Trong khéng gian Ozyz, cho diém A(1;2; —4), B(1;2;0), C(0;2;0).

B 13 hinh chiéu vudng géc ciia A 1én mit phing (Ozy).

Khong ton tai diém M thudc mit phang (Oyz) sao cho MA = MB =
MC.

Goi (H) 1a khéi hop nhan cic diém A, B, C, O lam dinh va c6 mét dinh
thudc truc Oz khic O. Thé tich khéi hop (H) bang 4.

Néu diém D(z;y;z) théa man DA = DB = DC va OD song song véi
mit phang (ABC) thi téng 2z + y — 3z = 6.

o
O

O

O
o

Cau 23. Bang sau théng ké lai tong sb gid néng trong thing 6 ciia cic n¥m tit 2002 dén 2021 tai
hai tram quan trac dat & Nha Trang va Quy Nhon

nang

OEi0 [130;160) | [160;190) | [190;220) | [220;250) | [250;280) | [280;310)

S6 ndm &
Nha Trang

S6 nim &
Quy Nhon

(Ngudn: Téng cuc Théng ké)

© 0 00

Xét sb lidu & Nha Trang thi khodng tt phan vi ctia mau sb liéu ghép
nhém la: 32, 64.

Néu so sanh theo khodng tit phan vi thi s6 gid ning trong thing 6 cia
Quy Nhon ddng déu hon.

Xét sb litu cia Quy Nhon ta c6 do léch chudn cta miu s liéu ghép
nhém( 1am tron két qud dén hang phan trim) 1a: 30, 59.

Néu so sanh theo d6 léch chudn thi sé gid ning trong thing ctia Nha
Trang dong déu hon.

O
o
o
O

v Jom] s

o
O
O
o

Cau 24. Gia st s6 mi-li-gam clia cdc chat 6 nhiém trong mot mét khdi khong khi trong mot thang

tai mot thanh phd cong nghiép duge x4c dinh bdi cong thitc P(t) =

2T
boin | 7
a-l—sm7

e~ 3T)
12

l
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a,b> 0, trong d6 t 13 s6 ngay ké tit ngay thit by ciia tudn dau tién cla thing doé.

S6 miligam ctia cdc chdt 6 nhifm trong mdt mét khdi khong khi trong . O
mot ngay cia thang khong vugt qua a + b.

Trong mét thing sb miligam clia cac chdt 6 nhiém trong mét mét khéi . O
khong khi bang nhau sau it nhat 7 ngdy.

Gia st ngay thit by clia tudn dau tién ciing 13 ngdy dau tién ctia thing

mot va trong thang Mot hé sb a = 30,b = 15 . Khi dé c6 2 ngay trong

mot thang Mot sb miligam clia cdc chat 6 nhiém trong mot mét khoi O .
khong khi bang 37,5 (miligam).

Biét chit 6 nhi®m trong mot mét khdi khong khi cao nhat 14 50 miligam

va thap nhat 14 20 miligam. Trong cic ngdy: ngdy thit Hai ctia tudn thit

2 , ngdy thtt Tu clia tuan thit 3 va ngay thit Ba clia tuan thtt 4 va ngay O .
thit S4u clia tuan thit 4 clia thang thi s6 miligam chit 6 nhiém nhiéu

nhat M , it nhat 13 m . Khi 46 M — m nho hon 23.

Cau 25. Cho hinh chép tit gide déu S.ABCD c6 d6 dai canh d4y bang a, gbc giita dudng thing
SA va mit phing (ABCD) bang 60°. Goi F la diém dbi xtng v6i D qua trung diém P cta SA
va M 13 trung diém cta AE.

o
°
o
o

m

Pudng thing PM vudng géc véi dudng thing CD.

Goi J 13 diém théa mén JD +3J8 = 0 . Khi d6, dudng thing JC cét O @
mit phing (M AB).

- 5 v1
S0 do ctia géc nhi dién [M, BC, A] bang o ma cos o = TE) . O
? ; ? V31
Khoang cich tit diém M dén mit phang (SBC) bang 1—3&. O .

Cau 26. Trong mdt tro chai, ngudi din chuong trinh yéu cau 18 thanh vién ding ngdu nhién,
cich déu nhau va tao thanh mét vong tron. Sau dé, ngudi dan chuong trinh goi ngdu nhién 4
thanh vién dé bbc thim ciu héi, cdc thanh vién dude chon sé bbc cau héi tit mot hép dung 8 cau
héi khéc nhau, m&i ngudi bdc ding mot cdu hdi va khong bé lai vao hop. Dé hoan thanh tro chdi,
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mdi ngudi phai thyc hién yéu cau cia thim ma ngudi dé6 bée dugc.

e S6 cach xép cac thanh vién dtng thanh vong tron 13 18!.

é S6 cach chon ra 4 thanh vién sao cho cé dling 2 ngudi ding canh nhau ‘

O

, la 1404.

é S6 cach chon ra $$4 thanh vién va déu thuc hién bbc ciu hédi 13 O ‘
, $125337608.
i X4c sult dé chon dugc 4 thanh vién khéng c¢é 2 thanh vién ndo ding

6 canh nhau va déu thuc hién béc cau héi bing 170" ‘ O

Cau 27. Cho ham sb u (z) lién tuc trén doan [0;5] v c6 bang bién thién nhu hinh v& sau:

2
4 !
3

@ NN

1 1

z |0 1
i 3

-

C6 bao nhiéu gia tri nguyén ctia tham sb m bé hon 205 dé bat phuong trinh v/3z + /10 — 2z.

KET QUA:

Cau 28. Thanh phé A du dinh xdy mdt cdy cau béc qua mot con séng chiy qua hém ndi. Hém
c6 chiéu ngang 80 m, mot bén cao 40 m va mot bén cao 30 m. M6 hinh thiét ké clia ciy cau dugc
gan hé truc toa d6 Ozy nhu hinh v& bén dusi. Cay cau XY xuyén qua hém nti dudc md hinh

7%+ ax + b vi a,b 1A céc s6 thuc. Hai cap treo M N, PQ (cing

N 1
héa bang phuong trinh y = 55600
song song véi truc Oy) 13 doan ndi giita khung ctia parabol va cau XY. Téng d6 dai hai doan cap

treo dai bao nhiéu mét (lam tron két qua dén hang chuc ctia don vi mét)? Biét ring N va Q 13
hai diém ddi xting qua truc Oy va M N 1a doan cé dd dai 16n nhét.

Q | %

FY (40, 30)

40
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KET QUA:

Cau 29. Trong khéng gian Oxyz, cho 4 diém A(3;4;4), B(1;—1;0), C(3;2;4), D(2;0;2). Diém
. 2

M (a;b; ¢) di ddng trong mit phang (Ozy) sao cho P = (MZ . Mg) +2MB? 4+ 3MC? — 4M D?

dat gi4 tri nhd nhat thi tdng a 4+ b+ ¢ bang bao nhiéu?

KET QUA:

Cau 30. Goi z 1a sb thuc duong sao cho ton tai sb thuc y khong bé hon 1 théa man (zy? +

2y —
z—2y—1)logy = logyTaH_3

P = +/6sin <% — %) — 3v/2sin <?+%>7

. Cé bao nhiéu s6 nguyén trong tip gid tri ciia biéu thitc

KET QUA:

Cau 31. Mot loai d4 quy c6 dang khéi 14p phuong, canh bang 2 cm. D& 1am dd m§ nghé, véi mbi
dinh ctia khéi lap phuong ngudi ta cit khéi lap phuong béi mot mit phing vudng géc véi dudng
chéo clia hinh 14p phuong xuét phat tit dinh d6 dé tao thanh mot khéi méi c6 14 mit ma dién
tich clia tit cd cic mit bang nhau. Thé tich cla khbi thu dugc sau khi cit bing bao nhiéu cm?®
(1am tron két qua dén hang phan trim ciia don vi cm®)? Gid sit mit phdng vudng géc véi dudng
chéo B'D cét céc canh B'A’, B'C’, B'B lan ludt tai M, N, P.

KET QUA:

Cau 32. Mot hop dung 8 thé dude danh sb tit 2 dén 9. Ban Lé 1dy ngau nhién mot thé, ghi lai sb
trén thé roi bd thé vao hop. Lan thit hai, ban Lé ciling 14y ngiu nhién mot thé, ghi lai sb trén thé
roi bd thé vao hop. Tiép tuc nhu viy, sau nim lan ban Lé da ghi lai dugc 5 chit sb. Xac suit dé

2 . . a a Lz
trong 5 so ghi dugc c¢6 diung 2 chit so chia hét cho 4 1a — v6i — 1a phan s6 toi gidn. Gia tri cia

R b b
biéu thttc 5a — 2b bang bao nhiéu?

KET QUA:
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a MINH HOA NINH BINH

Cau 1. Cho ham s y = 2 — 3ma® + 3(m? — 1)z — m® — m, véi m 13 tham sb. Goi A, B 1A hai
diém cuc tri ctia @b thi ham s va I(2; —2). Goi S 13 tap hop céc gia tri thuc clia tham s6 m sao
cho ba diém I, A, B tao thanh tam gi4c ndi tiép dudng tron ¢ ban kinh bing v/5. Tinh tdng cic
phan tit ctia S.

(—2;2). B (—24). (—4;2). B (2;4).

Cau 2. Cho ham s6 y = f (z) lién tuc trén R va c6 d6 thi 14 hinh cong nhu hinh v&.

S e

Gi4 tri 16n nhat ciia ham s6 y = 2f(x) trén doan [—4;4] bang
B g B 10. B -

Cau 3. Trong mit phing Ozy, cho dudng tron (C): 22 +1y* — 4z + 2y — 4 = 0. C6 bao nhiéu tiép
tuyén ctia dudng tron (C) song song véi dudng thing A: 3z + 4y — 17 = 0?

0. B 2. B
Cau 4. Cho hinh chép S.ABCD c6 d4y ABCD la hinh vudng canh 2a, tam gidc SAB déu va
nidm trong mit phing vudng géc véi mit phang (ABCD). Tinh thé tich khéi chép S.ABCD.

4/303 94/343 3
Vi - A 1/3ab, s
Cau 5. Trong khong gian Ozxyz, cho hai diém A(—1;—3;2) va B(3;1;4). Mt cau dudng kinh AB
c6 phuong trinh la
(z+1)24+@y—-1%2+(z+3)?2=09. BGe-1)+@w+1)?+(z-3)7=36
(z4+1)%4 (y—1)%+ (2 +3)* = 36. BG:-1)2+@w+r1)?+(z-3?%=09.
Cau 6. C6 2 hoc sinh 16p A, 3 hoc sinh 16p B va 4 hoc sinh 16p C xép thanh mét hang ngang sao
cho giita hai hoc sinh 16p A khéng c6 hoc sinh 16p B. Héi c6 bao nhiéu cach xép nhu vay?
80640. B} 145152. 217728. 2 108864.

2 1 1 .
Cau 7. Cho ham so f(z) = log, (x— 5t \/ 22—z + Z7> Tinh gid tri cta bieu thic T =

)+ () + 7 (o)

Br- %. B 7 = 202s. 8 7 = 2024. B 7 =1012.
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Cau 8. Ba van dong vién béng r6 thi ném béng tring ré, mdi vain dong vién cé xic sudt ném
béng tring 16 1 z; 0,8; y véi .
$0,4202. B} o, 56s. 0,116. ) o, 432.
. -3 -3 -2 -3
Cau 9. Trong khong gian Oxyz, cho hai dudng thang A: z = 4 5 = z 5 vad: S =
. Mt phéng (P): 2z +my+nz+p =0 (m,n,p € R) chita A v tao véi d mot gbc

y—3 z—2
-2 2 i
16n nhat. Gia tri bieu thitc T'= mnp la

60. B -so. —20. [ s0.

Cau 10. Mua xudn & Hoéi Lim (tinh Bic Ninh) thudng cé tro choi du. Khi ngusi chei du nhiin
déu, ciy du sé dua ngudi choi du dao d6ng qua lai vi trf cAn bang. Nghién cttu trd choi nay, ngudi
ta thdy khodng cich h (tinh bang mét) tit ngudi choi du dén vi trf cdn bang (md phéng & hinh
vé dudi day) duge biéu didn qua thdi gian ¢ (¢ > 0 va dudc tinh bang gidy) bsi hé thitc h = |d|
v6i d = 3 cos [%(27& — 1)}, trong d6 ta quy wdc rang d > 0 khi vi trf cAn bing & vé phia sau lung

ngudi choi du va d < 0 trong trudng hop trai lai. Mot ngudi choi dat cdm gidc manh nhat khi &
vi tri xa nhét so v8i vi trf cAn bang. Hdi trong khoidng thdi gian 1 phit, ngudi choi du dat dugc
cdm gidc manh bao nhiéu 1an?

40 1an. B 20 14n. 19 lan. [ 39 1an.
Cau 11. Cho ham s6 y = f(x) c6 dao ham f'(z) va d6 thi ctia ham sb y = f/(z) trén R nhu hinh
vé dudi day.

Trén doan [—\/? T }, ham sb h(z) = f (z> — 1) dat cyc dai tai diém nao dudi day?

x=\/7. Em=\/5 x=0. Ex=\/§
Cau 12. Trén cita s6 c6 dang hinh chit nhét, hoa si thiét ké logo hinh con cé cho mét doanh
nghiép kinh doanh hai san. Logo 1 hinh phing giéi han béi hai parabol y = f(z); y = g(z) v6i
céc kich thuéc IC =1 dm; CO = OF =4 dm; OD = 2 dm; OG = 3 dm (nhu hinh vé dudi day).
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Logo chi cho phép 50% lugng 4nh séng di qua. Luong anh sang di qua toan bo cita sd sau khi lam
logo s& gidm bao nhiéu phan trim (Iam tron két qud dén hang phan muoi)?

42, 3%. B 68, 9%. 31,1%. B 57, 7%.

2 - 2
Cau 13. Cho hAam s y = f(z) = Lﬂg c6 dd thi (C). C4c khang dinh sau ding hay sai?

m

Ham s6 di cho nghich bién trén khodng (0;2).

Q Pudng tiém cén xién clia (C) c¢6 phuong trinh 13 y = z + 3. ‘ Q
é Gié tri nhd nhat cia ham s6 y = f(2z) trén doan P' 2} s ® O
; g y - . 4’ 2
I C6 3 sb nguyén duong m dé ham s y = o O — c6 hai diém cyc
© (0080 mawin dune © 0 @
Il.

Cau 14. Cho ham s6 y = f(x) lién tuc trén R va c6 dd thi clia ham s6 y = f'(x) trén doan
[—3; 6] 13 dudng gip khiic gdm hai doan thing AB, BC nhu hinh vé duéi day. Khi d6
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f'(6) =
6 £(5)> £(6)> £ (2). Q O
¢ Néu f (4) = 3. O @

6 /_63 f(z)dz = 132 ‘ O

Cau 15. Mt luong theo thang (don vi: triéu dong) clia nhan vién & hai céng ty A, B nhu sau:

Miic luong theo thang

(tricu ddng) [10;15) | [15;20) | [20;25) | [25;30) | [30;35) | [35;40)

S6 nhan vién clia cong ty A 15 18 10 10 5 2

S6 nhan vién clia cong ty B 16 15 12 9 5 3

v o] s

Mitc luong trung binh theo thiang ctia nhan vién & cong ty A 1a 20,67 ‘ O
triéu dong (1dm tron dén hang phan trim).

Déi véi cong ty A, nhan vién cé mitc luong t6i da khodng 18 triéu dong. O ‘

Déi v6i cong ty B, 25% sd nhan vién cé mitc luong tir 26,11 triéu dong O ‘
tré 1én (1am tron dén hang phan trim).

© 000

Céng ty A c6 mitc luong dong déu hon cong ty B. ‘ O
Cau 16. Cho hinh hdp chit nhat ABCD.A’'B'C'D’ ¢c6 &4y ABCD 13 hinh vuéng canh bang a. Goi

M, N, P theo thit tu 13 trung diém ciia cic canh A'B’, CC’, AD. Biét rang BM va NP vudng
goc v6i nhau.

Géc gitta hai duong théng AC va B'D’ bing 45°.

Khoang céch giita hai dudng th&ng BP va MC’ bing av/2. O ‘
s a0 X . V3
Neéu ¢ 1a gbc gitta hai mat phang (M N P) va (ABCD) thi cos ¢ = 3 ‘ O

Py Lo 2, oA N ]. 3
The tich khoi tit dién AM NP bang Ea . O ‘

© 000

Cau 17. Mot ngudi can phai chéo thuyén tit vi tri A dén vi tri C trén bd BD, sau d6 chay bd ti
C dén B. Biét rang van tdc chéo thuyén bang 6 km/h, van téc chay bo 1a 8 km/h, khodng cich
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tit vi tri A dén bd BD bing 3 km, khodng cach hai vi trf B, D bang 8 km. Tinh khoang cach giita
hai vi trf B, C d@ tong thdi gian ngusi dé chéo thuyen va chay bd 13 nhé nhat (lam tron dén két
qud hang phan chuc).

KET QUA:

Cau 18. M6t nhém cac nha khoa hoc dang thit nghiém mét loai thubc méi nham tiéu diét céc
vi khuan lay bénh. Néu s6 luong vi khuan nhd hon 10* thi kha ning 1ay nhiém khong con. Mot
thi nghiém bét dau véi 10° vi khudn. Mét lidu thudc dugce st dung sau mdi 4 gid c6 thé tiéu diét
4 -10® vi khuan. Giita céc lidu thudc, do co ché sinh trudng, s6 lugng vi khuan ting lén 25%. Hai
trong thi nghiém trén can ding bao nhiéu lidu thudc thi vi khuan khéng c6 kha ning lay bénh.

KET QUA:

Cau 19. Mot con stc sac khong dong chat sao cho mat bon cham xuat hién nhieu gap 3 lan cac
mat khac, cdc mat con lai dong kha nang. Gieo con stc sac d6 5 lan lién tiep. Xac suat dé mat
c6 s0 cham chan xuat hién 2 lan trong 5 lan gieo 14 bao nhiéu? (1am tron két qud dén hang phan

tram).
KET QUA:

Cau 20. Trong khéng gian Ozyz, dudng thing A di qua A(1;2;—1), cdt truc Oz tai diém B va

2 - 1 ]. 2 S
vubng goc véi dudng thing d: % _ ¥~ _ 271 p5 dai doan théng AB bing bao nhitu? (Iam

-2 -1

tron két qui dén hang phan trim).

KET QUA:

Cau 21. Trong khong gian Ozyz, mdt cabin xudt phat tit diém A(10;3;0) va chuyén dong déu
doc theo dudng cap c6 véc-to chi phuong W = (2; —2;1) véi tbc do 13 v = 4,5 m/s. Sau khi xuét
phéat dugc ¢ gidy thi cabin ding 8 diém B c6 hoanh d6 bang 550. Biét rang don vi trén mbi truc
toa d6 1a mét, tinh d6 dai quang dudng AB (lam tron két qui dén hang don vi).

KET QUA:
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Cau 22. Ban Hoa phai thuc hién hai thi nghiém lién tiép. Thi nghiém thit nhit c6 xéc sudt thanh
cong 13 0,7. Néu thi nghiém thit nhat thanh céng thi x4c sudt thanh cong ciia thi nghiém thit 2
14 0,8. Néu thi nghiém thit nhit khong thanh cong thi xdc suit thanh céng clia thi nghiém thit 2
chi 13 0,4. Tinh xéc suit dé thi nghiém tht nhit thanh céng, biét ring thi nghiém thit 2 thanh
cong (lam tron két qua dén hang phan trim).

KET QUA:
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a s& BAC NINH

Cau 1. C6 hai muoi tAm thé dugc danh s6 tit 1 dén 20. Chon ngiu nhién 6 tAm thé. Xac sult dé
trong 6 tAm thé duge chon cé hai tAm thé ma tdng hai sb ghi trén hai tAm thé bing 21.

267 211 g 0 =

323" 323" 323" 19°
Cau 2. Cho ttt dién déu ABCD c6 canh bang 2. Goi E, F, M lan lugt 13 trung diém ciia céc
canh AB, BC, AD va G la tryc tdm tam gidc BCD. Gi4 tri cos (Cﬁ, 1\7?) bang

2 V2 1 3

L H o cH B
Cau 3. Mt san clia mot thang mdy c6 dang hinh vudng ABCD canh bang 2 m dugc lat gach
mau tring va dugdc trang tri bdi mét hinh 4 cdnh gibng nhau mau sAm. Khi d4t trong hé truc toa
dd Ozy véi O 1a tdm hinh vuéng sao cho A(1;1) thi hai dudng cong ndi tit O dén A clia cdnh
hinh mau sdm 14 mét phan ciia d thi ham sb y = 2° va y = az® + br (tham khéo hinh v& bén).

Gi4 tri clia tich ab bang bao nhiéu, biét rang dién tich hinh mau sim chiém 3 dién tich mat san?

(e, O

C D

-3. B2 —2. B

Cau 4. Mot chiéc can don tay dang caAn mot vt ¢ khoéi luong m kg dudc thiét ké véi dia can dugc
giit bdi bén doan xich SA, SB, SC, SD sao cho S.ABCD 13 hinh chép tit gidc déu c6 ASC = 90°.
Biét d6 16n ciia luc cing cho mdi sai xich 13 5v/2 N. Ly g = 10 m/ s*. Khi d6 gi4 tri ctia m bing?

B B (C R DB}
2c —1—+x?2+2x+3

2 -5 46

Cau 5. Téng sb dudng tiém cin dimg va tiém cin ngang ciia d6 thi ham sby =

2. B 3. Bo.
Cau 6. Trong khong gian Ozyz, cho ba diém A(2;0;0), B(0;3;1), C(—3;6;4), diém M thudc
doan BC sao cho MC = 2M B. Db dai doan AM bang?

B/ B /o B/ B/%
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< 1
Cau 7. Cho hai ham sb bac ba f(z) = 32° + az® + bz + c v g(z) = §x3 + ma? + nz + p. Him

s6 y = f(z) - g(x) c6 @ thi nhu hinh vé& dusi ddy. Biét rang x = 0 1a diém cyc dai clia ham sb
y = g(z). Gi4 tri nhd nhit cia ham sb f(z) trén doan [0;3] bing

Y

-3. Bo —12. —%.

Cau 8. Mot thung chita rugu lam bang gb 1a mot hinh tron xoay nhu hinh bén c6 hai ddy 1a hai
hinh tron bang nhau, khodng cach giita hai ddy bang 8 dm. Pudng cong mit bén ciia thing la
mot phan ciia dudng elip c6 @6 dai truc 16n bang 10 dm, d6 dai truc bé bing 6 dm (tham khio
hinh v&). Héi chiéc thing gb d6 dung dudc bao nhiéu lit rugu?

14167 15167 13167 16167
A lit). lit). C lit). lit).
B w @5 w @2 w B w

Cau 9. Cho hinh léng tru ABC. A'B'C' ¢6 d4y ABC 13 tam gidc déu canh bing a, AA' = 2a,

A'AB = A'AC = 60°. Goi M 13 diém di dong trén mit phing (ABC) sao cho AM vuéng géc véi
BB'. Gi4 tri nho nhit ctia do dai doan thdng B'M 13

TRANG 34


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD

B

o

3 2 2

Cau 10. Trong khéng gian Ozyz véi don vi trén mdi truc 13 mét, mdt Cabin cip treo xuit phat
tit diém A(—2;1;5) va chuyén déng déu theo dudng cp ciing hudng véi véc-to U = (0; —2;6) véi
téc d6 4 m/s. Gid sit sau 5 gidy ké tir lic xuat phat, Cabin dén diém M (a;b;c). Gié tri clia tong
a+2b+ c bang

a\/ﬁ a\/ﬁ a\/g 3a\/§
- o @ o Rl

12v/10. Bo. 6. B 5 +2vi0.

Cau 11. Véi mdi sb nguyén duong n, 1y n + 6 diém cich déu nhau trén dudng tron. N6i mbi
diém véi cac diém céch né hai diém trén dudng tron dé tao ra ngdi sao nhu hinh vé dudi day. S6
do (don vi d6) clia géc & dinh ngbdi sao khi n = 94 bing

DO

1,8°. B 169, 2°. 138,4°. B 172,58
Cau 12. Cho ham sb bac ba f(z) = az® + bx® + cx + d c6 dd thi cit truc Oz tai cic diém cé
hoanh d6 1an lugt bang —1; 1; 3 nhu hinh vé.
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flz+2)
(z —2)
A B (C N B

Cau 13. Cho céc gidi han lim f(z) =2; lim g(z) = —3. Giéi han lim [2f(z) — 4g(z)] bang
T—T0 T—T0 T—T0

-8. B - 20. B} 6.

Cau 14. M3i ngay bac Huong déu di bo dé rén luyén sttc khée. Quang dudng di bé mdi ngdy (don
vi: km) clia bdc Huong trong 20 ngdy dudc théng ké lai & bang sau:

S6 nghiém nguyén ciia bat phuong trinh < 01a?

[y

Quang dudng (km) | [2,7;3,0) | [3,0;3,3) | [3,3;3,6) | [3,6;3,9) | [3,9;4,2)
Sé ngay 3 6 5 4 2

Khoéng tit phan vi ctia mau s6 liéu ghép nhém trén 13

0, 5. Bo,575. 0,9. B o, 975.
Cau15. Tach 4°+47° =626 (2°+27°)° =64 2°+27° =8 . Vay P =log, (2°+27%) =
log,8 =3

log,5. E 4. log,3. E 3.

Cau 16. Trong khong gian véi hé toa d6 Ozyz, cho A(4;1;5), B(3;2;1), C(—3;4;2). Diém M (a; b;0)
sao cho S = MA? + MB? — MC? nho nhat. Gi tri cia 3a + b bang
19 19
- —29. o3 29. —.
n-! 5 8 :
=1 _Yr2 2
= = — Vi
2 2 _19 3 2, .
phang (P): (m*+ 1)z + (2m — 1)y — 2 —m? +m — 3 = 0. C6 bao nhiéu sb thuc m dé dudng thang
d song song v4i mit phing (P)?
0. B 1. D P2
Cau 18. Mot 6 t6 bét ddu chuyén dong thing déu véi van téc vo, sau 6 gidy thi gip chuéng ngai
vAt nén 6 t6 di chdm dan véi van tbc v(t) = —5t+a (m/s), (t > 6) cho dén khi ditng hin. Biét

Cau 17. Trong khong gian v6i hé toa dd Ozyz, cho dudng thing d:

ring k& tit ldc b&t dau chuyén dong dén lic dimg hin thi 6 t6 di duge quing dudng 14 80 m. Gid
tri clia vy bang

10 (m/s). B} 35 (m/s). I8 20 (m/s). B 25 (m/s).
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IS]

bl
n <X . T T T a 2,0 N z X A N A X X .2
Cau 19. Biet / sin? 1 cos? 1 de = — — 7 véi a, b, c 1a cac so nguyén duong va phéan so 3 toi gian.
c
0

Khi d6 gid tricia P=a+ b+ c la

28. B 2. 32, B 2.

Cau 20. Chon ngiu nhién 3 sb tu nhién tit tdp hop S = {9;10;11;...;24}. X4c suit dé tdng binh
phuong ciia 3 s6 dudc chia hét cho 4 13

. 1 1 . 3 E 2

10° 140° 5 5

Cau 21. 0 mét s6 ving déng qué xua & Viét Nam, truéc mdi nha thudng c6 mét khodng sin
rong dé phoi lida vao mua git va ciing 14 noi dé 3 chitc mét sb su kién gia dinh. Nha éng M du
dinh xay mot sin trudc cita nha hinh chit nhat ABCD cé @6 dai céc canh lan lugt 138 AB=5m
va AD = 12 m. Dé thuén lgi cho viéc thoat nudc khi trdi mua va khi rita sin nén ong M xay vi
tri B thap hon vi tri A 14 5 cm, vi tri D thap hon vi tri A 14 8 cm (tham khéo hinh v&). Hdi vi
tri C' thap hon vi tri A 1a bao nhiéu centimet?

10. B s 14. (D 8

Cau 22. Cho ba s6 a + log, 3; a + log, 3; a + logg 3 theo thit tut 14p thanh cip sb nhan. Cong boi
ctia cAp s6 nhan d6 bang

1 1 1
—. —. —. 1.
B GF B! B
n . X N o2z . 2 FS N <2z * 12 S 2 \ X 1
Céau 23. Goi m, M lan lugt 14 gid tri nho nhat va gid tri 16n nhat cia ham s6 f(z) = ke vz +1
trén doan [0;3]. Tong S = 2m + 3M 1a
7 3
n-. B-: @ B

Cau 24. Thdi gian hoan thanh mét bai viét chinh t4 cia mot hoc sinh 16p 4 trudng A dude cho
3 bang sau

Thai gian (phat) | [6;7) | [7;8) | [8;9) | [9;10) | [10;11)
S6 hoc sinh 8 10 12 14 7

Khoéng bién thién clia mau sb liéu ghép nhém trén 13

5. B 4. B
Cau 25. Cho ham s6 y = f(z) lién tuc trén R va c6 dao ham f'(z) = (1 — z)*(z + 1)*(3 — z).
Ham s6 y = f(z) dong bién trén khodng nao dudi day?

(3; 4+00). B (—x;1). (—o0; —1). B (1;3).

Cau 26. Cho ham sb y = f(z) c6 bang bién thién nhu sau:
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T —00 -1 2 400
f'(z) + 0 - 0 +
4 ~+00
| T T~
—00 -3

Diém cec tidu clia ham sb y = f(3z) 1a
2 2
xz—g. Ex=§ x:2. Ex=—2.

3 2 _
Cau 27. Cho a,b 13 céc sb thyc théa méan lim 2¢° +az” — 4z +b
z—1 (x — 1)2

A Ke Bs (Ch® B

Cau 28. Cho ham sb6 f(z) lién tuc trén R. Goi F(x), G(z) 13 hai nguyén ham ctia f(z) trén R
2

théa man 2F(4) — G(4) = 3 va 2F(1) — G(1) = 1. Khi dé / (3% — 2) dz bing
1

a: 8. cP) B

Cau 29. Trong khéng gian Ozyz, phuong trinh mét phing (P) di qua hai diém A(2;1;1), B(—1; —2; —3)
va vudng géc véi mit phang (Q): z+y+2=1013

x—y—zzO. Bx—z—2=0. x—y—lz(). Ey—zzO.
Cau 30. Cho tit dién ABCD. Goi A’ 1a trong tam tam gidc BCD va diém G thoéa man G_1>4+

@+C@+Cﬁ=ﬁ>.ﬂsf)%b5ng

1 1
B Bi' .g' D P2

Cau 31. Mot dudng ham mo hinh nhu hinh vé c6 chidu dai 5 cm. Khi c&t mé hinh nay béi céc
mit phing vudng géc véi ddy clia né, ta dudc mit c&t 1 mét hinh parabol c6 d6 dai ddy gip
d6i chidu cao. O d6 hinh parabol 14 hinh phing dudc giéi han bdi mot dudng parabol va doan
th&ng néi hai diém thudc parabol dong thdi vudng géc véi truc dbi ximg clia parabol d6 dude goi
13 d4y, khoang céch tit dinh ctia parabol xudng ddy goi 13 chiéu cao. Chiéu cao clia mdi mit cit

= 5. Gi4 tri ctia 2a + b bang

hinh parabol cho béi cong thitc y = 3 — gx cm, véi  cm 1a khodng cach tinh tit 16i vao 16n hon

ctia dudng hdm mé hinh dén mit phing chita mit cit.

FPEE L4
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Néu mét hinh parabol c¢6 ddy bang d va chiéu cao bang h nhu hinh vé

4h
9 thi phuong trinh ctia parabol la y = —ﬁx + h. O ‘
6 Dién tich cita 16n clia dudng hdm mé hinh bing 12 cm?. ‘ O
é Chiéu cao cita nhé ciia dudng ham m6 hinh bang 2 cm. O ‘
| Néu ngudi ta lam mot khdi c6 kich thuéc nhu mo hinh dudng him & trén
6 bang nguyén liéu cé gia 5,4 triéu dong cho mdi cm? thi sb tién can b ra O ‘

dé mua nguyén liéu 14 156 triéu dong.

Cau 32. Con bio YAGI da giy ra nhitng thiét hai 16n cho céc tinh phia Béc, nhiéu t6 chitc va cé
nhan da t8 chitc cdc dot citu trg khan cip cho ngudi dan ving bi 4nh hudng. Trong d6, xa& X da
didu dong 3 xe (xe s6 1, 2 va 3) vita chd hang héa vita chd ngudi. Dé phdi hgp van chuyén hang
cttu trg, 10 tinh nguyén vién sé dugc chon dé tham gia vao cic chuyén xe nay. Mdi xe cé thé chd
hét 10 tinh nguyén vién va nhitng ngudi ndy dudc phan bd 1an lugt 1én 3 chiéc xe mot cach ngiu
nhién.

ST O 3

e Khong gian mau ctia phép thit c6 sd phan tit 13 3'°.

a S0 céach 1én xe sao cho chi c¢6 xe s0 3 khong c6 tinh nguyén vién nao la O ‘

210 — 1.
é S6 cach 1én xe sao cho xe sb 1 khong cé tinh nguyén vién nao 1a 102 O ‘
' _ 18661
X4 at de a0 cll 5 tinh én vién 13 .
G c subt de xe nao cling cd tinh nguyén vién la oo O ‘

Cau 33. Cho hinh chép S.ABCD c6 day 1a hinh binh hanh, AB = 24, CA = CB = CS. Mat
bén SAB la tam gisc vudng cén tai S vA ndm trong mit phing vudng géc voi mit phing dsy.
Géc giita dudng thing SC v6i mit phing (ABCD) bing 30°. Goi H 13 trung diém AB.
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e CH vubng géc véi (SAB). O ‘
2a3/3
5

Thé tich khéi chép S.ABCD bang

é Goi M 13 trung diém ctia SD . Khodng céch giita hai dudng théng SH
N 21
¥ A CM bing “‘;_.

o O e
® o O

. 6
Goi ¢ 14 s06 do gbc nhi dién [B,SA,C] . Ta cb tan ¢ = %

Cau 34. Cho ham sb f(z) = 2° — 3z log, .

© oo xéc dinh cia ham s6 13 2 = [0; +00).

a Dao ham ctia ham sb 13 f/(z) = 3z% — 3log, = — 3

©  Phuong trinh f(x) = 0 c6 diing mét nghigm.

IOl Wel
ceoc el

6 Biéu thitc P = f(a) + f(b) + f(c) dat gia tri 16n nhét 13 4, véi a,b,c 13
céc sb thuce thude doan [1;2] théa mén logs a + log) b+ logs ¢ < 1.

Cau 35. Cho hinh ling tru ABC.A'B'C’ c6 d4y 13 tam gidc vudng tai A, hinh chiéu vudng géc
clia dinh C’ 1én mit phing (ABC) la diém A. Biét AB = 2, AC = 3, AA’ = 3v/2. Xét hé toa do
Ozyz v6i O tring A, cac tia Oz, Oy, Oz lan lugt tring véi cac tia AB, AC, AC’, don vi trén mdi
truc 1a 1.

e Toa do dinh B’ la (2;—3;3). O ‘

PEs——— 31/110
/ =
¢ cos BA'C 110

é Goi D la dinh thtt 4 cta hinh chit nhat ABDC, ta
V5.

G01 M (a;b;c) la diém thudc mat phéng (Ozy) sao cho biéu thitc P =
MA . MB + OMA - MC" +3MB' - MC' dat gi tri nhé nhit. Khi dé

1
b = ——.
a+b+c 3

—_— —
c6 |DC'+ DB'| =

-

O @
O @
O @

=]

Cau 36. Trong khong gian Ozyz (don vi trén mdi truc 13 kilomét), dai kiém soat khong luu ciia
mot san bay & vi tri O(0;0;0) va dugdc thiét ké phat hién may bay & khodng céch t6i da 600 km.

TRANG 40


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025

BAN QUYEN THUOC VE MATHTIAD | &

Mot méy bay A dang chuyén déng véi van tbe 900 km/h trén dudng thing d ¢6 phuong trinh

z = —1000 + 100¢

y =—300+80t (t € R) qua ving kiém soét ciia dai kiém so4t khong Iwu (nhu hinh v&).

2z = 100V/11

kiém soat khong luu san bay.

360000.

© 0 00

quéa 42 phut.

Ranh giéi giita bén ngoai va ving kiém soat clia dai kiém soat khong luu
trong khong gian 13 mét cau cé ban kinh bang 300 km.

Miy bay A chuyén dong trén dudng thzamg d dén vi tri diém
M (—500; 100; 100v/11). Vi trf ndy ndm ngoai ving kidm soat clia dai

Phuong trinh m#t cau dé mé t3 ranh giéi giita bén ngoai va ving kiém
so4t ciia dai kiém soét khong luu trong khong gian 14 22 + ¢ + 2% =

Thdi gian dai kiém soat khong luu kiém sodt dude méy bay A 13 khong

Pie
O
o
o

(s3]
o
O
O

O

Cau 37. Két qua 40 lan nhay xa clia vin ddng vién Diing chp bdi bang 15, két qua 40 1an nhay
xa cla van déng vién Huy cho bdi Bang 16 (don vi: m)

Nhém Gi4 tri dai dién | Tan sb
[6,22;6,46) 6,34 3
[6,22;6,46) 6,58 7
[6,70;6,94) 6, 82 5
[6,94;7,18) 7,06 20
[7,18;7,42) 7,30 5

n =40
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Nhém Gi4 tri dai dién | Tan sb
[6,22;6,46) 6,34 2
[6,22;6,46) 6,58 5
[6,70;6,94) 6,82 8
[6,94;7,18) 7,06 19
[7,18;7,42) 7,30 6

n =40

Phuong sai ciia mau sb liéu ghép nhém bidu dién két qua 40 1an nhay
xa, clia vin dong vién Huy cho bdi bang 16 (lam tron két qud dén hang

phan trim) 13 0,16.

© 000

22+z—6

Cau 38. Cho ham s6 y =
z+1

Tx + 18.

© 000

khi R? > 5.

Db thi (C) cb tiém can xién 13 duong thing y = z.

Két qua nhay xa trung binh ctia ban Huy 13 6,952 m.
S6 1an nhdy xa tit 7,18 m trd 1én clia vAn dong vién Diing 13 5.

Dua vao do léch chuén ta thiy két qua nhay xa clia vAn dong vién Diing
dong déu hon két qua nhay xa ctia vin dong vién Huy.

c6 dd thi 1a dudng cong (C).

Trén d6 thi (C) c6 8 diém ma hoanh d va tung dd 13 cic sb nguyén.

C6 hai tiép tuyén ciia dd thi (C) song song véi dudng thing (d): y

Pudng tron (T): (z +1)* + (y + 1)* = R? cét (C) tai 4 diém phan biét

cee OB
eocO o

ce e OB
eoc O o

Cau 39. Mot binh chita day nuéc c6 hinh dang hinh 14p phuong canh 8 cm. Ngudi ta dit 1én
miéng binh mét khéi cau cé dudng kinh bang 10 cm 1dm cho nudc trong binh bi tran ra ngoai.
Thé tich nuéc con lai trong binh 14 bao nhiéu centimét khéi? (1am tron két qua dén hang don vi).
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KET QUA:

Cau 40. Cho mét cai hop hinh hdp chit nhat c6 kich thuéc ba canh 1an ludt 14 3 cm, 5 cm, 6 cm
nhu hinh vé. Mét con kién & vi trf A mubn dén vi tri B. Biét rang con kién chi ¢ thé bo trén
canh hay bé m#t cia hinh hép da cho. Quing dudng ngén nhit cia con kién di tit A dén B bing
bao nhiéu centimét?

KET QUA:

Cau 41. Cho tam gidc déu cé canh bang 8. Chia tam gidc déu nay thanh 64 tam gidc déu c6 canh
bang 1 bdi cac dudng thing song song véi céc canh ciia tam gide déu da cho. Goi S 1a tap hop
céc dinh ciia 64 tam gidc déu c6 canh bang 1. Chon ngiu nhién 4 dinh cta tap S. Xéc suit dé 4
dinh chon dugc 13 bén dinh cia mdt hinh binh hanh bang % véi a, b 13 céc sd tut nhién va phan sb
a

7 t6i gidn. Gia tri ctia tdng a® + b bang bao nhiéu?
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KET QUA:

Cau 42. Cho ham s6 bac ba y = f(z) dat cuc dai tai z = 0 c6 @6 thi nhu hinh v&.
Y

Hoéi ham s6 y = f (2*f(z)) c6 bao nhiéu cyc tieu?

KET QUA:

Cau 43. Trong ndm t6i, mot cita hang dién lanh du dinh kinh doanh hai loai méy diéu hoa: diéu
hoa hai chiéu va diéu hoa mot chiéu véi sd von ban dau khong vudt qua 1,2 ti dong. Biét rang,
gi4 mua vao va lgi nhuan du kién dudc cho bdi bang sau:

Loai diéu hoa Diéu hoa hai chiéu | Diéu hoa mot chiéu
Gia mua vao 20 triéu dong/1 mdy | 10 triéu dong/1 may
Lgi nhudn dy kién | 3,5 triéu dong/1 may | 2 triéu dong/1 mdy

Ctta hang udc tinh ring téng nhu ciu cla thi trudng sé khéng vudt qué 100 méy ci hai loai. Ctta
hang can dau tu kinh doanh z loai may hai chiéu va y loai may mdt chiéu thi lgi nhudn thu dugc

13 16n nhéit. Tong z2 + y* bang bao nhiéu?
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Cau 44. Trong hé truc toa d6 Ozyz, cho cic diém A(1;1;1), B(—1;2;0), C(3; —1;2), D(—23;20; —11).

Diém M thay ddi thudc mit phing (a): 2z — y + 22 + 7 = 0. Khi M(a;b;c) thi bidu thic

;o 3MA* SMB® TMC?
~ MD?  MD* MD?

dat gi4 tri nhé nhét. Téng a® + b% + ¢? bing bao nhiéu?

KET QUA:
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SO BA RIA VUNG TAU

Cau 1. Ngudi ta tién hanh phéng vAn 40 ngusi vé mot mau 4o so mi nam (cb tron). Ngusi didu
tra yéu cau cho diém mau 4o d6 theo thang diém 1a 100. Két qud dugce trinh bay trong bang ghép
nhoém sau:

Nhém | [50;60) | [60;70) | [70;80) | [80;90) | [90;100)
Tan sb 4 5 23 5 3 N =40

Trung vi ctia mau sb liéu ghép nhém trén (két qua duge lam tron dén hang don vi) ¢ gia tri 1a:
2 1 2 1
A i . _Z. .
A By B- 8-= B
Cau 2. Chon nghu nhién hai s6 khac nhau tit 25 s6 nguyén duong dau tién. X4c sudt dé chon
dugc hai sb c6 téng 14 mot sb 186 bang

ol 12 14 13
25° 25 25 25
1—2zy

Cau 3. Xét cac sb thuc duong z, y thod man log, = 32y + = + 2y — 4. Gi4 tri nhd nhét

X T+ 2y
cia P =z + y bang
2v/11 -3 9v/11 — 19 18v/11 — 29 9v11+ 19
2v11-3 gii-1 18V11-29 g VIL+19
3 9 21 9
Cau 4. Cho hinh chép S.ABCD c6 ddéy ABCD la hinh chit nhat, AB = a, AD = av3 va SA
vudng géc véi déy, SA = a+/3. Gi4 tri tang ctia gée nhi dién [S, BD, A] bing

B’ o B 0:
ar®+2x +c

Cau 5. Cho ham s6 y = o

P =a?+b+ cbing

, vOi a # 0 c¢6 @ thi nhu hinh vé& bén. Gi4 tri clia biéu thitc
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~1. B 5. D B
Cau 6. Cho hinh 14p phuong ABCD.A'B'C'D’ ¢6 canh bing 8. Piém M n8m trén mit phing
(ABCD) théa man MA+2MC = 7. Khoang céch giita hai dudng thing BB’ va A'M 13

2V2. B: W2 B2

) 2_9z43 |
Cau 7. Cho ham s y = =222 5 43 thi (C). Phuong trinh duong tiém can xién ciia (C)

z N
la y =az +b. Gid tri T' = 4a — b bang.

10. B s 11. D E}

Cau 8. S6 nghiém ciia phuong trinh cos <2x — g) = 0 trén doan [0; 107] 1a

18. B 21 19. &) 20.

Cau 9. Ong An dy dinh st dung hét 8 m? kinh dé lam mét bé c4 bing kinh c6 dang hinh hop
chit nhat khéng nap, c6 ddy 1a hinh chit nhat cé chiéu dai gip do6i chiéu réng (cic mbi ghép cb
kich thuéc khéng dang ké). Bé c4 c6 dung tich 14 16n nhat bang bao nhiéu mét khéi? (két qua
lam tron dén hang phan tram).

3,25. B 2,75 2,05. B 2,15.
Céau 10. Trong khéng gian Ozyz, cho tam gidc ABC c¢6 A(0;1;2), B(2;1;4), C(-1;2;2). Goi
H(z;vy; ) 1a tryc tAm ciia tam gidc ABC. Gi4 tri ctia biéu thitc T = z + y + z bang

2 1
.g' Bg- (C ¥ B

Cau 11. Thdi gian tap thé duc cla ban Nam dugc théng ké lai & bang sau

Théi gian (phat) | [20;25) | [25;30) | [30;35) | [35;40) | [40;45)

S6 ngay 6 6 4 1 1

Khoéng tit phan vi clia mau s6 liéu trén 13
27,5. B 31,85 8,125. ) 23,75.

TRANG 47



https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

Cau 12. Mbt chit diém chuyén dong theo phuong trinh S(t) = t3 — 6¢% + 15t + 9, trong d6 t tinh
bang gidy (s) va S tinh bing mét (m). Tai thoi diém t, (gidy) bang bao nhiéu thi vin tdc nhd
nhét?
2. B 1. D K}

Cau 13. Mai tuan, mot clta hang ban dién thoai di dong trung binh bdn duge 1000 dién thoai A
véi gia 14 triéu ddng mot cai. Biét rang, néu cit gidm gid ban 500 nghin doéng/1 cai, sb lugng dién
thoai A bén ra sé ting thém khodng 100 cai mdi tuan. Biét rang néu ban z céi dién thoai A thi
gid mdi cdi 14 p(x) (triéu dong) va ham chi phi hang tudn C(z) = 12000 — 3z (triéu dong).

© (1000) = 14 va p(100) = 13,5.

1
é p(z) = ~300% + 19.

6 Ctta hang dat 1gi nhuin cao nhét khi ban ra 1200 ci dién thoai.

oo eof
oo Cofj

6 Dé lgi nhuan 14 16n nhét, ctta hang nén ban mdi c4i dién thoai 1a 8,5 triéu
dong.

Cau 14. Cho ham sb y =

—1 c6 do thi (C).

Ham s6 nghich bién trén céc khoang (0;1) va (1;2).
Khoéng céch giita hai diém cuyc tri ciia (C) bang /5.
Dudng tiém cén xién ctia d6 thi (C) tao véi truc toa dd6 mot tam gidc cb

dién tich bang g

Téng khodng cach tit mot diém trén (C) dén hai dudng tiém can ciia (C)
c6 gié tri nhé nhit bang 1.

o o ocef
o o 0o0f

© 0 00

Céau 15. Trong khong gian Ozyz, cho hinh chép S.ABCD c¢6 ABC D 1a hinh chit nhét va A(0;0; 0),
B(4;0;0), D(0;3;0), S(0;0;6). Goi E 13 trung diém ctia CD. Cac phéat biéu sau day ding hay
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ST G2 £
e C (4;3;0). ‘ O

© it M théa man A — 2770 + 3778 = T o6 toa d6 1a (=23 3;9). O @

sai?

6 Géc tao bdi hai dudng thing SE va BC c6 sb do nhd hon 60°. O ‘

6 Piém I thudc mit phang (Oyz) thi gid tri nhd nhit cta biéu thitc P =

]ﬁ-QﬁMﬁq‘ bing 4. ® O

Cau 16. T mot tAm bia luc gidec déu canh 20, ban Hoa mudén lam mét hinh chép luc gidc déu
bang céch cit bé phan t6 ddm va dan cdc mép lai v6i nhau (cic mbi ghép ndi c6 kich thuée khong
dang ké, tham khéo hinh v&). Dé thé tich hinh luc gidc déu tao thanh 16n nhit thi phan dién tich
ban Hoa cit di 1a bao nhiéu? (lam tron két qué dén hang don vi).

KET QUA:

2
) —mz-m4+1 |, ,
Cau 17. Cho ham sb y = = ";” 1m + 1 6 @ thi (C) va didm M(3;7). Goi S 13 tap hop gid

tri tham s m dé (C) c6 hai diém cuc tri A, B sao cho tam gidc M AB vuéng tai M. Tich tit ci

cic phan tit cia S bang bao nhiéu?
KET QUA:

Cau 18. Trong khéng gian Ozyz, cho ba diém A(1;4;2), B(2;—6;0) va C(—4;4;4). Diém M
thudc mit phing (Ozy) sao cho M B vudng géc MC. Do dai doan thing AM 16n nhit bang bao

nhiéu? (Két qua lam tron dén hang phan mudi).
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Cau 19. C6 bao nhi2éu gié tri nguyén y < 2024 dé tng véi mdi y ton tai hai sb thuc z théa man
bat phuong trinh e + (y 4+ Inxz)e? ™ < (23 + 2)e¥?

Cau 20. Cho hinh chép S.ABCD c6 ddy ABC D 1a hinh vudng, SA vudng goc vbi dédy va SA = 3.
Biét ring khoang cach giita hai dudng thing AB v& SD bing 5 Thé tich ciia khdi chép da cho

bang bao nhiéu?

KET QUA:

Cau 21. Mot ho sdn xuit kinh doanh hat diéu sy méi ngdy sdn xuit dugc = kg (5 < = < 20).
Téng chi phi sdn xudt = kg dugc cho bsi ham chi phi C(z) = 2* — 32% 4 19z + 300 (don vi: nghin
ddng). Gia st ho san pham nay ban hét san pham mdi ngay v6i gis 316 nghin dong/kg. Héi ho
san xuét ndy can san xuét va ban ra mdi ngay bao nhiéu kilégam hat didu dé thu dugc 10i nhuan

16n nhat?

Cau 22. Xép ngiu nhién mdt nhém hoc sinh gdm 3 nit vd 17 nam thanh mot hang ngang. Xéc
sudt dé khong cé hoc sinh nam nao ma hai ban bén canh déu 13 nit bang bao nhiéu? (IAm tron

két qua dén hang phan trim).

Cau 23. Trén mdt hd nude cé hai ddo. Do thit nhét c6 hinh dang 1a mét parabol va dio thit hai
c6 hinh dang 14 mo6t hinh tron véi kich thuéc duge mé hinh héa trong hinh bén. Ngusi ta mudn
x4y dung mot cai cAu ndi hai ddo v6i nhau. Héi chidu dai ng&n nhit c6 thé cla cdy cau 13 bao
nhiéu? (Lam tron két qui dén hang phan trim).

KET QUA:
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n S HAI PHONG

Cau 1. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuoéng canh 2a, mat bén SAB la tam
gié?c vudng cn tai S v ndm trén mit phing vudng géc véi ddy. Tinh khodng céch giita hai dudng
thang AB va SC.
oot ' Al cBL B’
19 19 4 2
Cau 2. Téng céc nghiém thudc doan [0; 27] clia phuong trinh sin 2z — cosz = 0 bang

- B - CE B

Cau 3. Bang dudi day biéu dién miu sb liéu ghép nhém vé thoi gian chay cu li 100m ctia 20 vin
déng vién trong moét budi luyén tap (don vi: gidy).

Gidtri| z—y 2r+y | dx+2y | Sz +3y | 17x — 2y

Tén sb 14 3z+2y | r+3y 5T — y 8

S6 trung binh ctia mAau s6 liu trén gan nhat véi gia tri ndo dusi day?

10,6. B 103 10,4. ) 0.

Cau 4. Cho mdt cip sb cong (u,) ¢6 u; = 1 va téng 100 sb hang dau bang 10000. Téng S =
1

e bang
U U2 UgUs3 UgoU100
200 198 g L0 9
201° 199° 201° 199°

Cau 5. Trong mit phing Ozy, cho dudng tron (C): (z — 1)® 4+ (y — 2)2 = 4. Pudng thing
dy: mz+y—m—1=0 c&t dudng tron (C) tai M, N va dudng thing do: z —my+m —1 =0 cét
dudng tron (C) tai P, Q. Dién tich 16n nhat ciia tit gidc c6 4 dinh M, N, P, Q bang

7. B s 14. B

Cau 6. Mot nhém gdm 6 ban nam trong d6 c6 Hung va 4 ban nit xép hang dé chup hinh hwu
niém. Moi ngudi dimg thanh 2 hang, m&i hang 5 ngudi. X4c suit dé Hung dimg lién giita 2 ban
nam dong thdi trong mdi hang 2 ban nit bt ki khong dting canh nhau.

2 4 c = 1
105 105° 21° 105
ar® + br + 1

Cau 7. Choham s y = 2 (v6i a,b,c € R, ac # 0) c6 d6 thi 1a dudng cong trong hinh
cT

vé bén. Gi tri clia biéu thitc T = 2a + 3b — c 13
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Y

BNr-=11 Br=s Br-=o B =10

2 _
Céu 8. Cho ham sb f(z) = zz—f_;?’

g(z) = f(2* — 22 — m) c6 ding 3 diém cyc tri.

4. B> 3. Bs.
Cau 9. Ngudi ta du dinh 1dm mdt hdm rugu cé dang hinh chép cut déu cé hai canh ddy 1a 7m
va 5m; mit bén va ddy nhé tao thanh géc nhi dién c6 sd do bang 120°. Thé tich cia ham rugu
trén bang bao nhiéu mét khdi (1am tron két qué dén hang phan trim)?

62,93. B 60,82. 64,24. &) 58,94.
Cau 10. Cho mot da gidc déu (H) c6 15 dinh. S6 tam gidc cAn khong phai 1 tam gisc déu c6 ba
dinh 13 dinh ctia (H) bang:

, oA oz . A A R \ A
. C6 bao nhiéu gia tri nguyén ctia tham so6 m dé ham so

90. B 105. 95. B 115
Cau 11. T cic sb thudce tap S = {1;2;3;4;5;6;7;8;9}, viét ngdu nhién mot sb tu nhién cé 4 chit
s6 d6i mot khac nhau. Xéc sudt dé viét dude sb c6 dting mét sd chin 1a
20 10 = ) 5
63 63 126° 63
Cau 12. Trong khéng gian Ozyz, cho ba diém A(—2;3;1), B(2;1;0), C(=3; —1;1). Piém D(zp; yp; 2p)
théa man ABCD la hinh thang véi hai ddy AD, BC va dién tich hinh thang ABCD gip 3 lan
dién tich tam gidc ABC. Ménh dé ndo sau day ding?

ZD=4. BZD=—1. ZD=3. EZD=—2
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Cau 13. Cho ham da thitc y = f (z) c6 dd thi ctia ham s6 y = f' () 13 dudng cong trong hinh vé&
bén:

fl

T O
[

Cau 14. Cho hinh chép S.ABCD cé ddy ABCD la hinh thoi tdm O, AB = 4a va BAD = 120°.
Goi H 1a trung diém ctia AO. Biét SH vudng gbc v6i mit phing (ABCD) va SH = aV/3.

SRR O 3
O

Phuong trinh f’ (cosz) = 3 c6 ding bén nghiém thude [O ?]

O

min f (z) = f (-1).

Ham s6 y = f (z) nghich bién trén khoang (0;2).

© 00 0
00O

Ham s6 y = f (z — 2024) — 2023z + 2022 c6 ding 2 diém cyc tri.

Goi o 1a sb do géc phéng nhi dién [S,CD, A], khi d6 tana =

w |

Géc tao bdi dudng thing SB va mit phing (SAC) bing géc BSH.
Thé tich khéi chép S.ABCD bang 8a3.
Goi M, N, P 1an lugt 14 trung diém cta ba canh CD, BC va SA. Khodng

2ax/3§
13

© 000
® OO0
ol X

céch giita hai dudng thing PN va SM bang
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Cau 15. Cho ham sb f (z) = 3Va+1+e _ 3v/at+l-g

v Jom] s

Bét phuong trinh f (z) — 80 - 3V®*+172 < () ¢6 diing hai nghiém nguyén ‘ O

9 duong.

Q Phuong trinh f (z) = 0 ¢6 hai nghiém phan biét. O @

é Tap nghiém ctia bat phuong trinh ' (x) > 0 1a (0; +o0). O ‘
: S6 gi4 tri nguyén clia m thudc doan [—2024;2025] dé bat phuong trinh

6 f(@®+1)+f <—%) > 0 nghiém ding Vz € (—o0;0) 1a 2029. ‘ O

Cau 16. Mot nha méy san xuét hai loai sdn pham I va II tit ba nguyén liéu A, B va C. Dé san
xuit 1 kg sdn pham I nha méy phai st dung 2 kg nguyén liéu A va 2 kg nguyén liéu C. Dé san
xudt 1 kg san pham II nha méy phai st dung 2 kg nguyén liéu A, 2 kg nguyén liéu B va 4 kg
nguyén liéu C. Biét rang nha méy c6 10 tin nguyén liéu A, 4 tAn nguyén liéu B va 12 tdn nguyén
liéu C. Gid sl sdn pham sdn xuét ra déu dugc ban hét va tién 14i khi bsn mbi tdn sdn pham I 13
3 triéu ddng, mdi tan san pham II 13 5 triéu dong. Goi z va y 1an lugt 13 s6 tAn sdn pham I va II
nha mdy can san xuit (z > 0,y > 0).

Khi nha mdy san xuit hai loai sdn pham trén c6 l&i cao nhét thi phai st ‘ O
dung 10 tin nguyén lidu A.

Nguyén liéu cia nha méy dd dé san xudt 3 tdn sidn pham I va 1,5 tdn ‘ O
san pham II.

Bét phuong trinh mé t3 diéu kién vé stt dung nguyén liéu C ciia nha may ‘ O
la x + 2y < 6.

© 0 00

Tién 14i thu dugc khi sdn xuét 2 tAn sdn pham I va 2 tAn sin pham II 13 O ‘
14 triéu dong.

Cau 17. Trong ritng, c6 hai diém du lich 8 vi trf X va Y d8u cdch bd bién mdt khodng bang 3km
(coi dudng bd bién 13 mét dudng thang). Khodng cich giita hai vi trf X va Y 1a 18 km. Ngudi ta
du dinh dit hai diém nghi chéan tai vi trf M, N trén bd bién sao cho XM = Y N va lam dudng tit
X lan lugt qua M, N dén Y. Biét chi phi lam dudng trong ritng 1a 1300 triéu/km va dudng trén
b bién 14 500 triéu/km. Khodng céch gitta hai vi tri M va N la bao nhiéu kilémét dé téng chi
phi 1dam dudng néu trén it nhat?

TRANG 54


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

BS bién
KET QUA:

422 — 4z + 1

2z
. 1 . .
Biét =, + 2z, = Z(a + \/l_)), trong do a, b la cic so nguyén duong. Tinh tong a + b.

KET QUA:

Cau 19. Trong khong gian Ozyz, cho tam gidc ABC cé I 13 tdm dudng tron ngoai tiép. Tinh gis
tri OI%, biét A (2;2;-2), B (6;—4;2),C (8;—2;0).

Cau 20. Mang ludi giao thong trong moét thanh phd dudc bd tri dang luéi hinh chit nhét kich
thuéc 10 x 12 nhu hinh vé dudi day. Lan dau dén thanh phd, anh Nam mubn di tit diém A dén
diém B. Biét rang tai cic diém giao nhau, anh Nam luén chon ngiu nhién mdt trong cic huéng
di dé quang dudng di tit A dén B 13 ngén nhit. Xéc sudt dé anh Nam khéng di qua diém giao &
vi tri C 13 bao nhiéu (két qua lam tron dén hang phan trim)?

Cau 18. Goi z1, 2 (z1 < z2) 13 hai nghiém cta phuong trinh log, ( ) +42°+1 = 6z.

A

KET QUA:

Cau 21. Cho hinh 18ng tru tam gidc ABC.A'B'C’. Khoang cich tit C dén BB’ 14 v/5, khodng céch
tit A dén BB’ va CC' 1an lugt 14 1 v 2. Hinh chiéu vudng géc ciia dinh A trén mit phing (A'B'C")
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13 trung diém M cta canh B'C’, A’M =

tron két qua dén hang phan trim).

B

3

Tinh thé tich cia khéi ling tru ABC.A’B'C’ (1am

KET QUA:

Cau 22. Cho bang tan s6 ghép nhém sb liéu théng ké doanh thu ban hang (don vi: triéu dong)
trong 20 ngay ctia mét cita hang nhu sau:

Nhém [5;7)

[7;9)

[9;11)

[11;13)

[13;15)

Tan sb 2

7

7

3

1

Tt phan vi thit ba ciia miu sb liéu trén bang bao nhidu (Iam tron két qua dén hang phan mudi)?

KET QUA:
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a SO NGHE AN

Cau 1. Bang s6 litu ghép nhém sau cho biét chiéu cao (cm) ctia 50 hoc sinh 16p 10A.

Khodng chiéu cao [155;160) [160; 165) [165;170)
S6 hoc sinh 17 25 8

Mbt clia mau sb6 liéu ghép nhém trén 13

163, 4. B 162,6. 160. [ 161,6.

Cau 2. Mot 16p ¢6 45 hoc sinh, trong dé c6 31 hoc sinh hoc khd mén Toan, 24 hoc sinh hoc khé
mén Tiéng Anh, 5 hoc sinh khéng hoc kh4 c4 hai mén Todn va Tiéng Anh. Chon ngdu nhién mét
hoc sinh trong 16p. X4c suit dé hoc sinh dugc chon hoc kh4 ci hai mén Todn va Tiéng Anh 13

6075° 675" 3 675"
Cau 3.
Dl ’)01
. / {
D/‘L ““““““ 7‘ C
Ac B

Cho hinh hop ABCD.A,B,C1D;. Phat bidu nao sau day sai?

B ic -oc, . ot ch @ic -+ 50 - oh
@ AC. = A + AD + A4, B AC. = BC + BB, - BA.
20 —2 khiz >2
Cau 4. Cho ham sb f(z) =<2 khiz =2 Phét biéu nao sau day 1a ding?

—z khix <2
B lin f(2)=7(2). B lin f(2) = lim f(2).
lim f(z) = 2. B} Ham s6 lien tuc tai = = 2.

T2~

Cau 5. Trong khéng gian Ozyz , cho hai diém A (2;—1;1) va B (1;2; —3) . Toa d6 ciia vecto zﬁ
1a

(—1;3; —4). B 2;-2;-3). (1;—3;4). B 3;1;,-2).

Cau 6. Cho ham sb bac ba y = f (z) c6 d6 thi 13 dudng cong nhu hinh v& bén.
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biém cuyc tiéu clia ham s6 da cho bang

(A P2 B 9 5. o

3\/§a (tham khao hinh v&). Thé

Cau 7. Cho khéi chép tit gidc déu S.ABCD c6 AB =a,SA = 5

tich ctia khéi chép S.ABCD bang
3
?(13. B %a? C 2%. E 2a3.

Cau 8. Cho hinh chép S.ABCD c6 ddy ABCD 1 hinh vuéng tdm O, dudng thing SA vudng
gbc v6i mit phing day va OC = v/3SA. S6 do géc phéng nhi dién [S, BD, C] bing

60°. B 120°. 30°. [ 150°.
Cau 9. Cho ham s6 y = f (z) c6 dao hdm f'(z) =z (z+2)(z+3),Vz € Rva f(1) + f(=2) =
f(3) + f(0) . Gi4 tri nhé nhat, gid tri 16n nhat clia hdm s6 y = f (z) trén doan [—2;3] 1an lugt
1a

fOvafeE). Bf(-2)vaf) FO)vaf(-2. B/ 3)varf()
Cau 10. Gi4 sit mot vat dao dong diéu hoa xung quanh vi trf cAn bing theo phuong trinh z(t) =
3 cos <4t — g) O day thoi gian ¢ tinh bing gidy va z(t) 1a li 6 ctia vat tai thoi diém ¢ tinh bang
centimét. Hay cho biét trong khodng thdi gian tit 0 dén 4 gidy vat dat li do bing g cm bao nhiéu
lan?

4. B 3. B

Cau 11. Mot cip sb cong c6 sb hang dau bang 4 va sb hang thit 3 bang 12. S6 hang thit 10 cia
cap sb cong d6 bang

40. B «. 36. (D S8
. 1 s
Cau 12. Mbt vat chuyén dong theo phuong trinh s(t) = gt?’ — t2 + 4t trong d6 t > 0, t tinh bang

gidy va s(t) tinh bang mét. Xét trong khodng thoi gian tit 4 gidy dén 10 gidy van tdc clia vat dat
gié tri nhd nhit bang?

B, ) B2m/s). 4(m/s). B w5
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Cau 13. Céc hoc sinh 16p 12T lam thi nghiém gieo ba loai hat gibng X, Y va Z. X4c sudt dé ba
loai hat gibng X, Y va Z nidy mam tuong tng 13 =, y va 0,8 (z > y). Biét ring xéc sudt dé co it
nhit mot trong ba hat gidng nidy mam 1a 0,964 v xéic sult dé ci ba hat gibng déu ndy mam 13
0,224. Gi st sy ndy mam clia cic hat gibng X, Y, Z 13 doc lap véi nhau. Goi A 14 bién c¢b "Cé
it nhdt mdt trong ba hat gidng ndy mam" va B 14 bién ¢ "C4 ba hat giéng déu ndy mam".

e Bién cb dbi ctia bién ¢b A 13 A: "Ca ba hat gidng déu khong ndy mam".

é Xéc suit dé xay ra bién c6 B 1a P(B) = 0,8zy. ‘ O
6 X4c suat dé hat gibng X ndy mam 13 0,7. ‘ O
6 X4c suit dé c6 ding hai hat ndy mam 13 0,488. O ‘

Cau 14. Cho lang tru dimg tam gidc ABC.A;B,C} ¢6 ddy ABC la tam giac vudng can tai A,
AB = AC = a vA canh bén AA, = aV2.

A
Bl ; C’1
Al
/’é\\
B° - RN o
3
2 2 S 2
The tich ctia khoi lang tru bang g ;/_ ‘ O
Géc giita hai dudng thdng BC; va AC bang 60°. ‘ O
a\/_
Khoéang céch tit diém A dén mit phang (A, BC;) bang —— O ‘

Goi M, N 1an lugt 13 céc diém di dong trén céc doan théng A;C; va BC,
sao cho MN = g. Thé tich ctia khéi chép A.A; BN M c6 gia tri nhd nhét ‘ O

ban Ta’v2
& 48

© 000
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Cau 15. Cho ham s6 f(z) = logs(4zx + 1).

e Ham sb c6 gia tri cuc dai 16n hon gié tri cuc tidu.

é Ham sb nghich bién trén khodng (—4;0). O ‘

6 DPudng thdng di qua hai diém cuc dai va cuc tiéu ctia d6 thi ham sé 1a ‘ O
y=2z+2.

6 Goi A, B 1a céc diém cuc dai, cuc tiéu ciia d6 thi ham sb. Dién tich tam O ‘
gidc OAB bang 8 (don vi dién tich), trong @6 O 13 gbc toa do.

Cau 16. Mot doanh nghiép tu nhan X chuyén kinh doanh xe gin mdy céc loai. Hién nay, doanh
nghiép dang tdp trung chién lugc kinh doanh mét loai xe may véi chi phi mua vao 13 38 triéu
dong/ chiéc véi gid ban ra 13 43 triéu dong/ chiéec. Véi gid ban nay thi s lugng xe ban ra moi
nim 13 600 chiéc. Nham tiéu thu dong xe dang #n khéch nay, doanh nghiép du dinh gidm gia ban.
Uéc tinh ctt gidm 1 triéu dong/ chiéc thi s6 lugng xe m4y ban ra trong mot ndm ting thém 200
chiéc. Vay doanh nghiép phai gidm gis ban 1a bao nhiéu triéu dong dé thu duge 1oi nhuén cao

nhét trong mot ndm?

Cau 17. Trong ngay héi STEM, ban An nhén dudc nhiém vu thiét k& mdt chiéc hdp gidy cé dang
hinh hop chit nhat ABCD.A'B'C'D’ v6i do dai céc canh AB = a, AD = b, AA' = ¢ va khodng
cach giita AC va BC' bing d (tham khio hinh v&). Biét rang a, b, c,d 13 cic sb nguyén duong c6
don vi do bang dé-xi-mét. Hoi dién tich toan phan cia chiéc hdp bang bao nhitu dé thé tich cta
chiéc hop ban An lam 14 nhé nhét?

/
s R B

Dl Cl

KET QUA:

3
Cau 18. 1) Tim c4c diém cuc dai va cyc tiéu clia ham s6 y = % —3z—6In(2—z)+1.

2) Mot cong ty bat dong sdn dua ra hai phuong 4n ki hgp dong cho thué céin hd theo nim (tién
thué nha khéch hang phai tra tit ddu nim) dé 1am vin phong dai dién nhu sau:
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Hop dong loai 1: Tra 220 triéu dong cho nam dau tién va sau méi ndm ting thém 11 triéu dong
so v4i nam lién trudc.

Hop dong loai 2: Tra 194 triéu dong cho ndm dau tién va sau mdi ndm ting thém 6% so v6i nim
lién trudc.

Vao dau nam 2024, bac Hoang va bic Anh cliing dén thué cin ho dé lam vin phong dai dién cho
cong ty clia minh va thué dai han. Biét rang bac Hoang lua chon hgp ddng loai 1, con bic Anh
Iyta chon hop dong loai 2. Héi tit dau ndm bao nhiéu tréd di bic Hoang s& chi tra tién thué hang
nam it hon bac Anh?

Cau 19. Nubi cdy nAm men thu sinh khéi (protein, amino acid. .. ), tng dung lam té bao nhin
trong cong nghé gen dé sin xudt mot s6 chat cé hoat tinh sinh hoc manh (khéng sinh...). Gid
stt s6 lugng té bao clia mdt quan thé nAm men tai moi trudng nudi cdy trong phong thi nghiém

duge md hinh hoé bing ham sé P(t) = ey 72 trong dé thoi gian ¢t duge tinh bang gid. Pao
n+e %

ham ciia ham s6 y = P(t) biéu thi tdc do sinh trudng ciia nAm men (tinh bang t& bao/gid) tai
thoi diém t. Tai thoi diém ban dau ¢ = 0, quan thé c6 30 t& bao va tdc do sinh trudng 1a 15 té
bao/gid. Tim sb Iugng té bao ciia quan thé nAm men tai thdi diém téc d sinh truéng ciia quan
thé dat miec tbi da.

Cau 20. Cho hinh chép S.ABCD cé ddy ABCD la hinh chit nhat, AB = 8 va BC = 41\42. Goi

M 13 trung diém ctia CD. Biét SM = SA = SB va thé tich khéi tit dién S.ABM bang N
1) Tinh khodng céch giita hai dudng thing AB va SD.
2) Tinh c6-sin ctia géc nhi dién [B, SM, D).

Cau 21. Cho Hﬂlg tI'l_l tam gléC ABCAlBlCl co ACl = CBl = 5, ABl = BBl =6va AC-CB =
37 . Chitng minh rang v4i moi diém M trong khong gian ta ludn c6: MA+MC+MC,+MB; > 14.

Cau 22. Cho tap hgp A gdm n phan tit (n 1a s6 nguyén duong). Ly ngdu nhién mot bd thit tu
(X,Y) véi X,Y 1a céc tAp hop con cla tdp hgp A (véi X # Y thi cde bd thit tu (X,Y) va (Y, X)

P 2. a2z 2
14 khéc nhau). Biét xdc suat dé lay duge mot bo thit tu (X,Y) sao cho X UY = A 1a 470_996 Tim

s6 tu nhién k 16n nhét sao cho cé thé chon ra k tap hop con khic nhau clia tidp hop A ma hai tap
hop con bat ki trong k tap hop d6 déu cé giao khac rdng.
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m SG NINH BINH
Yy

Cau 1. Trong mit phéng (Ozy) , cho elip (E) c6 phuong trinh chinh tic ;—5 + 16 = 1. Tiéu cu
ctia (E) bang

7 7
B: B-: cH B-.

Cau 2. Trong mit phéng toa d6 Ozy , cho tam gidc ABC c¢6 A(2;—1) , B(0;-3) , C(3;3) .
Dudng trung tuyén ké tit C clia tam gidc ABC cé phuong trinh téng quat 13
Bor+5y-21=0 BFr+y-6=0. B5:-2y-9=0 [Fr-y=0.

Cau 3. Bac Hoa c6 mot manh dat hinh chit nhat ABCD. Bac mubn trong hoa vao phan dat dugc
gi6i han bdi hai canh AD, BC, dudng trung binh M N ctda hinh chit nhat ABCD va mot dudng
cong hinh sin (13 dudng cong khi xét trong mdt hé truc toa d6 phit hop 14 do thi ham sb cé dang
y = asin(bz), v6i a,b 1 cac sb thuc khic 0; dién tich trong hoa 1a dién tich phan t6 mau trong
hinh vé duéi day).

A B
M N
D C

Biét AB = 2n(m), AD = 4(m) . Dién tich phan dat con lai (ldm tron két qud dén hang phan tram)
la
17,12m?. B 17, 13m? 8, 57m?. B 12,57m?.

Cau 4. Tt mdt miéng ton hinh luc gidc déu c6 canh bing 6dm, ngudi ta cit di & mbi dinh cia
luc gidc hai tam gidc vuéng bang nhau, céc hinh cit di 8 m&i géc déu bang nhau (phan t6 dam
trong hinh 1) dé thu dugc mot tdm ton (hinh 2). Sau d6, tit tAm tén & hinh 2 ngudi ta go theo
céc canh ctia luc gidc déu lam thanh mot chiéc thiing c6 hinh dang 14 mét hinh ling tru luc gidc
déu khong nip nhu hinh 3.

]

Hinh 1 Hinh 2 Hinh 3

Thé tich 16n nhit (theo don vi dm3) clia chiéc thing d6 137
24, B s6. 72, B 4.
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Cau 5. Diing 13 hoc sinh rdt dam mé choi rubik va c6 thé gidi nhiéu loai khéi rubik khéc nhau.
Trong mdt 1an t4p luyén gidi khéi rubik 3x3, Diing da tu thdng ké thdi gian gidi rubik trong 25
lan giai lién tiép va lap mau sb liéu ghép nhém nhu & bang dudi day.

Thdi gian giai rubik
(gidy)
S6 lan 4 6 8 4 3

8;10) | [10;12) | [12;14) | [14;16) | [16;18)

Néu két qua lam tron dén hang phan trim thi khodng tit phan vi ctia miu sb liéu ghép nhém 1a

10, 75. B 14,38 3,63. B, s

Cau 6. Trong khéng gian v6i hé toa d0 Ozyz (don vi trén mdi truc 14 kildmét), radar phat hién
mot méy bay chién ddu di chuyén véi van tdc va hudng khong ddi tit vi tri diém M (500; 200; 8) dén
diém N(a;b;c) trong 30 phiit. Néu méy bay tiép tuc git nguyén van toc va huéng bay thi sau 10
phiit tiép theo may bay s& & vi tri diém P(900; 360; 16). Tinh gi4 tri clia biéu thitc S = a —b—2c.

452. E) 468. 466. B 425.

Cau 7. Cho da gidc déu c6 36 dinh. C6 tat ca bao nhiéu tam gidc vudng hoic can cé ba dinh 13
dinh cta da gidc da cho?

1164. B 1200. 1224. ) 118s.

Cau 8. Ngudi ta ding cic que diém dé xép thanh céc hinh tam gidc déu, biét canh clia tam giac
déu & hinh thit n + 1 gdp d6i canh clia tam gidc déu & hinh thit n (véi n 13 s6 nguyén duong) nhu
hinh vé duéi day.

A

Hinh thit 1 Hinh tht 2 Hinh tht 3

Dé xép hinh thit 15 thi can ding a que diém. S6 udc nguyén duong cla a la
224. B 4s0. 240. B 44s.
Cau 9. Cho ham s6 y = 2 — mz® + (m + 6) z + 2025 , v6i m 14 tham sb. Goi S 13 tap hop tét ca

céc gia tri nguyén clia tham s6 m dé ham sb da cho khong c6 cuc tri. Téng cac phan tit cla tap
hgp S 1a

8. B o 10. D S

Céau 10. Trong khong gian v8i hé toa d6 Ozxyz, cho tam gidc ABC c6 A(1;2;—1), B(2;—1;3),
C(0;1;2). Dudng cao ké tit A clia tam gidc ABC c¢6 mét vects chi phuong la U = (a;b;2). Tinh
S =a+ 3b.

(2] % 8- 2. D) _%,
Cau 11. Trong khong gian v6i hé truc toa d6 Ozyz , cho hai diém A (0;-3;1) , B(2;—1;-7) .
Mat cau dudng kinh AB cé phuong trinh 13
(@ -1+ @ +2°+(z+3° =72 Be+)’+y-2"+(=-3" =72
(@=1)°+(@y+2)"+(z+3)° =18, BG@+)’+(@y-2"+(-3)"=18
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Cau 12. Cho ham s6 y = f (z) lién tuc trén R va cé d thi 1a dudng cong trong hinh vé dudi day.

Téng gia tri 16n nhit va gia tri nhd nhét ciia ham s6 y = \/ 5f (1+ 2sin’z) + 11 13

4. B . 16. B s

Cau 13. C6 hai hop chita céc phiéu béc thim, hop I ¢6 10 phiéu duge danh sb tit 1 dén 10, hop
IT c6 20 phiéu duge danh sb tit 11 dén 30. Ban Hoa chon ngiu nhién mét phiéu tit hdp I bd sang
hop 11, sau d6 tit hop II, ban Hoa chon ngau nhién 3 phiéu. Xét cic bién cb:

A: '"Binh phuong s6 ghi trén phiéu rit ra tit hop I chia hét cho 5'.

B: "Tong binh phuong cic s6 ghi trén phiéu rit ra tit hop II chia hét cho 5".

P(B)= . ONN _
32

P(B|A)= 13- O @

%- ® O

P(A|B)= . O @

© 0 00

Cau 14. Trong khéng gian v6i hé truc toa dd (Ozyz) , cho ba diém A (2; —2;2), B(—1;1;—1),C (=3;1;3)

TRANG 64


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

va mit cau (S): (z—5)+ (y+ 1)+ (2 — )2

T E— T

Pudng théng di qua hai diém A v& C c¢6 phuong trinh tham sb 13

r=2-—>5t
y=—2+3t (tcR) ® O
z2=2+t

Biét N (a;b; c) 13 diém thudc mit cau (S) sao cho thé tich tit dién NABC ‘ O
dat gi4 tri 16n nhéat. Khi d6 a.b.c = 405.

Mt phéng (ABC) khong di qua gbc toa do. O @

Cho diém M di dong trén mit phing (Ozy) , bidu thiac T =
’MA — 2MB + 3MC| dat gi4 tri nho nhit bing v/13. O ‘

© 00 0

Cau 15. Cho ham s6 bac ba y = f (z) = az® + bz® +cx +d (a # 0) c6 dd thi 1a dudng cong trong
hinh vé duéi day?

Goi d 1a dudng thing di qua céc diém cuc tri ctia dd thi ham sb y = f(z).

2 Pd 2, S 2
Khoéang cach tit diem O den duong thang d bang 5 O

Ham s6 y = f (z) c6 hai gia tri cuc tri trai dau.
£(5) = 52.

Dién tich hinh phang gi6i han bdi hai d6 thi ham s6 y = f(z) va y =
g(z) =z — 1 bang 8.

coo e B

© 000
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Cau 16. Cho hinh ling tru tam gidc déu ABC.A'B'C’ c¢6 canh ddy bang 6, gbc giita A'B va
(ACC'A') bang 30°. Goi M 1a trung diém ctia doan thing AC.

m

e Khoéang céch giita hai dudng théng A'B va B'C 1a 2v/2.
Q Thé tich khéi ling tru ABC.A'B'C’ 1a 18V/6. Q ‘

6 AA = 6V/2. ® O
Q (A'BM) L (ACC'A"). ® O

Cau 17. Dé tao ra mdt mit ban bang kinh dic biét ngudi ta ding moét tAm kinh hinh tam gidc
déu ABC c6 canh bing 14 (dm) va tai m&i géc trong tam gidc cat tAm kinh theo cic dudng
parabol nhu nhau. Xét tai dinh A , parabol c6 dinh M thudc dudng trung tuyén AH , tiép xtc
v6i hai canh AB, AC 14n luot tai N, P sao cho AM = v/3dm, AN = AP = 4dm.

B C

Dién tich m#t ban thu dude 13 mot s6 c6 dang avb (v6i a,b € N va b khéng ¢ u6c chinh phuong
khéc 1 ). Tinh téng a + b .

KET QUA:

Cau 18. Ban t chitc 18 hoi khinh khi cAdu Ninh Binh st dung dich vu chup &nh bang Flycam phuc
vu du khéch. Xét trong mdt hé toa d6 Ozyz (don vi trén mdi truc 13 kilomét), Flycam xuat phét
tit vi tri ctia Ban t8 chitc 13 diém 1(3;0;0) v bay dén vi tri dugc yéu cau chup &nh trong ban
kinh khong qué 3 km. Trong mdt tinh hudng, khinh khi cau thit nhit dang & vi tri M (5;4;4) v6i
van t6c bay 14 20 km/h, khinh khi cau thit hai dang & vi tri N(6;0;3) v6i van tdc bay 1a 10 km/h.
Hai ngudi ban trén hai khinh khi cAu mudn chon mét vi trf A(a;b;c) dé chup anh bang Flycam
sao cho tong thdi gian bay clia hai khinh khi ciu dén A 14 nhoé nhét (gia thiét duong bay ciia méi
khinh khf cu 13 dudng thing). Tinh S =a + b+ c.
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Cau 19. Gi4 sit sb lugng té bao clia mdt quan thé nAm men trong méi trudng nudi cy tai phong
thi nghiém dugc mo hinh hoé bang ham s6 P(t) = a,b € R), trong d6 thoi gian t duge

tinh bing gis. Pao ham P’(t) biéu thi téc d6 sinh trudng ciia quan thé ndm men (tinh bang té
bao/git) tai thdi diém t (gic). Tai thdi diém ban dau ¢t = 0, quan thé cé 20 t& bao va tbc d6 sinh
trudng 13 10 té bao/gid. Tim s lugng t& bao clia quan thé nAm men tai thoi diém téc d§ sinh

trudng dat gid tri 16n nhét.

Cau 20. Mot chuyén gia dinh dudng du dinh 14p mét thic don gdm hai loai thuc pham chinh 13
X va Y. Biét rang mdi kilégam thuc pham X chita 800 don vi protein va 200 don vi lipit; mbi
kildgam thuc pham Y chita 600 don vi protein va 400 don vi lipit. Vi chuyén gia nay yéu cau thuc
don phai cung cip it nhat 900 don vi protein va it nhat 400 don vi lipit, ddng thdi chi diing nhidu
nhit 1,6 kg thuc pham X va 1,1 kg thuc pham Y. Gié tién mdi kilégam thuc pham X 13 250 000
dong, mbi kildgam thuc phadm Y 1a 110000 ddng. Chi phi it nhit dé mua nguyén liéu lam thuc
don thod man cic yéu cau trén 13 bao nhiéu nghin déng?

Cau 21. Théng ké cin ning (tinh theo don vi kilogam) ctia 45 hoc sinh trong mot 16p ngudi ta
thu dugc mau s6 liéu ghép nhém nhu trong bang sau:

Can ning (kg) | [40;45) | [45;50) | [50;55) | [55;60) | [60;65) | [65;70)

S6 hoc sinh 8 16 6 10 3 2

Tinh d léch chudn ctia mAu s6 liéu ghép nhém da cho (két qud lam tron dén hdng phan truc).

KET QUA:

Cau 22. Ong An trdng ngiu nhién hai cay hoa héng nhung, 3 ciy hoa hong qué, 3 ciy hoa hong
bach thanh mdt hang doc canh hang rao trong khu vudn. Xac suat dé khong c6 hai ciy hoa hong
ndo cung loai tréng canh nhau 1& % (v6i a,b € N, b # 0 va a,b 14 hai s6 nguyén t6 cling nhau).
Tinh S =a+b.

KET QUA:
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n SO QUANG NINH

Cau 1. Cho ham sb f(x) c6 bang bién thién nhu sau:

f(z) - 0 + 0 —
f@)| T2 ]
\ . / \_

Ham sb da cho ddng bién trén khodng nao dudi day?
1,45. B} 1.46. 1,47. D JWES

Cau 2. Cho ham s6 y = \/10g3 (22 — 2z +m) — 1. Tim t4t ci cic gid tri ciia tham s6 m dé ham

s0 xac dinh v6i moi s6 thuc x.

m}l. Bm<4. m24. Em>1.

Cau 3. Théng ké diém s6 (thang diém 20) ctia 100 thi sinh tham du ky thi hoc sinh giéi cAp tinh
mén Toan, ta cé bang s lidu sau:

Diém [8;10) | [10;12) | [12;14) | [14;16) | [16;18) | [18;20)

S6 thi sinh 12 22 34 16 12 4

Tim t phan vi thit ba ctia mau s6 liéu trén

14,775. B 14,825. 14,875. ) 15,125.
Cau 4. Cho hai s6 thuc a va b théa mén ll)I_El (aw — Va2 +br+ 2) = 5. Gia tri cta b thudc

khodng nao?
(-1;2). B (—;-3). (2; 400). B (-3-1).

Cau 5. Khai trién va rit gon da thitc P(z) = (1+2)+ (1+2)° + (1 +2)° + -+ (1 +2)" ta
duge P(z) = ag + a17 + agx® + - - - + @10z . Tim hé s6 as.

330. B 362. 365. &) 366.

Cau 6. Lam phéat 1a sy tang mitc gid chung mét cach lién tuc ctia hang héa va dich vu theo thaoi
gian, ttc 13 sy mat gi4 tri clia mot loai tién t& ndo d6. Chang han, néu lam phét 13 5% mét nim
thi sitc mua clia sitc mua ctia 100 triéu déng sau ba nim chi con 1& 80 triéu doéng thi ti 1& lam
phét trung binh clia ba nim dé gan nhét véi gid tri nao?

7,1%. B 7.2%. 7,3%. B 7.4%.

Cau 7. Cho hinh chép S.ABCD c6 d4y ABCD la hinh vudng canh bing /7 . Tam gidc SAB
déu v& ndm trong mit phing vudng géc véi mit day. Goi I 1 didm thudc dudng thang BC' sao

cho BC = gB_f Tinh khoéng céch tt diém I dén mit phing (SCD)

B’ - RA3 CRa B
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24+ (2m+3)z+m+1

T+ 2 X
khoéng cach tit A(1;3) dén tiém can xién ciia dd thi ham sé bing v/2. Tinh tdng cic phan tit clia
S

2. B —2. B

Cau 9. Ham s f(x) c6 dao ham lién tuc trén R va d6 thi ctia dao ham f'(z) dugc cho bdi hinh
sau

Cau 8. Cho ham s6 y =

. Goi S 13 tap hop céc gia tri clia tham s m dé

-2

Cho 3 phét biéu:

Ham s6 f(x) c6 3 diém cuc tri.

Ham s6 f(x) dong bién trén khodng (—oo; —2).
Ham sb f(x) dat cuc dai tai x = 1.

Hbi c6 bao nhiéu phat biu ding?
2. Bo. 3. B

Cau 10. Cho ham s6 y = f(z) lién tuc trén R va c6 bang bién thién nhu sau:

x —00 —4 2 400

f(x) + 0 - 0 +

3 400
o / \ /
—00 —4

X4c dinh ciip gi tri 16n nhat, gid tri nhd nhit ham s6 y = | f(3 cos 2024z — 1)| trén R.
(A ERCES Biva2 [C RRCAI B +vao.
6z —4
. Sz +1 . .
la diem bat ky thudc (C). Tiép tuyen cta (C) tai M cat cdc dudng tiém cén tai hai diem A va

B. Tinh s6 do dién tich tam gidc IAB.

1 2
B - H B: B

Cau 11. Cho ham s6 y =

c6 dd thi (C) va I 13 giao diém ciia hai dudng tiém can. Goi M
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Cau 12. Hai chiéu flycam dugc diéu kién cliing bay lén 1 dia diém. Sau mét thdi gian bay chiéc
flycam tht nhdt cidch mét dat 5 m, cach diém xuédt phét 3 m vé phia nam va 2 m vé& phia d6ng.
Chiéc flycam thit hai cdch mit d4t 9 m cich diém xuit phat 5 m vé phia bic va 6 m vé phia tay.
Chon hé truc toa d6 Ozyz, véi O dit tai diém xuét phét cla hai flycam, mit phing (Ozxy) trung
v6i mit dat véi truc Oz hudng vé phia nam, truc Oy huéng vé phia d6ng va truc Oz hudéng thing
ditng 1én troi (tham khdo hinh vé) don vi do theo mét. Tinh khodng céch gitta hai filycam trén
(lam tron dén hang don vi).

B6mnm Bon & 10 m. B 12m.

Cau 13. Mbt cong ty bat dong san c¢6 50 cin ho cho thué. Qua khio sat thi trudng thiy rang néu
cho thué mot can ho véi gid 2 triéu dong/ thang thi tit ci cc cin hd déu duge thué va néu méi
thang ting 100 nghin dong / ciin thi c6 hai cin ho bi bé tréng. Tinh gi cho thué mdi cin ho trén
mot thang ( don vi triéu déng) dé doanh thu ciia cong ty cao nhét.

2,2. B 2,25. 2,5. B 2,75.
Cau 14. Cho hinh 14p phuong ABCDA'B'C’'D’ ¢6 canh bang 1 . Goi M, N lan lugt 13 trung diém

T T
ctia CD va BC . Cho vecto ¥ = 2A'N — AA' —3D'M . Tinh d5 dai vecto .
Vb 2v/5 3v5 Vb
V5 s A V5 o R
2 3 2 3

Céau 15. Trong khong gian Ozyz , cho tam gidc ABC c¢6 A(1;1;0), B(2;3;3), C(—1;9;—18).
Goi H (a;b;c) 1a truc tAm cla tam gidc ABC. Tinh a + b+ c.

—18. B —16. B 1.

2 +mz —4m

Cau 16. Chohamsdy = c¢6 dd thi (C) va dudng thing d c6 phuong trinh z—y—2 =
T —m

0. Tim tit c& céc gi4 tri ctia tham s6 m dé (C) cé hai diém cyc tri va khodng cach tit diém cic
dai dén dudng thing d gip ba lan khoang cach tit diém cuc tiéu dén dudng thing d.

Céau 17. Mot hinh vudng cé kich thuée m x m, (m > 2, m € N) dugc chia thanh céc 6 vuéng nho
¢6 canh bang mot don vi. Chon ngiu nhién moét hinh chit nhat duge tao thanh tit cic 6 vudng.
Tim gi4 tri nhé nhét ctia m dé xac sudt chon duge mdt hinh chit nhat ma khong phai hinh vudng
16n hon 0,84.

Cau 18. Trong coéng vién, c6 mot hd nudc hinh ban nguyét dudng kinh AB bang 100 m. Tai A
va B ngudi ta dung hai bittc tuong lan lugt cao 8 m va 10 m. Mot ngudi ding trén phan cung tron
ctia bd hd mubn @it may anh cao 1,6 m dé chup toan canh hai bitc tuong. Khi ngudi @6 di chuyén
trén phan cung tron ciia bd hd thi géc quan st 16n nhat bing bao nhidu d6? (Lam tron hang don
vi).

Cau 19. Cho lang tru ABC’.A'B/’C\’cé d4y 1a tam gidc vudbng tai A, AB = a, BC = 2a, tit gi4c
BCC'B' 14 hinh thoi v c6 gbéc B'BC nhon. Biét miit phing (BCC'B’) vudng gbc v6i mit phing

5v/3

déy, géc nhi dién [A, BB',C’] c¢6 s6 do bang « thod man tana = =
a) Thé tich khéi ling tru ABC.A'B'C’.
b) Tinh khodng céch giita hai dudng thing A'C’ va B'C .

Cau 20. Cho z,y 13 cic sb thuc duong thay d6i thda man
T+y+2

1 = -3 -3 — 6.

e R G )+y(y8 );rwy5

Tim gi4 tri 16n nhét ciia biéu thitc P = w
z+y+6
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n S SON LA

3
2
Cau 1. Biét/(cotg—tan£> dz = a+bV3 +cr (véia,b,c€ Q). Tinh S =a+b—c.
%

2

6. B . 8. D K}

Cau 2. Cho tam gidc ABC. Liy céc diém E, F lan lugt nam trén cic canh CA, AB tho3 méan
_° ) MF

4AE + 3EC = FA+ FB = 0. Diém M trén tia EF thod man Tim =g @bEN, (a,b) = 1).
Dé ba diém M, B, C thing hang thi gié tri clia a + b bing

10. B 6. 7. B o
Cau 3. Trong mit phing (Ozy) , cho tam gidc ABC c¢6 A(2;—1),B(4;5),C (—3;2). Phuong
trinh dudng cao cla tam gidac ABC ké tit C la

Bz+y-1=0. Bz+3y-3=0 @3z+y+11=0. [3z-y+11=0.
Cau 4. Chon ngu nhién 3 sb a, b, c trong tap hop S = {1;2;3;...;26}. Xac sudt dé 3 sb chon ra
théa man a® 4+ b% + 2 chia hét cho 5 bang

B’ 14 g L i

65 65 520° 520°

) ) . . 2\°
Cau 5. Hé sb clia s6 hang chtta z'° trong khai trién ciia biéu thiec (3x3 — —2> bang
x

—810. B —240. 810. &) 240.

Cau 6. C6 bao nhiéu s6 tu nhién c6 3 chit s6 d6i mot khac nhau abc théa mén chit s6 a 1é va $a

50. B 150. 200. &) 100.

1 + sin 2z + cos 2x
1 + sin 2z — cos 2x

us 1 ?
Cau 7. Cho goc x théa man 5 <z < mvasinz = 3 Biéu thitc c6 gia tri

bang

1 1
N 2V2. . c N —
BN2v2 75 ©-2v2 75

Cau 8. Tip nghiém ctia bat phuong trinh vV —22 + 6z — 5 > 8 —2x c6 dang (a; b] . Gia tri a® —2b

1. B- 0. DM

T
r+1 z-—-2

Cau 9. BiAt phuong trinh log: ( +5> > —2 c6 sd nghiém nguyén trong doan

[—2025; 2025] bang bao nhiéu?

2029. B 2026. 2028. [ 2025.

Cau 10. Cho hinh vuéng A;B;C;D; c6 canh bang 8 va cé dién tich S;. Ta liy trung diém céc
canh hinh vudéng A;B;C;D; dé tao thanh hinh vuéng méi AyB,CoDs cb dién tich S,. Tt hinh
vuéng AQBQCQDQ lal lam nhu trén ta dlIQC déy céc hinh vu6ng A3B3C3D3, ce 7AIOOBIOOCIOOD100
co dlén tich lén llIOt 1a 83, ceey SlOO- T(;ng T= Sl + SQ —+ e+ SlOO béng

1 1 1 1
6 7 7 6
Br- B2 By, B2-
Vz+i-1
VET 272 khiz>0

z Gi4 tri ctia m dé ham s6 lién tuc trén
272 +3m+1 khiz <O0.

Cau 11. Cho ham sb f(z) =

R 1a
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m=1. Bm=2. m=0. Em=—é.

Cau 12. Cho lim ”” =9

=209z +1(vVz+4-2) b (
Téng a + b bang:

13. B 2. 43, B ss.

Cau 13. Cho hinh chép S.ABCD c6 dy 1a hinh thang, AB || CD, AB = 2CD. Piém M thudc

M .
canh AD (M khong trung A va D) sao cho D =% Mat phang (o) qua M va song song v8i SA

va CD, c&t SD, SC,CB lan lugt tai N, P,Q. Biét dién tich t gidc M NPQ bing mot nita dién
tich tam gidc SAB, gié tri clia = bang

1 1
B B 2. D =8
2 3
Cau 14. Cho hinh ling tru déu ABC.A'B'C" . Biét khodng céch tit diém C dén msit phing (ABC")
bang a , sb do géc [C', AB,C] bang « , v6i cosa = % . Chiéu cao h clia ling tru bang
av/3 av/3 a/6 a\/6
R 8- TR 8-
Cau 15. Cho hinh chép S.ABCD c6 day la hinh thang vuéng tai A va D v8i, AB = AD =
2DC = 2a . Goi I 1a trung diém AD . Cac mit phing (SIC) va (SIB) ciing vudng géc véi
(ABCD) , Biét gbc giita SC va (ABCD) bang 60° . Thé tich khéi chép S.ABCD bing

V6. ' e 3 B2

Cau 16. Ban Binh théng ké chiéu cao (don vi: cm) clia céc ban hoc sinh nam 16p 12A 3 bang sau:

a

b

a € Z,b € N*, — 1a phan sb t6i gidn).

Chiéu cao

(om) [150;155) | [155;160) | [160;165) | [165;170) | [170;175) | [175; 180)

S6 hoc
sinh nam 0 9 8 2 1 5
16p 124

Goi R 1a khodng bién thién ctia miu s6 liéu ghép nhém vé chiéu cao clia cdc ban hoc sinh nam
16p 12A. Khodng bién thién ctia mau s6 liéu 13

B R = s0. B R=3s & r=2. B R =20.

Cau 17. Cho mAu sb liéu ghép nhém, trong cic khing dinh sau c6 bao nhiéu khing dinh ding ?
(1) Néu cic gi tri cia mAu sb liéu cang tap trung quanh gi4 tri trung binh thi d6 léch chuén cang
16n.
(2) Khoang bién thién luén 16n hon hodc bang khoéng tit phan vi clia miu sb liéu.
(3) Tt phan vi thit ba khong nhé hon tit phan vi thtt nhét
(4) Khoang tit phan vi bing hiéu gitta t{ phan vi thit ba va thit nhét.
(5) Trung vi luén bang gi4 tri trung binh clia sb ligu

5. B2 4. B
Cau 18. Rit ngiu nhién 2 thé trong 50 tAm thé dugc danh s6 tit 1 dén 50 . Xéc sudt dé tich cac
s6 trén hai tAm thé 1a mot s6 chia hét cho 10 bang

67 10 . 13 57

N ——. —. —. —.
245 49 49 245
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Cau 19. Lép 12A cé 25 hoc sinh nam va 20 hoc sinh nit. Tong két hoc ky I 16p 12A cé 40% sb
hoc sinh nam dat hoc Iitc t&t v 60% hoc sinh nit dat hoc luc Iyc t6t. Chon ngdu nhién mét hoc
sinh trong 18p, xéc sudt dé chon dugc hoc sinh dat hoc luc Tt bing
1 23 g 22 1
) 45 45 25
Cau 20. Cho ham sb f(z) c6 dao ham f'(z) = (z — 2)3(z + 1)*(2® — 4)(2® + 1), Vz € R. S6 diém
cuc tiéu clia ham sb da cho bang

BN B (C ¥ D P}

2
? < N < - —5r+4
Cau 21. Tong so6 dudng tiém cin ngang va tiém cdn ding clia do thi ham s6 y = +

(x+1)vVz2 - 16

bang

4. B 1. D P2
Cau 22. Chi phi nhién liéu ctia moét chiéc tau chay trén séng dugc chia lam hai phan. Chi phi
nhién liéu phan thtt nhat khong ddi va bang 540 nghin dong trén 1 gid. Phan thit hai ti 16 thuan
véi 1ap phuong ciia van tdc, khi van t6c bang 10 km/h thi chi phi nhién liéu phan thit hai bang
80 nghin ddng trén 1 gi. Van téc ciia tau dé chi phi duong séng trén 1 km nhd nhit bang

20 km/h. E) 18 km/h. 15 km/h. I3 30 km/h.
Cau 23. Ho nguyén ham / 2sin? z dz 13

2 sin’z

1 1 2
x_ﬁsin2x+0- B$+§Sm2x+c' g.Sin%—i_C' 3 cosz
2a

Cau 24. Cho a 13 s thyc khéc 0 théa mén / z+2

X

dx = 0, khi d6 a thudc tap nao trong cac tap

a
sau day?

(=1;1). B (-2 -1). (2;3). B (1;2).

Cau 25. Nhan dip di da ngoai, 16p 12A du kién dung mdt cai trai c6 dang hinh parabol nhu hinh
Ve.

Nén ctia léu trai 14 mot hinh chit nhét c6 kich thuéc bé ngang 4 m, chiéu dai 6 m, dinh trai cich
nén 4 m. Thé tich phan khong gian bén trong 1éu trai bang?

Bs2ms. B)64ms. [§30ms3. 3 60 m 3.

Cau 26. Trong khong gian Ozyz , mit phing (P) c6 phuong trinh % + il +§ =1 cét cac truc

Oz, Oy, Oz lan lugt tai cic diém A, B,C . Khi d6 thé tich khéi chép OABC bing
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Bs. B (C P2 D J®

x y+3 2-8

Cau 27. Trong khéng gian Ozyz , cho hai dudng thdng chéo nhau d; : 5= 1 - va
-2 -2 "
dy : a T = y_ 5 = ? _:'),_ 7 . Phuong trinh m#t phang (P) chita d; va song song véi ds 1a
P :z+8y+52+16=0. B/ :z+8+52-16=0.
&P :22+y-6=0. BP:z+4y+3:-12=0.

Cau 28. Trong khéng gian Ozyz , cho diém A (2;—3;5) . Toa do diém A’ dbi xitng véi A qua truc
Oy la

(2;3;5). B 2 -3-5). (=2; —3;5). B (—2;-3;-5).

Cau 29. Trong khong gian Ozyz , cho A(—4;1;5) , B(6;—-1;1) va (P):z+y—2—1=0. Xét
cdc mit cdu (S) di qua hai diém A, B va c6 tAm thudc (P) B4n kinh nhd nhét ciia (S) bang

5 B VE. B/
Cau 30. Trong khong gian Ozyz, cho ba diém A(1;1;1), B(—1;2;0), C\(3; —1; 2) va dién\l M thudc
mot trong ba truc toa d6 Oz, Oy, Oz. Gi4 tri nhé nhét ciia P =

11. B V521 5v/26. B v929.

Cau 31. Cho ham sb y = z* + 32? c6 dd thi (

T — )

Dién tich hinh phéng giéi han bdi d6 thi (C) , truc hoanh va hai dudng O ‘
thang = —2 | truc tung la 5.

bing

Dién tich hinh phing gi6i han bdi dd thi ctia hai ham sb y = z® + 322,
y = & + 3 va hai dudng thing z = —3 x = 0 dugc xac dinh bdi cong
-1

® O

thitc S = / :1: + 322 —z—3 dx—l—/ —3 — 322 —I—:v+3) dz.

Thé tich V ctia khéi tron xoay tao thanh khi quay hinh ph&ng gi6i han
béi dd thi ham sb y = z + 322 , truc hoanh xung quanh truc Oz 13 O ‘

V=2
35
C6 hai gia tri m € (—1;1) sao cho hinh phéng giéi han bdi dd thi cla
hai ham sé y = 23+ 32? , y = m?z + 5 va 2 dudng thdng 2 = 0,z = 1 ¢6 O ‘
dién tich bang 4.

@ 0 0 0

Cau 32. Biéu db bén dusi théng ké theo nhém chidu cao (don vi: cm) ciia cic vin dong vién ciia
hai d6i béng 16 Sao La va Kim Nguu:

Ch(l((j;ln;lao [170;175) | [175;180) | [180;185) | [185;190) | [190;195)
Di Sao La 2 4 5 5 4
Dbi Kim

Nguu 2 3 ! 1 '
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Theo s6 trung binh chiéu cao ctia hai d6i béng xap xi nhau.

Theo trung vi, chidu cao ctia d6i Kim Nguu cao hon so véi ddi Sao La.

o0
O O

Chon ngdu nhién 1 thanh vién bt ki clia d6i Sao La dé phéng van, xéc

o
O

A s . 1
suat dé thanh vién d6 khong thap hon 190cm la 5

Chon ngau nhién méi doi 1 thanh vién 1én san khiu giao lutu. X4c suit

© 000

O
o

R . X N A s X N
dé hai cau thd cung trong mét nhém chiéu cao la 1

Cau 33. Cho ham sb bic ba y = f(z) c6 d6 thi nhu hinh v& sau:

f@2) =09. ® O

In(z + 1)

6 ba dudng tiém can ding. O @

. . 3
Gi4 tri 16n nhat cta ham s6 y = g(z) = f(sinz + cos z) trong [—E —q

4’ 4
bang g (%)

® 0 00

Ham sb y = }f (z2 —4x + 4) — 2025| ¢6 ba diém cuc tiéu. ‘ O

Cau 34. Cho hinh chép S.ABCD c6 d4y ABCD 14 hinh vuéng tdm O. Biét ring SA L (ABCD)
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AC 1 SB.

Biét SA=3a,A B =4a va I 1 trung diém ctia SD . Khi d6 cosin ciia

. 5 4
gbc gitta hai mat phang (AIC) va (SBC) bang 7 O ‘

Biét khoang cach tit C' dén mit phing (SBD) bing 3. Khi d6 thé tich O ‘
khéi chép S.ABCD 1én nhit bang 27v/3.

Biét SA=1, SB=2. Goi G la trong tdm tam gidc ABD . Mt phing

(o) di qua trung diém J ciia SG cét cic canh SA, SB, SD lan lugt tai ‘ O
. s .z . 2 P 2 -2 y ]- ]- ]-

M, N, P . Khi 36 gia tri nhé nhat cta biéu thitc T' = S + SN2 + Sp?

® 0 -0-0

bang 4.

Cau 35. Trong mit phing Oxy, cho hinh chit nhat ABCD c6 diém A(—4;8) va diém C thudc
duong thing d : 2z +y +5 = 0. Goi M 1a diém dbi xtng ctia B qua C, N 13 hinh chiéu vudng
gbc clia B trén dudng thang M D. Tim toa d6 cic diém B va C, biét ring N(5; —4).
Cau 36. C6 bao nhiéu gid tri nguyén clia tham s6 m € [—2025;2025] dé bit phuong trinh
logg oo (logy(3” + 1)) > logg g, m nhén moi gid tri x thudc khodng (—o0;0) 1a nghiém?

Uy = 9
Cau 37. Cho day s6 (uy), biét Qny1  _untnPtn-— 2 e Tim v
n?+4n+3 n?+n

Cau 38. Cho hinh chép S.ABCD c6 ddy 1a hinh thoi, goc ABC = 60°, SA = SC = SD = /3.
Goi E, F lan lugt 13 trung diém céc canh SC,CD. Mit phing (AEF) vudng gbc v6i mit bén
(SCD). Tinh thé tich khéi chép S.ABCD va khoang céch giita hai dudng thing BC va AE.

Cau 39. Tim céc gi4 tri nguyén ctia m dé ham sb y = 2z +mv22 + 42 + 6 ¢6 diém cyc tiéu nhod

Unp

hon hodc bang —5

TRANG 76


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

KN SO THAI BINH

Cau 1. M&i ngay bac An déu di bd dé rén luyén stc khée. Quang dudng di bé mdi ngdy ciia bac
An trong 20 ngdy dudc thdng ké & bang sau:

Quéng dwong (km) | [2,7;3,0) | [3,0;3,3) | [3,3;3,6) | [3,6;3,9) | [3,9;4,2)
S ngay 3 6 5 4 2

Khoéng tit phan vi ctia mau s6 liéu ghép nhém trén 13

0,975. Bo,o. 0, 5. Bo,575.

Cau 2. Théng ké diém kiém tra hoc ki I mén Toan cla céc hoc sinh 16p 12A va 12B & bang sau:

Diém | [56) | [6;7) | [7;8) | [8;9) | [9; 10)
12A | 1 0 11 | 22 6
12B | 0 6 8 4 | 12

Khéng dinh nao sau day 1a ding?
Diém trung binh cia 16p 12A 13 8,4 (1am tron dén hang phan chuc).
) Diém trung binh ctia 16p 12A nhé hon 16p 12B.
So sanh theo dd léch chuan thi hoc sinh 16p 12A hoc ddng déu hon hoc sinh 16p 12.

[B) Phuong sai ciia m3u s6 ligu 16p 12B 13 1,05 (lam tron dén hang phan trim).

Cau 3. Cho ham s6 f(z) = ‘Zﬁ J_FS (a,b, ¢ € R) c6 bang bién thién nhu sau:
r |[—oo 3 +00
y + +
+o00 2
y / /
2 —00

Gi4 tri nhé nhét cta P = ab+ a + ¢ bing

-1 3 —25 -1
Ny —. —. oy ——. —.
4 B 8 8 8

— ” S
Cau 4. Trong hé truc toa d6 Ozyz, cho OA = —37 va hai diem B, C' theo thit ty nam trén cac
truc Oy, Oz sao cho OB = 2, OC = 5. Gi4 tri biéu thitc ‘ [(74), O?} . O?} bang

60. B s 30. [ 20.

Cau 5. Cho ham s6 y = f(x) c6 dao ham trén R va [f(3z + 1)]%°% + [f(1 — 42)]%% = 2026z,
Vz € R. Pao ham f/(1) bang

1013 1 1013
A [ _— C [ —2026.
1014 a-; 7086 ) 202

Cau 6. Cho d6 thi ham sy = ax — b — g (abc # 0) ¢6 dang nhu hinh vé sau
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Y
A
Tz
Ménh dé nao dudi day diang ?
a>0 a>0 a<0 a>0
b>0. B v<o. b>0. B o>o0.
c>0 c>0 c>0 c<0

Cau 7. Cho da thitc y = f(x) va ham sb g(z) = f(z) + 2z + 1. Him s6 y = f'(z) c6 do thi nhu
hinh veé.

Ménh d& nao sau day ding?

g(=1) > g(1). B s5) > 9(6). 9(=2) < g(=3). [ 93 > g4).

Cau 8. Cho ham sb bac bén y = f (x) c6 do thi ham s6 y = f’ (z) nhu hinh v&
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1 2
bat g(z) = f(z+m)— E(x +m—1)2+2024 v6i m 13 tham s6 thitc. Goi S 13 tap céc gia tri nguyén

am ctia m d& ham s6 y = g(x) ddng bién trén khoéng (5;6). Tdng cc phan tit ciia S bang

—11. B - -3. B 2
Cau 9. Cho ham sb F(z) = (az® + bx + c)e” va f(x) = (2024x* + 2025z)e”. Biét F'(z) = f(z),
Vz € R, gi4 tri a 4+ 2b + 3¢ bing

1. B 1047. 2024. 5 4040.

2 1
Céu 10. Cho ham s6 f(z) = (x+ 1) In(z + 1) — §m2 — z ¢6 dao ham trén khodng (—1;+00) va

ham s6 g(z) = f'(z) +=. Gié tri ton (tan1>—|— (tan2—7r)+ <tan3—7r>+---+ (tanlg—ﬁ)
9= ' o g (Mt gy ) T\ Mlgg ) TI Mg g 80

mIn+/n (trong d6 m,n 14 céc s6 nguyén t6). Gia tri m? + n? bing
365. B 326. 328. ) 363.
é
Cau 11. Trong khong gian v6i hé toa do Ozyz, (11)0 hai véc-to @ = g; —2;1)va b = (2;1;-1).
Gi4 tri thyc ctia m dé hai vée-to ¥ = —md@ +3b vA ¥ =3d +m b vudng géc véi nhau 13,

m=1 . B[m=—1. lm=1 m[mz—l'

m=—9 m= -9 m=9 m=29

Cau 12. Cho ham s6 y = f (x) c6 bang bién thién nhu sau:

r |—o0 -2 0 2 +0o0

Y + 0 — 0 + 0 —

| N

(A RS B+ (C B2
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Cau 13. Cho tit ditn ABCD. Goi M, N lan lugt 13 trung diém céc canh AB, CD va P, @ 1a céc
diém thod man 3@ = E, 336 = B? . Khéng dinh ndo sau day ding?

MN = §M15 + gMQ\. B P - %Mﬁ + %Mé.
MN = ZMﬁ n gMcﬁ. BN - gMﬁ + gMé.

Cau 14. Cho ham s6 y = f(x) lién tuc trén R, biét phuong trinh f(z) — 2m + 1 = 0 c¢6 nghiém
khi m € [—3;5]. Gi4 tri 16n nhét ctia ham s6 y = f(z) + 2f(z) — 3 trén R bang

96. B so. 32 B 64

Cau 15. Cho ham sé y = f (x) c6 bdng bién thién nhut sau

T |—o00 —2 1 +00
Y — - +
4 400 5
Y
1 2 —2

Ménh dé nao sau diy ding?
Ham s6 nghich bién trén khodng (—oo;1).
B Téng s6 dudng tiém cén ding va tiém cAn ngang clia d6 thi ham sé bang 3.
Phuong trinh f () — 2 = 0 ¢6 ba nghiém phén biét.
BB Ham s6 y = 2024 — £ (z) ¢6 mot diém cyc tri.

Cau 16. Cho hai sb thyc z, y théa man z > 1, y > 1 va log;,

1Y _ 4oy —3(z+y) — 1. Gid tri
4dzy
< ? 1 1
nhé nhét cla bidu thitc P = 22 + > + 3 (E + 5 thudc tap nao dudi day?
[9; +00). Bi;9. (0;5). Bi;n.
Cau 17. Trong khong gian véi hé truc toa do Ozyz, cho tam gidc ABC biét xﬁ = (5;—-1;8),
B? = (1;—7;4). D6 dai dudng trung tuyén ké tit dinh B ciia tam gidc ABC bang

A IV B c Vi o Le

Cau 18. Dé theo ddi hanh trinh cia mot chiéc may bay, ngudi ta 1a4p hé truc toa d6 Ozyz cb gbe
toa d0 O trang vdi vi tri cla trung tAm kiém sodt khong luu, m$t phing (Ozxy) trung v6i mat
d4t (dugc coi 1a mit phang), truc Oz huéng vé phia tdy, truc Oy huéng vé phia nam va truc
Oz huéng thdng dimg 1én trdi. Sau khi ct canh va dat d6 cao nhét dinh, chiéc méy bay duy tri
huéng bay vé phia nam véi téc dd 888 km/h trong 30 phiit. X4c dinh toa dd clia véc-to biéu dién
st dich chuyén ctia méy bay trong nita gid d6 dbi véi hé toa d6 da chon, biét ring don vi do trong
khong gian Ozyz dugce lay theo kilomét.
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(0;0;444). B (444;0;0). (444; 444;0). B (0;444;0).
Cau 19. Cho ham sb f(z) = az® +bz® + cx +d c6 diém cuc dai, cuc tiéu 1an lugt 1a —1 va 3. Biét
ring y = —8z+1 13 dudng thing di qua hai diém cuec tri ctia dd thi ham sb d6. Tong a®+b*+c+d
bang

8. B 5. Bs.
Cau 20. Cho ham s6 y = f(z) c6 dao ham f'(z) = (z + 1)*(z — 2)*(z + 3)****. S6 diém cuc tiéu
ctia ham s6 g(z) = f(z?) 1a

Bo. B2 (C R D J®

Cau 21. Trong khéng gian Ozyz, cho cac diém A(3;0;0), B(—1;1;3), C(3;2;0), D(0;4;0).

lﬁ ( ) véi I, G lan lugt 13 tAm dudng tron nodi tiép va trong .

tam tam glac OAD.

Goi M(a;b;c) 13 diém thuéc doan BC sao cho Saapy = 2Saacu, khi

dé b = —,
o0a+0+c 3

E(&@Jr@)

e 00 0P

@ 0 060

Diém N(m;n; p) thudc mit phang (Ozy) sao cho (N ) (m) +NB?+
17

NC? dat gia tri nhé nhat. Khi @6, m+n+p = 3

Cau 22. Cho ham sb y = f (x) c6 bang bién thién nhu hinh sau:
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© 000

T |—00 0 1 2 3 +00
Y + 0 - 0 + - -
10 515 400
—00 0 2 3
o
D6 thi ham s6 h (z) = 2025 6 tht ca 5 dudng tiém cin (tiém cin
| fl@) -2 S 0 @
ding va tiém cin ngang).
Ham s nghich bién trén khodng (2; +00). O ‘
Ham s6 g (z) = |f (|z — 2024|) — 4| ¢6 11 diém cue tri. O @
Phuong trinh |f (z) — 3| = 2 ¢6 6 nghiém phan biét. ® O

Cau 23. Két qua khdo sat d6 tudi két hon ciia phu nit va nam giéi vita lap gia dinh duge cho &
bang sau:

© 0 00

Tudi két hon | [19;22) | [22;25) | [25;28) | [28;31) | [31;34)
Nam gisi 10 27 31 25 7
Phu nit 47 40 11 2 0

Tudi trung binh két hon ctia phu nit 13 22 tudi.

Néu so sanh theo khodng ti phan vi thi phu nit c6 do tudi két hon dong ‘ O
déu hon so véi nam giéi.

< 2 - o1y 61
Khoang tit phan vi cia mau so liéu ghép nhém {tng v6i nam gidi la — O ‘
. 3
tuoi.
Khoang bién thién cia mau s6 liéu ghép nhém tmg véi nam gisi 14 15 ‘ O
tudi.

Cau 24. Cho hinh ling tru ABC.A'B'C’ c6 d4y 13 tam gidc déu canh a, tam gidc A'BC déu va
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nim trong mt phing vudng géc voi mit phing (ABC), M 1a trung diém canh CC'.

ST 0 €3
—_— 2
ABCE = “Z. O @
V33

e o . T s B
Cosin goc gitta hai vécto AA" va BM bang ST
M3t bén BCC'B’ 13 hinh chit nhat.

Goi K 13 diém thudc mit phing (AB'C’). Gia tri nhé nhit cia

KA+ KB + 2K bing 12

© 000
©o o0
O 0O

2 +3z+3
T+ 2

Phuong trinh z° + 3z + 3 = m |z + 2| ¢6 4 nghiém phan biét khi v& chi
khi m > 1.

Cau 25. Cho ham sb y = c6 dd thi 14 dudng cong (C).

Tiép tuyén ctia do thi (C) tao v6i hai dudng tiém can cia (C) mét tam

gidc c6 chu vi nhd nhit bing 4v/2 + 21/2v/2 — 1.

Biét ham s6 c¢6 2 diém cuc tri khi d6 téng gia tri cuc dai va gia tri cuc
tiéu ctia ham s6 bang —2.

Tiép tuyén ctia dd thi (C) vudng gbéc voi dudng thing z — 3y — 6 = 0 di
qua diém B (2; -5).

c e o o0f
o O o 0o

© 0 00

Cau 26. Cho ling tru dting ABC.A'B'C’ c¢6 céc canh bang nhau. Goi M, N lan luot 13 trung
diém ctia cdc canh A'B’, CC'. Biét do dai doan MN = a.

9 . ay/102
Khodng céch giita hai dudng thing CM vA AN bing ° 680 : ® O

a’v/3
12

Thé tich khéi ling tru Vagcapcr =

© 0-0-0

O @
s o
® O

2
[\

sin [A/, AC", B] =
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Cau 27. Trong khong gian cho ba tia Oz, Oy, Oz c6 s do zOy, yOz, 20z lan lugt bing 60°,
90°, 120°. Mit phéng (P) cit cac truc Oz, Oy, Oz lan lugt tai A, B, C khic diém O sao cho

05 1 + O2B + 030 = 1. Khodng cich tit O dén mst phing (ABC) 16n nhéit bing bao nhiéu? (két

qud 1am tron dén hang phan trim).

KET QUA:

Cau 28. Hanh lang trong mdt toa nha dang hinh chit L c6 chiéu cao 2,3 m, mét phia réng 1,2 m,
mét phia rong 1,5 m (nhu hinh v&). Ngudi thg cAn mang mét éng thép thing tit bén niy qua bén
kia hanh lang. Héi d6 dai ctia 6ng thép 16n nhit bang bao nhiéu? (coi thiét dién ngang ciia dng
thép 13 khong dang ké, két qua 1am tron dén hang phan tram).

KET QUA:

Cau 29. M5 hinh cia mét ngdi nha dude cdt ra va trai trén mit phdng thanh mot lusi da gide
nhu hinh vé dudi day:

“\/
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(5)

mai nha
(6)
mai nha
(1) (2)
5cm
(3) (4)
mat mat
3cm
trude sau
mat bén mat bén

(™

N
san

16 cm

Tinh thé tich cia m6 hinh (don vi cm?).

KET QUA:

Cau 30. Trong khong gian v6i hé toa d6 Ozyz, cho hai diém A, B 1an lugt thudc céc tia Oz, Oy
sao cho OA - OB = 4. Diém S thudc mit phing (Ozxz) sao cho sb do ciia géc nhi dién [S; OB; A]
va [S; AB; O] déu bang 60°. Goi S(a;0;c) véi a > 0, ¢ > 0. Khi thé tich khéi chép S.OAB dat gia
tri 16n nhit, tinh gi4 tri biéu thitc P = a* + ¢* (k& qua 1am tron dén hang phan tram).

KET QUA:

Cau 31. Cho ba sb thyc duong z,y, 2z+1 théa man (z—2z—1)*+(2y—22z—1)% = 122°+122+27.
3(y — 22) + 43 (x — 42) — 23 — 8y3 — (22 + 1)3
ryY
~, 2 7 m 7 m N A A X X .2 z
hitu ty c6 dang —, trong d6 — 1a mot phén so toi gidn. Tinh m + n.
n n

Giéa tri 16n nhat cta biéu thitc P = Y 1a mot so

KET QUA:

/ 92 _9 . 2 — 202
Céu 32. Cho ham s6 f(z) = % va ham s6 g(z) = %

tuyén ctia d6 thi ham sb y = g(z) tai diém c6 hoanh dd = = 1.

. Tim hé so gbc cia tiep

KET QUA:
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m S THANH HOA

Cau 1. Biét lim (\/4x2 —3z+1—(azx+ b)) =0, v8i a,b € R. Tinh a + 8b.

T——+00

BN- B2 —4. B>

N T ST U P sinz +2cosz+1 .4 \
Cau 2. Goi gia tri nhoé nhat va gia tri 16n nhat cia ham so0 y = 5 lan lugt 1a

s sinx 4 cosx +
m, M. Khi d6 2M + m bang
2. B ~1. o
Cau 3. Khdo st thu nhap theo thing ciia ngudi lao déng & mdt cong ty thu duge mau sé lidu
ghép nhém sau:

Thu nhap (triéu dong) | [5;8) | [8;11) | [11;14) | [14;17) | [17;20)
S6 ngudi 30 | 55 45 30 20

Tinh mitc thu nhap trung binh ctia ngudi lao ddng & cong ty trén.
11. B 12,5 10,5. B 11,75
— —
Cau 4. Trong khong gian, cho hai vecto @ va b tao v6i nhau géc 120° va || = 3, ’ b ‘ = 5.
_)
Tinh d6 dai vecto @ — b .

V19. B 49. B 1.

2
. R . 9 .
Cau 5. Khoéang cach giita hai diém cuc tri ctia d6 thi ham so y = % bang
x
6v/5. B +/5. 2v/2. D kY83

Cau 6. Trong khong gian v6i hé toa d0 Ozxyz, cho hinh hop ABCD.A'B'C'D’ c¢6 céc dinh
A'(-1;2;3), C'(1;4;5), B(—3;3;—2), D (5;3;2). Tim toa d6 D'.

D' (0;2;-1).. B) D' (4;3;6).. D' (2;4;1). . B D' (—4;3;2).
Cau 7. Cho ham s6 y = f (z) lién tuc trén. Hinh bén 13 dd thi cia ham s6 y = f' (x). Héi ham
s6 y = f (z) nghich bién trén khodng nao dudi day?

(—00;2). B 13). (0;1) va (2;+00). [ (0; +00).
Cau 8. Mot cip sb cong (u,) cb tong ciia n sd hang dau S, dugc tinh theo cong thitc S, =
3n? 4+ 5n,n € N*. Tim sb hang dau u; va cong sai d clia cip sd cong. dé.

Bu=-238d=6 [PFu=6d=s. Bu=8d=-6 [Pu=8d=6.
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Cau 9. Trong khong gian Ozxyz, cho A(1;—-2;3), B(0;2;—1), C (—2;0;1). Xéac dinh toa d6 cla
vects U = 21@ — AC.
7 =(1;6,-6). [P =(414-14). 7= (72-2). P =(;6-2).

Cau 10. Gieo ddng thdi hai con xtc x&c I va I can d6i, ddng chit mot 1an. Ta goi bién cb A: "Co
it nhat mot con xic x4c xudt hién mit 6 chAm'. Khi d6 x4c suét P (A) ciia bién cb A 13

15 ! 1 25
. P4 ~ 36 B P4 T 36 . P4 ~ 36 m P4

Cau 11. Nghiém cta phuong trinh 2 cos <x + ) V2=01

(¢ = kor (o = kn
A ke). keZ).
(A x:_zﬂm( ) (B xz—z—i—lmr( )
L 2 L 2
(¢ = kor (¢ = kr
C keZ). keZ).
. xz—z+k27r( ) E wz—z+k27r( )
L 2 L 2
n y £ 1.2 1 a(m+nb) . .
Cau 12. Bat a = log,3,b = log;3. Neu biéu dien loggdb = W (v6i m,n,p € 7 ) thi

13m + 12n + 2024p bang

3012. B 2061. 2028. ) 1024.

Cau 13. Ban Chi rat thich nhdy hién dai. Thoi gian tdp nhdy mdi ngdy trong thdi gian gan day
ctia ban Chi dugc théng ké lai & bang sau:

Thai gian (phat) | [20;25) | [25;30) | [30;35) | [35;40) | [40;45)
S6 ngay 6 7 5 6 4

Khoéng tit phan vi ctia mau s6 liéu ghép nhém trén 13

165 155
Ny ——. 27.5. o —. 12,2.

— .
Céu 14. Cho ling tru tam gidc ABC.A'B'C’. Dit AA = @, AB= b, AC = . Goi I 1a diém
thudc doan CC’ thoadn méan IC = 3IC’, G 1A trong tam ti dién BA'B'C’. Khing dinh nao sau
day 1 dtng?
1 1 1
ﬁ:_§7+4§1?+1?' Bﬁ:1(7+?+2?>'

@e-,7-> Bc-7+,7

Cau 15. Ngudi ta dung trén mit dit bing phing mot chiée 1éu tir mot tAm bat hinh chit nhat

¢6 chidu dai 6 m v& chidu réng 5 m bang cich gip d6i tAm bat lai theo doan nbi trung diém hai

canh chiéu dai clia tAm bat sao cho hai mép canh chiéu rong ciia tAm bat sat dat va cach nhau

(m), hai dau hdi clia 18u dugc thiét k& cita ra, vao va cb thé khép kin (tham khéo hinh v&). Thé
A . s @ L a .

tich khéng gian phia trong léu 16n nhat bang 7 (m3) véi a, b € N* va phan so 3 toi gidn. Tinh

gia tri a + b.
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28. B+ 27. B ss.

Cau 16. Trong khong gian Ozyz, cho cic diém A (5;—3;2), B (2;1;—2). Goi M, N 1a hai diém
phan biét thay ddi thod man BM = BN = 2 va A, M, N thing hang. Gi4 tri nho nhat cta bidu
thitc S = 2.AM + 5.AN c6 dang 7+/m — n v6i m;n 13 sb tu nhién. Tinh gi4 tri 5m +n .

169. B 161 215. B} 211

Cau 17. Cho tit dién OABC ¢6 AOB = BOC = 60°% AOC = 90°; OA = OB =0C = 1. M 1&
diém thudc canh OA sao cho AM = 2.MO; N 1 trung diém ctia BC. Tinh d6 dai véc to m .
B, o | B
) 3 4 6

Cau 18. Cho a,b 13 cac sb thuc théa man 1 < a < b < a*. Tim gia tri nhd nhat cia biéu thic

a?\1? b
P= o ()] ~s108.4 ()
4. B - —26. Bs.
Cau 19. Cho tt dién ABCD. Trén mdi canh cia ti dién ta danh diu 4 diém chia déu canh dé

thanh céc phan bang nhau. Héi c6 thé 1ap dudc bao nhiéu tam gidc ma ba dinh liy tit 24 diém
danh d4u sao cho mat phang chita tam gidc d6 song song v&i ding mot canh ciia tit dién da cho

283. B 336. 432. ) 216.

. 2 N 2 2024
Céau 20. Cho ham s6 y = f(z) c6 bang bién thién nhu hinh vé. D6 thi ham s6 y = g(z) = W
x —_—
c6 bao nhiéu dudng tiém cadn ding va ngang?
r |—o00 0 1 00
(@) +o0 - -

/@) _7/2\_00 ™~

A Bs (C N B s
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Cau 21. Mot hop chita 45 qua cau c6 ciing kich thuéce va khéi luong dude danh sb tit 1 dén 45.
LAy ngau nhién 3 qua cau tit hop d6. Xét tinh ding sai clia cdc ménh dé sau:

T

e S6 cach 14y dugc ci 3 quéa cau danh sb chdn bang 1540.

P 2 d P X P S 1
Xé4c suat dé tong 3 so ghi trén 3 qua cau 1a so 1é bang —.
o g3s0g q £ O @

323
6 X4c suat dé tong 3 s6 ghi trén 3 qua cau 1a sb chia hét cho 4 bang 1290° ‘ O

G Xéc sudt dé tich 3 s6 ghi trén 3 qué cau 13 mot s6 chia hét cho 8 bang

523 | O @

1290

Cau 22. Tai mét trudng THPT, dé khao sat ning luc hoc mén Toan cla hai 16p 12E va 12F, gido
vién da cho hoc sinh & hai 16p lam bai kiém tra khio sit dau nim, théng ké diém cta hoc sinh
dugc cho trong bang sau:

Lép diém thi | [0;2) | [2;4) | [4;6) | [6;8) | [8;10)
S6hs16p 12E| 3 6 12 24 5
S hs 16p 12F | 4 5 16 18 7

Xét tinh ding sai clia cdc ménh dé sau:
Dua vao diém trung binh mén Toén ta dénh gisd duge 16p 12E hoc tbt ‘

mon Toan hon 16p 12F.

Khodng tt phan vi cia mAu sb liéu théng ké diém cta 16p 12F nhé hon
2,9,

Diém thi c¢6 s6 hoc sinh dat dugc nhiéu nhit & 16p 12E nhé hon & 16p O
12F.

Dua vao d6 léch chudn clia miu sb liéu théng ké ghép nhém, ta thiy ‘
rang 16p 12E hoc déu hon 16p 12F.

(8]
O
O
o
O

© 000

Céau 23. Trong khoéng gian Ozyz, cho tam gidc ABC ¢6 A(2;—1;2), B (4;3;—2) va C (5;—1;6).
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Xét tinh ding sai clia cAc ménh de sau:

s
1
D6 dai duong cao AH cla tam giac ABC la O—\/_ O ‘

Chu vi tam giac ABC 1a 20. ‘ O

Toa d6 chadn dudng phan gidc trong géc B cia tam gidc ABC la

(i ® O

) d

© 000

Diém M (a; b; 0) thudc méit phang Ozy sao cho bidu thitc 2M A2—3M B+ O ‘
AMC? dat gié tri nho nhit théda man a + b= 1.

Cau 24. Cho hinh 14p phuong ABCD.A'B'C’'D’ canh bang 6 va O la giao diém ctia AC va BD.
Trong céc mit phing chita dudng thing CD’, goi (@) 1a mit phing tao v6i mit phing (BDD'B’)
mdt géc nhd nhéit; dudng thang A = (o) N (BDD'B'); diém E = ANBD. Ké OH 1 A tai H.
Xét tinh ding sai clia cdc ménh dé sau:

© Cocgiita (o) va (BDD'B) 1a gbc OHC. O
é DE = 6v/2. ‘ O
é Thé tich t&t dién C'BCE 13 V = 72. ® O
é Khoang céch tit didm A dén mit phing (a) bing 2v/6. O @

Cau 25. Huyét ap 1a 4p Iuc can thiét tic dong lén thanh clia dong mach dé dua méu tit tim dén
nudi dudng co thé. Huyét 4p dudce tao ra do luc co bép clia co tim va sttc can ciia thanh déng mach.
MB3i 1an tim dap, huyét 4p clia ching ta ting réi gidm gitta cdc nhip. Huyét ap tbi da va huyét ap
t61 thiéu goi 13 huyét 4p tAm thu va huyét 4p tAm truong tuong tng. Chi sb huyét 4p cla ching
ta dugc viét 13 huyét 4p tAm thu/huyét 4p tdm truong. Chi s6 huyét 4p 120/80 14 binh thudng.
Gia st huyét 4p clia mot ngudi ndo d6 duge moé hinh héa béi ham sb P(t) = 115 + 20sin (1807t)
& @6 P(t) 13 huyét 4p tinh theo don vi mmHg (milimet thiiy ngn) va thdi gian ¢ tinh theo phiit.
Xét tinh ding sai clia cdc ménh dé sau:

Chu ki ctia P(t) 1a 90.

S6 lan huyét 4p tAm thu x3y ra trong khodng thdi gian mot gis dong ho
1a 5000.

Chi sb huyét ap 1a 135/95.

Trong mot phiit, s6 1an ma tdc d6 thay ddi huyét 4p bing 1800w (mmHg/
phiit) I3 180.

e 0o0OH
coceef

© 000
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2 _
Cau 26. Cho ham sb y = % c6 db thi (C). Gia sit A , B 14 hai diém thudc 2 nhénh ctia

dd thi (C) sao cho AB song song véi truc hoanh. Xét tinh ding sai ctia cdc ménh dé sau:

m

e Cé hai tiép tuyén ctia do thi (C’) song song véi dudng thing d : y =
Tz + 18.

6 Trén dd thi (C) ciia ham s6 c6 8 diém ma hoanh d6 va tung do déu 1a ‘ O
céc sb6 nguyén.

6 Gi4 tri nhoé nhit clia doan thdng AB bing 2v/5. O ‘

é Pudng tron (T) : (x4 1)° + (z +1)* = R? c&t (C) tai 4 diém phén biét
khi va chi khi R? > 12 (\/5—1). ® O

Cau 27. C6 mot hon ddo ndm trong mét vinh bién, gid sit ring dudng bao sat bién ctia hon dao
duge mo hinh héa vao hé truc toa d6 Ozy 13 mdt phan bén phai truc tung ciia d6 thi ham sb bac
bay = f(z) = —2° + 322 + 1 va gid sit mot con dudng trong dat lién chay trén mét dudng thing
c6 phuong trinh 13 y = —9z + 45 nhu hinh v&, v8i don vi hé truc 13 100m. Tap doan dau tu du
lich S mudn 1am mot ciy cdu vudt bién c6 dang mot doan thing ndi tir con dudng trong dat lién
ra hon d3o d& khai thac du lich sinh théi. Tinh d§ dai ngdn nhét (don vi: mét) ciia cdy cdu can
lam véi két qua 1am tron dén hang don vi.

Y

Mgt dudng

flz) y=—-9z+45

Hon dd

KET QUA:

Cau 28. Mot chiée khay dung day nudc c6 dang hinh hop chit nhat véi kich thude: chiéu dai 30
cm, chidu réng 20 cm, chidu cao 10 cm. D& san bét nuée cho dd day, ngudi ta d6 nudc tit chiée
khay thit nhit d6 sang chiéc khay thit hai (khong cé nuéc) c6 dang hinh chép cut tit gide déu voi
déy khay 1a hinh vu6éng nhé c6 duong chéo dai z (cm), miéng khay 14 hinh vudng 16n c6 dudng

chéo dai 2z (cm). Sau khi d6, muc nudc & khay thit hai cao bang 3 chiéu cao ciia khay dé va
e 1 b 2 e
lugng nuée trong khay thit nhat giam di R so v3i ban dau. Tinh theé tich ctia chiéc khay thit hai

(don vi cm?®) véi két qua 1am tron dén hang don vi.

KET QUA:
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Cau 29. Cho day gom 2021 sé dugc sip thit tu ting dan nhu sau: Cy; Cs; . .. ; Caoos; Cooas- LAy

ngau nhién ba sb hang lién tiép tir day sd da cho, biét x4c sudt dé tong ba sb6 nay 1a mdt sb 18
S a L0

bang 7 v6i a,b € N* va phén so 5 toi gian. Tinh gia tri a + b.

KET QUA:

Cau 30. Cho hai s6 thuc z,y théa man = > %/ > 0 va 3z 4+ y + 3zy > 7. Biét gia tri nhd nhat cla

. 1 S <
biéu thitc P = 9% + 1(356 + 5y)? — 21n(1 + 30zy — 5y°) bang a — Inb véi a,b 13 céc sb tu nhién.
Tinh gia tri a — b.

KET QUA:

Cau 31. Cho ham sb f (z) = 2° + 3x% + 4z + 3. C6 tit ca bao nhiéu gi4 tri nguyén khéng 4m m
dé phuong trinh f ({’/f3 () + f(z) + m) = —2° + 32% — 47 + 3 6 nghiém = € [-2,1]

Cau 32. Mo hinh trang tri ¢6 dang 1a hinh 14p phuong ABCD.A'B'C'D’ canh 10 dm (nhu hinh
VE).

A/ D/

ol

BI

B

Ngudi ta can ndi mot duong day dién di tit diém E 13 trung diém cta CD, di qua diém M thudc
canh AD, di tiép qua diém N thudc canh AA’ t6i B'. D6 dai doan diy dién ngén nhit bing bao
nhiéu dm?
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m SG VINH PHUC

Cau 1. Théng ké diém trung binh mén Toin clia mét sb hoc sinh 16p 12 duge mau sb lidu sau:

Khoéng diém trung binh | [6,5;7) | [7;7,5) | [7,5;8) | [8;8,5) | [8,5;9) | [9;9,5) | [9,5; 10)
S6 hoc sinh 8 10 16 24 13 7 4

Tim hiéu clia tt phan vi thit ba va tit phan vi thit nhit ctia mau sb liéu da cho (Két qua lam tron
dén hang phan trim)

7,58. B s.63. 1,05. 3 1,06.
Chu 2. Cho tam gidc déu ABC. Léy diém D thoa man DG = 2BD. Goi R, r 1an ludt 13 ban kinh
\ \ e X \ N N As sk <2z 2 A R N
dudng tron ngoai tiep va dudng tron ndi tiep tam giac ADC'. Ti so0 — bang
r
7+5V7 5+ 7V7 7+5v5 5
: 2] B
9 9 9 2
Cau 3. Gia tri cuc tiéu clia ham sb y = 23 — 32 — 9z + 2 1A
7. B —25. D
ar — b
br +1
va tiém can ding 1a dudng thing z = 3 thi céc gid tri a, b 1an lugt 1a

-1 -1 -1 -1
3vé—6. E—vé—. —Vé—. E—sz}&
6 2 2 6
- 2
Cau 5._)Trong khong gian véi hé toa d6 Ozyz, cho vects @ = (1;—2;4) v& b = (xo; yo; 20)- Biét
vecto b ciing phuong véi vects @, vects b tao vdi tia Oy mot géc nhon va | b | = v/21. Gi tri
clia o + Yo + 2o bang

-3. B —6. Bs.

Cau 6. Dudng cong trong hinh vé dudi day 14 dd thi ham sb y = az® + bz? + cx + d.

Cau 4. Choham sb y = ¢6 dd thi (C). Néu (C) c6 tiém cin ngang la dudng thing y = 2

y
O T
Khéng dinh nao sau day la ding
Bao>00b>0c>0,d<0. Ba>0b<0,c>0,d>0.
¥:>00b>0c<0,d>0. B):>0b<0,c<0,d>0.
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£, ax ) -1 . .
Cau 7. Biet do thi ham so y = % ¢6 hai diém cuc tri. Phuong trinh dudng thang di qua

hai diém cuc tri 13
B:+2y-1=00 BPB2r-y-1=0 [@F22-y-3=0. [PFz-29-1=0.
Cau 8. Cho ham s6 y = f(x) c6 bang bién thién nhu hinh v& dudi day:

T —00 -1 3 +00
f'(z) + 0 — +
2 —00
—00 -2 /

Khéng dinh nao sau day sai?
Ham s6 ddng bién trén khodng (3;+00). [ Ham sb ddng bién trén khodng (—oo; 2).
Ham s nghich bién trén khoang (—1;3). [BJ Ham sb dong bién trén khodng (—oo; —1).
z+2m?—m

Cau 9. Tim tit ci cac gié tri thuc clia tham s m dé gia tri nhd nhit ctia ham sd y = 3
z —_—

trén doan [0; 1] bang —2.

m=—1hoécm= . Bm=—2hoéem=

m=1hoécm=— . Em=1hoécm=—

N W W

3
3"
3
3"
Céau 10. Trong khong gian véi hé toa do Ozxyz, cho tam gidc ABC c¢6 A (1;—1; —2) va trong tAm
G (2;1; —3). Toa d6 cta vecto U = zﬁ + @ 1a

(3;6; —3). B 3;6;3). (3; —3;6). B 21).
Cau 11. Khdo sat nhu cau bdi dudng ddnh gi4 ning luc véi ba mén VAt li, Héa hoc, Sinh hoc
clia 16p 12A c6 si s6 40 hoc sinh thu duge két qua nhu sau: Tat c& hoc sinh clia 16p déu c6 nhu
cau hoc it nhat mdt trong ba mén trén, trong dé sb6 hoc sinh ding ki hoc ding mét mdn nhiéu
gap 3 1an s6 hoc sinh ding ki hoc cd ba mdn; c6 24 hoc sinh dsng ki hoc mén VAt li, 20 hoc sinh
dang ki hoc mén Hoéa hoc va 22 hoc sinh dang ki hoc mén Sinh hoc. Héi ¢d 16p ¢6 bao nhiéu hoc
sinh dang ki hoc ding hai mon?

21. B 12. (D S

2 1 2
Cau 12. Cho ham s0 y = x—+1 Khang dinh nao sau diy diang?
$ —

Ham s6 nghich bién trén khodng (—oo;1).

) Ham s6 nghich bién trén tap R \ {1}.

Ham s6 dong bién trén khodng (—oo;1) va khodng (1; +o0).

B} Ham s6 dong bién trén khoang (0; +00).
Cau 13. Trong mdt budi hoat déng ngoai khéa ciia truong THPT X c6 t6 chitc chuong trinh rit
thim tring thudng. Ban t8 chitc chuin bi moét hop kin chita phiéu rit thim gdm cé: 7,5% luong
phiéu tring phan thudng 1a hép bit, 5% lugng phiéu tring phan thudng 13 quyén va, 2,5% luong
phiéu tring phan thudng 1a cip sich va con lai 13 cdc phiéu khong tring thudng. Mi hoc sinh
tham gia chuong trinh chi dugc rit tham ding mot lan va rit ngdu nhién moét phiéu trong hop
nham x4c dinh phan thudng, sau d6 tra lai phiéu vao hdp dé hoc sinh tiép theo rit thim. Hai hoc
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sinh A va B déu dugc tham gia riat tham. Tinh xéc suit dé ci hai hoc sinh d6 déu nhan dugc
phan thuéng va hai phan thudng nhan dudc 14 khic nhau.
9 11 21 33
Ny ——. —. oy —. —.
400 800 800 1600

Céau 14. Trong khong gian véi hé toa do Ozxyz, cho tam gidc ABC c¢6 A (2;0;0), B(0;2;0) va
C (1;1;3). Piém H (zo; yo; 20) 14 chén dudng cao ké tit dinh A xubng dudng thing BC. Khi d6
To + Yo + 20 béng

3 30 g 3 1
9 11 11 34
Cau 15. Khéng dinh nao sau day ding?
. —ri+r—4 . —ri+r—4
e B
—*+zx—4 —z?+z—4

Cau 16. Mot cita hang kinh doanh quan 4o chuyén nhép va ban sin phadm cho mot hang thoi
trang. Cita hang nhap v ban hai loai sdn pham 14 sdn phidm cao cip va sdn phdm phd thong.
Mbi sdn pham cao cip c6 gid nhap vao 1a 2000000 dong va ban ra vdi gid 2500000 ddng; mbi
sén pham phd thong cé gid nhap vao 13 350000 ddng va ban ra véi gis 400000 dong. M3i thing
ctta hang luén nhap va ban hét 15 san pham cao cip, con san pham phd théng thi cita hang nhap
va ban theo s6 lugng thay ddi dé dép ttng nhu cau cia thi trudng. Biét chi phi ¢ dinh clia cita
hang trong mot thang 14 20000 000 ddng (gém tién thué mit bang, thué nhan vién ban hang, tién
dién, tién nudc,...). Gid sit trong moét thang clta hang nhip va ban dugc = sén pham phd thong
(r € N*), khi d6 tién 1i trung binh cho mdi sén pham ban ra trong thang (gdm c& hai loai sin
pham) 13 ham s6 L(z) (don vi: dong/san pham).

50000z + 7500000 ,
L(z) = T (véi z € N). O @

Tién l4i trung binh cho mdi sdn pham ban ra trong thang sé ting lén khi . O
sén pham phd thong ban ra trong thing ting lén.

Néu mbi thang ctia hang ban dudc 485 sdn pham phd thong thi tién 1ai
trung binh m&i sdn pham da bén ra trong thang iy 13 23500 dong/san . O
pham.

Khi  tdng lén thi tién 1ai trung binh mdi sdn pham ban ra trong thang O .
cling ting nhung khong vugt qué 45500 dong/san pham.

© 0 -0-0

Cau 17. Ban A tim mua dudc cdc miéng dan cling loai, cling mau va cé cling kich thuée 1m x 3m
ding dé trang tri kin mét mang tudng hinh chit nhét c6 kich thudce 13 3 x n (véi n 1 sé nguyén
duong, cac kich thudc c6 don vi do 13 mét). Mdi miéng dan cé thé dén ngang hosic doc sao cho
dam bao khong c6 miéng d4n nao bi cit va khéng cé miéng d4n nao chdng 1én nhau. (Miéng dén
va mang tudng can trang trf c6 dang nhu hinh vé&).Mang tudng hinh chit nhat kich thudc 3 x n.

1121314 . . . . . . . . . n

2

Miéng dén 1 x 3 3
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Néu méang tudng c6 kich thuéc 3 x 2 m thi ban A phai ding hai miéng ‘ O
dén va chi c6 duy nhat 1 cich dan 1a xoay doc ci hai miéng dén.

Néu mang tudng cé kich thuéc 3 x 3 m thi ban A phai ding 3 miéng
dén va chi c6 ding 2 céch dan 13 xoay doc cd 3 miéng hodc xoay ngang ‘ O
c3 3 miéng.

Néu mang tudng cé kich thudc 3 x 6 m thi ban A s& cé tit ca 4 cich O ‘
dan.

© 0 00

Mang tudng thuc té ban A can dén cé kich thuéc 3 x 14 m, khi d6 ban ‘ O
A c6 tat c 129 129 cich dén.

Céau 18. Trong khéng gian véi hé truc toa d6 Ozyz , cho hinh vuéng ABCD c6 B (3;0;8),
D (—5; —4;0). Biét dinh A thudc mit phing (Ozy) va c6 toa d6 13 nhitng sb nguyén, khi d6

TR )

Do dai vécto CTA> + C@ bang 6v/10. O

Diém E thudc truc Oz sao cho tam gidc BCE vudng tai B, khi d6 do O
dai CFE bing V7.

37 33

© 000

O

A 04 , ~. (1 416
Trong tdm tam gidc ABC' c¢6 toa d0 1a (—' —=; —) ' O
O

2 2 H
Pidm M (z;y; 2) thudc dudng thing CD sao cho ‘MA n 2@‘ datgis
tri nhé nhat, khi d6 z +y + 2z = 6.

Cau 19. Cho ham sb béac ba y = f(z) = az® + bz® + cx + d c6 @ thi nhu hinh v& duéi day.

Y
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Ham sb dat cuc dai tai didm z = 2.
Dudng cong trén 13 dd thi ham s6 f (z) = 2 — 32 + 2.

C6 tht c& 3 gid tri nguyén ciia tham s6 m dé phuong trinh f (x) = m c6
3 nghiém phan biét.

Goi M va m lan lugt 1 gi4 tri 16n nhat va gia tri nho nhat ctia ham sb
y=f(2sinz + 1), khi d6 M + m = 5.

© 000

Cau 20. Cho ham sb y = f (x) c6 dd thi nhu hinh v& duéi day.

Y

Goi I 1a giao diém ctia hai dudng tiém can.

Ham s6 y = f (z) dong bién trén ting khodng (—oo;1) va (1;+00).

Ham s y = f (z) dat cuc dai tai x = —1 va dat cuc tiéu tai z = 3.
p x 419 1
Ham s6 y = f (x) ¢6 30 thi da cho & trén 1a y = %
x —

Diém M c6 hoanh d§ duong trén dd thi ham s6 y = f (z) sao cho khodng
chch tit M dén diém I dat gié tri nhd nhit, khi d6 hoanh db didm M Ia

22 +1.

© 000

® O
OGN _

o
O

O
o

Ding

o ooCf
o ooef
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Cau 21. Cho ham s6 y = f (z) . Biét rng ham s6 y = f' (x) c6 dd thi nhu hinh vé dudi day.

Y

Ham sb g (z) = 2f (z) + (1 — z)® dat gi4 tri nhé nhét trén [—4; 3] tai diém nao?

KET QUA:

Cau 22. Trong mot budi ngoai khéa, cé 20 hoc sinh duge xép thanh mot vong tron dé tham gia
tro choi. Do san khiu hep, ngudi dan chuong trinh can chon ngau nhién 6 hoc sinh r8i khéi vong
tron. Tinh xéc sudt dé trong 6 hoc sinh duge chon khong c6 hai hoc sinh ndo dimg canh nhau

(két qud 1am tron dén hang phan trim).

Cau 23. Trong khéng gian v6i hé toa dd Oxyz, cho ba diém A (1;—2;1), B (0;2; —1) va C (2; —3;1).
Diém M (zr;yar; 2ar) thda méan biéu thitc T = MA? — MB? + MC? dat gi4 tri nhé nhit. Tinh

gi4 tri clia biéu thitc P = 23, + 2y3, + 323,

Cau 24. Goi 1S 13 t4p hop tit ci cdc gid tri nguyén c@a tham s6 m dé dd thi ham sb y =
x —_—

c6 dtng bbén dudng tiém can. Tim sb phan tit cta tap hop S.

KET QUA:

202 —2x —m—z—1

Cau 25. Hai chiéc flycam dugc diéu khién cling bay lén tit mét dia diém. Sau mot thdi gian bay,
chiéc flycam thit nhét cich mit dat 5 m, cich diém xudt phat 3 m vé phia nam va 2 m vé phia
dong. Chiéc flycam thit hai cdch mit dat 5 m, cich diém xudt phat 6 m vé phia bic va 6 m vé
phia tay. Chon hé truc toa d6 Ozyz véi gbe O dit tai diém xuét phét ciia hai chiée flycam, mat
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phéng (Ozy) tring v6i mét dét (coi nhu phing) c6 truc Oz hudng vé phia nam, truc Oy huéng
vé phia déng va truc Oz hudng thdng ding lén troi (don vi do trén mdi truc 14 mét). Trén mit
dat, ngudi ta xdc dinh dugec mét vi tri sao cho téng khodng cach tit vi trf d6 dén hai chiéc flycam
13 ngén nhat. Héi khodng cach tit diém xuét phat dén vi tri d6 bing bao nhidu mét?

KET QUA:

Cau 26. Cho db thi ctia ham s6 y = f(x) nhu hinh v& dudi day.

Y

Goi S 13 tap hop tat ci cac gid tri nguyén duong ctia tham s6 m dé ham s6 y = |f(z — 1) + m|
¢6 dting 5 diém cuyc tri. Tong cAc phan ti cia tap hop S bang bao nhiéu?

Cau 27. Mot ho lam nghé dét vai lua to tam san xuit mdi ngay duge z mét vai lua (véil < z < 18
). Téng chi phi sdn xuit x mét vai lua cho béi ham chi phi C(z) = z* — 32 — 20z + 500 (don vi
nghin ddng). Gia sit ho 1am ngh& dét nay ban hét sin pham mdi ngay véi gis 220 nghin dong/mét.
Goi L(z) 1a 1gi nhuén thu dugc khi ban z mét vai lua. Héi 1gi nhuén t6i da clia hd lam nghe dét
vai lua to tam trong mdt ngay bang bao nhidu (don vi nghin dong)?

2
, 2
Cau 28. Cho ham sb y = = +mj;’ m
X

dd thi ham sb c6 hai diém cuc tri A, B sao cho tam gidc OAB vuéng tai O. Tinh tdng cac phan

tlt cta tap hop S.

. Goi S 13 tp hop tit ci cac gié tri clia tham sb m dé

Cau 29. Cho hinh chép S.ABCD théa man SA =+5va SB=SC =SD =AB=BC =CD =
DA = /3. Goi M 13 trung diém ciia canh BC. Tinh khodng céch giita hai dudng thdng SM va
CD (két qud lam tron dén hang phan trim).
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KET QUA:

2 N N 1 1
Cau 30. Cho cac so thuc duong z,y, z khac 1 dong thoi théa man cac dieu kién +
log, x  log,y
1 1
= ——wval = 2024.
log,z 2004 " loga(2v2)

Tinh gi4 tri clia biéu thitc T = log, [zyz(x +y + 2) — zy — yz — 2z + 1].

KET QUA:

TRANG 100


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

n LIEN TRUONG BAC NINH

Cau 1. Cho ham s y = 2 — 3ma® + 3(m? — 1)z — m® — m, véi m 13 tham sb. Goi A, B 1A hai
diém cuc tri ctia @b thi ham s va I(2; —2). Goi S 13 tap hop céc gia tri thuc clia tham s6 m sao
cho ba diém I, A, B tao thanh tam gi4c ndi tiép dudng tron ¢ ban kinh bing v/5. Tinh tdng cic
phan tit ctia S.
5. B 3. Bo.

Cau 2. Cho ham s6 y = f (z) lién tuc trén R va c6 do thi nhu hinh v& dudi day. C6 bao nhiéu
gid tri nguyén ctia tham s m € [—10;10] dé phuong trinh f (z* — 32® + 2) = m* — 3m c6 nghiém
thudc ntta khodng [1;3)7

[\ J

21, B 6. D 8

22 +3x—2
z+3

y=1. Bx=—3. y=z. my=—2x.

Cau 4. Ngudi ta can 18p mot camera phia trén sin béng dé phat séng truyén hinh mot trdn béng
d4, camera c6 thé di d6ng dé ludn thu dugc hinh dnh 16 nét vé dién bién trén san. Cac ki su du
dinh trdng bbn chiéc cot cao 30 m va st dung hé théng cap gin vao bbn dau cot dé giit camera
& vi trf mong mudn. M6 hinh thiét ké dugc xdy dung nhu sau: Trong hé truc toa d6 Ozyz (don
vi @6 dai trén mdi truc 14 1 m), cdc dinh clia bén chiéc cot 1an lugt 1 cic diém M (90;0; 30),
N(90; 120; 30), P(0;120;30), Q(0;0;30) (Hinh v&). Gia stt Ky 1a vi trf ban dau clia camera cé cao
dd bang 25 va KoM = KN = K,P = K,Q. Dé theo déi qué béng dén vi tri A, camera dudc ha
thap theo phuong thing dimg xubng diém K; cé cao db bing 19. Biét ring Ki(a;b;19). Khi d6
a + b bing bao nhiéu?

Cau 3. Dudng tiém cén xién ctia do thi ham sb y = c6 phuong trinh 1a
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P(0;120; 30)

105. B} o. 85. &) so.
Cau 5. Goi M va m lan lugt 13 gi4 tri 16n nhat va gié tri nhd nhat cia hAm sy = vz — 1+v/9 — z.
Khi dé téng M + m bang

B 4+2v2 B:-2v2 B:+v2 B:-v2
Cau 6. Cho ham s6 y = f (z) x4c dinh, lién tuc trén R va c6 d6 thi 14 dudng cong nhu hinh vé&
bén dudi. Him sb y = f (x) nghich bién trén khodng nao duéi day?

-2

(02). B (—x;0). (=2;2). B (-20).
Cau 7. C6 bao nhiéu sé nguyén m € (—2024;2025) va chia hét cho 3, & ham s6 y = 2 — 3maz? +
3(m? — 1)z + 4m + 3 ddng bién trén khodng (2 024;+00)?

1349. B 1350. 1348. ) 936.

Cau 8. Cho ham sb nhu hinh vé. Khing dinh ndo duéi day ladung?
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Bo<a< Bir<o<a Bo<v<a Bv<a<o.

Cau 9. Ban Ha rat thich di bd vao budi sang. Thoi gian di bd mbi ngay trong thdi gian gan day
ciia ban Ha dugc théng ké lai & bang sau:

Thoi gian
(ob Et) [20;25) | [25;30) | [30;35) | [35;40) | [40;45)
Gidtridal| g9 5 | 975 | 325 | 375 | 425
dién
S6 ngay 6 6 4 1 1

Db léch chudn clia miu sb liéu ghép nhém ndi trén cb gié tri ndm trong khodng nao dudi day?
(7;8). BGo. (5;6). B (5;3).

—
Cau 10. Cho hinh hép ABCD.A'B'C'D’ ¢6 tam O va @ = AB, b = AD, @ = AA’". Goi K 1a
trong tAm tam gidc DCD'. Mit phang (A’KC) cit canh AB’ tai G. Chon khing dinh ding

GK;:—%7+?—%7. EGK}:%ﬁ—l—?—i-%?.
—— 1, 15 1 —— 1, 1> 1
K=-d—--b-:7. K=gd+3b-5¢.

c[E 37 5 b 37 B¢ 37+3b 37

Cau 11. Cho ttt diétn ABCD déu canh a . Goi O 13 tdm dudng tron ngoai tiép tam gidc BCD.
Khi d6 OC - AB bing bao nhiéu?
2

a? a? a a?
¢ " g a

Cau 12. Trong hinh duéi day, chiéc laptop dudc mé gdi 1én hinh &nh clia mot géc nhi dién. Ta
goi goc nhi dién d6 14 d6 mdé cta laptop, tinh d6 mé cia laptop.
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28 cm

53,53°. B 106,47°. 126,47°. B 2,21°.

Cau 13. Cho hinh chép S.ABC c¢6 déy ABC théa man AB = a, AC' = 2a, BAC = 120°; SA
vudng géc véi mit phang (ABC) va SA = a. Goi M 1a trung diém ctia BC. Tinh khodng céch
gitta hai dudng thing SB va AM.

n.s ' k) 8.5 B

Cau 14. Trong khong gian véi mot hé truc toa do cho trude (don vi do 14y theo kilomét), ra da
phat hién mot chiéc may bay di chuyén véi van téc va hudng khong ddi tir diém A (800; 500; 7)
dén diém B (940;550;9) trong 10 phit. Néu may bay tiép tuc giit nguyén van téc va hudng bay
thi toa d6 ctia may bay trong 5 phtt tiép theo 1a C (z;y; 2). Tinh  + y + 2.

1595. B 1594 1596. B 1593.

Cau 15. Hai hop chita cac qua cau. Hop thit nhit chita 3 qui cau tring, 7 qui cau dé va 15 qua
cau xanh. Hop thit hai chtta 10 qué cau tréng, 6 qua cdu dé va 9 qué cau xanh. Tt mdi hop lay
ngiu nhién moét qué cau. Tinh xdc sudt dé hai qua lay ra c6 mau giéng nhau.

137 42 = 32 207

625 625 125° 625
Cau 16. Gié sit chidu cao (tinh bang cm) clia mot gidng cay trong (trong vong mot sb thang nhét
dinh) tuan theo quy lut logistic dugc moé hinh héa bang ham sb
ft) = 202 o

a 1 + 4e_t, ~ . S 2 & P b

Trong d6, thoi gian ¢t duge tinh bang thang ké tu khi hat bat dau ndy mam. Khi d6, dao ham
f'(t) sé biéu thi tdc dd ting chidu cao ciia gidng ciy d6. Hoi sau khi hat gibng bit dau niy mam
thi sau bao nhiéu thang tdc do ting chiéu cao cla ciy 1 16n nhét?

1,38. B 135 1,83. B 158

2
Cau 17. Cho ham s6 bac bay = f(x) c6 dd thi nhu hinh v& bén dudi. Khi dé tich phan / |f'(z)| dz
0

bang
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5. B - 9 2. D |8

Cau 18. Mot vat dang dtng yén chiu tdc dung clia mét luc va bit dau chuyén doéng theo mét
dudng thing véi gia tbc a(t) = 4 — 2t (m/s°), trong d6 ¢ 13 khodng thdi gian tinh bing gidy ké tit
ldc vat bt dau chuyén déng. Quang dudng vat di duge ké tit lic bat dau chuyén dong dén van
téc dat gid tri 16n nhat 13

15

4m. BEm 8m. E?m

u1=O
Upt1 = Up +4n + 3

a: B cP B

Cau 20. Cho ham s6 y = f (x) c6 dao ham f’ (z) lién tuc trén R va do thi ham s6 y = f (z) trén
doan [—2; 6] nhut hinh vé. Tim khing dinh ding.

Cau 19. Cho déy sb (u,) biét { v6i n € N* . Tinh gi6i han lim %

1
1
l
6 x

B maxy = £ (-2). B[rga%y=f(2). & maxy = 7 (6). E[I?%éyzf(_l)'

[—2;6] [—2;6]
Cau 21. M6t can nha cé dang 1a mét hinh lang tru ngii gidc dimg véi cac kich thuée nhu hinh
vé. Hay tinh thé tich cin nha.
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X

43 m
12 m
4 m <>

254,3 m®. B 1512 m®. 254,4 m®. B 302,4 m®.

n P A A a1z L, 3¥FT+3-2z . asoes
Cau 22. Biet S = (a;b] 1a tAp nghiém cla bat phuong trinh —=_7 > 0. Khi d6 tich ab
bang

1. B+ 3. B

. 1
Cau 23. Goi F(z) 1a mét nguyén ham ctia ham s6 f(z) = 2%, théa man F(0) = o Tinh gi4 tri
bigu thitc T = F(0) + F(1) + F(2) + --- + F(2017).

22017 1
T = 1009 - l—;_ E T — 920172018
n

Q2017 _ 1 92018 _ |
e = —. T =
. In2 E In2

Cau 24. C6 bao nhiéu gié tri thuc ctia a dé c6 / (22 +5)dz = a — 47
0

1. Bo 2. B vo sé.

Cau 25. Cho hinh phing (H) gi6i han béi cdc dudng zy = 4, £ = 0, y = 1 vi y = 4. Tinh thé
tich V ctlia khéi tron xoay tao thanh khi quay hinh (H) quanh truc tung.

BV =sr BV =167 v -=1or B v =12

z+1 y—-1 2-2
. ) i 2 1 3
mgt phang (P): z —y — z — 1 = 0. Viet phuong trinh dudng thang A di qua diem A(1;1;-2),
biét A || (P) va A cét d.

va

Cau 26. Trong khong gian véi hé toa d6 Ozyz, cho dudng thing d:

x—lzy—1:z+2. Bx—lzy—1:z+2.
1 -1 -1 2 1 3

xr—1 y—1 2z42 x—1 y—1 242

C == = . = = .
. 8 3 ) E 2 1 1

Cau 27. Cho ham s6 y = f(z) lién tuc trén khodng (0;+o0) théa man f(z) + 2zf'(z) =
4

42\/z, ¥z € (0;+00) va f(1) = 1. Tinh / f(z)da.
1

17

15. %. 21, =

Cau 28. Cho hai mit phang (a): 3z —2y+22+7 = 0va (8): 5z — 4y +3z+1 = 0. Phuong trinh
mit phiang (P) di qua gbc toa d6 ddng thdi vudng géc (a) va (B) 1a

x—y—2z=0. BZz—y+2z=0.
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2z—|—y—2z+1=0. E2m—|—y—22=0.

Cau 29. Cho tam gidc ABC véi A(2;-3;2), B(1;—2;2), C(1;-3;3). Goi A", B, C' lan lugt 13
hinh chiéu vudng géc ctia A, B, C 1én mit phing (a): 2z —y+ 2z — 3 = 0. Khi d6, dién tich tam
gidc A'B'C’" bang

3 1 V3

1 B al D Al

2 2 2
Cau 30. Trong khéng gian v6i hé toa d6 Ozyz cho mit phang (P) : z + 2 —I—ﬁ)— 6 = 0. Trong
(P) l4y diém M va x4c dinh diém N thudc dudng thing OM sao cho ON - OM = 1. Ménh d&

nao sau day ddang?

. \ 1\? 1\? 1\* 1
biem N luén thuéc mat cau c¢6 phuong trinh <x — é) + (y — §) + (z — —) = -,

A s a \ 1)? 1)? 1N 1
B biém N ludn thudc mat cau c6 phuong trinh | z — 2 +\y— 6 +lz—=) =—.
Diém N luén thudc mit phdng c6 phuong trinh z + 2y + 2z — 1 = 0.
E DPiém N luén thudc mit phing c6 phuong trinh z + 2y + 2z + 1 = 0.

Cau 31. Trong khéng gian Ozyz, cho mit cau (S): 2 + y* + (2 — 3)> = 8 c6 tAm I va hai diém
A(1;1;1), B(4;4;3).

m

© Néudiém D c6 toa do D (3;3;5) thi ABDI 13 hinh binh hanh.

? -1
a Phuong trinh dudng thang AB la ad T = 3 = 1

<
I
—
N
I
—

|
i M3t phing (P) di qua A va cit céc truc Oz, Oy, Oz 1an luct tai céc diém
° M, N, P sao cho A 13 tryc tdm tam gidc M NP. Khodng cich tit B dén

(P) bang ?

O

6 Goi (C) 1a tap hop cic diém M € (S) : i
nhét. Biét rang (C) 13 mdt dudng tron 6 ban kinh bing R = /7.

O

Cau 32. Théng ké diém trung binh mén Toan ciia mdt sb hoc sinh 16p 12 dude cho & bang sau:

Khoang diém/| [6,5;7) | [7;7,5) | [7,5:8) | [8;8,5) | [8,5;9) | [9;9,5) |[9,5; 10]

Sé hoc sinh | 8 10 16 24 13 7 4
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Mau sb liéu ghép nhém da cho cé

e Gi4 tri trung binh gan bang 8,12 (lam tron dén hang phan tram).

é Trung vi bang 8,15 (IAm tron dén hang phan tram). ‘ O
G Mbt bang 8,5 (lam tron dén hang chuc). O ‘
6 Phuong sai 16n hon 1. O ‘

Cau 33. Cho ham sb f (z) = log,z. Céc ménh dé sau ding hay sai?
Do
Tap x4c dinh ctia ham sb f (z) 14 2 = (0; +00). ‘

. In2
Ham s6 c6 ¢6 dao ham f' (z) = n—, z > 0. O
z

O @ O

Cho phuong trinh (f (2z))* — (m +2) f (z) + m — 2 = 0 (m 14 tham sb
thue). Tap hop tat ca cac gia tri ctia m dé phuong trinh c6 hai nghiém ‘ O
phan biét thudc doan [1;2] 14 [1;2].

' . 1
6 Tap nghiém ctia bat phuong trinh logiz — 5log,z —6 < 013 S = [5; 64} . ‘

Cau 34. Mot hop chita 40 tAm thé cling loai dudc danh s6 1an lugt tit 1 dén 40. Lay ra ngdu nhién
ddng thoi hai thé tit hop. Xét cac bién cb:

A: "Tich cic s ghi trén hai thé 14y ra chia hét cho 10".

A;: "Tich cic sb ghi trén hai thé 14y ra khong chia hét cho 5".

Ay: "Tich céc sb ghi trén hai thé 14y ra chia hét cho 2".

Xét tinh ding sai clia mdi ménh dé sau:

@ 56 phin tit ciia khong gian mdu 13 n (Q) = 780. ® O
O ru-_ O @
6 A; vA A, 13 hai bién b doc lap. ® O
O ru- ® O

Cau 35. Cho hinh thang cong (H) gidi han béi cdc duong f(z) = vz, y =0, 2z =0, z = 4 va goi
S 1a dién tich ctia né. Dudng thing = k (0 < k < 4). Cc ménh dé sau diing hay sai?
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Yy
f@)=vz
S1
o 1 k 4 x
Ménh dé
1
! —_ —
¢ Sy = 12.
é 35, =2 (8- V&?).
6 Néu S; = 35, thi k = V/36.
2 _
Cau 36. Cho ham s6 y = %. Khi dé
Ménh dé

Tiém cén xién ctia do thi ham sbla y =z — 2.
Diém cuec tiéu ctia @6 thi ham sb c6 toa d6 13 (a;b) véi a® + b = 12.

Goi I 13 giao diém hai dudng tiém cin c@a dd thi ham sb. Tiép tuyén
cia dd thi ham sb tai diém c6 hoanh dd x = 2 cit hai dudng tiém cin
tai A, B. Dién tich tam gidc IAB. bang 12.

:1:2—3:v+6_

z—1
m ¢6 hai nghiém phan biét x1, x5 thod man z; < 2 < z5 < 15.

© 0 00

C6 tat ca 9 gia tri nguyén ctia tham sb m dé phuong trinh

Cau 37. Cho ling tru tam gisdc déu ABC.A'B'C’ ¢6 AB = a, AA' = aV/2.

Dang

eocCcof
offeX Ne

o O o0f
o e o0of

Sai

=
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A C
AI ———————————————————— O/
Bl
m

— 3. Q)
7 O

AB',BC') — 60°. O

O

© 0 00
=l
3l

O ®

Cau 38. Cho hinh chép S.ABCD cé ddy ABC D 14 hinh vudng canh bing 2a, SA = a, SB = aV/3.
(SAB) L (ABCD). Goi H 13 hinh chiéu vuéng géc ciia S trén AB, M 13 trung diém ctia SC, I
13 giao diém ctia AC va HD. Céac phat biéu sau ding hay sai?

T S 0 £
sH =93 ® O

0 -t

© (sc (4BCD)) = 30°. O @
¢ d(AB, SC) = "’*1/5_7. O @
| e

6 Vamip = 60 O @

Cau 39. Cho z,y 1a céc sb thuc thoa mén bat phuong trinh log;(3z + 3) + z — 3y > 27Y. Biét
0 < z < 2024, c6 bao nhiéu cip sb nguyén (z;y) théa man bat phuong trinh trén?

Cau 40. M5 hinh trang tri c6 dang 14 hinh 14p phuong ABCD.A'B'C'D’ canh 4 dm (nhu hinh
vé). Ngudi ta can nbéi mot dudng day dién di tit diém E 13 trung diém ctia CD, di qua diém M
thudc canh AD, diém N thudc canh AA’ t6i B'. D6 dai doan day dién ngén nhit bing bao nhiéu?
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A/ ,)D/

KET QUA:

Cau 41. M6t tAm bat hinh vuéng canh 20 m nhu hinh vé duéi ddy. Ngudi ta du tinh cit phan
t6 dam ctia tAm bat rdi gip vA may lai (cic dudng may khong dang ké), nham muc dich pha lén
thap dén trang tri (thip dang hinh chép tit gidc déu) dé tranh hu hai thap khi tréi mua. Biét
khéi chép hinh thanh sau khi gip va may lai can thé tich 16n nhét thi mdi phi kin thap den. Hoi
phan dién tich tAm bat bi cit 13 bao nhiéu m? dé ddm bao yéu ciu trén?

KET QUA:

Cau 42. Cho ham s6 y = f(z) c6 dao ham lién tuc trén R va c6 bang bién thién nhu hinh vé.

T —00 -1 1 2 4 +00
f'(z) - 0 4+ 0 - 0 + 0 -
g /10
f(x) Ty
. yd

. R . 1
S0 duong tiém can (ding va ngang) clia do thi ham so y = 1 bao nhiéu?
( ) [f(zx+1)—4]Vx?2 -4

KET QUA:
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Cau 43. Trong chuong trinh nong thon méi, tai mdt xa X ¢ xay mdt ciy cau bang bé tdng nhu
hinh v&. Thé tich khéi bé tong dé d6 du cdy cau (Dudng cong trong hinh v& 13 céc dudng Parabol)
13 bao nhiéu m?®?

\

KET QUA:

Cau 44. Trong khong gian Ozyz, cho diém A(1;—6;1) v mét phing (P): z +y + 7 = 0. Diém
B thay d6i thuéc Oz; diém C thay ddi thudc mit phing (P). Biét ring tam gidc ABC c6 chu vi

nhé nhét. Cao d6 ciia diém B bang bao nhiéu?
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THAM KHAO SO PHU THO

Cau 1. Trén néc mot toa nha cé6 mot cot ang-ten cao b m. T vi tri quan sat A cao 7 m so véi
mét dat, c6 thé thdy dinh B va chan C cla cot dng-ten dudi géc 50° va 40° so v6i phuong nam
ngang. Chiéu cao clia toa nha gan nhét véi gid tri ndo dudi day?

B

% O

K H

21,2m. B 18,9m. 14, 2m. B 11,9m.
Cau 2. Trong mit phing toa d6 Ozy, cho tam gidc ABC c6 phuong trinh dudng cao AH : 2z +
y — 3 = 0; phuong trinh dudng thing AB: z +y — 1 = 0; diém M(0; —1) 13 trung diém canh AC.
Phuong trinh dudng thing BC 1a

B:+2y=0. B:-2y=0 B:+2y+4=0. [Fr-2y-4=0.
2 2 1
Céau 3. Trong mit phang toa do Ozy , cho elip (E) c6 mot dinh A (5;0) va di qua diem M (3; €6> )
16
[} M (3;—)
)
(E)
9, AT

Phuong trinh chinh tic clia (E) la
22 P 2?2 P 2 P 2?2 P

N+l =1 A S+ =1 iy A

.9+4 B25_{_4 . + mlﬁ 25
Cau 4. Trong mot cudc khdo sat § mot phudng, cé 20 ngudi dude hdi vé thu nhap hang thing.
C6 mdt ngudi thu nhap mdt thang 13 80 triéu dong, nhitng ngudi con lai, mdi ngusi thu nhap 8
triéu dong mot thang. S6 dic trung do xu thé trung tdm nao nén dudc chon trong trudng hop
nay?

S6 trung binh. B S6 trung binh hodic trung vi.

S6 trung binh ho#ic mét. [B) 86 trung vi hodc mét.
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Cau 5. Mot bang xép hang da tinh diém chudn héa cho chi sb nghién citu clia mét sé trudng dai
hoc & Viét Nam va thu dude két qua sau:

Piém |Dusi 20| [20;30) | [30; 40) | [40; 60) | [60; 80) [[80; 100)
$6 trudng 5 19 8 6 4 3

D

Diém ngudng dé dua ra danh sich 25% trudng dai hoc cé chi sb nghién cttu t6t nhat Viét Nam 14
trén mitc nao dudi day?

N 40,83 diém. B 35,42 diém. & 52,13 diém. ) 45,83 diém.
Cau 6. Cho da gic déu n dinh, n € N va n > 3. Biét ring da gidc c6 135 dudng chéo. Khing
dinh nao duéi day dung?

B-=s Br=1 & =1s. B).=27
Cau 7. C6 8 hoc sinh va ba thay gido A, B, C. Hdi c6 bao nhiéu cach xép chd 11 ngudi d6 ngdi
trén mot hang ngang cé 11 chd sao cho méi thay gido ngdi giita 2 hoc sinh?

39916800. B 241920. 3386880. I3 s467200.

Cau 8. Trudc cong trudng Pai hoc X c¢6 ba quan com binh dan chit lugng ngang nhau. Ba sinh
vien A, B, C doc lap véi nhau chon ngdu nhién mot quan &n dé &n trua. X4c sudt cla bién cb
hai sinh vién vao cing mdt quan, con ngudi kia vao quan khac la

1

1 2 3
A (5 B C B
Cau 9. Trong mdt khdi clia mot trudng phd théng c6 120 hoc sinh, trong d6 c¢6 60 em tham gia
cau lac bd Todn, 40 em tham gia ciu lac bd Ngoai ngit, 15 em tham gia c4 hai. Chon ngdu nhién
mot em. Xac suadt dé em nay khong tham gia bat ki mét cau lac bd nao (Todn hodc Ngoai ngit)
bang

1 7 17 1
.ﬂ ﬂ. C ﬂ. Eg.
Cau 10. Tap x4c dinh 2 cia ham s6 y = tan (23:— %) 1a
D:R\{%Jrk—”,kez}. Bpo- R\{ —|—k7rkeZ}
D=IR<\{37T k—”kez} Bp- ]R\{ +k7rk€Z}

Cau 11. Phuong trinh 2sinz + v/3 = 0 ¢6 tdng nghiém duong nhd nhit va nghiém Am 16n nhét
bang
4
. ?W E 2. . g m .
Cau 12. Cho cip s cong 1, 7, 13, - -+, = thda man diéu kién 1 4+ 7+ 13+ --- + z = 280. Gi4 tri
clia z bang

53. B 5. 57. &) 59.

n . 1 2 n N

Cau 13. Gidi han lim (n2+1 + ROS + n2—|—n> bang
1 1
Bo . B B
< Vflx)—2

Cau 14. Cho ham so y = f(z) 1a ham da thitc va théa man lim ——— flz) =4 _ = 1. Khi d6 lim ~——+"——
03 =3 2 — 9 =3 12 — 4;1; +3

ang

1 3
B, B. R B~
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3 — 472+ 3
) —a_g7  %#! .
Céu 15. Cho ham so f(z) = z 5_ lién tuc tai £ = 1 .Khang dinh nao
ar + 2 r=1;a € R

dudi day dung?

a:—3. Ba:& a:—5. ma:z
Cau 16. Cho tit dién ABCD c6 AD vudng gbéc v6i mit phang (ABC) va AD = 4; BC = 10,
AC =8, AB = 6. Thé tich clia tit dién da cho bing

32, B 192 40. B 24

Cau 17. Tap x4c dinh D ctia ham s6 y = (2* — 1) 13

B D =R\ {+1}. BDo=(-x;-1). [ED=(-1;1). B D= (1;+).
Cau 18. Dao ham clia ham s6 y = log (¢ + 1) 1a:
e’ e” 1 1
A N . - ey = P —
By=_ a. (e +1)In10 ¥ (e +1)In10 8.
Cau 19. Cho ham s6 f'(z) = 3z% + 6z + 4,Vz € R . C6 tat cd bao nhiéu gi4 tri nguyén thudc
(—2025;2025) ciia tham s6 m dé ham s g (z) = f (z) — (2m + 4)  — 5 nghich bién trén (0;2) ?

2013. B 2014. 2015. [ 2012.

Cau 20. Cho ham sb bac ba y = f (x) v ham s6 bic hai y = g () c6 dd thi nhu hinh vé.

Y
3

[\

9(z)

SAIY S g

S6 diém cuc tri cia ham s y = f[g ()] 13

(A P2 B 9 4. D

Cau 21. Cho ham sb f (z) = az* +bz® +cz® , (a,b,c € R) . Him s6 y = f' (x) c6 dd thi nhu hinh
ve?
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S6 nghiém thuc phan biét ciia phuong trinh 4f (z) +5 = 0 1a
4. B2 3. B

Cau 22. C6 tit ca bao nhiéu gia tri nguyén clia tham s m € [—10;10] dé @6 thi ham sb y =
T —2

V2 +4m
11. B 0. 8. Bo.

Cau 23. Cho hinh chép S.ABC ¢6 SA =SB =SC = AB = AC = 2, BC = 2v/2 . Géc giita hai
vecto ,@ va E bang

120°. B 135°. 150°. ) 150°.
Cau 24. Trong khong gian Oxyz , cho AABC c¢6 A(1;2;-1), B(2;-1;3),C (—4;7;5) . Goi
D (a; b; ¢) 1a chén duong phén gidc trong géc B cua tam gidc ABC . Gié tri cia a + b+ 2c.

5. B« 14. B 5.

Cau 25. Mot hd nong dan du dinh trdng ddu va trong ca trén dién tich 800 m?. Biét rang cit
100 m? tréng dau can 10 coéng va lai 7 triéu dong, con 100 m? tréng ca can 15 cong va 1ai 9 tricu
ddng. Héi tién 1ai thu duge cao nhéit 14 bao nhiéu khi tdng sb cong khong vugt qué 907

60. B 56. 65. B 54

Cau 26. Bic Minh thudng xuyén phai di cong tdc bang taxi v6i quing dudng trén 20km . Bac
lién hé v6i mot hing taxi va nhan duge thong béo gia cude (da bao gom thué VAT) nhu sau:

c¢6 dung 4 duong tiém can?

Quéng dudng | Giéd md cita  Gid cude cée kilomef™ C‘I‘t’ﬁ églkﬂome‘
z (km) (0,5 km) tiép theo (z > 21)
Gi4 cude 10000 ddng 14100/1km 12300/1km

Néu bac Minh di 25km thi bac Minh phai tra s tién 13
353500 dong. ) 346450 dong. 346550 dong. I8 353600 dong.

Cau 27. Mot banh xe dang hinh tron ban kinh 30cm lin dén bitc tudng hgp véi mit dat mot goc
60° . Khoang céch ngin nhat tit tAm banh xe dén géc tudng
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40 cm. B 50 cm. 70 cm.

Cau 28. Hang ngay muc nude clia con kénh 1én xubng theo thiy trieu. D6 sdu h (mét) clia mutc
. t
nudce trong kénh duge tinh tai thai diem ¢ (gid) trong mét ngay bdi cong thitc h = 3 cos (% + %) +

12. Muc nudce clia kénh cao nhat khi

t =13 (gid). B ¢ = 14 (giv). t =15 (gid). B ¢ = 16 (giv).
Cau 29. Dau mia thu hoach sau riéng, 6ng A da ban cho ngudi thit nhat nita s6 sau riéng thu
hoach dudc va tdng thém 1 qua, ban cho ngudi thtt hai nita s6 sau riéng con lai va ting thém 1
qud. Ong cit tiép tuc cich ban nhu trén thi dén ngudi thit by sb sau riéng ciia ctia 6ng dudgc ban
hét. S6 sau ritng ma 6ng A thu hoach dugce 13

216. B 128 256. B} 254.
Cau 30. C6 bao nhidu gi4 tri nguyén ciia tham sb m thudc khoédng (—20;20) dé phuong trinh
3.6 — (Tm —48) - V67 +2m? — 16m = 0 c6 hai nghiém phan biét z1, z, théa man z; + z, > 27

22, B 12 10. (D I8

Cau 31. Ap sugit khong khi P (do bang mi-li-mét thuy ngan, ki hiéu la mmHg) suy gidm so véi
dd cao x (do bang mét) theo cong thitc P = Pye™, trong d6 Py = 760 mmHg 13 4p sudt & muc
nude bién (z = 0), i’ 13 hé sb suy gidm. Biét rang & ficf) cao 1000 m th’i 4p suét mjla khong k}li 1a
672,7 mmHg. Ap suat khong khi & d6 cao 3000 m (két qua lam tron dén hang phan tram) bang
527,03mmHg. ) 540, 03mmHg. 520, 03mmHg. I8 510, 03mmHg.

Cau 32. Trong khéng gian véi hé tc.)a\d(f) Oxy%, cho CIié?m A(3;-1;1), B(0;-3;3), C(1;7;1). Biét
rang toa do diém M théa man ‘MA+ 2MB + MC ’ dat gid tri nhé nhat cé dang M(a;b;c),
(a,b,c € R). Gi4 tri T = abc bang

10. B 0. B

Cau 33. Cho ling tru ding ABC.A'B'C’ ¢6 ddy ABC la tam gidc vudng cin tai A , gbc giita
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A'C véi mit ddy (ABC) bang 45°, canh bén AA’ = 4 . Goi M 1a trung diém cta CC’ .

Thé tich ctia khbi ling tru da cho bang 64.
Khoédng céch giita hai dudng thing A'B va AC bing 2v/2.

o
°
¢ g 232
(4]

® 0O
OMON _

Khoang cdch tit M dén mat phang (A'BC) bang

Goi « 13 géc nhi dién giita hai mit phdng (AB'M) va (ABC) . Gi4 tri
2
CoOsStx = —.

V5

O
o

Cau 34. Cho dd thi ham s6 y = f (z) lién tuc trén R va c¢6 d6 thi nhu hinh vé&:

, p 1
N A _ 2 . <X A 2 .
Ham sb g (z) = f (2° — 2z — 2) + 2024 nghich bién trén khodng (0, 5) ‘ O

Ham sb h(z) = f (1 — V2 — 2) ¢6 5 diém cuc tri. O ‘

Dit k(z) =2° — 4z + f <\/x2 — 4z + 16) . Hiéu gié tri 16n nhat va gis ‘ O
tri nhé nhit ctia ham sé k (z) trén doan [0;2] bang 80 — 24+/3.

Goi u (x) 1a ham s6 c6 dao ham lién tuc trén R va thod man v’ (z) = f ()
3 2
. Bat phuong trinh u (z) > z T im ding v6i moi z € (—2;0) khi va O ‘
10 6 2

chi khi m < u(— 2)+§

© 000

Cau 35. 1. Cho ham s6 y = f(z) cé dao ham f'(z) = (z — 3)*** <e2“’ —e’ +
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tat ca cac gi tri thuc clia tham sb m dé ham sb f(z? — 8z + m) c6 dlng ba diém cuc tri 1, zo,
3 sao cho 22 + x3 + x2 = 50.

2. M6t ménh dat hinh chit nhat ABCD cé chiéu dai AB = 25 m, chiéu réng AD = 20 m dudc
chia thanh hai phan bing nhau béi vach chin M N (M, N 1an lugt 1a trung diém ctia BC va AD).
Mot d6i xay dung lam mét con dudng di tit A dén C qua vach chén M N, biét khi 1am dudng trén
mién ABMN mbi gid lam dude 15 m va khi 1dm trong mién CDNM médi gis lam duge 30 m.
Tinh thdi gian ngan nhit ma d6i xdy dung lam dugc con dudng di tit A dén C.

n . 472 + 2
Cau 36. Giai phuong trinh log, P
Cau 37. Cho dudng tron (C) : 2° + y* = 25 ngoai tiép tam gidc nhon ABC cé chan dudng cao
ha tit B, C lan lugt 14 M (—1;-3), N (2; —3) . Tim toa dd c4c dinh clia tam gidc ABC biét A c6
tung do am.

Cau 38. 1. Cho hinh chép S.ABC c¢6 ddy ABC la tam giac can tai B v6i AB = BC = 3,
ABC = 120°. Hinh chiéu vuéng géc H ciia S 1én mit phing (ABC) ndm trén tia Cz song song
v6i AB, cung phia véi A trong nita mit phing bd BC v théa mén AHC = 60°. Biét c6-sin cla

2 S ]_0 2 2
gbc gitta hai mat phang (SAB) va (SBC) bang g Tinh thé tich khoi chép S.ABC.
2. Cho hinh hop dimg ABCD.A'B'C'D’ ¢6 @4y ABCD 13 hinh binh hanh véi AB = 3, AD = 4,
BAD = 120°. Canh bén AA’ = 2v/3. Goi M, N, P lan luot 13 trung diém ctia AA’, AD, BC va
a 1a gbc giita hai mit phang (A’AC), (M NP). Tinh sin a.

Cau 39. 1) Cho mAu s liéu gom bdn sb tu nhién phan biét va khéc 0, biét s6 trung binh cong 13
6 va s6 trung vi 1a 5 . Tim céc gié tri clia mau sb liéu d6 sao cho khodng bién thién clia miu s6
liéu dat gia tri nhd nhat?

2) Ban An tung 1 cii xic séc cho dén khi c6 mét mit xudt hién hai 1an thi dimg lai. Tinh x4c
sudt ban An phai tung xtc sic ding 3 lan.

2% — 322 — 1.
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n THPT LE XOAY

Cau 1. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuoéng canh 2a, mat bén SAB la tam
gidc vudng cén tai S vd ndm trén mit phing vudng géc véi ddy. Tinh khodng céch giita hai dudng
thing AB va SC.

12 may. B 9 may. 10 may. m 11 may.

Cau 2. Trong mit phing v6i hé toa do Ozy , cho tam gidc ABC c¢6 phuong trinh canh AB 13
r —y — 2 = 0, phuong trinh canh AC 1a = + 2y — 5 = 0 . Biét trong tdm ciia tam gidc 14 diém
G (3;2) va phuong trinh dudng thing BC c¢6 dang & + my +n = 0. Tim m + n.

5. B s3. 4. B

Cau 3. Hoc sinh A thiét ké bang diéu khién dién t md ctta phong hoc 16p minh. Bing gdm 10
ntt, mdi nit duge ghi sb tit 0 dén 9 va khéng c6 hai nit nao duge ghi ciing mot s6. Dé mé cira
can nhan 3 nut lién tiép khac nhau sao cho 3 sb trén 3 nit theo thit tu da nhan tao thanh mot
day sb ting dan va cé téng 1a 10. Hoc sinh B chi nhé duge 13 day ting. Tinh x4c sudt dé B md
dugc cita phong hoc d6 biét rang néu bam sai 3 1an lién tiép cla sé tu dong khéa lai.

531 630 = 631 530
3375 3375 3375 3375
var?+1—bx —2

(a,b € R) cb két qua 13 mét sb thuc. Gid tri clia bidu

Cau 4. Cho biét lirr%
z—
thitc a® + b bang

B 87— 48V3. B %. &6 +5v3. ‘11—2.

3 —3x 4+ 2

Cau 5. D6 thi sau 13 ctia ham sb nao dusi day?

Y

222 — 9z + 10 2?2 —5x+7 222 — 9z + 10 2?2 —5x+7
A = = . C = . = .
.y z+2 B -z + 2 . -z + 2 m T+ 2
Cau 6. Tam gidc ma ba dinh clia né 13 ba trung diém ba canh cia tam gidc ABC dugc goi
la tam gidc trung binh cta tam gidc ABC. Ta xay dung day cac tam gidc A;B1C1, A2 ByCo,
A3BsCs, ... sao cho A;B;C; 13 mdt tam gidc déu canh bang 3 va v6i mdi s6 nguyén duong
n > 2, tam gidc A, B,C, 1a tam gidc trung binh ctia tam gidc A,_1Bn_1C,_1. V6i mdi sb nguyén
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duong n , ki hiéu S, tuong tng 13 dién tich hinh tron ngoai tiép tam gidc A,B,C,. Tinh tdng
S=5+S+--+5+--
I

Bs--" B s=5r &5 =4r Bs=-

4
Cau 7. Cho d6 thi ham s6 y = f(z) c6 d6 thi nhu hinh v&. Ham s6 y = f(z) dong bién trén
khodng nao dudi day?

(2; +00). B 2. (-22). B (-3 0).
Cau 8. Trong ky thi THPT Qubc Gia, méi 16p thi gdm 24 thi sinh dude sip xép vao 24 ban khic
nhau. Ban Nam 13 mot thi sinh du thi, ban ddng ky 4 mon thi va ci 4 lan thi déu thi tai mot
phong duy nhéit. Gid si gidm thi xép thi sinh vao vi tri mét cidch ngdu nhién, tinh x4c xuit dé
trong 4 1an thi thi ban Nam c6 dting 2 1an ngdi ciing vao mot vi tri.

. % B 4_1 = 253 899

35 7 1152° 1152°

Cau 9. Trong khong gian véi hé toa d6 Ozyz cho A(3;2;1), B(—2;3;6) . Diém M (z1r;yar; 21r)
thay ddi thuéc mit phing (Ozy). Tim gi4 tri cia biéu thitc T = x5, + yas + 2zpr khi )M +3M
nhé nhét.

n-. B, 2. B -
Cau 10. Cho ham s y = f(z) c6 dd thi nhu sau. Tim tit c& cic gid tri clia tham sb m dé phuong
trinh 2f (z) + 3m + 3 = 0 ¢6 ding 3 nghiém phin biét.

Y
3
1 x
5 5 5 5
—§<m<1. E—1<m<§. —ggmgl. E—lémég.
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Cau 11. Chohamsby = f(x). Biét ham sb f'(z) c6 d6 thi nhu hinh bén duéi. Him sé y = f(3—z?)
dong bién trén khodng

/—6 _1\1/2 x

(=1;0). B o). (2;3). B-2-
Cau 12. Ong A du dinh diing hét 6,5 m? kinh dé lam mot bé ca c6 hinh hép chit nhat khong nép,
chidu dai gAp ddi chiéu rong (cidc mbi ghép c6 khdng dang ké). BE c4 c6 dung tich 16n nhit bing
bao nhidu (két qua 1am tron dén hang phan trim).

1,33 m®. B 2,26 m®. 1,50 m®. B 1,61 m?.
Cau 13. Trong khéng gian Ozyz cho hai diém A(2; —4;3) va B(2;2;7). Trung diém cia doan
thing AB c6 toa d0 13

(4; —2;10). B 2;6;4). (2; —1;5). B (1;3;2).
Cau 14. Tim tit ci cac gia tri thuc ciia tham sb m dé duong th&ng di qua hai diém cuc dai, cuc
tiéu clia dd thi ham s6 y = 2® — 3mz + 2 cit dudng tron (C) c6 tdm I(1;1), ban kinh bing 1 tai
hai diém phén biét A, B sao cho dién tich clia tam gidc JAB dat gié tri 16n nhat?

2+ 3 2++v3 1++/3 2+ 4/5
B--2 @gn-2El ge-EY gn-2=8
2 3 2 2

Cau 15. Cho ham sb y = f(z) c6 bang bién thién nhu sauTéng sb tiém cén dimg va tiém cén
ngang clia do thi ham s6 da cho 1a

T —00 0 3 400
Y - - 0 +
1 2 3
—00 -3

(A JE B« (C P2 D K}

Cau 16. Cho ling tru dimg ABC.A'B'C" ¢6 d4y ABC la tam gidc vudng tai A véi AC = aV/3.
Biét BC' hop v6i mit phang (ACC'A') mét gée 30° va hop véi mit phing ddy gbc a sao cho
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sina = @ Goi M, N lan lugt 1a trung diém canh BB, A'C'.

© 0 00

Géc giita MN va (ABC') bang 60°.

? p S 2a3
Thé tich khéi chép C".ABB'A’ bing 3\? : O @
: af
Khoang cach gitta MN va AC’ bang O ‘
Do dai dudng cao ciia 18ng tru bang av/3. O ‘

Cau 17. Cho hinh 14p phuong ABCD.A'B'C'D’ ¢6 canh béng a. Trén cic canh CD va BB’ ta
lan lugt 14y diém M va N sao cho DM = BN = z v6i 0 < = < a. Céc ménh dé dudi day ding
hay sai?

o

AC' = AA' + AB + AD. O

\

Goi K 1 trung diém AD, khi d6 C"K C"C’ + C"D' + - C" f O ‘

Goc gitta vecto ;4_0_)’ va W bang 60°. O ‘

AB-BD = O @

Cau 18. Mot cong ty mubn xdy mot dudng 6ng dan tit mot diém A trén bd bién dén méot diém B
trén mot hon ddo (nhu hinh vé). Gi4 dé xay dudng éng trén b 13 50 000 USD mdi km va 130 000
USD dé xdy mdi km duéi nuéc. Goi C 13 diém trén bd bién sao cho BC vudng gbéc véi bd bién,
BC =6 km, AC = 9 km. Goi M 1a vi trf trén doan AC sao cho khi lam éng dan theo dudng gip
khiic AM B thi chi phi it nhét.

6 km

9 km T
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© 000

Néu cong ty 18p duong éng theo duong ACB thi chi phi hét sb tién
1230000 USD.

Chi phi thdp nhit dé hoan thanh viéc xdy dung dudng éng dan la
1170000 USD.

Néu cong ty 18p dudng éng theo dudng gip khic AMB thi khi M 1a
trung diém ciia AC chi phi hét sb tién 1200000 USD.

Néu cong ty 1§p dudng dng thing theo dudng trén bién tir A dén B thi
chi phi hét sb tién nhoé hon 1400000 USD.

Cau 19. Xét tinh ddng sai cla cdc khing dinh sau

e - S

Tap tit cd céc gid tri clia tham s6 m dé phuong trinh logiz —
(m —1)logsz + 4 —m = 0 c6 2 nghiém phén biét thudc [1;25] 1a (a;b].
2

Cho phuong trinh 3% + m = logs (z — m), v8i m 14 tham s6. S6 gi4 tri
nguyén ctia m € (—15;15) dé phuong trinh da cho cé nghiém 13 13.

Cho ham sb f (z) = |2* — 3ma® + 3(2m — 1)z — m/| . S6 gid tri nguyén
clia tham sb m € [—2022;2022] dé ham sb f (x) c6 ding 5 diém cuc tri
nam vé phia bén phai truc Oy bang 2021.

Cho ham s6 y = |2° — 32> — 9z + m| v6i m la tham sb thuc. Goi S 1a
tap hop céc gid tri nguyén cla tham sb m dé gia tri 16n nhit ctia ham
s6 trén [—2;3] bing M < 50 . Téng céc phan tit cia S bang 735.

O @ @
® O O

e 0 0B
c o o B

O

O

Cau 20. Cho ham s6 y = f (x) c6 dao ham trén R va ham sb y = f' (x) 1a ham sb bic ba cé do
thi la duong cong trong hinh vé. Xét tinh ding sai clia cac khang dinh sau:

TRANG 124


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

y = f'(z)

TR 2 £

Ham s6 y = f () c6 hai diém cuec tri. O

O @

p 1 o -
Hamso g (z) = f (z)— §x2+x+2 024 dong bién trén khodng (—g; —g) . ‘

f(2) =4 O

Ham s y = f (z) dong bién trén khodng (—oo; —2). ‘

©0 00
o

Cau 21. Cho hinh chép S.ABCD c6 ddéy ABCD 1a hinh thang cdn, AD song song BC, BC' = 2a,
AB = AD = DC = a (a > 0). Mt bén SBC 13 tam gidc déu va ndm trong mit phing vuéng
gbc voi ddy. Goi O 1a giao diém AC va BD. Biét SD vuéng géc véi AC, M 1a diém thudc doan
OD, MD = z (z > 0), M khéc O va D. M4t phing (a) qua M va song song hai dudng thing SD

ay/m

va AC cét khbi chép S.ABCD theo mot thiét dién. Dién tich thiét dién 16n nhéat khi z = 4

KET QUA:

Tim m.

4

< 3 <
Cau 22. Cho ham s6 f(z) = % — ma® + E(m2 — 1)z + (1 — m*)z + 2019, m 1a tham sb thye.
Biét rang ham sb y = f(|z|) c6 sb diém cuec tri 16n hon 5 khi a < m?.

KET QUA:

Cau 23. Anh Binh giri 200 triéu vao ngan hang TIAD véi ki han c6 dinh 12 thdng va hudng lai
suat 0,65%/thang. Tuy nhién sau khi giti dugc tron 8 thang anh phai ding dén 200 triéu trén.
Anh dén ngdn hang dinh rit tién thi duge nhan vién ngdn hang tu vin: "Néu rat tién truée ki
han, toan bo s tién anh giti chi c¢6 1i sudt khong ky han 14 0,02%/théng. Anh nén thé chip sé
tiét kiém d6 tai ngdn hang dé vay ngan hang 200 triéu véi 1ai sudt 0,7%/thang. Khi sd clia anh
dén ki han, anh cé thé rat tién dé trad ng ngan hang". Néu lam theo tu vAn ciia nhan vién ngén
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hang thi anh Binh s& d& thiét hai bao nhiéu triéu dong (l1am tron dén hang phan chuc)? Biét ngan
hang tinh 1ai theo thé thitc 14i kép.
Dién d4p 4n:

KET QUA:

Cau 24. C6 bao nhiéu gi4 tri nguyén 16n hon 2 clia y sao cho v&i médi y ton tai ding 3 s6 nguyén

duong z théa man 3% — y < 2log, (3% — 2).

Cau 25. M6t tAm bat hinh vuéng canh 20 m nhu hinh vé duéi day. Ngudi ta du tinh cit phan
t6 dam ctia tAm bat rdi gip va may lai (cic dudng may khong dang ké), nham muc dich phi lén
thap dén trang tri (c& phdn xung quanh va ddy clia hinh thdp dang hinh chép tit gidc déu) dé
tranh hu hai thap khi troi mua. Biét khdi chép hinh thanh sau khi gdp va may lai can thé tich
16n nhét thi méi phii kin thap dén. Hoi phan dién tich tAm bat bi cit 1a bao nhiéu dé ddm bao
yéu cau trén (don vi m?).

KET QUA:

Cau 26. Mot clta hang trung binh ban dudc 100 c4i Tivi mdi thang véi gid 14 triéu dong mot cai.
Chii ctta hang nhan thiy ring, néu gidm gis ban mdi cai 500 ngan dong thi s6 lugng tivi ban ra
sé ting thém 10 c4i mdi thang. Hoi cita hang nén ban véi gid bao nhiéu dé doanh thu clta hang

13 16n nhat?

Cau 27. Mot gia dinh can it nhat 900 don vi protein va 400 don vi lipit trong thitc &n méi ngay.
M&i kilogam thit bo chita 800 don vi protein va 200 don vi lipit. Mdi kilogam thit lgn chita 600
don vi protein va 400 don vi lipit. Biét rang gia dinh niy chi mua nhiéu nhit 1,6 kg thit bo va 1,1
kg thit lon. Gi4 tién mot kg thit bo 14 160 nghin ddng, mot kg thit lon 14 110 nghin déng. Goi z,
y 1an lugt 13 s6 kg thit bo va thit lon ma gia dinh dé can mua. Tim z + y dé tong sb tién ho phai
tra 1 it nhat ma vAn ddm bao lugng protein va lipit trong thitc &n.
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Cau 28. Cho phuong trinh cos2x — sinz + % —1 =0 v6i m la tham sb. C6 bao nhiéu gi4 tri

. . 5
nguyén cta tham so6 m dé phuong trinh c6 5 nghiém trén khodng (—%; ?ﬁ)

KET QUA:

Cau 29. Mot chiée 6 t6 duge dit trén mit ddy dudi ciia mot khung sét c6 dang hinh hop chit
nhat véi ddy trén 13 hinh chit nhat ABC'D, mit phing (ABCD) song song véi mét phang ndm
ngang. Khung sit d6 dudc budc vao méc E ciia chiée cn cdu sao cho cac doan day cép EA, EB,
EC, ED c6 d6 dai bing nhau va ciing tao v6i mit phing (ABC'D) mdt géc 60°. Chiée can ciu
kéo khung s&t lén theo phuong thing ding. Biét ring céc luc cing F'1, Fo, F'3, F4 déu c6 cudng
dd 1a 5000v3 N va trong lugng ciia khung s§t 1a 3000 N. Trong ludng ciia chiéc xe 6 t6 bing
100z. Tim .

e

KET QUA:

Cau 30. O mét sb ving qué 8 Viét Nam, trudc mbi nha thudng ¢é6 mot khodng san réng dé phoi
lda vao mua git va cling 14 noi dé td chitc mot s6 sy kién: ddm cudi, ddm hoi, thoi ndi,... Bac An
tinh x4y mot san trudc cita nha hinh chit nhat ABCD cé d6 dai céc canh lan lugt 13 AB =5 m
va AD = 12 m. D& tién cho viéc thoat nudc khi trdi mua va khi rita sdn nén bac An xay vi tri B
thap hon vi trf A 13 5 cm, vi trf D thap hon vi tri A 14 8 cm. Chon hé truc toa d6 Ozyz nhu hinh
vé dé x4c dinh xem vi tri C thp hon vi trf A bao nhiéu cm (lam tron dén hang don vi).
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KET QUA:
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n THPT NAM DAN NGHE AN

Cau 1. Diéu tra vé chiéu cao ctia hoc sinh 16p 10A, ta cé két qua sau:

Chiéu
cao (om) | [150:154) | [154:158) | [158;162) | [162;166) | [166;170) | [170;174)
S0 hoc 5 10 15 12 5 3
sinh

S6 trung binh 13
158,94. B} 160, 88. 161, 02. B 159, 5.

Cau 2. Thanh phé A c6 dan s6 nim 2024 13 khodng 3,2 triéu ngudi va téc do gia tang dan sb
trung binh méi ndm 13 0,7%. Néu téc do gia ting dan sb van giit nguyén nhu nam 2024 thi uéc
tinh vdo ndm ndo dan s6 clia thanh phd d6 dat khodng 4 triéu ngudi?

2057. E) 2033. 2032. ) 2056.

Cau 3. Cho ham s6 y = f (x) . D6 thi hAm s6 y = f’ (z) nhu hinh bén dudi

Y

Ham s6 g (z) = f (\/ 2+ 25 +3— Va2 4+ 2z + 2) nghich bién trén khodng nao sau day?
1 1

<§;+oo>. B (—;-1). (—=1;+00). D <—oo; 5).

vVe+6-2

m m - .
Cau 4. Cho lim = (; 14 phén s6 toi gidn, m,n € Z,n > 0 ). Gié tri cla bieu

z—2 x? —4
thttc P = 5m + n? bang

2309. B 2379. 2310. [ 230s.

Cau 5. Cho khéi gb c6 cic mit déu 13 mot phan clia mit phang véi (ABCD) || (EFMH),
CK || DH. Khbi gb bi héng mot géc (hinh vé). Bic thg moéc mudn lam dep khdi gd bang cach cit
khéi gb theo mit phing («) di qua K vi song song v6i (ABCD). Goi I, J 1an lugt 13 giao diém
cia DH, BF v6i mit phang (). Biét BF = 50 cm, DH = 70 cm, CK = 45 cm. D6 dai doan
FJ gan nhét véi gia tri ndo sau day?
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A D

28cm. B 20cm. 28cm. E 25cm.

Cau 6. Mot sinh vién ra trudng di lam ngay 1/1/2024 véi mitc luong khéi diém 1a a dong mbi
thang va clt sau 2 ndm dugc tang thém 10% va chi tiéu hang thang cia anh ta 13 60% luong, phan
con lai tiét kiém hét dé mua nha. Gié tri hién tai cia cin nha 1 1 t§ ddng va cling sau 2 nim gis
tri tdng thém 5%. Véi mitc Iuong khéi diém a 13 bao nhiéu thi sau 12 ndm anh ta mua dudc nha
(két qua quy tron dén hang nghin dong)?

19028000 déng. [ 20092000 déng. 18092000 déng. B 16092000 déng.
Cau 7. Cho hinh hép chit nhat ABCD.A'B'C'D’ ¢6 céc canh AB = aV/3, AD = 2a. Biét khodng
cach tit A dén mit phang (BCD'A’) bing a. Tinh thé tich khéi hop chit nhat ABCD.A'B'C'D’.

3a3. B a*V2. a>V/3. E 3a%V/2.

Cau 8. Cho hinh chép S.ABCD cb (géy 14 hinh binh hanh, canh bén SA vudng géc véi ddy. Biét
khodng cich tit A dén (SBD) bang 7a. Tinh khodng cich tit C dén (SBD)?

4a 12a 3a 6a
. 7 7 . 7 7
Cau 9. Mot cong ty bat dong san c¢6 50 cin hd cho thué. Biét ring néu cho thué médi cin hé véi
gia 2000000 dong mdi thang thi moi cin hé déu cé ngudi thué va ctt mdi lan ting gia cho thué
mdi cin ho 100 000 déng mdi thang thi c6 thém 2 c&n ho bi bd tréng. Mudn cé thu nhip cao nhét,
cong ty d6 phai cho thué véi gi4 mdi can ho 14 bao nhiéu?
2.250.000. B 2.350.000. 2.450.000. 5 2.550.000.

Cau 10. M6t chit diém dao d6ng didu hoa xung quanh diém O theo phuong ndm ngang. Biét
rang vi tri ctia chit diém d6 so v6i O tai thoi diém ¢ (gidy) dugc xc dinh theo phuong trinh

2t R . 2 a2z s .
T = 3cos <§ + g) m. Trong 5 gidy dau, thoi diem nao thi chat diém nam xa O nhat?

B: B- g B

Cau 11. Cho hinh vudng kich ¢3 3 x 3 nhu hinh vé. S&p xép ngdu nhién cac sd ti nhién tit 1 dén
9 vao 9 6 vudng. Tinh x4c sudt dé cé téng 3 6 trong ciing mot hang hay mot cot 14 s6 187

1 2 5 3
. ﬁ. B ?. C ﬂ. ﬂ.

Cau 12. Véi s6 nguyén duong n thda man C2CI % + 4C2C 2 + 4C2CP % = 12544. Tinh P =
Ai ) C;Lz—l

ma—
B P =9. B} P = 560. 8 r-=2. B P =245
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Cau 13. Trong dé kiém tra 15 phit mon Todn c6 20 cau tric nghiém. M&i cdu tric nghiém cé 4
phuong 4n tra 13i, trong dé chi c6 mét phuong én tra 16i ding. Binh gidi chic chdn ding 10 cau,
10 cau con lai Iita chon ngdu nhién dap 4n. Biét ring mdi cau tra 16i ding dudc 0,5 diém, tra 15i
sai khong bi trit diém.

© 0 00

Binh ch&c chén dugce 5 didm.

. 3
Xéc sudt d8 Binh tra 10i sai & mot cau 1 .

acC suat de binn tra 101 Sal O MOt cau la 4 ‘ O
X4c sut dé Binh dat dting 8 diém 13 <Z> - (Z) : O @
X4c sudt dé Binh dat dugc tit 9 diém trd 1én nhé hon 0,0004. O @

Cau 14. Cho ba s6 thuc duong z, y, z theo thit tu 14p thanh cip sb nhan dong thdi véi moi sb
thuc duong a (a # 1) thi log, z, log /v, log 5 2 theo thit ti 1ap thanh cAp s6 cong. Céc ménh dé
sau dang hay sai?

o

©

o

ST S O 3

log ,,y =2log, y.
logs (22 + 2°) < 4logs y.

log, z +log ,y+1logag 2z = 3log, >

00
O O O

2023z 2024y 60z
+ +
Y z T

= 2025.

O
o

Cau 15. Cho dd thi hdm sb y = f (x) nhu hinh v& dudi ddyD#t ham g(z) = f(z+1) — 2.

Y
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e Biét f(1) = —1, f(3) = 1. Tong gi4 tri 16n nhét v& gid tri nhé nhat cla O ‘
. ham s6 h(z) = |f(z)| trén doan [0;2] bang 6.

é Ham s6 g (z) dong bién trén khodng (—oo;1). ‘ O
G Ham s6 g (|z|) c6 hai diém cyc tri. O ‘
6 Ham s6 g (z) nghich bién trén khodng (—1;1). ‘ O

Cau 16. Cho hinh chép S.ABCD c6 ddy ABCD la hinh thang vudng tai A va B ¢6 AB = 2,
AD = CD =1, SA vudng géc v6i mit phing (ABCD), géc giita dudng thing SC va mit phing
(ABCD) bing 60°. Goi M 13 trung diém ctia doan thing SB.

T O £

©  Goc gitta dudng thing SC va miit phing (ABCD) 1a gée SOD. ® O
é Tinh thé tich cia khéi chép M.BCD bing g ® O
6 Chiéu cao ctia khéi chép S.ABCD bang V6. ‘ O
é Thé tich ctia khéi chép S.ABCD bing ? O @

Cau 17. Trong khong gian v6i hé toa d6 Oxyz, cho hinh hop ABCD.A'B'C'D'. Biét B(4;0;0),
2 1 X

D'(6;8;10), diem [ (5, 4; —g) va I'(z;y; 2) 1an lugt 14 tAm hinh binh hanh ABCD va A'B'C'D’.

Tinh gi4 tri biéu thtc T =z -y - 2.

KET QUA:

Cau 18. Gi4 si chi phi tién xiing C (dong) phu thudc tdc dd trung binh v (km/h) theo cong thitc
ow) =201 3,
o 2

KET QUA:
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m THPT NGUYEN BiNH

Cau 1. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuoéng canh 2a, mat bén SAB la tam
gidc vudng cén tai S vd ndm trén mit phing vudng géc véi ddy. Tinh khodng céch giita hai dudng
thing AB va SC.
a3 a5 2a+/3 2av/5

R 8- 3 8-

Cau 2. Cho hinh chép S.ABCD c6 ddy ABCD 1a hinh thoi canh a, BD = a. Canh SA vudng
6 .

gbc vGi mat day va SA = %. Tinh géc gitta hai m&t phang (SBC) va (SCD).

60°. B 120°. 45°. ) 90°.
Cau 3. Cho ham sé y = f(z) x4c dinh va c6 dao ham trén R thda man f2(1 +2z) —|—f3(1 —z)==x.
Viét phuong trinh tiép tuyén ciia dd thi ham sb6 y = f(z) tai diém c6 hoanh d6 bang 1.

1 6 -1 6 1 3 1 6
y:?z—?. Bsza:—l-?. y:?w—?. Eyz—?x—?.

Cau 4. Goi S 1a tap hop cac sb tut nhién c6 6 chit s6. Chon ngdu nhién mot s6 tit S , tinh xac
suat dé céac chit s6 ciia s d6 d6i mot khac nhau va phai cé mét chit s6 0 va 1 .
A 7 7 = 189 7
125 150° 1250° 375

R 2 x
Cau 5. Dudng tiém cédn ngang ctia d6 thi ham so y = 2 ¢6 phuong trinh 1a

y=—2. Bx=2. y=—1. Ex=4.
Cau 6. Ham sb y = 2* — 42® ddng bién trén khodng
(—00; 4+00). B 3;+0). (—1;400). B (—x;0).

Cau 7. Cho khéi ling tru tam gidc déu ABC.A'B'C" ¢6 chiéu cao bang av/3 va hai dudng thing
AB', BC' vudng gbc véi nhau. Tinh theo a thé tich V ciia khéi ling tru ABC.A'B'C’' . Dit AB = 2x
véi z > 0. Goi M 14 trung diém ctia A’'B’ suy ra C'M = /3.

6a’. B ga3. al. E ga?’.
Vo2 — 4422241

2 — 3z

Cau 8. S6 dudng tiém can dttng va tiém cin ngang clia d6 thi ham sb y =
1a

2. B« 1. B
(m—2)z+m+ 2024

r—n-—2 .
va truc tung lam tiém cédn ding. Khi d6 gié tri ciia m + n bang

2. Bo. 4. D B

Cau 10. Cho ham s f (z) ¢6 dao ham f' (z) = 2°(z —1)*(z +2), € R. Khodng nghich bién ctia
ham s6 1a

(=2;0). B (—o0;-2); (0;1).
(—o0; —2); (0; 4-00). B (—2,0); (1;+c0).

_>
Cau 11. Cho tit dién ABCD. bat E = 7, E = b, zﬁ = 7. Goi G la trong tdm tam giac
BDC. Ping thitc nao sau day ding?

Cau 9. Biét ring d6 thi ham sb y =

nhén truc hoanh lam tiém cin ngang
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@=7+7+7. m—cﬁ=17 T+ 7).

.ﬁ 7+b+?) Eﬁ 7+b+?)
Cau 12. Cho hinh hép ABCD.A'B'C'D’ tam O. Goi I 13 tAm clia hinh binh hanh ABCD. Dit
— — — —
AC"=,CA =, BD' =7, DB' = . Khi d6

1 1
(A _1):—1(7+7+?+7). BzO_}:——ﬁ+?+?+?.
1

25?:5(7+7+?+7). [ 20] - J@+T+7 + 7).
Cau 13. Cho ham s6 y = —z* — mz® + (4m — 9) 2 + 15 v6i m 1a tham s6. C6 bao nhiéu gié tri
nguyén ciia m dé ham s6 nghich bién trén khodng (—oo; +00).

A8 Bs C g Bs

Cau 14. Cho tit dién ABCD. Goi M va P lan lugt 13 trung diém ctia AB va CD. Dit zﬁ = b
ﬁ ? Jﬁ 7 Khéng dinh nao sau day ding?

BiP-(2+d-7) B7-(2+7-4)
BiP-(2+d+7). Bi7-(d+7-2)
Cau 15. Cho ham s6 y = f (z) c6 bang bién thién nhu sau

T —00 -1 0 1 +o00

NN

Ham sb g (z) = f (2z + 7) nghich bién trong khodng nao duéi day?

(—5;—4). B (—=3;0). (—4;-3). m (—o0; —b).
< 2 5 . N <
Cau 16. Ham s6 y = xx:_ 1 c6 bao nhiéu cyc tri? Ham s6 y = f (z) dong bién trén khodng nao
sau day?
T —00 -1 0 1 400
Y + 0o - 0 + 0 -
3 3
—00 1 —00
3. Bo 2. B

Cau 17. Moment luc 13 mét dai lugng vat 1y, thé hién tac dong giy ra su quay quanh mot diém
hodc mot truc clia mot vat thé. Trong khéng glan Ozyz, v8i don vi do la met néu tdc dong vao

can mo 16t tai vi tri P mot luc F' dé vin con ¢ & vi trf O thi moment luc M dugce tinh baéi cong
thitc M = [O? ?} Cho O? = (z;y;2), = (a; b; c). Néu giit nguyén lyc tac dong F trong khi
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s — - —
thay vi tri dit luc P sang P’ sao cho OP' = 2@’, moment Iyc 14 M'. Khi d6 M’ = k- M. Tinh
k

B:=-2 B:=2 k:-%. Ek:%.

Cau 18. Cho hinh chép S.ABC ¢6 BC = aV/2 , cic canh con lai déu bang a . Géc giita hai vecto
S@ va 1@ bang

60°. B} 120°. 30°. ) 90°.
Cau 19. Mbt chat diém chuyén dong theo quy luat S (t) = 3t> — t°, trong d6 ¢ 1a thdi gian tinh
bang gidy va S (t) 1a quang dudng tinh bang mét. Thoi diém ¢ tai d6 van téc v (m/s) ciia chuyén
dong dat gia tri 16n nhat 13

B:=: B:=2 B:=s B:=1

Cau 20. Cho parabol (P,) : y = —2® 4+ 6 cit truc hoanh tai hai diém phan biét A, B va duong
thing d: y = a (0 < a < 6). Xét parabol (P;) di qua 2 diém A, B va c6 dinh thudc dudng thing
d:y =a. Goi S 13 dién tich hinh phing giéi han bdi (P,) va d, S, 13 dién tich hinh phéng giéi
han béi (P,) vA truc hoanh. Biét S; = S,. Tinh a® — 12a* + 108a.

Y
(P1)
S1
y=a
S 2
A B
ool A
N7 =2s. B 7 =210 8 =216. B =217
Cau 21. Cho ham sb f(z) c6 dao ham trén [0; +00) théa man f(0) =1, f(z) > 0, Vz € [0; +00)
1 1
va + =1, Vz € [0;+00).
ONPIIORS Ot
Ménh dé Ding

e OOe®
o ee0f
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Cau 22. Cho tit diétn OABC c¢6 ba canh OA, OB, OC d6i mét vudng géc véi nhau va OA = 1,
OB =2, OC = 3. Diém G 1 trong tam ciia tam gidc ABC. Céc ménh dé sau dting hay sai?

“ E
©® o0i+0B+0C-30¢.
é Tich v6 huéng cta hai véc-to AB va OC bang 3. O ‘

O o i vecto OC bing g. ® O

o diém M thay déi, bidu thitc Q = MA® + MB? + MC? + 3MO? dat O @
gid, tri nhé nhat khi diém M 1a trung diém cta doan OG.

Cau 23. Mot phan 14t cit clia ddy nii c6 d6 cao tinh bang mét duge md t& bdi ham sb y = f(x) =
1 9 81 2
~1320 000x3 + 3 520:1: — ﬂx +840 v6i 0 < z < 2000. Xét tinh ding, sai clia cdc khang dinh sau

2000+
1500
10001

5001

<

Il
>
—

8
~

[\)
O -
(=
(e}
8|

)

D6 cao thip nhit clia day nii 14 460 m.

D6 cao nhét clia day ndi 13 1392 m.

Trong khoang (a;b) (véi b— a 16n nhit) do cao clia day nui tdng dan khi
dé6 két qua 5a — b = 450.

Trong khodng (0;c) (v6i c 16n nhét) d6 cao clia day nii gidm dan khi d6
dién tich toan phan cta khéi lap phuong canh c 13 S = 810 000.

o e e08
o ool

© 000
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Cau 24. Cho ham s6 y = f (z) c6 dao ham f' (z) = (z + 3)° (2 —z), Vz €R.

Ham s y = f () c6 3 diém cuc tri.
Ham s6 y = f (z) c¢6 1 diém cuyc dai.
Ham s6 y = f (¢° — 6z + 10) c6 2 diém cuc tri.

Cé 8 gié tri nguyén duong ctia tham s6 m dé hAm sé y = f (z* — 6z + m)
c6 5 diém cuc tri.

o060

QO
O @

O @

Céu 25. Cho hinh ling tru ditng ABCD.A'B'C'D’ ¢6 d4y 1a hinh thang cAn, AB = BC = CD =
a, AD = 2a, O 13 trung diém clia canh AD. Biét ring géc giita dudng thing A'C' va mit phing

(ABCD) bang 45°.
Xét tinh ding sai clia cdc ménh dé sau

TR 2 £

Géc giita dudng thing A'C v mit phing (ABCD) la CA'A.

Khodng céch giita hai dudng thing AB va B'C bang khodng céch tit
diém B dén mit phing (B'CO).

Thé tich clia hinh ling tru dttng ABCD.A'B'C'D’ bang 9%

Goi (P) la mit phing di qua B va vudng géc véi dudng thing A'C. Biét
(P) chia khéi ling tru ABC'D.A’B'C’ D’ thanh hai khéi da dién. Thé tich

ctia khoi da dién chita dinh A bang 15Ta

® 000

, 3 ,
Céu 26. Cho ham s6 y = — T °_ \6i m 1a tham s6.
x+m+2

O @

® O
® O
® O

m

Tap x4c dinh cia ham s6 14 2 =R\ {m + 2}.

V6i m = 2 thi hAm s6 ddong bién trén ting khodng x4c dinh ciia né.

V6i m = 0 thi ham s6 nghich bién trén ting khodng x4c dinh ciia né.
Cé 10 gis tri nguyén ctia tham sb m € [—10;10] dé ham sb y =

mz + 3
r+m-+2

© 000

’ ddng bién trén khodng (1;+00).

Cau 27. Cho ham sb y = z* — 22° — 3. Tim s6 diém cyc tri cia hAm s6 y = [z* — 2z

O

OO0 @

2_3)
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KET QUA:

KET QUA:

Cau 29. Cho ham s6 f(z) = 2° + 42® + m + 2024. Sb gi4 tri nguyén 4m ciia tham sb m dé bt
phuong trinh f({/f(x) +m) > x* — m c6 nghiém thudc doan [0; 3] 1a

Céu 28. Cho hinh 14p phuong ABCD.EFGH. Tinh cos (AC, DE).

KET QUA:

Cau 30. Hinh vé dudi ddy md t4 mot ngon nidi c6 dang hinh nén c6 dd dai dudng sinh bang 60
m, ban kinh ddy bang 20 m. Nha dau tu du lich dy dinh x4y dung mdt con dudng nhim phuc vu
viéc chuyén chd khéch du lich thim quan ngdm cénh vong quanh ngon ndi b&t ddu tit vi trf A va
dimg & vi trf B sao cho doan AB = 10 m. Biét ring ngudi ta da chon xdy dung duong di ngin
nhat vong quanh ndi tit A dén B, doan dudng dau 1a phan lén dbc tit A va doan sau sé xudng
déc dén B. Khi dé quing dudng xubng déc di tit A dén B bang %} v6i a, b € N*. Tinh tdng
T=a+hb.

KET QUA:

(m+1)z?2+2m+1)z+m+2
z+1

Cau 31. Goi (C) 13 d6 thi ham sb y = . Gi4 tri clia m dé tiém
can xién ciia (C) di qua diém A (2;8).

KET QUA:
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Cau 32. Cho hinh chép S.ABCD cé day 1a hinh binh hanh tdm O, M 13 diém thay ddi trén SO.
Ti s6 SS—]\(;I = % sao cho P = MS? + MA%? + MB? + MC? + M D? nhé nhét 13 bao nhiéu. Tinh
a+b.

KET QUA:

Cau 33. Cho mdt tAm nhom hinh luc gidec déu canh 90 cm . Ngudi ta cit & mdi dinh cla tdm
nhém hai hinh tam gidc vuéng bing nhau, biét canh géc vudng nhé bing x (cm) rdi gip tam
nh6m nhu hinh vé& dé duge mot hinh ling tru luc gidc déu khong cé nip. Tinh = dé thé tich khbi
ling tru luc gidc déu trén 1a 16n nhét.

N
\
’

KET QUA:

Cau 34. Cho ham s6 bic ba y — f(z) 6 dd thi nhw hinh vé bén.HSi dd thi ham sb y —
(> + 4z +3)Vrl +
z [f*(z) — 2f ()]

¢6 bao nhiéu dudng tiém can ding?

- — - — - ——— =

_3 —1\ 0

KET QUA:

Cau 35. Mot may bay dang cit canh tit phi trufdng V6i hé toa do Oa:yz dugce thiét 14p nhu hinh

v&, cho biét M 1a vi trf clia mdy bay, OM = 14, H HOB = 30°, M MOC = 60°. Diém M (a,b,c). Tinh
P = abc.
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KET QUA:

Cau 36. Nguoi ta muon lam mo6t san noi hinh vuéng noi lien mét sdn khau nodi trén mat ho co

N P 1 £ 1x 2
b3 14 mot nhédnh d6 thi ctia ham s6 (C): y = Tt 1 v6i dat lien 14 nita mit phang gi6i han béi

duong thing d: y = —z + 1. Tinh dién tich S cla m&t san ndi, biét hinh vudéng c¢6 2 dinh ndm

trén (C), 2 dinh con lai ndm trén d.
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ﬂ THPT TAM DUONG

Cau 1. Cho ham s6 y = 2° — 3ma® + 3 (m* — 1)  — m® — m, véi m 13 tham s6. Goi A4, B 13 hai
diém cuc tri ctia dd thi ham s va I(2; —2). Goi S 13 tap hop céc gia tri thuc clia tham s6 m sao
cho ba diém I, A, B tao thanh tam gidc noi tiép dudng tron cé ban kinh bang v/5. Tinh tdng cac
phan tit ctia S.

20 15 4 3
B 7 8 7
Cau 2. Himsby =In (4 — xz) dong bién trén khodng nao?

(0;2). B (22 (—00;0). B (-2;0).

Cau 3. Ldp 10A c6 7 hoc sinh gi6éi Toan, 5 hoc sinh giéi Ly, 6 hoc sinh giéi Hoa, 3 hoc sinh gio6i
ding hai moén Toan va Ly, 4 hoc sinh gidi ding hai mén Toan va Héa, 2 hoc sinh gidéi ding hai
mén Ly va Héa, 1 hoc sinh gidi ci ba mén Toan, Ly, Héa. Hdi s6 hoc sinh gidi it nhit mot mon
cua 16p 10A 1a

10. Bo 18. D k¢

Cau 4. Cho hinh chit nhit ABCD c¢6 AB = 8, AD = 6. Goi P la trung diém canh CD va Q 13
mot diém thudc canh BC sao cho QC = 2QB. Tinh ban kinh dudng tron ngoai tiép tam gidc
APQ.
442 V3
i) s PN iR B
Cau 5. Cho ham s6 y = f(x) c6 d6 thi nhu hinh v& bén dudi. Khi d6, gi4 tri 16n nhét ctia ham
s6 g(z) = f(2 — 2?) trén doan [0; /2] 1

B max g (z) = £ (2). Bmaxg(x)=f<\/§>.

[0;v2] [0:v2]
max g (z) = f (1). max g (z) = f (0).
B paxo(z) =70 B oo () = £ 0)

Cau 6. Trong khong gian Ozyz, cho hai diém A(3;1; —2), B(2; —3;5). Diém M thudc doan AB
sao cho MA = 2M B, toa d6 diém M 13

7 58 3 17
(5,—§,§>. B (1;,-7;12). (5,—5, 5). B (45 -9).
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Cau 7. Cho hinh vuéng c6 canh 2 m. Tit tAm bia nay ldm moét mé hinh kim tu thap Ai Cép,
ngudi ta cit bd bbn tam gidc cAn bang nhau ¢ canh déy 13 cic canh ciia hinh vudng rdi gip lén
va ghép lai thanh hinh chép ti gidc déu. Thé tich cta mé hinh 16n nhit khi canh ddy cla md

N 2 < s
hinh bang % (a,b € Z, a,b nguyén t6 cung nhau). Khi d6 a + b bang

10. B o 8. D k¢

Cau 8. Anh Ba dang trén chiéc thuyén tai vi tri A cich bd séng 2 km. Anh du dinh chéo thuyén
vao bd va chay bd theo mot dudng thing dé dén vi tri B toa lac ven bd séng, B céch vi tri O
trén bd gan v6i thuyen nhét 13 4 km. Biét rang anh Ba chéo thuyén véi van téc 6 km/h va chay
b6 trén b véi van téc 10 km/h. Khodng thdi gian ngén nhit dé anh Ba tit vi tri xuit phat dén
duge diém B 13

A \
2 km \\\
oH R g
: 'l :
4 km
30 phit. B} 40 phit. 44 phiit. [ 38 phiit.

Cau 9. Cho hinh 14p phuong ABCD. A’ B'C'D_'.) Goi G 13 trong tam tam gidc B'C'D’. I 1A trung
diém ciia AB'. Gia st IC — aAD + bAD + cAA'. Gié tri ciia biéu thitc S = a + b + ¢ bang
3 4 2
—. 1. —. —.
n’ 5 °F B’

2
Cau 10. Cho ham sb y = 25 T2 +¢
T+n

Gia stt M(xo;y0) (zo € Z;yo € Z) thudc dd thi ham sb da cho. Khi d6 sb diém M 1

x4c dinh trén R\ {—2} va c6 bang bién thién nhu sau.

T —00 —4 -2 0 400
Y + 0 — — 0 +
—6 +o00 400
—00 —00 2
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7. B> 2024. B s

Cau 11. Diém kiém tra 15 phit ctia 36 hoc sinh 16p 12A1 dugc cho bdi bang tan sb ghép nhém
sau:

Nhém diém Tén s
[1;3) 3
[3;5) 2
[5;7) 10
[7;9) 14
[9;11) 7

M6t clia bang ghép 16p trén 13 gid tri ndo sau?

7,03. B 6.2 5,09. B 7.

Cau 12. Ba ngudi cing bén vao 1 bia. X4ac suit dé ngudi thit nhét, thtt hai, thit ba bin tring
dich 1an luot 1a 0,8;0,6;0,5. Xac sudt dé c6 ding 2 ngudi ban tring dich 13

0,46. B 0,92. 096. [ 0,24.
Cau 13. Cudng d6 4nh sdng di qua mdi trudng khic khong khi sé gidm dan tiy thudc do day
clia méi trudng va hang sb p goi 1a kha ning hip thu clia méi trudng, tity thuéc méi trudng thi
kha ning hap thu tinh theo cong thitc I = Ipe ** véi  1& 6 day clia méi trudng dé va dugce tinh
bang don vi mét. Biét rang nudc bién c6 p = 1,4. Cudng d6 4nh séng gidm di bao nhiéu lan khi
tit d6 sdu 2 m xudng dén 20 m?

o525 E 0252 0225 E o325
212 — 3z — 4

tao v4i hai truc toa do mot
z+1

Cau 14. Dudng tiém cin xién clia do thi ham sb y =

tam giac cé dién tich la
25 25 27
B 5 T €] R B 2.

Cau 15. Phuong trinh luong gidc v/3cotz — 3 = 0 ¢6 nghiém 1a:.

X=g+k‘ﬂ'. E-T:—%-Fkﬂ'. x=%—|—k)7r, m 6—7T

Cau 16. Cho ham s6 f(x) lién tuc trén R c¢6 do thi ham s6 y = f'(z) nhu hinh v& bén. Xét tinh
ding sai clia cidc ménh dé sau

—_
T
|
|

Nt e
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e Ham s nghich bién trén khodng (2; +00).

a Ham sb g (z) = 3f (z) — z° c6 khodng nghich bién 1 (—o0;0). O ‘
é Ham s dat cuc tiéu tai z = 1. O ‘
6 Phuong trinh f’ (z) — 2° = 0 c6 hai nghiém phéan biét. O ‘

Cau 17. Nong db thudc C(t) tinh theo mg/cm® trong mau bénh nhan dugc tinh bsi C(t) =
0,05¢

2+t+1

Y

o Nong d6 thubc trong mau 16n nhit & thoi diém 1 gis sau khi tiém.

, trong d6 t 1a thoi gian tinh theo git ké tit khi tiém cho bénh nhén.

a Cé6 thdi diém ndng d trong mau clia bénh nhan dat 0,02mg/cm?.

O O

2
, -1
é Ham s6 C (t) ¢6 dao ham C' (t) = ¢ 5t >0
20(£2 +t + 1)

O

6 Sau khi tiém, ndng d6 thubc trong méu céia bénh nhan gidm dan theo O

thai gian.
< 3
Cau 18. Cho ham 6 f (z) = ;_JFWT Xét tinh ding sai
Khi m # 0 ta c6 f'(x)—_4—m Vr #m
(z — m)2’ ’ O

V6i moi m € R, ham s6 ludn c6 gia tri 16n nhat trén [1; 3.

O O

Khi m = 0 ham s6 13 ham hang trén R.

Goi S 13 tap cic gi4 tri clia tham s6 m dé max f (z) = 5. Tong céc phan

®
®
o
" O @

© 000

s 4
tt cua S bang 3"

Cau 19. Khéi chép S.ABCD cé6 d4y 1a hinh thang vuong tai A vd B, AB = BC = a, AD = 2a
- canh bén SA vudng géc véi ddy. Géc tao bsi hai mit phing (SAD) va (SCD) bang 60° . Goi
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E 13 diém dbi xtng cta B qua dudng thng SD.

m

e CD = aV2.

3
@ Thé tich khéi chép S.ABCD bing f O @
I 3
6 Thé tich khéi tt dién SECD bing & 6*/5 O @

6 SA = 2v2a. O ‘

Cau 20. Mot da gidc déu cé 20 dinh, tat ca céc canh cla da gidc dude son mau xanh va tat ci
cac dudng chéo ciia da gidc son mau dd. Goi X 1a tap tit ci cic tam gidc c6 ba dinh 13 ba dinh
cua da gidc da cho.

e Trong X c6 320 tam gidc c6 diing mot canh mau xanh.

Q Trong X c6 1140 tam gi4c. ‘ Q

é Chon ngau nhién moét tam giéc481‘r tdp X , x4c sudt dé chon dudc tam
: gidc c6 3 canh cling mau bang — = ‘ O
6 Trong X c¢6 40 tam gidc c6 hai canh mau xanh. O ‘

Cau 21. Dé giy quy cho chuong trinh Tét yéu thuong, mot trudng THPT t6 chitc cho céc 16p gbi
bénh chung va banh tét. Mai 16p dudc st dung tdi da 10 kg gao nép, 1 kg thit, 1,6 kg ddu xanh.
Dé gbi 1 c4i banh chung can 0,5 kg gao nép, 0,05 kg thit va 0,1 kg ddu xanh. Dé géi 1 cai banh
tét can 0,75 kg gao nép, 0,075 kg thit va 0,1 kg d4du xanh. M3i banh chung bin dugc 30 nghin
ddng, mdi cai banh tét ban dugc 40 nghin dong. Tinh s6 tién thu dugc nhidu nhit cia mai 16p.

KET QUA:

Cau 22. Mot rap hat c6 18 hang ghé cho khan gid xép theo hinh quat. Hang thit nhit c6 16 ghé,
hang ghé thit hai c6 20 ghé, hang ghé thit ba c6 24 ghé, ... va cit tiép tuc theo quy ludt nhu vay
cho dén hang cubi ciing. Trong mo6t budi hoa nhac, ban t6 chitc da ban hét sach vé va sb tién thu
dugc tit viée ban vé 13 135 triéu ddng. Hai gia tién mdi tAm vé 1a bao nhiéu nghin ddng, biét rang
céc tAm vé ddng gia va vé ban ra bang sb ghé trong rap hét?

Cau 23. Cho ham s6 y = f'(x) 13 ham s6 da thitc bdc 3 v& c¢6 dd thi nhu hinh v&. Héi cé bao
nhiéu gi tri nguyén ciia tham s m € (—2024;2025) dé ham s6 y = |[4f(Inz) — In®z + 1 — m)|
nghich bién trén khodng (1;e), biét f(1) = 1?
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1 y=f'(z)

- ——_——

|
—_
Q
P ———
8

KET QUA:

Cau 24. Trong mit phing véi hé toa d6 Ozy, cho tam gisc ABC c¢6 BC = 2AB, phuong trinh
dudng trung tuyén BM 13 x +y — 2 = 0. Biét ABC = 120° v A(3;1). Phuong trinh dudng tron
tam B di qua A c6 dang (z — a)?> + (y — b)> = R%. Tinh téng a + b+ R.

Cau 25. Anh Long vay ngan hang 600 triéu ddng va tra gép hang thang. Cudi mdi thang bit dau
tit thang thit nhat anh tra 10 triéu dong va chiu lai sudt 0,8% trén thang cho s6 tién chua tra. Véi
hinh thttc hodn ng nhu viy thi sau bao nhiéu thing anh Long s& tra hét s nd ngan hang?

KET QUA:

Cau 26. Cho hinh chép tt gide ddu S.ABCD cb canh déy bing a, tim O. Goi M, N Iin lugt 1a
trung diém ctia SA, BC. Biét ring gbc giita dudng thing MN va (ABCD) bing 60°. Tim s do
bang do clia goc gitta dudng thing M N va mit phing.

) b . X
Céu 27. Cho ham sb f (z) = Zi ~ (a #0507 0,ad —be # 0) 6 d thi nhut hinh v& dusi dayDs

thi ham s6 f (|z|) c6 bao nhiéu dudng tiém cén?

KET QUA:

Cau 28. Chiéu cao dai bé nhét ciia céi thang dé né cé thé tua vao tudng va mit dit, ngang qua
¢t d6 cao 4 m, song song va cach tudng 0,5 m ké tit gbc ciia cot da.
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tuong o3 thang

mit dat

1 ad

KET QUA:

Cau 29. Trong khéng gian Ozxyz , cho céc diem A (—2;1;3); B (3;—2;—1) . Goi M (a; b; c) thude
mit phang (Ozy) théa man: |[M A — M B| 16n nhit. Khi d6 a? + b% + ¢? bing bao nhiéu?

KET QUA:

Cau 30. Cho hinh hop chit nhat ABCD.A'B'C'D'. Trén doan thing AC va DC' 1an lugt 1y cac
diém M va N sao cho M N song song v6i BD'. Biét BD' = 60 cm, tinh d¢ dai doan thing M N.

KET QUA:
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Cau 1. Cho ham s6 bac ba f(x) c6 dao ham f'(z) = (z + 1)(z — 2),Vz € R. Ham s6 f(z) nghich
bién trén khodng nao sau day?

B’ +iemker E%+k2wkez
—90° + k360°, k € Z. B —270° + k360°, k € Z.

Cau 2. S6 hang tdng quat ctia cAp s6 cong (uy,) cb uyp = —52, us; = —145 1a
un=—3n—|—8. Bun:3n+8. un=3n—8. Eun=—3n—

Cau 3. Phuong trinh tiép tuyén ctia dd thi ham s6 y = (z+1)?(z — 2) tai diém c6 hoanh d6 = = 2
1a

y=9x+18. Ey=—4:c+4. y=9x—18. Ey=—8x—|—4.
Cau 4. Cho hinh chép S.ABC c6 SA =a, SA L (ABC), tam gidc ABC la tam gidc déu canh a.
Goi I 1a trung diém canh BC. Khodng cich giita hai dudng thing SI, AC bing

av/19 ') av/57 C JAL a\/_ D) av/57
3 3 19 ° 19 °

2 1

Cau 5. Goi M, m lan lugt 13 gi4 tri 16n nhat va gi4 tri nhé nhit ciia ham s6 f(z) = %

trén doan [0;1]. Gi4 tri M — m bang
M—m=1. BM—m=\/§—1. M—m=\/§. EM—m=2—\/§.

Cau 6. Cho hinh chép S.ABC c6 tam gidc ABC déu canh bang 2a, tam gidc SBC vudng tai S,
SC = a va (SBC) L (ABC). Thé tich khéi chép S.ABC 1a

a® 2a® a® a’
A 3 Chy -

Cau 7. Trung vi ctia mau sb litu ghép nhém duéi ddy gan véi sb ndo nhét?

Nhém Tén s
[2;4) 12
[4;6) 15
[6; 8) 21
[8; 10) 18

[10;12) 17

83

7,21. B .38 7,42. B 7. 0.
Cau 8. Mot da gidc déu c6 2n canh (n > 2). Biét s6 hinh chit nhat tao bdi 4 dinh trong 2n dinh
ctia da gisc bang — sb tam giac tao bdi 3 dinh cla da gidc va c¢6 ding 1 canh 14 canh cia da gidc

52
dé. Gia tri cta n la

52. B 7. B} 5.

Cau 9. Cho m 13 s6 nguyén khong vudt qua 24. Tong tat ci cac gié tri cia tham s m sao cho

< 1 N < N
ham s0 y = —§e3“’ + (m + 3)e* + (m + 1)e® — 4 ludn ddng bién trén khoéng (0;In2) bang
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26. B 299. 300. D P28

Cau 10. Cho ham s6 bac ba y = f(z). Biét rang ham sb y = f'(1 — 2%) c¢6 dd thi nhu hinh vé

2 2 2 2 - 1 2
bén. SO diém cyc tri ciia ham s6 g(z) = f (z ) +-1a
x

2

A B B« 9 3. D k¢

Cau 11. Cho hinh lap phuong ABCD.A'B'C'D’ ¢6 @6 dai canh bang 1. Mét luc gisc M NPQEF
théa man cdc dinh M, N, P, Q, E, F lan lugt thudc cic canh AD, AB, BB, B'C’, C'D’, D'D
vd MN | BD, NP || AB'. Chu vi ctia luc gidc M NPQEF nhd nhat bing

2v/2. Bsv2 4/2. B sv2.

Cau 12. Sip xép ngiu nhién 7 s6 tu nhién tir 12 dén 18 thanh mo6t hang ngang. Xac sudt dé hang
ngang nhan dugc cé tong clia 4 s6 lién tiép bat ky déu chia hét cho 3 bang

- 3 ) 1
35 35 35 35
Cau 13. Cho ham s6 y = f(z) = log,(2z — 4) c6 tap x4c dinh 13 2

e D6 thi clia ham sb y = log,(2z — 4) di qua diém M (3;1). ‘ O
6 log 5(2x — 4) = log, V2x — 4, v6i moi z € 2. O ‘
6 Tap nghiém ctia phuong trinh f(z) =log 52 — 2 14 {4}. ‘ O
6 Cé ding 5 s6 nguyén z thda man f(x) >z — 6. O ‘

Cau 14. Cho hinh chép S.ABCD cb6 duong cao SA , ddy ABCD 1a hinh thang vudng tai A va
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B, AB = BC =a, AD = 2a ; SC tao v4i mit ddy mot géc 45° . Goi E 1a trung diém canh AD .

© cpisBo).

Q BE 1 SC. ‘ Q
G Thé tich khéi chép S.CDE bing “3(;/5. ® O

6 Khoéang céch tit diém E dén mit phing (SCD) bing g. ‘ O

Cau 15. Mot 16p hoc gdm c6 hai t6. TS 1 ¢6 16 hoc sinh, t6 2 c6 20 hoc sinh. Trong ki thi t6t
nghiép trung hoc phd théng nim 2024, t5 1 c¢6 10 ban ding ky thi t6 hop tu nhién, 6 ban ding
ky thi t6 hop xa hoi. T6 2 c6 8 ban ding ky thi t6 hop tu nhién va 12 ban ding ky thi td hop xa
hoi. Chon ngiu nhién & mdi t6 mot ban dé thit nghiém viéc ding ky du thi TN THPT.

e S6 phan ti clia khong gian mau 13 320.

2 2 2 1

X4c suat dé hai ban dugc chon cung dang ky t0 hop tu nhién 14 —.
¢ 4c suat de hai ban dugc chon cling déing kg t0 hop tu nhién la - O ‘
é S6 cach chon hai ban ciing dsng ky t6 hop x& hoi 18 72 céch. ‘ O

i 3p dy Pk S 9

40°

6 Xéc sudt dé hai ban dugce chon ding ky cling t6 hop du thi t6t nghiép 1a

Cau 16. Cho ménh dé ding: "Néu ban dat gidi hoc sinh gidi Tinh thi cudi nim hoc ban s& dugc
Nha trudng khen thudng'. Xét cdc ménh dé sau:

A : "Néu ban khéng dat gidi hoc sinh giéi Tinh thi cubi ndm hoc ban s& khéng dudc Nha trudng
khen thudng".

B : "Cubi nim hoc Nha trudng sé khen thudng ban chi khi ban dat gidi hoc sinh giéi Tinh".

C : "Néu cudi nim hoc ban khoéng dugc Nha trudng khen thudng thi ban da khong dat giai hoc
sinh giéi Tinh".

v o] s
© Chics A ding. O @
© i B ding O @
O Chics C ding ® O
O ChicB,C ding O @

Cau 17. Cho ham s6 y = f(x) c6 dao ham thda man f'(1 — 3x) = z* + 2z, Vz € R. C bao nhiéu
gi4 tri nguyén ctia tham s6 m sao cho ttng v6i mdi m ham sb g(z) = f (2:1; — 42z + 1+ m) c
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dting hai diém cyc tri thuéc khodng (0;24)?

KET QUA:

Cau 18. Trong khoéng gian Ozyz, cho tam gidc ABC ¢6 A(1;1;2), B(1;1;0), C(2;—1;4). Goi D
13 chan dudng phan gidc trong ciia tam gisc ké tit A. Tinh gi4 tri biéu thitc P = a — 5b + c.

KET QUA:

Cau 19. Cho ham s6 y = f(z) c¢6 dao ham f'(z) = z*(z +4)(z* +2mx +9) v6i moi z € R. C6 bao
nhiéu gi4 tri nguyén 4m ctia m dé ham s6 g(z) = f(2* + 3z — 4) ddng bién trén khodng (1; +00)?

KET QUA:

CL'2+y2

—_— 2 4 y? — 20z — <0.Ti
5x—|—2y—20>+x +y Oz —8y+ 78 < 0. Tim

Cau 20. Cho céc sb thuc z, y théa man log, <
gia tri nhé nhit ciia P = z° 4 42

Cau 21. Trong mot budi tip ddng dién sinh hoat heé 2024 clia xém X, ¢6 6 hoc sinh gdm 2 hoc
sinh 16p A, 2 hoc sinh 16p B va 2 hoc sinh 16p C cta trudng Y tham gia. Cac hoc sinh nay dugc
xép ngau nhién vao 3 hang, méi hang c6 2 hoc sinh. Tinh x4c suat dé khong cé hai hoc sinh cling
16p nao dugc xép vao cling mot hang.

Cau 22. Mot ca nd xuét phét tit cAng A chay ngude dong nudc dé dén cang B cich A mot khodng
300 km. Vén téc dong nudc 14 6 km/h. Néu van tdc clia ca nd khi nuéc dimg yén 1a v (km/h) thi
lugng nhién liéu tiéu hao trong t gi¢ dugc cho béi cong thitc E(v) = c(v + 24)%t (trong d6 c la
hang sb duong, E dugc tinh bang don vi lit). Ca nd dudc chit dong vé thoi gian dé di tit A dén
B, héi ca nd nén chay véi van tdc bang bao nhiéu dé t6n it nhién liéu nhat?

Cau 23. Mot tip 1éu c6 dang hinh chép v6i ddy 1a hinh thoi canh bang 4 m. Trong bén mit bén
thi c6 hai mit bén ké nhau 13 hai tam gidc déu (nhu hinh v&). Tinh chidu cao ciia tip léu dé
khodng khong gian bén trong né 13 1én nhét.

Cau 24. Dung 3 m? kinh trong subt dé tao mét chiéc bé ca cé dang hinh hép chit nhat khong
c6 n&p véi dsy 1a hinh vudng (cdc mép dén c6 kich thudc khéng ddng ké). Héi chiéc bé cao bao
nhiéu cm dé thé tich ciia n6 13 16n nhat?
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A8 THPT DO LUONG

222 —x

Cau 1. Tim gi6éi han L = lim
z—+o0 4+ 1

2°C. B2 5°C. 2,6°C. B s, 6°C.

Cau 2. Trong mét budi sinh hoat nhém clia 16p, t6 mdt c¢6 12 hoc sinh gém 4 hoc sinh nit trong
d6 cé bi thu va 8 hoc sinh nam trong dé cé 16p truéng. Chia t6 thanh 3 nhém, méi nhém gdm
4 hoc sinh va phai c6 ft nhat 1 hoc sinh nit. Xéc sudt dé bi thu va 16p trudng khong & ciing mét
nhém 1a

.i 25 11 7

16’ 32 16’ 32
Cau 3. Cho ham sb f (z) x4c dinh trén R va cé dd thi f’ (z) nhu hinh v& bén.

Dit g (z) = f (z) — 2. Ham s6 g (z) dat cyc dai tai diém thudc khodng nao dudi day?
1
(3;3). B ©;1). <§;2). B (—2;0).

Cau 4. Mot 6ng khéi c¢6 ciu tric gdm mot khéi chép cut tit gidc déu c6 thé tich Vi va mot khoi
hop chit nhat c6 thé tich V5 ghép lai véi nhau nhu hinh bén. Cho biét ban v& hinh chiéu ciia éng
khéi v6i phuong chiéu tring véi phuong ciia mot canh ddy khéi chdép cut, hay tinh ti sb thé tich
i

Vs

3x

AN :

' 0°
2z

0 g~ g~ g
4 18 ° 12 - 9

Cau 5. Kim ty thdp Memphis tai bang Tennessee (M¥) c6 dang hinh chép tit gidc déu vdi chieu

cao 98 m va canh ddy 180 m. S6 do géc nhi dién tao bdi mit bén va mit ddy clia kim tut thap d6

gan nhit vdi gia tri ndo sau day?

46,2°. B 47,4 49°. B 45,5

TRANG 152



https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

Cau 6. Tong hgp tién luong thang ciia mot sb nhan vién van phong duge ghi lai nhu sau (don vi:
triéu dong):

Luong thang (triéu dong) [658) [8;10) [10;12) [12;14)
S6 nhéan vién 3 6 8 7

Uéc lugng tit phan vi thit ba ciia s liéu 6 bang tan s6 ghép nhém trén 1a:
10, 75. B o 11,5. B 12,3

Cau 7. Khi du quay hoat dong, van téc theo phuong ngang ctia mot cabin M phu thudc vao géc
lugng gidc o = (Ox, OM) theo ham s6 v, = 0,3sin @ m/s (hinh bén). Dya vao d6 thi ham sb sin,
biét trong vong quay dau tién (0 < a < 27) géc a thudc cidc khodng (a;b) va (c;d) thi v, ting.
Hay cho biét a 4+ b+ ¢ + d c6 gia tri bang bao nhiéu?

4. 7—7T C 3_7r 5—7T
2 2 2
Cau 8. Cho tit dién ABCD cé d6 dai cic canh bang 2a. Goi M, N 1an lugt 13 trung diém céc
canh AC, BC; P la trong tAm tam gidc BC'D. Miit phing (M N P) cét tit dién theo mot thiét dién
c6 dién tich 1a
2 2 2 2

- ' ey iy B
Cau 9. Mot du khach vao chudng dua ngua dit cuge, lan dau dit 20000 dong, mdi lan tiép theo
dst gdp d6i lan tién coc trudc. Nguoi d6 thua 9 lan lién tiép ké tir 1an dau tién va thing & lan thi
10. Hoi du khéach trén thang hay thua bao nhiéu tién?

Théng 20000 dong. [EJ Thua 40000 déng. Thua 20000 dong. [ Hoa vén.

Cau 10. Cho hinh 14p phuong ABCD.A'B'C'D’ ¢6 d6 dai mbi canh bang 1. C6 thé 1ap dugc hé
toa d0 Ozxyz nao sau day?

. Gbc O trung dinh B’ va cic véc-to i , _> k lan lugt 1a céc véc-to B’ B B C' B’ A>'.
B} Géc O triing dinh B’ va cic véc-to _z), 7, % lan lugt 1a céc vée-to B A’ B C' B’ D.
Gée O tring dinh B’ va cac vée-to 7, 7, K 1an lut 1a céc véets B'C', B A, BB
B} Géc O triing dinh B’ va cic véc-to 7, ?, % lin lugt 1a céc véc-to B’ A>', B C’>', BA.
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290,4v
0,3602 + 13,20 + 264 ©
trong d6 v km/h 13 vin téc trung binh clia céc xe khi vao dudng ham. Tinh luu lugng xe 13 16n
nhét. Két qud thu dugc gan véi gid tri ndo sau day nhat?

Bs.s B s.o. CEJ B)s, 7.

Cau 12. Thang do Richter dugc Charles Francis Richter dé xuit va st dung 1an dau tién vao nim
1935 dé sap xép céc s6 do d6 chan dong clia céc con dong dat véi don vi 1a d6 Richter. Cong thitc
tinh d6 chdn déng nhu sau M;, = log A — log Ay, v6i My, 13 d6 chdn dong, A 14 bién d6 t6i da do
bing dia chin ké va Ay 1a mét bién d6 chudn. Héi theo thang dd Richter, véi cing mot bién do
chuan thi bién d6 t6i da clia mot tran dong dat 7 do Richter sé 16n gAp may lan bién d6 tdi da
clia mdt tran dong dat 5 do Richter?

2. B 0. 105, B 100.
Cau 13. Dan s6 clia mot qubc gia sau t nim ké tit ndm 2023 dugc wdc tinh bdi cong thitc
N(t) = 100e*°'% (N(t) dugc tinh bang triéu ngudi, 0 < t < 50). Céc phéat biéu sau dy ding hay

sai?

e Dan sb ctia qudc gia vao nam 2035 1a 125,488 triéu ngudi.

Cau 11. Luu lugng xe 6 t6 vao dudng ham Hai Van dugc cho béi cong thite f(v) =

/e

Dao ham ctia ham s6 N(t) biéu thi téc d ting dan sb clia qubc gia d6
a (tinh bing tridu ngudi/ndm).Vay vao ndm 2024 thi téc do ting dan sb
qudc gia dé 13 1,6 triéu ngudi/nim.

6 Xem N(t) 13 ham s6 bién sb t x4c dinh trén [0;50]. Khi d6 ham s6 N(¢)
dong bién trén doan [0;50].

oo O OB
co o of

6 Déan s6 clia qudc gia vao nam 2030 13 108,763 triéu ngudi.

Cau 14. Cho hinh 18p phuong ABCD.A'B'C'D’ canh a.

A D
S
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© 0 00

Géc nhi dién [(BCC'B'), BB',(BDD'B')] c6 sb do bang 45°. ® O

3

Thé tich khéi tit dién AB'CD’ bang % O @
2 . o g A 9 N IR a\/g

Khoang céach gitta hai dudng thang BD va C D’ bang = ‘ O

Khoang cich gitta hai dudng thing AB va B'C’ bang a. ‘ O

Cau 15. Cho ham sé y = f (x) x4c dinh va lién tuc trén R . Ham s f’ (z) c6 bang bién thién

000

T |—oo -2 -1 0 1 3 400
400 4 \ /+oo
W>\&\//// °
—4

Ham s6 dat cuc dai tai z = —2.

Ham s dong bién trén khodng (—1;1).

coef§
X Yol

Ham s6 g (z) = f (2z + 1) dong bién trén khoang (—3;0).

N X 7z « R .
Ham s6 ¢6 3 diém cuyc tri. O ‘

Cau 16. C6 ba ngudi cling di cau ca. Xac suit cAu dudc ca clia ngudi thit nhat 13 0,5. Xac suit
cdu duge c4 clia ngudi thit hai 13 0,4. X4c sudt cdu dude ci clia ngudi thit ba 13 0,3. Khi dé xac
suat cla bién cb

Ménh dé Ding
”» Ngudi thtt ba ludn cdu duge cd” bang 0,3.

» C6 it nhat mét ngudi cau dugce c4” bang 0,21.

cocel
o00f

» C6 ding mdt ngudi cAu duge ca” bang 0,34.

» C6 dtng hai ngudi cAu dude c4” bang 0,29. ‘ O

Cau 17. Mot dai kiém soét khong luu & sin bay cao 80 m st dung ra-da c6 pham vi theo doi
500 km dudc dit trén dinh thdp. Chon hé truc toa d6 Ozyz c¢6 gbc O tring véi vi tri chan thép,
mit phang (Ozy) tring v6i mit dat sao cho truc Oz hudng vé phia tdy, truc Oy huéng vé phia
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nam, truc Oz hudng thdng ding 1én phia trén (hinh bén) (don vi trén mdi truc tinh theo kilomét).
Mot méy bay tai vi tri A cach mit d4t 10 km, cdch 300 km vé phia d6ng va 200 km vé phia béc
so v6i thap trung tdm kiém sodt khéng Iwu. Tinh khodng cich tit m4y bay dén ra-da (IAm tron
két qui dén hang don vi)?

KET QUA:

Cau 18. Hinh vé bén dudéi mo td doan dudng di vao Gara ctia bac Hao Nam.

GARA O TO

o (o))

Mot 16i di gdbm doan dudng thtt nhét c6 chiéu réng bang z m vudng géc véi doan dudng thit hai
dan thing vio cdng gara c6 chiéu rong 2,6 m. Kich thude clia mot chiée 6613 5 mx 1,9 m (chigu
dai x chiéu rong). Trong tinh todn thiét ké, ngudi ta coi 6 t6 nhu mot hinh chit nhit cé chidu dai
5 m va chiéu rong 1,9 m. Tim chiéu réng nhd nhét clia doan dudng thit nhit dé 6 t6 c6 thé di
vao gara dugc (lam tron két qui dén hang phan tram; gia thiét 6 t6 khong di ra ngoai dudng va
khong bi bién dang).

KET QUA:

Cau 19. a) Cho ham sb f (x) c6 bang bién thién nhu sau:

T —00 -1 0 1 +00
+o0o 2 +00
f(z) \ / \ /
-3 -1

Tim céc diém cyc tri clia ham s6 y = f (42” + 4z).
b) Cho ham s6 y = f (x) c6 dao ham lién tuc trén R . Biét ham s6 y = f’ (z) c6 d6 thi nhu hinh
v&. Tim khodng nghich bién ctia ham s6 g (z) = f(—2z +1) ?
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A

Cau 20. Mot bitc tudng cao 2m nadm song song v6i tda nha va cach toa nha 2m. Ngudi ta mudn
ché tao mot chiéc thang bic tit mit dit bén ngoai bitc tudng, gic qua bitc tudng va cham vao tda
nha (xem hinh v&). Héi chidu dai t6i thiéu ctia thang bing bao nhiéu

mét?

Toa nha

2m

Cau 21. Tt mot tAm bia méng hinh luc gidec déu canh 6 dm, ban Phuong cit bd sau tam gidc
cdn bang nhau c6 canh day 13 canh ciia hinh luc gidec déu ban dau va dinh 13 dinh cla mdt hinh
luc gidc déu nhé phia trong rdi gip 1én, ghép lai tao thanh mot khéi chép luc gidc déu (Hinh v&).

6 dm

Thé tich ctia khéi chép 6 gid tri 16n nhit bang bao nhiéu dem khéi ?

Cau 22. Bac Ha 1ap lai mat khau cho tai khodn thanh toan truc tuyén. Khi ldp mat khau, hé
thdng bio vé s dién thoai clia badc ma OTP 13 mdt day 4 ki tu, mdi ki ty 14 mot chit s6, chit sb
0 c6 thé ding dau. Tinh x4c sut cla bién cb: Ma OTP 14 day ki tu abed véi a < b < ¢ < d.
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Cau 23. Cho mét ciy nén hinh ling tru luc gidc déu. Biét chiéu cao va do dai canh day cla cay
nén 1an lugt 14 1,5 dm va 0,5 dm. Ngudi ta xép nén vao trong mot chiéc hdp cé dang hinh hop
chit nhat (xem hinh v& bén dué6i). Biét ciy nén nim vita khit trong chiéc hop, tim thé tich cla
khéi hop (két qua 1am tron dén hang phan nghin, don vi dm®).

Cau 24. Cho hinh chép S.ABC cé thé tich bing 1. Mit phang (Q) thay ddi song song v6i mit
phéng (ABC) 1an lugt cit céc canh SA, SB, SC tai M, N, P. Qua M, N, P ké cic dudng thang
song song v6i nhau 1an luot c&t mit phang (ABC) tai M’, N’, P’. Tinh gi4 tri 16n nhit cta thé
tich khéi lang tru MNP.M'N'P’.
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Cau 1. Tim gi6éi han L = lim .
z—+o0 4+ 1

++o0. B: ~1. B

Cau 2. Cho ham s y = f(x) c6 bang bién thién nhu sau:

T —00 -1 3 +00

f(z) + 0 - 0 +

| N

Hbi ham s6 y = f(|z|) c6 bao nhidu diém cuc tri?

5. B 2. D8
Cau 3. Trong khéng gian toa d6 Ozyz, cho diém A(2;0;0), B(0;2;0), C(0;0;2), c6 bao nhiéu

diém M trong khong gian théa man M khong tring véi cac diém A, B, C va AMB = BMC =
CMA =907

0. B2 1. B vo sé.
Cau 4. Cho hinh chit nhat ABCD c6 canh AB = 4, BC = 6, M la trung diém BC, N 13 diém
trén canh CD sao cho ND = 3NC. Khi d6 ban kinh cfia dudng tron ngoai tiép tam gidc AMN
bang

2

3V5. B:: W B2
Cau 5. Ba ngudi bén vao mot bia. Xéc suit dé ngudi thit nhét, thit hai, thit ba bén tring dich
lan lugt 14 0,8;0,6;0,5. Xac sudt dé c6 ding hai ngudi b&n tring dich bang

0,96. B o4 0,92. [ 0.46.
Cau 6. Trong khong gian Oxyz, cho hai diém A(2;—2;1), B(0;1;2). Toa d6 diém M thudc mit
phéng (Ozy) sao cho ba diém A, B, M thing hang 13

B M (4;5;0). B M (0;0;1). & v (2;-3;0). B M (4, -5;0).

. w—1 X
Cau 7. Cho ham sb y = ;” >+ Ménh d& nao sau dy ding?

o0

Ham sb da cho dong bién trén R. ) Ham sb da cho ddng bién trén (1;+o0).
Ham s6 da cho dong bién trén R\ {—2}. [BY Ham sb da cho ddng bién trén (—oo;0).

Cau 8. Lép 124 c6 27 ban nam trong dé c6 18 ban thich boi 16i 15 ban thich d4 béng. Biét sb
ban thich boi 16i va cd d4 béng nhiéu gip d6i s6 ban khong thich ci hai mén nay. Hoi c6 bao
nhiéu ban nam trong 16p 12A thich béng da nhung khong thich bai 16i.

8. B 6. D K}
Cau 9. Tim gié tri thuc ctia tham s6 m dé tiém cén dtng ciia d6 thi ham s6 y =

didm M (-1;V2).

2c+m

di qua
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m=ﬁ. m=1. & m = 0. m = 2.
2 2

22 +2x+3
2r+1

3v2. B 9. B)2vs.

Cau 11. Trong khéong gian Ozyz, cho diém A(2;0;—2), B(3; —1;—4), C(—2;2;0). Tim toa 6
diém D théa man AD = AB + E
D (7;1;-6). B D (-31,-2). 8 D(-332). B p(-1;1;,-2).

Cau 12. T4p gié tri clia ham s6 f(z) = x-l-g vli z € [2;4] la doan [a;b]. Tinh P =b — a.
2 1 1
Br=s. EP:Z5. P=?3. EP:§.

22 -2z —2
r+1

Cau 10. Khodng céch giita hai diém cuc tri cia dd thi ham sb y = bing

Cau 13. Cho ham s6 y = c6 do thi (C).

Ménh dé Ding

Pudng thing qua hai diém cuc tri ctia dd thi (C) c6 phuong trinh y =
2z — 2.

Goi M (zp;yum) 1a diém thudc (C) sao cho tdng khodng cach tit M dén
hai tiém cdn nhé nhat, véi zp; > —1 thi yy < —1,9.

Ham s6 c6 hai diem cuc tri.

coo of
coooeo of

© 00 0

Diém M (1;-3). Goi A, B 13 hai diém cuc tri ctia d@ thi (C). Dién tich
tam gidc M AB bang 6.

Cau 14. Cho ham sb y = —z® + 2024z + 2025.

e Ham s6 c6 hai diém cuc tri.
6 Ham s6 khong cé gid tri 16n nhat trén khodng (0; +00).

6 Ham s6 dong bién trong khodng (—20; 20).

cooof
ceoocof)

G Ham s6 y = |f (z — 10) — 2026| c6 5 diém cuec tri.

TRANG 160


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD

mx + 3
r+m-+2

T ——————y

Ham s6 dong bién trong khodng (0; +00) khi m € (—o0; —3) U (1; +00). O

Cau 15. Cho ham s6 y = (v6i m 14 tham sb).

Ham s6 c6 tdp xdc dinh 14 2 =R\ {-m — 2}. O ‘

D6 thi ham sb ludn c6 dudng tiém cin dtng véi moi gid tri clia tham s O ‘
m.

© 000

Khi m = 2, M 13 diém bét ki thuéc dd thi ham sb, khodng céch tit diém O ‘
M d&én tam d6i xting clia d6 thi nhé nhat bang v/10.

Cau 16. Tilé tang dan s mdi ndm clia mdt tinh X tit ndm 2010 dén nim 2019 14 0,4%. Vi thuc
hién cic chinh sdch vé& dan sd nén tinh X du kién tit nim 2020 dén nim 2030 ti 1& ting dan sb
mdi ndm chi con lai 0,35%. Theo thdng ké sb dan tinh X nim 2021 nhiéu hon nim 2017 1a 30400
ngudi. C4c két qua tinh toan 14y don vi 1A triéu va 1am tron dén hai chit s6 thip phan. Dit A 13
dan s6 tinh X nim 2010.

© Dan s6 tinh X ndm 2017 1a A.1,004".

O +-1%

° Dan s6 nam 2024 13 2,05 triéu ngudi.

ofeYeYe
XXX]:

6 Dan sb nam 2030 tidng so v4i ndm 2010 1a 0,22 triéu ngudi.

Cau 17. Trong khong gian Ozyz , cho bén diém A(0;1; —2), B(2; —1;3), C(1;3; —2)

)
—~
o

|
l—\
co
~—

©©<3©§
oo 0o off

CD = (4; —4;10).

Diém E thudc truc Oz sao cho tam gidc CDE vuéng tai C , diém E c6
toa d6 1a (—7;0;0).

Ton tai bd s6 m,n dé AB = mAC + nAD.

©0 00

Ba diém A, B, C thing hang.

Cau 18. Cho dd thi ham sb bac ba y = f(z) nhu hinh v& dusi day.
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Y
--- 2
|
i x
-3 -1\ |0
2
2 2 N A ~ , N 2 X 1s 1 Z z°+4r+3 N
Tong s6 dudng tiém cin ding va ngang ctia do thi ham s6 g(x) = ————— 1a bao nhiéu?

f*(x) - 2f(x)

Cau 19. Cho ttt dién ABCD c6 tét ca céc canh bang 6 . Goi I 14 diém bat ki trong khong gian
sao cho biéu thitc P = 4IA% + IB% + IC? + ID? dat gia tri nho nhat. Khi d6 thé tich khdi chép
I.ABC bang bao nhiéu? Két qua lam tron dén hang phan mudi.

. -2 .
Céau 20. Cho biéu thitc f(z) = gx 3 Tinh gia tri bieu thitc:

5= (o) 1 (o) 1 () 1 (o)

Két qua lam tron dén hang don vi.

KET QUA:

Cau 21. Cho mé6t tAm nh6m hinh luc gide déu c6 canh 90 cm. Ngudi ta cit 8 mdi dinh cta tAm
nhom hai hinh tam gidc vu6ng bang nhau, biét canh géc vudéng nam trén canh luc gidc bing = cm
(c&t phan td ddm clia tAm nhdm) rdi gdp tAm nhoém nhu hinh vé& dé duge mot hinh ling tru luc
gidc déu khong c6 ndp. Tim z dé thé tich clia khéi ling tru luc gidc déu trén 1a 16n nhét.

|
|
|
AT~

-

KET QUA:
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Cau 22. Nha mdy A chuyén sin xuit mot loai sin pham cho nhd mdy B. Hai nha méy thod
thuin rang, hang thing A cung cip cho B sb lugng sin pham theo don dit hang ciia B (t6i
da 100 tin sin pham). Néu s lugng dit hang Ia z tin sin pham thi gi4 ban cho m&i tin sin
pham 13 p(z) = 90 — 0,01z? (triéu dong). Chi phi A sin xuét = tin sdn pham trong mot thang
13 C(x) = 100 + 15z (triéu dong) (gém 100 triéu dong chi phi c¢6 dinh va 15 triéu dong cho méi
tan san pham). Héi A bén cho B bao nhiéu tin sin pham mdi thang thi thu dugc 1¢i nhuén cao

nhét?

Cau 23. C6 bao nhiéu gi4 tri nguyén ctia tham s6 m dé ham s y = (m? - 1)2* +(m—1)z*> —z+4
nghich bién trén khodng (—oo; +00)?

Cau 24. Trong khong gian vi hé toa d6 Ozyz, cho cic diém A(1; —1; 2) B(-1;1;1),C(-3;-3;4)

—1;
. 1 MB)\? (MC’>2
va D <1, 5 1) Diém M (z;y;0) thod man biéu thic T = —3 < > -2 <W> + VD

dat gi4 tri 16n nhat. Khi d6 z + y bang bao nhiéu?

KET QUA:

Cau 25. Cho ling tru ding ABC.A'B'C’, 34y ABC 1a tam gidc vudng tai A. Khodng cich tit
AA’ d&n mit phing (BCC'B') bing a. Khoang cich tit C' dén mit phing (ABC') bing a. Goi a
13 géc gitta hai mit phang (ABC') va (ABC) &8 thé tich khéi ling tru ABC.A’B'C’ nhd nhét.
Géc a tinh bang d6 va két qua 1am tron dén hang phan mudi.

Cau 26. Goi S 1a tap hgp cdc chudi nhi phan c6 10 ki tu (chudi nhi phan 1a chudi tao thanh tit
céc chit s6 0 va 1). Chon ngiu nhién mot phan ti tit tadp S. Tinh x4c sudt nhian dugc chudi nhi
phan ma khong cé hai chit s6 1 ditng canh nhau. Két qua lam tron dén hai chit sb thip phan.

Cau 27. C6 bao nhiéu gié tri nguyén clia tham sé m € (—100; 100) dé ham séy = |3z* — 42° — 122° + m|

¢6 5 diém cuc tri?
KET QUA:
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a LIEN TRUONG BAC NINH

Cau 1. Mt nha sdn xuét xac dinh chi phi dé tao ra z don vi sén pham 13 C(z) = 1800+25,177x —
0,2z° 4+ 0,0012* triéu dong va ham cau 1a p(z) = 48,2 — 0,03z tridu dong. Loi nhudn 16n nhit ma
nha sin xudt c6 thé dat dugce 13

4842578 tridu dong. ) 6982,57 trigu dong.

161 triéu dong. B 2139,992 trigu dong.

Cau 2. Khi hoc ki 1 két thic, gido vién chti nhiém 16p 12X cho cic hoc sinh trong 16p ghi phiéu
danh gia vé hidu qua lam viéc ctia Lép trudng va Bi thu. Gido vién chi nhiém 16p téng hop cic ¥
kién danh gia va thu dudc két qua 1a 75% hoc sinh trong 16p dénh gia t6t cho Lép trudng, 60%
hoc sinh trong 16p danh gi4 t6t cho Bi thu va 50% hoc sinh trong 16p danh gi4 t6t cho ci Lép
trudng va Bi thu. Gido vién chd nhiém chon ngau nhién mot hoc sinh trong 16p dé héi 7 kién danh
gi4 da ghi trong phiéu. Xac suit chon dugc hoc sinh chi danh gia tét cho diing mot ban trong hai
ban Lép trudng hoac Bi thu la

0,25. 0,1. ] 0,35. 0,85.
A

Cau 3. Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh thoi canh 2a, ¢6 géc BAD = 120°. Tam
gidc SAB vudng can tai S v ndm trong m3t phing vudng géc véi ddy. Goi M 13 diém di dong
trén duong thing AB, N 1a diém di dong trén dudng thing SD. Do dai ngdn nhét clia doan thing
MN la
3 3
. 0.2 ) B
Cau 4. Cho ham s6 y = f (z) c6 bang bién thién nhu hinh vé.

T |—o00 -1 0 3 400
400 10 6
-2 -8
X . N X 2025 7 X 3 oA N oA A 7 N oA A
Do thi ham s6 g(z) = m c6 tat ca bao nhiéu duong tiém can ditng va tiém cdn ngang?
3’/’ —_—

B B (C D 8

Cau 5. Tip nghiém clia phuong trinh In (xz) = 41In(z + 2) c6 tit cd bao nhiéu phan ti?

1. B2 3. D 8
Cau 6. Cho hinh chép ttt gide déu S.ABCD véi 8 canh (gom 4 canh bén va 4 canh d4y). Chon

ngau nhién hai canh ctia hinh chép da cho. Xéc suit chon dude hai canh cling nam trén mot mit
phéng 13
5 2 9 1

B o CEvi B
Cau 7. Trong khéng gian Ozyz, cho (a): z—my+2+6m+3 = 0va (8): mz+y—mz+3m—8 =0
(v6i m 14 tham sb thirc) cit nhau theo giao tuyén 13 dudng thing A. Goi dudng thing A’ 13 hinh
chiéu vudng géc cia A 1én mit phing (Ozy). Biét rang khi m thay ddi thi dudng thing A’ luén
tiép xdc v6i mot mit cau cb dinh c6 tdm I(a;b;c) thude (Ozy) véi ban kinh 1a R. Gi4 tri clia
a+2b+3c+ 5R bang
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19. B o —6. (D i

r=2—-1
. 1 -3 -1
Cau 8. Trong khong gian Ozyz, cho hai duong thang A, : a:—2|- —Y g = ? 1 valg: cy=1
z=14+1

Géc giita hai duong thing A;, A, bang

30°. B 135°. 45°. ) 60°.
Cau 9. Mot chdt diém chuyén dong trén truc thing ding véi chidu duong hudng 1én trén cb vi
tri dugce xc dinh béi s(t) = t3 — 3t> 4+ 12t cm, trong d6 t 13 thdi gian chuyén dong dugc tinh theo
gidy. Trong 12 gidy chuyén dong dau tién, van tdc trung binh cla chit diém 1a

120 cm/s. B 360 cm/s. 372 cm/s. E 31 cm/s.
Cau 10. Trong mét cudc thi gidi khdi rubik tiéu chuan cd 3 x 3 x 3 , ngudi ta théng ké thsi gian
giai rubik clia 25 ngudi chai theo bang sb lidu sau

Thai gian (gidy) | [8;10) | [10;12) | [12;14) | [14;16) | [16;18)
S6 ngusi 4 6 8 4 3

Khoang tit phan vi dudc cho bdi bang trén dude lam tron dén hang phan trim 13
3,63. B 10,75. 1,75. ) 14,38.

Cau 11. Néu a,b la céc sb thye théa man lim (az + 3+ v42? + bz +12) = 5 thi gid tri ciia

T——00

2a — b bang bao nhiéu?
10. B - —4. B} 2.

Cau 12. Pon dit hang clia mdt xudng sdn xuit cho moét sdn pham X 13 khodng 400 chiéc mbi
ngdy khi gid 350 nghin dong/chiéc va 600 chiéc mdi ngay khi gia 325 nghin dong / 1 chiéc. Ham
cung dugc cho bdi cong thitc p = 0,325z + 40 (nghin ddng), trong d6 x 14 sb sdn pham dugc ban
v6i gid p nghin ddng 1 chiéc. Trong trudng hop ham cau 13 ham béc nhét thi thing du tiéu ding
bang bao nhiéu triéu ddng?

40 tridu. ) 20000 trigu. 10,4 triéu. I3 50,4 tricu.

Cau 13. Két qua khdo sit ning suét lda (don vi: tAn/ha) clia mot sb thita rudng dugec minh hoa
bdi biéu @6 sau

S6 thita rudng
6 4

55 57 59 61 63 65 67 Ning suit
(tAn/ha)
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Phuong sai ctia miu sb liéu cho béi biéu dd trén bang

0,0903. B 0,3004. 0,0867. [ 0,2944.
Cau 14. Trong khéng gian Ozyz, cho ba diém A(0;1; —2), B(—2;1;2) va C(2;3;4). Tap hop céc
diém céch déu ba diém da cho 1a mdt dudng thing c6 phuong trinh

x—3:y—|—3=z—2. Bx—lzy—Zzz—l.
-2 -5 1 2 ) 1
z—3 y+3 z2-2 x—1 y—2 z-1

C == = . = = .

. 2 -5 1 E 2 -5 -1

Cau 15. Trong khong gian, bén lufc ?3, ?4 cling tdc dong vao mot chat diém S lam
cho chit diém ditng yén. Céc luc ?2, ?3 c¢6 cuong do bing nhau va bing 30v/6 N. Khi gis
cla cac luc F'y, F'9, F'3 d6i méot tao v6i nhau mot géc bang 60° thi cudng d6 cla luc F'4 bang
bao nhiéu?

BE|-120n @F =108 @I|E|=0c0N B F|=90v6N.

Cau 16. Trong khéng gian Ozyz, cho hai mit phang (P): z —y+22+3=0v4 (Q): —z+y—
2z + 6 = 0. Mit phing (a) cich déu hai mit phing (P) va (Q) c¢6 phuong trinh 13

B:-y+2:-3=0. Bz-y+2:+9=0.
22y +42+9=0. B2z -2y +42-3=0.
Cau 17. Cho ling tru ABC. A'B'C’' c6 ddy ABC la tam gidc vudng cin tai A, AA' = 2AB = 6,

A'AB = A'AC = 60°. Goi M 13 trung diém AA’ va N 13 trong tAm tam gidc BCC'. D6 dai doan
th§ng M N bing

3v/3. Bs. V3. B

Cau 18. Cho ham s6 y = f(z) 13 ham s6 lién tuc trén R, F(z), G(z) 1a hai nguyén ham ctia ham
4

s6 f(z) théa man F(4) +4G(1) = 4G(4) + F(1) + 2025. Gi4 tri cla /f(x) dz bang
1

—675. B —405. 675. ) 405.

Cau 19. Ba ban Binh, Kh4 va Giéi tham gia mdt tro chai véi phan thudng 13 nhitng céi keo. Sau
khi trd chai két thic, sb keo duge thudng ciia Binh, Kh4, Gidi theo thit tu 14p thanh mot cip sb
nhan cé cong boi 1a sb tu nhién. Vi sb keo thudng clia ban than nhiéu hon citia hai ban con lai
nén Gioi da tang cho ban Binh 84 cai keo va téng cho ban Khé 54 céi keo. Sau khi tang keo xong,
Gibi nhan thiy s6 keo ctia Binh, Kha va ban than theo thtt ti lai tao thanh mét cip sb cong va
ban than Gidi vAn c6 nhidu keo nhit. S6 keo thudng con lai clia Gidi sau khi tdng cho hai ban
Binh va Khé la bao nhiéu cai?

288. B 150. 200. D [P

Cau 20. Cho ham s6 y = f (z) lién tuc trén R . Ham s6 y = f' (z) c¢6 d6 thi 1a dudng cong trong
hinh ve.

SN
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Gi4 tri 16n nhit ctia ham sb y = f (z) trén doan [—1;4] dat dugc tai diém

x=—1. B$=0. x=1. Ex=4.

Cau 21. Cho ham sb y = 9=
xr

3 X : .
1”” c6 b thi 13 dudng cong (C), dudng théng A cit (C) tai hai

diém phan biét ¢6 toa d6 1a cic sb nguyén. C6 tit ca bao nhiéu dudng thing A thda man dé bai?

6. B s6. 132. B 4.
2

L . Sm
Céau 22. Cho cap so cong (u,) v6i S, = uy + us + - - - + up. Néu g = ﬁz (Vm,n € N*;m # n)
N
va gia tri clia Yaa _ % thi 24a — 25b bang bao nhiéu?
U2s

—101. B . —99. D T
Cau 23. Cho tt dién ABCD c6 M 13 mot diém thudc mit phing (BCD) théa man m =
xﬁ—l—yﬁﬁ-z@, (z,y,2z € R). Gi tri £ + y + 2z bang

-2. B 2. B -

z2—x—18
2 1 <

(%) _ 5] > 0. Goi T 13 tap tt c& céc nghiém

nguyén khong vugt qué 2025 clia bat phuong trinh da cho. S6 phan tit ctia T 13

8. B o 2021. ) 2022.

Cau 25. Trong cic ham s6 dudc cho bdi cic phuong 4n A, B, C, D dudi day, ham sb nao khéng

Cau 24. Cho bat phuong trinh vz + 2-

. 1 2024 1
phai 1a mot nguyén ham ctia ham s6 f(z) = + trén khodng (——; +oo)?
V2z+1 22+1 2

BF@)=v2c+1+102In2z2+1)+C. [ F(z)=v22+1+2024In(2z+1)+C.
& F(z)=v2c+1+506In(2ezx+e)*+C. [ F(z)=+v2z+1+10121n (4z +2) + C.

Cau 26. Trong khéng gian Ozyz, dai kiém so4t khong luu sin bay cé toa dd 1a O(0;0;0), don
vi trén mdi truc tinh theo ki-16-mét. Mot may bay chuyén dong thing trong khu vuc kidém soét
khong luu, bay qua hai vi tri A(222;220;10) va B(122;150;20). Khi méy bay & gan dai kiém soat
nhét, toa d6 vi trf clia may bay 13 (a;b; c). Gié tri clia biéu thitc a + b — c bang

52. B - —108. B} os.

Cau 27. Cho ham s6 y = f(z) lién tuc trén R cé do thi clia ham sb y = f'(3 — ) 1a dudng cong
trong hinh vé. C6 tit cd bao nhiéu gi4 tri nguyén clia tham sb m € (—2025;2025) dé& ham sb
y = f (|#* + 42 — m|) dong bién trén khodng (0;4)?

Y

2024. B 2021. 2023. [ 2022.
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Cau 28. Cho hinh 14p phuong ABCD.A'B'C'D’. Géc giita dudng thdng AB' va mit phing
(ACC") bing

30°. B 4. 60°. ) 90°.

Cau 29. Cho ham sb y = f (z) lién tuc trén R va ¢6 dao ham f'(z) = (1 —2)*(z+1)* (3 — z).
Ham s6 y = f (x) dong bién trén khoang nao dusi day?

(—o0; —1). B Gi+x). (—=1;3). B (—;1).
Cau 30. C6 tat ci bao nhiéu gia tri clia tham s6 m sao cho bat phuong trinh ma? + e* +
In <m +vV1+ x2) m2z + 1 c6 nghiém duy nhét?

(A B B2 8o D K}

Cau 31. Cho ham sb f(z) = e 2% — &2 _ 2025In (452 + /202527 + 1) lién tuc trén R.

m

Ham s6 y = f (z) 13 ham s6 nghich bién trén R.

f(~2) = —f(2),Vz €R. 0 O

C6 tht ca 18 gia tri nguyén ciia tham s6 m dé phuong trinh f (z + 2025)+ O ‘
f(m —¢€®) =0 c6 ding 2 nghiém nho hon 3.

© 0060

Tap nghiém ctia bat phuong trinh f (log (2z — 3)) > f (log (z +4)) 1a O ‘
T = [7;400).

Cau 32. Xét khéi chép S.ABC c6 thé tich V, G 13 trong tdm ciia khdi chép. Mit phang (a)
di qua G c8t céc canh SA, SB, SC tuong tng tai A, B, C'. Goi V' 1a thé tich ctia khéi chép
S.ABC'.

v Jom] s

Néu tam gidc ABC vuong can tai A, AB = a, SA = av/6 va SBA =

=== P S 2
9 SCA = 90° thi khoang cich tit A dén (SBC) bing g ® O
6 Néeu tam giac SBC va tam giac ABC la cac tam giac deu va SA = TBC O ‘
i thi 6 do géc phang nhi dién [S, BC, A] bing 30°.
6 Néu tam gidc SBC va tam gidc ABC 13 cic tam gidc déu c6 canh BC = O ‘
. 2a v& ndm trén hai mit phing vuéng géc v6i nhau thi V = 3a®.
; ,
Néu tong gid tri 16n nhit va gid tri nhé nhat clia — bang phén sb toi
6 eu;nggla ri 16n nhat va gid tri nh6 nhat clia - bang phén so toi ‘ O
gidn 3 (a,b € N*) thi a + b = 123.

Cau 33. Cho hinh hop ABCD.A'B'C'D' c¢é6 A/AB = A'AD = BAD = 60°, AA' = ;AD =
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3AB =9. Goi G 1 trong tam tam gidc CB'D’, I 1a trung diém ctia doan BB’

© :id-242124D+244

(o Iy ey By, e} O 0
O 5i0-s ® O
O |[GB-GD|=3 O @

Cau 34. Trong khong gian Ozyz cho diém A(1;2;2), B(—3;0;2), mit phing (P): z—y+2z—4 =0
S o a 2 z—1 y 2+2 | z—1 'y z4+2 z+1 y—-1 =z

duong thang A; : == As: == As: = =z
va cdc dudng thang Ar: — . — VAl — 5 5 B3t — 5 1

rT=-24+3t
va Ay y=2—t

m

Phuong trinh méit cu dudng kinh AB 13 (z — 1)*4+(y + 1)°+(z + 2)* = 5.

Goi D la diém thay ddi trén (P) va E 1a diém thay d6i trén mit phing ‘ O
(Ozy) . Chu vi tam gidc ADE c6 gié tri nho nhat bang 2v/11.

DPudng thing A cit cd 4 dudng thing A;, As, As, Ay cb 1 vecto chi O ‘
phuong 13 2 = (3;2;2).

Néu mit phing (o) di qua A cdt cac truc Oz, Oy, Oz 1an luct tai M, N, P
sao cho tam gidc MNP c6 trong tdm la A thi phuong trinh cla («) 14 ‘ O
2r+y+2—-6=0.

© 0 00

Cau 35. Khi théng ké 51 bai kiém tra mén Toéan clia ban X ta thu dudc bang sb liéu dusi day va
trong s6 dé chi cé ding 1 bai kiém tra c6 diém dudi 6,5.

biem | [5:6) | [6;7) | [7:8) | [8;9) | [9;10)
Sébai | 1 3 10 25 12

M6t ctia mau sb liéu c6 két qua lam tron t6i hang phan tram 13 8,54.

Khoang tit phan vi clia mau sb lidu 13 1,9.

Do léch chuan ctia miu sb liéu c6 két qua dude 1am tron t6i hang phan
tram la 0,82.

oo oef
oo00f

Diém ctia bai kiém tra duéi 6,5 diém khong phai 1a gia tri ngoai 18.

© 000
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Cau 36. Tr3 1di ménh dé
 sai

12 10 6 12
e Néu/f(z)dx=24vé/2f(z)dx=—8thi/f(m)dx+/f(m)dx=32. O ‘
0 6 0 i0

Cho vat thé T c6 day 1a hinh tron ban kinh bing 3, cic mit
phang vuéng géc véi mit ddy cdt vat thé theo céc thiét dién

O @

Néu ham s6 y = f(z) lién tuc trén R théa méan f(1) = 5 va

G 0/[f(ac) + zf'(2)]” dz+45 = 300/ [2°f(z) + 2°f'(z)] d= thio/f(x) dz = ‘ O

W ot

fe(f) i@ = @ O

6 Néu F (z) = zlnz 13 mdt nguyén ham ctia ham sb
(1 + Inx) €.

Cau 37. Chon ngiu nhién 3 s6 nguyén duong khic nhau tit 2025 sb nguyén duong dau tién

v Jom] s

S6 cach chon dugc 3 s tao thanh mdt cAp sé nhan c6 cong bdi ¢ = 5 13 ‘ O

o .
6 S6 cach chon duge 3 sb chia hét cho 3 1a C3,,. O @
6 S6 céch chon dugc 3 s6 18 13 A3, O @

Xac sudt chon dugc 3 sb khong tao thanh mot cdp sb6 cong 13 ‘ O
0,9992588931.

_ax2—|—bx+c

Cau 38. Cho ham s6 y = f(x) s+ d

(a,b,c,d 14 cic hé sb thuc) c6 do thi nhan dudng
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thng z = 1 14 dudng tiém can ding va ( rgin ) f(z) = 1. D5 thi ham s6 y = f'(x) 1a dudng cong

trong hinh vé sau.

T O

DPudng tiém cin xién ciia d6 thi ham s6 y = f(z) 13 dudng thing cb O ‘
phuong trinh y = x + 4.

R . 2 N A ~ \ N R 2 2 N X
Diém cuc dai cia ham s6 da cho 1a £ = —1 va diém cyc tiéu cia ham so ‘ O
da cho la z = 3.

Ham sb da cho dong bién trén khodng (1; +00) va nghich bién trén khodng O ‘
(—o00;1).

© 000

Tiép tuyén clia do thi ham s6 y = f(z) tao véi hai dudng tiém cin cia ‘ O
né mot tam gise ¢6 chu vi nhd nhét bing 8v/2 + 41/2v/2 — 2.

Cau 39. D6 sang clia mot vat thé thi ti 16 thuan véi cudng d6 ciia ngudn sing va ti 1& nghich véi
binh phuong khoang céch tit ngudn sing dén vat thé. Cho hai ngudn sang A va B dit cdch nhau
12 mét, ngudn sang A c6 cudng dd gap 8 lan ngudn sang B. Mot vat thé M duoce dit trén doan
th&ng ndi hai ngudn sng sao cho vat thé c6 d6 sdng 1a it nhat. Ti sb khodng cich tit M dén hai

ngudn séng bang bao nhiéu? (s6 bé chia s6 16n).

Cau 40. Mot cot dién cob chiéu cao 13 h mét dude dung vudng géc vi mit dat. Sau khi con bao
Yagi di qua, cot dién bi nghiéng vé phia nam médt géc 30° so v6i vi tri ban dau. Tai thoi diém méat
trdi 8 hudng déng véi cac tia ning tao véi mit dat mot gée 30°, ngudi ta nhan thiy béng trén
mit dat clia cot dién bi nghiéng c6 chidu dai bang 18 mét. Gi4 tri clia h bang bao nhiéu mét?
(két qua lam tron dén hang phan chuc).
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KET QUA:

Cau 41. Nguoi ta 1at gach trang tri mot manh san hinh chit nhat kich thuéc 28 m x 16 m nhu
hinh v& bén duéi, trong d6 (P;), (P,) 13 hai parabol dbi ximg truc v4i nhau qua truc dbi xtng
vudng géc véi chiéu dai clia manh san, (C) 1a dudng tron cé tAm tring véi tAm ctia manh san
va 1an lugt c6 duy nhat mot diém chung véi cdc parabol tai cic dinh cia parabol d6 (tham khéo
hinh vé).

12 m

14 m

Chi phi cho phan 14t gach 13 240 nghin ddng mdt mét vudng, phan khong 14t gach dé trong cb véi
chi phi 100 nghin ddng mét mét vudéng. Trong trudng hgp hinh tron (C) cé dién tich 16n nhit thi
téng chi phi 14t gach va trdng c6 cho manh sin 13 bao nhiéu triéu dong? (két qua lam tron dén

hang phan chuc).

Cau 42. Cho mét t& gidy hinh chit nhat ABCD cé chiéu dai AB = 24 cm va chiéu rong BC =
16 cm. Gép tO gidy mot 1an sao cho géc trén bén phai B ciia tO gidy nam trén canh dudi CD cia
n6 (tham khéo hinh v&).

A P B
o

O

o
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Nép gdp M P c6 d6 dai ngén nhit bang bao nhiéu xing-ti-mét? (két qua lam tron dén hang phan
chuc).

Cau 43. Hai ban Thanh va Mai hen gap nhau tai thu vién trudng X trong khoang thoi gian tit 9
gid 30 phit dén 10 gid 30 phit. Ngudsi dén trude dgi quéa 12 phit ma khéng gip thi rdi di. Khi hai
ban di ngdu nhién dén noi hen theo quy dinh thi x4c suit hai ban gip nhau tai thu vién trudng

X bang bao nhiéu?
KET QUA:

Cau 44. Trong khong gian v6i hé toa d6 Oxyz, mit phing (Oxy) tring véi mit dit, tia Oz huéng
vé phia nam, tia Oy huéng vé phia déng, tia Oz huéng thang ding 1én trdi, mdi don vi trén truc
toa dd tuong tng 1 m. Mot chiée flycam xudt phét tir gbc toa do, bay theo dudng thing véi mbi
gidy bay né cach diém xuét phat 6 m vé& phia nam, 4 m vé phia dong ddng thoi ting dd cao thém
1 m so v4i mit dat. Sau ¢ gidy ké tit lic xudt phat, chiéc flycam bay t6i vi trf diém M (a;b;c) dé
quan sat hai vat thé nidm & hai vi tri A(40;203;8) va B(160;22;12) trong khéng gian. Khi géc
quan sit tao bdi hai tia M A vd M B 1a 16n nhét thi gié tri a + b+ ¢ + t bang bao nhiéu?

KET QUA:

TRANG 173


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

a MINH HOA SO BA RIA VUNG TAU

Cau 1. Ngudi ta tién hanh phéng vAn 40 ngusi vé mot mau 4o so mi nam (cb tron). Ngusi didu
tra yéu cau cho diém mau 4o d6 theo thang diém 1a 100. Két qud dugce trinh bay trong bang ghép
nhém sau

Nhém | [50;60) | [60;70) | [70;80) | [80;90) | [90; 100)
Tan sb 4 5 23 ) 3 N =40

Trung vi clia mau sb liéu ghép nhém trén (két qua dugce 1am tron dén hang don vi) 6 gid tri 1

74. B s 76. D gd

Cau 2. Bén trong mét bang hiéu quing céo sita cho tré em, ngudi ta 1&p dit hai hé théng béng
dén. Hé théng I gdm 2 béng dén méc nbi tiép, hé théng IT gdm 2 béng dén méc song song. Khi
ning bi héng ciia mdi béng dén sau 8 gis thip sing lién tuc 13 0,15. Biét tinh trang ciia mdi béng
dén 13 doc 1ap. Xac sudt (k& qua dugc lam tron dén hang phan nghin) dé c4 hai hé théng déu bi
hong (khéng séng) 1a bao nhiéu?

0,023. B)o,97s. 0,278. I3} 0, 006.

Cau 3. Phuong trinh sin (3x + g) = —g c6 bao nhiéu nghiém thuéc khodng (O; g)"

3. B« 1. D P2
Cau 4. Cho céc sb thye z,y thod man 5+16.4% % = (5+ 4> ~%) 7%=="42 _Goi M, m lan lugt
10z + 6y + 26

212y +5 . Tong gia tri M +m

13 gi4 tri 16n nhit va gia tri nhé nhét cda biéu thic P =
bang:

B %. % 10. D S
Cau 5. Cho hinh lap phuong ABCD.A'B'C'D’ c6 canh bing a. Gi4 tri sin clia géc nhi dién
[A', BD, A] bang bao nhiéu?
V3 V6 V6 V3
AR 8- C R B
Cau 6. Cho hinh chép S.ABC c6 déy ABC la tam giac vuodng tai B, AB = a, canh bén SA vudng
goéc véi ddy va SA = av/2. Goi E 1a trung diém ctia AB. Khodng céch giita hai dudng thing SE
va BC bang:
a3 a3 a av/2
R - 5 B
Cau 7. Kinh vién vong khéng gian Hubble dugc dua vao vii tru ngay 24/4/1990 bang tau con
thoi Discovery. Van t6c ciia tau con thoi tai thoi diém t = 0(s) cho dén khi tén lita day dugc
phéng di tai thsi diém ¢ = 126 (s) , cho bdi ham sb v (t) = 0,001302t> — 0,09029t* + 23 (v dugc
tinh bang ft/s va 1feet = 0,3048m,t dudc tinh bang gidy). Gia tbc clia tau con thoi sé ting tit
gidy thtt bao nhidu (lam tron d&n hang don vi) tinh tit thoi diém ¢ = 0 (s) cho dén khi tén lta
dugc phéng di?

0. B 4. 23. ) 126.

Cau 8. M6t tAm bat hinh vudng canh 20m nhu hinh vé bén. Ngudi ta di tinh ct phan t6 ddm
clia tAm bat rdi gp va may lai, nhdm muc dich phi 1én thap dén trang tri dé tranh hu hai thép
khi trdi mua. Biét khéi chép hinh thanh sau khi gip v& may lai can thé tich 16n nhét thi méi phi
kin thap dén. Phan dién tich tAm bat bi c&t theo yéu cau:
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256;/E. B sv2. 80. (D

Cau 9. Cho ham sb y = Vz2 + 2z + 2 . S6 dudng tiém cin xién clia dd thi ham sb la:

Bo. B (C P2 B

c6 d6 thi nhu hinh bén dudi:

Cau 10. Cho hAm s6 y = ax +2 +
r+c

Gi4 tri ctia P = a + b + ¢ bang:

1. B-. 2. B -s.
Cau 11. Cho titdién OABC cé ba canh OA, OB, OC d6i mét \ﬂlg gocva OA=0B =0C =a.
Goi M 1 trung diém canh AB. Géc tao bdi hai vecto B va OM bang:

120°. B 60°. 135°. B} 4°.
Céau 12. Trong khéng gian Ozxyz, cho tam gidc ABC c¢6 A(1;2;—1),B(2;—-1;3),C (—4;7;5).
Toa d6 chan dudng phan giac trong géc B cla tam giac ABC la:

11 2111 2 11
(521 Beamy Gas)  Blg50)

Cau 13. Chi phi nhién liéu ctia mdt chiéc tau chay trén séng dudc chia lam hai phan:
- Phan thit nhit khong phu thudc vao van téc va bang 480 nghin ddng trén 1 gid.
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- Phan thit hai ti 1& thudn véi l4p phuong clia van téc, khi v = 10 km/h thi chi phi nhién liéu
phan thit hai bang 30 nghin dong/git. Goi x (km/h) 1 van tc ciia doan tau.

Chi phi tién nhién liéu cho phan thit nhét trong thdi gian tau chay trén
- . 480 o 2 ‘ O
quang 1km la — (nghin dong).
z

Téng chi phi nhién liéu cho tau chay trong 1 gid 1a C(z) = 480 + 0, 032> ‘ O
(nghin dong).

Téng chi phi nhién liéu tau chay trén quang 1km gidm khi vin tdc clia O ‘
tau thudc (0;30).

© 0 00

Téng chi phi nhién liéu dé tau chay trén quang 1km nhd nhét 13 43 (nghin O ‘
dong).

22+ 3z —8

——— (1) va dudng tron (C) : (v + 32+ (y—1)2 =4. Goi I 1a

Cau 14. Cho ham s6 y =
tdm duong tron (C).

Ham s6 (1) dong bién trén khodng (—oo;0).
Gi4 tri nhd nhit ctia ham sb (1) trén doan [3;5] bing 7 + 2v/2.

Téng khoadng cach tit diém I dén hai tiém cin ctia dd thi ham s6 (1) bing

o
o
o

c ool
o 008

2

Pudng thang di qua hai diém cyc tri ciia d6 thi ham sé (1) cdt dudng

. s 14
dudng trdn (C) tei hai diém M, N . Dién tich t gise IMON bing = ( @ O
v6i O 1a gbe toa do).

Cau 15. Trong khéng gian Ozyz, cho hinh 14p phuong ABCD.A'B'C'D' ¢6 A(0;0;0), B(3;0;0),
D(0;3;0), A'(0;0;3). Goi M va N 1an lugt 14 hai diém nam trén canh BD, AD’ sao cho AN = DM,
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P 13 trung diém ctia B'C’, K 13 diém thudc mit phing (Ozz).

TR 2 £

A d Ld /7 A \ . 5 .
9 Trong tdmcia tam gidc PDC' ¢6 toa do la (2, X 1). ‘ O
| . - > > > 5
i4 tri nho nhét ciia biéu thitc |KP + KC + KD| 1a -
¢ Gié tri nhé nhat cia biéu thitc + KC + a2 ‘ O
6 Géc giita hai dudng thing AP va BC' bing 60°. O @
6 D6 dai doan th&ng M N ngén nhit bing V2. O ‘

Cau 16. Cho tap A = {1;2;3;4;5;6;7;8}. Goi S 14 tap cic sb tu nhién c6 5 chit sb dugc 14p tir
A. Xéc sudt c6 dang %. Héi a + b bing bao nhiéu?

KET QUA:

Cau 17. O trén bién, hai con tau A v B dang & cling mot vi tuyén va cdch nhau 10 hai li. C4
hai tau dong thdi cing khdi hanh. Tau A chay vé huéng Nam véi van t6c 8 hai 1i/gid, con tau B
chay vé vi trf hién tai clia tdu A v8i van t6c 6 hai li/gio. Hdi sau bao nhiéu gid thi khodng cich
giita hai tau la ngdn nhat (lam tron két qué dén hang phan mudi)?

huéng Nam

KET QUA:

Cau 18. Béc Binh c6 mét nong trai ao nudi cd, mdi ngdy thu hoach dugc 2 tin c4. Néu ban cho
thuong 14i véi gid 30 nghin dong/kg thi hét c4, néu gid ban ctt ting thém 2 ngan dong/kg thi sb
c4 thita sé tdng thém 10kg. S6 cac thita nay dugc ban dé lam thitic &n cho dong vat véi gid 10
nghin ddng/kg. Héi bac Binh phai ban vdi gi4 bao nhidu nghin ddng/kg dé sb tién ban cé méi

ngdy dat doanh thu nhiéu nhat?
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Cau 19. Cho hinh chép tam gidc S.ABC ¢6 AB = 1, AC = 2, gbc BAC = 120° va SA L (ABC).
Goi M, N lan lugt 13 hinh chiéu vudéng géc ctia A 1én canh SB, SC va « 1a géc tao bdi dudng

2 2 V 2]. ? £
thang SA v6i mit phang (AMN) sao cho sina = — Thé tich ctia khéi chép da cho bang bao

nhiéu (1dm tron két qua dén hang phan trim)?

KET QUA:

Cau 20. Dé lam mot cai hop dung qua ting ban nhan dip sinh nhat, tit mdt tAm bia hinh chit
nhéat véi kich thuéc 40 cm x 20 cm, ban Hoa cit b hai hinh vudng c¢6 canh z cm va hai hinh chit
nhat (phan gach soc nhu hinh bén) rdi gip theo dudng nét ditt va dan cdc mép dé dugc mét cai
hép c6 dang hinh hop chit nhat. Héi ban Hoa can cit bd canh hinh vuéng bang bao nhiéu (lam
tron két qui dén hang phan trim) dé phan khéng gian ciia hop dung nhidu qua nhit?

40 cm

z(cm)

z(cm)

20 cm

z(cm)

z(cm)

KET QUA:

Cau 21. C6 bao nhiéu s6 nguyén y € [—2024;2024] sao cho tng v6i mdi y , ton tai s6 thuc x théa

man diéu kién 15¢/5y + 15.2¢ + 5y = 8% ?

Cau 22. Mot cong ty X san xuit may tinh bang danh cho hoc sinh ban dudc z miy mdi thang.
Gi4 ban mdi may tinh dugc cho béi cong thitc p(z) = 8600 — 10z (nghin ddng). Chi phi dé sin

xuit mdi may 13 c(z) = z* — 4z + 500 + — (nghin ddng). Héi cong ty X phai ban bao nhiéu

méy dé dat 10i nhudn cao nhat?

KET QUA:

2 3 2
Céau 23. Trong khong gian Ozyz cho diem M (0;0;4) va N <§, 2; 6) . Xét diem I (a;b;c) thay

ddi sao cho IN ludn vudng gbc v6i OM va dién tich tam gidc IMO bang 8. Khi d6 dai doan IN
dat gia tri 16n nhét, gia tri 5a + 5b 4 ¢ bang bao nhiéu?

TRANG 178


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

TRANG 179


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

s BAC GIANG

3
Cau 1. Cho céc sb thuc a, b, ¢ déu 16n hon 1 théa méan log?; b+ (log, ¢ — 1) - logy, v/c +log, % =0.

Gi4 tri ctia biéu thitc + log, (bc) bang

log, a
4. B2 1. B
Cau 2. Cho ling tru dimg ABC.A,B,C; ¢6 ddy 1a tam gidc vudng tai A v6i AC = av/3. Géc
tao bdi dudng thing BC; v mit phing (AA;C,C) bang 30°, gbc giita dudng thang BC) vA mit
2 S 6 b 2
phang (ABC) bang ¢ théa méan sin ¢ = % Goi M, N lan lugt 1a trung diém cia canh BB; va
A,C;. Khodng céch giita hai duong thing M N va AC; bang

o3 w3 i Y
e a-,- 5 B

Cau 3. Goi S la tap tit ca cac gid tri nguyén duong clia tham s m dé dd thi ham sb y =
222+ (m —2)z +3
e w - 1 e Pd Y SN
diém phan biét. Tong tat cd cac phan tit cia S bang

10. B 9. B

Cau 4. Cho hinh chép S.ABCD c6 ddy ABCD 14 hinh chit nhat va SA 1 (ABCD). Biét AB =1,

AD = /2 va khoang cich tit A dén mit phing (SBC) bing ? Césin clia gbc phang nhi dién
[B, SC, D] bang

1 1 1 1
- - C |- -
&) V6 (2] V3 © V3 2] V6
Cau 5. Goi S 13 dién tich giéi han bdi dd thi (C) ctia ham sb y = 2® — 322 + 2 va dudng théing
di qua hai diém cuc tri clia @6 thi (C). Gi4 tri ciia S bang

1 1
.5. B s (C ¥ EZ'

Cau 6. Cho hinh ling tru ABC.A,B,C, ¢6 AB = 3, AC = 4, BAC = 60°. Goi M 13 trung diém

c6 dudng tiém can xién cit dudng tron (C): (z — 1)? + (y — 1)? = 5 tai hai

. . AN
canh BC. N la diém thudc canh A;C sao cho ByN 1 AM. Ti so Al c bang
101
n: v c B 13
5 10° 22° 20

by S S 6
Cau 7. Cho hinh chép tam gidc deu S.ABC' c6 canh day bang 2, canh bén bang % Goi M la
trung diém canh BC. S6 do géc giita hai véc-to m Va ,@ bang
45°. B 120°. 60°. ) 135°.
Cau 8. Goi A, B 1A cac diém cuc tri ctia dd thi ham s6 y = 23 — 32 + 4. Dién tich tam gidc OAB
(véi O 1a gbc toa d) bing

n- B: CcH Bo.

Cau 9. Cho ham s6 f(x) xdc dinh trén R va c6 bang xét diu clia dao ham f'(z) nhu hinh bén
dudi.
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r |—00 -5 3 +o0

f'(z) + 0 - 0 +

C6 tit ca bao nhiéu gid tri nguyén ctia tham s6 m dé ham sé y = f(2® — 2z — m) nghich bién trén
khodng (1;3)?

B B2 (C B

(2+ Ve £ .
Cau 10. Biét / \/ \/_ ) dz = e*—e’+¢, vbi a, b, ¢ 1a céc sb nguyén. Gia tri cia biéu

thitca +b—c bang
B B 14. —4.

Cau 11. Cho f(z) c6 dao ham f'(z) x4c dinh va lién tuc trén doan [Z, ?%T} Biét f (E) =0va

f'(x) - sin® ; cos? 5 =1. Gig tri f ( ) bing
Dién dap 4n:
—4. B s 0. -8.

Cau 12. Dé theo dbi hanh trinh cia méy bay, ngudi ta chon hé truc toa d6 Ozyz cb géc O trung
v6i vi tri chan thép kiém so4t khéng luu & sdn bay, mt phing (Ozxy) triung véi mit dat sao cho
truc Oz huéng vé phia tay, truc Oy hudng vé phia nam, truc Oz hudng thing dimg lén phia trén
(don vi trén méi truc tinh theo kilémét). Tit vi tri diém M, méy bay A duy tri huéng bay vé phia
nam véi tdc d6 840 km/h. Sau thdi diém d6 nita gis va & vi trf diém N cé d6 cao thap hon 50 km
so véi vi tri diém M (gid sit N, M cung hoanh d6 va tung d6), méy bay B ciing duy tri huéng
bay vé& phia nam véi téc @6 960 km/h (tham khdo hinh v&). Tim thdi gian m4y bay B bay trong
khoang 5 gid tinh tit lic may bay B bay tit vi trf diém N dé khodng cach giita hai may bay A va
B 1a ngén nhét.

50 km

x

Tay

2,5 gid. B 4 sio. 3,5 gid. B 3 sio.
Cau 13. Cho hinh hép ABCD.A;B;C,D;. Goi E 1 giao diém ctia CD; va C;D. Ménh dé nao
dudi day dung?

ﬁ:A_B)+%E—%m. Bﬁ:ﬂ%}hﬁ—%m.
E:Té+%ﬁ+%ﬂ. EE=%E+@+%E.
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Cau 14. Chon ngiu nhién mét sb nguyén duong cé 5 chit s6. Xéc sudt dé chon dudc sé ma hai
chit s6 ké nhau luén khéc nhau.

0,3024. B o, 5661. 0,6561. I3 0, 3204.
Cau 15. Cho ham sb y = f(z) c6 dao ham trén R va théa man f(2) = f(—2) = 0. Ham sb
y = f'(z) 1 ham s6 bac ba va c6 dd thi trén R nhu hinh bén. Ham s6 y = (f(z))? nghich bién
trén khoang nao dudi day?

(2;3). B 2. (=2; —1). B (-1

, -2 . 1 2 3
Cau 16. Cho ham s6 f(z) = . Biét rd <_> <_> <_>
au 16. Cho ham s0 f(e) = G- Bict ring f {3007 ) + M\ g002) + M \q02a) T F
202 y : \
f (—2822> = % voi % la phén so toi gidn va a,b € N*. Gid tri biéu thic a + 2b bang

2025. B 2035. 2036. 2 2029.

Cau 17. M6t van dong vién thé thao hai mén phdi hop luyén tap trong mdt khu viuc hinh chit
nhat ABCD c6 chiéu rong 600 m, chiéu dai 1000 m. VAn dong vién xuét phét tit A chay thing
dén diém E vé6i van téc 30 km/h va boi thing dén C véi van téc 6 km/h (tham khéo hinh vé).
Van ddng vién d6 dén C nhanh nhét khi d6 dai doan AE bang bao nhidu mét? (Lam tron két qua
dén hang don vi).

A E B
o Q o
600m
o o
D 1000m C

878m. B 123m. 877m. B 122m.

Cau 18. Mot 6 t6 dang dimg va bét dau chuyén dong theo mdt dudng thing véi gia tdc a(t) =
12 — 2t m/ s trong d6 t 1a khoang thdi gian tinh bing gidy ké tit lic 6 t6 bt ddu chuyén dong.
Quang dudng 6 t6 di dugce tit lic bit ddu chuyén déng dén khi 6 t6 dat vAn t6c 16n nhit bang

144m. B 120m. 60m. B} 36m.
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Cau 19. Cho hinh chép S.ABC c6 SA = 1, AB = v/3, AC = /2 vi SAB = 60°, BAC = 90",
CAS = 120°. Thé tich khéi chép S.ABC bing

B B @y ks

1
Céau 20. Cho f, g la hai ham lién tuc trén doan [0;1] théa man /[f(a:) + 2g(z)]dz = 3 va
0

1 1
/ [2f(z) + 5g(z)] dz = 9. Gid tri tich phan / 3f(z) + g(z) — 2] dz bing
0 0

oZ -1 g 13 13
2 2 2 2

Cau 21. Cho ham s6 f(z) lién tuc trén doan [—4;3] va thoéa man f(0) = 0. Biét ring dao ham
f'(z) lién tuc va c6 dd thi trén doan [—4;3] gdm doan thing AB v mot phan dudng parabol cé
dinh I(1;4), cit truc hoanh tai hai diém B,C nhu hinh v& bén dudi véi A(—4;2), B(—1;0) va
C(3;0).

g

—4 B o

Goi (H) 13 hinh phing giéi han béi db thi ham sb f(z), truc hoanh va céc

e dudng théng z = —4, z = 3. Goi 51, S, 1an luot 13 dién tich phan hinh O ‘
¢ S 11

i phang (H) nam phia trén va phia dudi truc hoanh. Khi d6 % =%
l 2
' 20

O ro-=3 O @
Ny 161

QO [iwu=-7 ® O
\ -2

0 [ir@a=s O @

Cau 22. Cho ham s6 bac ba y = f(z) x4c dinh trén R va c6 dd thi nhu hinh bén. Goi F(z) 13
mot nguyén ham cta f(z) trén R.
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IR U I Y

2
Gi4 tri 16n nhat ctia ham s y = f ( 3 cos 2z — 3 cos x) bing 3. O ‘
Néu F(0) = 0 thi ham s6 y = |F (z*) — #°| ¢6 5 diém cyc tri. ‘ O

f(3) =18. O @

. 3 2
Ham s0 y = F (m3 SIS 1) + —2% 4+ 32% + 2025 nghich bién trén khodng ‘ O
(—1;0). 2

© 000

Cau 23. Trong khong gian Ozyz , cho tam gidc ABC véi A(—2;3;1) , B(2;1;0) ,C (-3;-1;1) .

Trong khong gian Ozyz, cho tam gidc ABC véi A(—2;3;1), B(2;1;0), O ‘

Cho diém E(1;1;1) va diém M (a; b; ) théa man biéu thitc M A*+M B>+
MC? + 2M E? dat gia tri nhd nhét, khi 46 2a +b+c = g. O ‘

9 C(-3;-1;1).

a Tam gidc ABC c6 ABC 1a goéc nhon. ‘ O
| Néu D(zo; yo; 20) 12 diém thda mén tit gidc ABCD 13 hinh thang véi ddy

G AD va dién tich bang 3 lan dién tich tam gisc ABC thi3zo—4dyp+2= @ O
. —29.

Cau 24. Cho hai dudng thdng a vi b song song v6i nhau va cich nhau 2 cm. Trén dudng thing
aldy 7 diém Py, P,,..., Py sao cho PPy = P,P; = --- = PsP; = 1 cm; trén duong thzamg b lay 6
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diém Q1,Qo, ..., Q¢ sa0 cho Q1Q2 = @2Q3 = -+ = Q5Q¢ = 1 cm. Chon nghu nhién 3 diém tit
céc diém da cho.

T O £

X4c suit dé ba diém dudc chon c6 mot diém 13 trung diém cta doan
. . s . s 13
thang c6 hai diem dau mut la hai diém con lai bang 286" O ‘

X4c sudt dé chon dudc ba diém tao thanh tam gidc c6 dién tich 1 cm 2

la 1 O ‘

© 0 0 0

286
Xéc subt d8 chon duge ba didm tao thanh tam gide 13 —- ® O
ot 11} 1€11 Il 11 g1 —
on due ) gide 13
S6 phan ti clia khong gian mau 13 286. ‘ O

Cau 25. Céc hoc sinh 16p 12E lam thi nghiém gieo ba loai hat giéng A, B va C. Xéc suét dé ba
loai hat gibng A, B va C nidy mam lan lugt 1a a, b v4 0,8 (0 < a < b < 1). Biét rang x4c suit
dé it nhit mot trong ba loai hat giéng ndy mam 1a 0,964 va xic sudt dé ci ba hat gibng nay
mam 13 0,224. Gid st viéc ndy mam ciia cic hat giébng A, B va C 1a ddc 14p véi nhau. Xéc suét
dé hat giébng A ndy mam 13 bao nhitu? (két qua lam tron dén hang phan mudi).Dién dip an:

KET QUA:

Cau 26. Cho hai s6 duong z, y thod man 2¥ +y = 2z +log, (x + 2y_1). Gi4 tri nhé nhét cta biéu

thitc P = £ 13 bao nhiéu? (két qua 1am tron dén hang phan trim)
()

KET QUA:

Cau 27. Mot chiée dén hinh tron dude treo song song véi mit phing ndm ngang bdi ba soi day
khong dan xuét phét tit diém O trén tran nha lan lugt budc vao ba diém A, B, C trén dén sao
cho tam gidc ABC déu. D6 dai clia ba doan didy OA, OB, OC déu bang I (tham khéo hinh vé
bén). Trong lugng ciia chiéc dén 14 27 N va ban kinh chiéc dén 14 0,5 m. Biét ring mdi soi day d6
dugc thiét ké dé chiu dugc luc cing t6i da 14 12 N. Hoéi chiéu dai ti thiéu clia mbi soi day 13 bao
nhiéu centimet? (lam tron két qua dén hang phan mudi).
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KET QUA:

KET QUA:

Cau 29. Dé trang trf cho mot phong trong mdt tod nha, ngudi ta vé 1én tudng mét hoa vin cb
hinh nhu sau: trén mdi canh cta hinh luc gidec déu c6 canh bang 4 dm c6 mdt cdnh hoa hinh
parabol, dinh clia parabol céch canh 3 dm va ndm phia ngoai hinh luc gidc, dudng parabol dé di
qua hai ddu mit ctia mdi canh (tham khdo hinh v&). Dién tich ctia hinh hoa vin néi trén 13 bao
nhiéu dm?®? (lam tron két qua dén hang phan mudi).

Cau 28. Mbt cong ty san xuit va ban hét = sdn pham $(0

Cau 30. Tng tat ca cic gid tri nguyén cia tham sb m d& d6 thi ham sé y = 2° —ma?+(m+3)z—4

c6 diém cue dai thude truc hoanh bang bao nhiéu?
KET QUA:

ol

(sinz + cosz)? + cos?
sin 2z + cos? x

dz.

Céu 31. Tinh tich phan I = /
z
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Cau 32. Cho hinh hép ABCD.A,B,C,D; ¢6 d4y ABCD 13 hinh thoi canh a, ABC = 60°, hai
miit phing (B;AB) va (B1AC) cliing vudng géc v6i mit phang (ABCD). Géc giita hai mit phing
(B,CD) va (A B,C1D;) bang ¢ véi tan ¢ = 2. Goi M 13 trung diém ctia CD.

1) Tinh thé tich khéi chép B;.ABCM theo a.

2) Goi E 13 trung diém ctia B;M va F thudc dudng thang DD; sao cho EF vubng géc véi AC.
Tinh tang clia géc giita hai mit phing (AEM) va (AEF).

Cau 33. Cho céc sb thuc a,b, c khong 4m théa man a® + b? + ¢ = 1. Tim gia tri 16n nhét cta
biéu thitc P = a + b + ¢ — 4abc.
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a SO PHU THO

Cau 1. Tai mot 16p hoc chitng chi Tin hoc, néu mitc do hoan thanh trung binh 5 bai kiém tra ciia
hoc vién 16n hon hoiic bang 85% thi hoc vién sé dugc gidm 30% hoc phi. An d3 lam 4 bai kiém tra
v6i két qua 13 90%, 82%, 78%, 80%. Hoi bai cudi ciing An can dat duge it nhit bao nhiéu phan
trim dé dugc gidm 30% hoc phi?

94%. B 92%. 95%. ) 93%.

Cau 2. Thoi gian tap thé duc cia ban Anh trong moét ngay dudce théng ké trong 30 ngay va cho
& bang sau (don vi 1a phit).

Thoi gian | [65;70) | [70;75) | [75;80) | [80;85) | [85;90)
Sé 1an 4 2 9 10 5

Gi4 tri mbt clia mau sb lidu ghép nhém trén (lam tron d&n hang phan chuc) bang
80, 2. B} s0,8. 80. B s0, 3.
Cau 3. Téng cac nghiém ciia phuong trinh sin 2z (1 4+ cosz) = 0 trén (7; 37) bang

9. B 0. 12m. D 78

Cau 4. Cho cap sb nhan (u,) v6i cong bdi ¢ > 1 ¢ ug = —3 v u; + uy + uz = —13. S6 hang thit
mudi clia cAp sb nhan da cho bang

N —19683. B} 19683. —26. ) 2s.
Cau 5. Dao ham ctia ham b f (z) = In® (z* — 22 + 4) la:

4r — 4 4r — 4
N f(2)= ———. () = ———1In(2* — :
B (= oS v B 7 (@ $2_2z+4ln(x 2z +4)
f’(x)=ﬂln(m2—2m+4) Ef’(m)=x—_11n(a:2—2m+4)
z? — 2z + 4 ' z? — 2z + 4 '

A A BA o s g . 2025 .

Cau 6. Nguyén ham ctia ham s6 f (z) = 2024 sin (7 + z) + cos’s la:
2024 cos z + 2025 tan z + C. B} 2024 cosz + 2025 tanz + C.
—2024sinz — 2025 tanz + C. B 2024 sin 2 — 2025 cot z + C.

Cau 7. Trong mit phing toa d6 Ozy, cho dudng thing d: 2z — y + 1 = 0 vA hai diém A(-1;2),
B(4;0). Goi C la diém thudc truc Oy sao cho trong tdm ciia tam gidc ABC thudc dudng thing
d. Chu vi cia tam gidc ABC (1am tron két qué dén hang don vi) bing

19. B s 20. (D Jig

Cau 8. Bén trong mdt san vudn hinh elip c6 do dai truc 16n bang 8m, d6 dai truc bé bang 6m,
ngudi ta rao thanh mot hinh chit nhat néi tiép elip dé trdng hoa, phan con lai dé trong rau nhu
hinh vé.
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Dién tich 16n nhit ctia phan trdng hoa bing

48m?. B 122 24m?. D [

Cau 9. Vi tri mot chit diém N tai thdi diém ¢ (¢ trong khodng thdi gian tit 0 dén 180 phiit) cb
toa d6 13 (3 + 5sint°;4 + 5cost®). Goi (xo; ¥o) 14 toa d6 diém N khi N & cach xa gbc toa d6 nhit.
Gié tri zo + yo bang

2. B 4. -2. (D S

Cau 10. C6 3 hoc sinh nam va 7 hoc sinh nit, trong céc hoc sinh nit c6 ba ban Hong, Hué, Lan
xép thanh mét hang ngang. X4ac sudt dé mdi ban nam déu dimg giita hai ban nit ddng thdi ba
ban Hong, Hué, Lan luén ditng canh nhau bang
1 1 1 1
Ny ——. —. oy —. —.
250 1260 210 201

Cau 11. Ong gidm dbc vudn thi mua 12 con vAt nhét vao 12 cai chudng méi xay c6 kich thude
khic nhau, trong d6 c6 3 chudng khéng vita véi 6 con vat 16n nhat. Hoi vi gidm d6c c6 bao nhiéu
céch nhét 12 con vat, mdi con trong mot chudng?

1. B 43545600. 479001600. I3 61200.

Cau 12. Cho khéi 18ng tru tam gidc déu ABC.A'B'C’ ¢c6 A'B = /6, dudng thing A'B vudng goc
v6i dudng thdng B'C. Thé tich ciia khéi ling tru da cho bang

V6 s V3 CH B
3 4 4
Cau 13. Mot nha thi diu c6 20 hang ghé danh cho khén gid. Hang thit nhit c6 30 ghé, hang thit
hai c6 31 ghé, hang thit ba c6 32 ghé,... Cit nhu thé, s6 ghé & hang sau nhiéu hon sb ghé & hang
ngay trudc 13 1 ghé. Trong mét gidi thi ddu, ban t8 chitc da ban dude hét sb vé phat ra va sb tién

thu dudc tit ban vé 1a 71100000 ddng. Tinh gi4 tién cla mdi vé, biét sb vé ban ra bang sb ghé
danh cho khéan gi ctia nha thi ddu va cic vé 13 dong gis.

90000 ddng. ) 100000 dong. 80000 ddng. 5} 110000 déng.
) 2 b, .,
Cau 14. Cho ham 6 f (z) = % ¢6 db thi f' (x) nhu hinh vé.
)
f'(z)
R .

[}
]
]
]
[}
[}
I
I
[}
[}
[}
i
0O 1 | 2 3 x
i
[}
[}
[}
[}
]
]
[}
[}
I

Biet f(0) =1va [rginglf(x) = v6ikeZ ,meN, - toi gidn. Khi d6 k — 2m bang
14. B - —10. B 22.

< 2— <
Cau 15. Cho ham s6 f(z) = a,:z (a,b,c € R, b# 0) c6 bang bién thién nhu sau.

bx —
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x —00 1 +00
Y + +
+00 3
y / /
3 —00

Téng cac sb a + b — ¢ thudc khodng nao sau day?
(—4-2). B (-20). (052). B 24
Cau 16. Goi S 1a tap hop tit ci cac gid tri nguyén clia tham s6 m dé dd thi ham s6 y =
VT +2
Vr2 — 6z +4m
8. B 7. B>

Cau 17. Cho ham s6 y = f(z) c6 dao ham f'(x) = z(z — 1)*(z — 5). S5 gi4 tri nguyén ctia tham
s6 m dé ham sb g(x) = f(z® + m) c6 ding ba diém cuc tri bang

B B (C R Bs.

Cau 18. Bic Binh bom nuéc vao mét bé chita nude. Goi h(t) 1 thé tich nuSc bom duge sau t
phit. Biét ring luu Iugng nude chdy vao bé tai thoi diém ¢ phit 14 A'(t) = 3at® + 2bt (dm®/phiit)
va ban dau bé khong c6 nudc. Sau 2 phiit thi thé tich nudc trong bé 13 16 dm?, sau 5 phit thi thé
tich nudc trong bé 1a 175 dm>. Thé tich nudc trong bé sau khi bom duge 10 phit bang

2000dm?®. B} 2100dm®. 1000dm?. 2 1200dm®.

Cau 19. Cho ham s6 y = f(z) thda man ham y = f/(z) lién tuc trén doan [0;7] v ¢ dd thi nhu
hinh vé:

c6 ding ba dudng tiém cin. S6 phan ti cia tdp hop S bing

Biét phan dudng cong trong hinh I nita dudng tron tdm toa d6 (2;0). Gi4 tri ctia bidu thitc

£(7) = £(2) bing
B B, B, B

. . N 2 1
Céu 20. Cho ham s06 b4c bon y = f(z) ¢ do thi (C) va duong thang d : y = kz + 1 nhu hinh vé.
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4
< 5 2 N s 24
Biét BC — AB = 7 dién tich hinh phang phan gach chéo bang 5 Gi4 tri clia / [24f(z) + z] dz

-2

g 126 g 156 816
20 5 5° 5
Cau 21. Cho ham s6 y = f(z) c6 dao ham lién tuc trén doan [2;4] théa méan f(2) = g v

4
(x+3)f'(z) = f(z) — 32°f2(x) v6i moi = € [2;4]. Gi4 tri ciia /f(x) dz bang
2

. 1_7 @ C _i _H
32° 3 32’ 32
Cau 22. Cho hinh chép S.ABCD c6 d4y 1a hinh thoi canh a, ABC = 60°. Tam gidc SAB cin

tai S va ndm trong mit phing vudng géc véi ddy. Goi H 13 trung diém ctia AB, biét rang SC tao
v6i ddy mot géc 30°. Goéc giita hai véc-to SC va DH gan nhat véi gid tri ndo sau day?

152°. B 135°. 125°. ) 25
Cau 23. Trong khong gian véi hé toa d§ Oxyz, cho ba diém A(—2;3;1), B(2;1;0), C(-3;—1;1).
Tim toa d6 diém D(z;y; z) sao cho ABCD la hinh thang c6 d4y AD va dién tich tit gidc ABCD
bang 3 1an dién tich tam gidc ABC. Gi tri clia = + y + z bang

10 .. B -10 .. B -1

. 4 8 8 £
Cau 24. Trong khéng gian Ozyz, cho hai diem A(2;2;1) va B <§, -3 §> Biét tAm dudng tron
noi tiép tam gisc OAB 13 I(a;b;c). Gia tri ciia a 4 2b + c bang

B:. B . 8. D J®

Cau 25. An va Binh choi cd. Trong mdt van cd, xac sudt An thing Binh 14 0,2 va x4c sudt Binh
thdng An 13 0,4 . Hai ban ditng choi khi c6 ngudi thing, ngudi thua. Xac sudt dé hai ban dimng
choi sau hai van cd bang

0,4. Bo, 24 0,6. o, 21

Cau 26. Trong mot dgt hudng (g tiét kiém dién ctia mot khu dan cu gom 45 ho gia dinh. Béc
An trudng khu thong ké sb dién tiéu thu (kwh) ctia khu dan d6 cho & bang sau:

Sé tiéu thu dién (kwh) | [150;170) | [170;190) | [190;210) | [210;230) | [230;250)
S6 ho 8 15 11 7 4
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Bic An mudn chon ra 25% ho gia dinh dé khen thudng hd gia dinh dung dién tiét
kiém, khi d6 bac can chon nhitng hd gia dinh cé lugng dién tiéu thu khéng vugt
qué s6 dién ( 1am tron dén hang don vi) 13
174kwh. B} 178kwh. 209kwh. B 2106wh.
Cau 27. Chiéu cao so véi muc nude bién trung binh tai thoi diém ¢ (gidy) ctia mdi con séng duge

P t 5 N
cho bdi ham s6 h(t) = 60sin (%), trong d6 h(t) dugc tinh bang xdng-ti-mét. Trong 30 gidy dau

tién (ké tit mbc thoi gian t = 0 gidy), c6 hai thoi diém séng dat chidu cao 16n nhét 1a a gidy va b
gidy (véi a,b € N). Khi d6 a + b bing

75. B 24 20. D Rl

Cau 28. Cho ham s6 y = logx c¢6 dd thi (C) nhu hinh vé&. Pudng tron tdm A € Oz c6 duy nhét
mot diém chung véi (C) 1 diém B thudc dudng thing d : y—1 =0 . Hoanh d¢ diém A ndm trong
khoang nao sau day?

21 21 2 2
(10; —). B (—;11). (11;—3). ) (—3;12).
2 2 2 2
Cau 29. C6 bao nhiéu s6 nguyén x € (—2025;2025) sao cho ton tai it nhit 4 s6 nguyén duong y
théa méan: 31 < 6% — 27
2025. B 2019. 2017. [} 201s.
Cau 30. Cho ntta dudng tron dudng kinh AB = 4 va hai diém C, D thay d4i trén nita dudng tron
d6 sao cho ABCD 13 hinh thang. Dién tich 16n nhit ctia hinh thang ABCD 13

5. k) o) Bs5

Cau 31. Cho qud béng bau duc dudc tao ra bang cach quay elip c¢6 d6 dai truc 16n bang 18 cm
va truc bé bang 10 cm quanh truc Oz.

Thé tich clia qua béng bang

54500 54500
3007rcm?. E 513 T em?. 543 cm?. m 300cm?.

Cau 32. Trong khéng gian v6i hé truc toa do Ozyz, cho 3 diém A(2; —3;3), B(—1;—3;3), C(6; —1; —3).

\ N

MA +2MB + 3M5”+3 (m+ W’

Diém M di chuyén trén truc Oz. Gié tri nhd nhét ciia P =

bang

6. B 6vir. 24V/17. D P28
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Cau 33. Cho hinh chép S.ABCD c6 SA = V/5, céc canh con lai bdng v/3. Goi M i trung diém
ca canh BC, O 1 giao diém cta AC va BD.

ST S D £

© (s4c) 1 (sBD).

2 2 S 1
¢ Thé tich ciia khéi chép S.CDM bing —”45. O @
4
Q Goi a 1a géc nhi dién [B, SC, D). Gi4 tri sina = % O @
; . 3V3
6 Khoéng cach giita hai duong thang C'D va SM bang w O ‘

23
Cau 34. Cho ham s6 y = f (z) c6 dao ham trén R va f' (x) 1a ham bac ba c6 do thi nhu hinh v&

Y
/R

NG Sy

5
e

Ham sb h(z) = f < x2—2> + 2025 dong bién trén cic khodng

(—oo;—\/ﬁ> va (\/5, \/ﬁ)
Tich céc diém cuc tri clia ham s6 g (z) = f (2* — 2z) + 2024 bang 3.

; 1 ;
Ham s0 k(z) = f (z) — §m3 + 9z — 2025 c6 gia tri 16n nhat trén doan
[—5; 5] bang f (3) — 2007.

3 2

Bat phuong trinh f (z) — (% + % + log: m) < 0 dung v6i moi z €
2

(—2;0) khi va chi khi 0 < m < 2770,

o e o e B
o 0o 0f

© 000

z? + 2mzx + 2
P 2 2 T+ 1 2 N 2
ham s0 c6 diém cuc dai va diém cuc tieu cach déu duong thang A:3z —y—3=0.

2)Mot khu dat tréng bing phing hinh chit nhat ACGH , bén canh 1a mét hd nuée c6 dang nita
hinh tron duong kinh AC' , nhu hinh vé

Cau 35. 1) Cho hAm s6 y = ( m 13 tham s6). Tim t4t ci céc gi4 tri thuc clia m dé
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E D G

Tt vi tri A, anh An chéo thuyén véi van téc 5 km/h dén vi tri B trén bs hé. Sau d6, anh An
chay bo theo bd hd dén vi tri C véi van tdc 7 km/h, rdi tiép tuc chay bd theo dudng gip khic
CDEA d& quay vé vi tri A. Trong d6, van téc chay bo ciia anh An trén cdc doan CD va EA
13 6 km/h, van téc chay bd trén doan DE 1a 10 km/h (D, E 13 hai vi tr bat ki trén doan GH).
Thoi gian ngén nhit ma anh An di chuyén tit A theo 16 trinh trén rdi quay trd vé A 13 bao nhiéu
phit (két qud 1am tron dén hang don vi), biét cdc khodng cich AC = 1 km, AH = 0,6 km va
BC = 0,5 km?

Cau 36. Gidi phutong trinh (z + 1)? — 2v/25 71 + log, =222 _ g
- el Panehe S

Cau 37. Cho hinh chép S.ABCD cé ddy ABCD la hinh thang vudng tai A va B, AD = 2AB =
2BC,CD = 2+/2. Hinh chiéu vudng géc clia S trén mit déy 13 trung diém M cta canh CD. Tinh
khodng céch tit trong tdm G ciia tam gidc SAD dén mit phing (SBM).

Cau 38. Cho mau sb liéu c6 bang s6 liéu sau:

Gidtri|z—y | 2x+y |4 +2y | bx+3y | 17Tz — 2y
Tansd| 14 [3z+2y| 2+3y | bz —vy 8

Véi z, y 1 c4c sb tu nhién. Biét mau sb liéu thdng ké da cho c6 mbt 1a ba gi4 tri khic nhau. Tinh
phuong sai clia miu s6 liéu da cho (lam tron dén hang phan chuc).

Cau 39. Trong mot tro choi ban Viét c6 9 tAm bia duge danh s6 tit 1 dén 9, ban Nam cé 8 tAm
bia dugc danh s6 tit 1 dén 8, mbi ban chon ra ba tAm bia rdi sép xép ching theo thit tu gidm dan
dé dugc mot sd gdm ba chit s6. Ngudi thing cudc 13 ngudi c6 s6 16n hon. Tinh xac suit dé Viét
thing Nam.

Cau 40. Cho khéi ling tru ABC.A'B'C" , khodng cach tit C' dén dudng thing BB’ va CC' lan
lugt 14 v/3 va /5, hinh chiéu vuéng géc ciia A 1én mit phing (A’B'C’) 1a trung diém H ctia B'C’
va A'H = 2. Tinh thé tich ctia khbi ling tru da cho.

TRANG 194


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

m THAM KHAO SG BAC NINH

Cau 1. Dudng cong cho trong hinh bén 13 d6 thi ctia ham sb nao trong céc ham sb dudi day?

Y

|
—
t t
|
|

22— 2z +2 — 22+ x+2 22—z +1 —z2—x+1
A i ey _rTrTe gt T _r-rtl
.y r+1 By r—1 .y —x+1 Ey z—1

Cau 2. Mot ngudi ndng dan cé 3 tAm lusi thép B40, mdi tAm dai 12 m v mudn rdo mét manh
vuon doc bd séng c6 dang hinh thang cin ABC D nhu hinh vé (bd séng 1a dudng thng DC khéng
phai rdo, mdi tAm 1a modt canh clia hinh thang).

VAR

Héi 6ng ta c6 thé rao dugc manh vudn cé dién tich 16n nhit 13 bao nhiéu m??
108v/2. B 100v3. 108v/3. B 100v2.

Cau 3. Cho ham s6 y = f(z) c6 dao ham trén R, thda man f(—1) = f(3) = 0 va d6 thi clia ham
s6 y = f'(x) c6 dang nhu hinh duéi day.
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4
3 4
| /\
1 4
T
-3 -2 % | 1 2
—92 |
Ham sb g(z) = (f(z))? nghich bién trén khodng nao dudi day ?

(~00;0). B (1:2). B

Pd 2 Pd 1
Cau 4. Tim gi4 tri thuc ctia tham s6 m dé ham so y = §x3 —mz? + (m? — 4)z + 3 dat cuc dai

tai diém = = 3.
m=—1. Bm=—7. m=5. Em=1.

224+mizx—m-—1

Cau 5. Tim t4p hop tit ci céc gié tri clia tham s m dé @6 thi ham s6 y = 3
T

c6 tiém can dimng.
B R\ {1;-3}. B R & R\ {1;-%}. B r\ {1;_2},

Cau 6. Cho ham sb f(z) c6 dao ham f'(z) = (z —9)(z* — 16), Vz € R. Tim s6 gi4 tri nguyén ciia
tham s6 m dé ham sb g(z) = f(|z® + 7z| + m) cé ding 5 diém cyc tri.

10. B o 8. D k¢

) 202467
Cau 7. Tim nguyén ham clia ham s f(z) = e (2025 - xf )
2024 2024
/f(x) dr = 2025¢” — 24 +C. B /f(x) dz = 2025¢" + == + C.
506
/f(w)dw=2025e“+5%f+0. E/f(z)dx=2025em—?+c.

6 4
Cau 8. Cho ham sb f(z) lién tuc trén doan [0; 6] va thda man /f(ac) dzr =10 va /f(x) dz = 6.
0 2

2 6
Tinh gi4 tri clia biéu thitc P = / f(z)dz + / f(z)dz.
4

0
Br-=u B P=1. Br-=s B P =10

Cau 9. Mot vat b&t dau chuyén dong thing déu véi van téc vy, sau 6 gidy thi vat gip chudng ngai

trén dudng nén vat bat dau gidm tdc d6 v6i van tée chuyén dong v(t) = —§t +am/s (t > 6) cho

dén khi ding h&n. Biét ring k& tit ldc chuyén dong dén lic dimg thi vat di dude quang dudng 1a
80 m. Tim vy.

vo = 35m/s. B v = 25m/s. vo = 10m/s. B v = 20m/s.

Cau 10. Cho hinh phéng giéi han bdi cic dudng y = vz — 2, y = 0 v & = 4, £ = 9 quay xung
quanh truc Oz. Tinh thé tich khéi tron xoay tao thanh.

7 om T 117
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Cau 11. Mot cong chao c6 dang hinh parabol, chiéu cao 18 m, chiéu rong chan d& 12 m. Ngusi
ta cing hai soi day trang tri AB, C'D ndm ngang, déng thdi chia hinh phing giéi han béi parabol
va mit dat thanh ba phan c6 dién tich bang nhau (xem hinh vé&).

18m
12m
2 X AB o
Ti so D bang
1 4 1 3
A ——. —. o ——. _.
V2 5 €l V2 = 1422

Cau 12. Trong khéng gian Ozyz, cho mit cau (S): z° + 3>+ 2° + 4z — 62 — 12 = 0. TAm clia mit
cau (S) c6 toa do 1a

(—2;0;3). B (—2;30). (—4;0;6). B (2;0,-3).
n N \ g c+1 _y-3_z .. . .
Cau 13. Trong khong gian Ozyz, cho dudng thang A: — =1 —1%® hai diem A(1;5;2),

B(3;1;—2). Diém M thudc A sao cho tam gidc M AB vudng tai M. Hoanh d6 ctia M bing
+1. B 0. B -1

Cau 14. Trong khong gian Ozyz, cho hai diém A(2;1;1), B(0;3; —1) vA mit phing (P): 2z +y+
z—4=0. Goi I 13 giao diém ctia AB va (P). Tung db cia I bang

B B 8o B

Cau 15. Trong khéng gian Ozyz, c6 bao nhidu mit phing song song v6i cd hai dudng thang
1 1 -3 -3 -3 1 . ) .

A: x; = ler = Z3 va A "‘”"4 - y_5 - Zjl , ddng thdi tiép xic véi mit cAu

(8): (z =1+ (y—1)* + (z — 1)* = 127

2. B 0. ) vo sé.
Cau 16. Trong khéng gian Ozyz, cho bén diém A(1;0;0), B(2;1;3), C(0;2; —3), D(2;0; ﬁ) Goi
M 1a diém thudc mit cau (S): (z +2)> + (y — 4)*> + 2® = 39 thoéa man M A +2MB - MC = 8.
Biét ring doan thing M D dat gi4 tri 16n nhit. Tim gi4 tri 16n nhét dé.

V7. B2 3V7. B «/7.

Cau 17. Théng ké diém thi t6t nghiép mén Toan THPT nim 2024 cta 16p 12D tai mot trudng
THPT thu dugc két qui nhu sau:

Nhém | [4;5) | [5;6) | [6;7) | [7;8) | [8;9) | [9;10]
Tansb | 2 5 10 | 15 | 10 5
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Khoéng bién thién ctia mau s6 liéu thong ké trén bang

13. B s 7. (D U

Cau 18. Thai gian truy cap internet mdi budi téi ctia mdt sd hoc sinh duge cho trong bang sau:

Thdi gian (phat) | [9,5;12,5) | [12,5;15,5) | [15,5;18,5) | [18,5;21,5) | [21,5; 24,5)
S5 hoc sinh 3 12 15 24 2

S6 trung vi ctia mau s6 liéu ghép nhém nay 1a

18,2. B JENE 18. B} 183.

Cau 19. Cho hinh hop ABCD.A'B'C'D'. Goi G 13 trong tdm tam gidc AB'C. Khing dinh nio
du6i day 13 ding?
— — — —

AC' = 3AC. B AC = 44C. BD' = 4BG. B 5¢ - %GD’.
Cau 20. Cho tit ditn ABCD, M 13 trung diém cla canh AB, G 1a trong tam tam gidc BCD.
Pt AB — T; AC — 7; AD — 7. Phan tich MG theo cc vée-t T; 7; 7.

1 1 1 1 1 1
BMG-—7+.7+57. BMC- 7+ 7+;7.

1 1 1 1 1 1
m:_67_§7+§?. mm:_gy_gy_g?.

Cau 21. Cho tit dién déu ABCD canh bang 2. Goi E, F, M lan lugt 13 trung diém ciia céc canh
AB, BC, AD va diém G 13 truc tdm cla tam gidc BCD. Gi4 tri cos (@, ]\ﬁ) bang

2 3 V2
A B B, CH B
’LL1=1

Cau 22. Cho day sb (u,) biét { _,, v6i n € N*. Tinh gi6i han lim uy,.
Upt1 = Up + 3

2 3 3
D o B B

3—x
) . ———— khiz #3 ,
Cau 23. Biét ring ham sb f(z) = < Vo +1—2 7 lién tuc tai z = 3. Khang dinh nao
m khiz =3

sau day dung?

B < (-30). B<-s &~ <o;5) B » < [5;+).

. —1 -1
Céu 24. Cho ham s6 da thitc f(x) thda mén lim fla) =10 = 5. Gia tri lim f(z) — 10
M1 1 (Vo —1)(y/Af (@) 19+ 3)

bang

10. B g 1. D P2

Cau 25. Mot ngudi giti ngan hang 100 triéu dong theo hinh thitc 1ai kép c6 ky han 12 thing véi
1ai suat 13 6%/nam. Dé c6 duge sb tién ci gbc va 1ai nhidu hon 130 triéu dong thi ngusi d6 phai
giti it nhat bao nhidu nim? Biét rang l4i sudt khéng thay ddi qua céc n¥m va ngudi d6 khéng rit
tién ra trong subt qué trinh giti.

3 nam. B 4 nam. 5 nam. m 6 nam.
Cau 26. Cho a, b 1a céc sb thuc thda man a = log, 5 va b = log; 5. Gi tri ciia logg 5 bang

ab a+b 1
- e (- . B

a+b
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Cau 27. Mot chiéc hop c6 mudi thé duge danh sb tit 1 dén 10. Rit ngdu nhién hai thé réi nhan
hai s6 ghi trén hai thé v6i nhau. Xét bién ¢ A: "Rit dugc mot thé ghi sb chdn va mot thé ghi
618" vd B: "C3 hai thé riit ra 13 thé chn". Khi d6 P (AU B) bang

8 ) 2 7
A S B, C IS B,
Cau 28. Mot nha méy sin xudt dude hai 16 hang. Ngudi ta 1y ngdu nhién tit méi 16 hang mot

san pham. X4c sudt dé liy sin pham chit lugng t6t & ting 16 hang 1an lugt 14 0,5 va 0,8. X4c sudt
dé trong hai sin pham dugc 14y ra c6 ding moét san pham cé chét luong tdt bang

0,2. Bo,s. 0,25. Bo,s.
Cau 29. Cho hinh chép S.ABCD c6 ddy ABCD la hinh vuéng canh a, SA = av3 va SA L
(ABCD). Géc giita dudng thing SB va mit phing (ABCD) bing

30°. B +°. 60°. [ 90°.

Cau 30. Cho hinh ling tru tam gidc déu ABC.A'B'C’ biét BC' tao véi (ABB'A’) mot géc 30°

vad(M,(BA'C")) = a\/ % , v6i M 13 trung diém AC . Thé tich khéi ling tru ABC.A'B'C’ duge
tinh theo a 1a
a3v/6 a3v/6 a’v/3 a’v/3
- (B D R
2 4 2 4
Cau 31. Cho ham sb da thitc bdc bén y = f' (z) c6 d6 thi nhu hinh v&.

Y
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Ham s6 y = f (z) dong bién trén khodng (—oo; —2).

O
o

- 4 Ve A \, «A A d
c¢6 mot duong tiém can dimng.

f'(z)

Ham sb h (z) = f (4sinz) cé 8 diém cyc tri thudc khodng (—2m; 27).

D4 thi ham sb g(z) =

o
O

< 1 .
Néu f(-2) = —Eg; f(0) = 0 thi c¢6 ding 27 s6 nguyén duong cla tham

s6 m dé phuong trinh 2/® + f(z) = 2m+log, (m +2f (x)_l) c6 3 nghiém O
phan biét.

© 000

Cau 32. Cho ham s6 f(z) = az® + bz + 1 (a, beR)thoaman/f dx—4va/f

= 14.

S T S O £

a+b==6.

Dién tich hinh phng giéi han béi dd thi ham sb y = f (x) vA truc hoanh

4
la a7 (dvdt).

s6 hitu ti thi 6m + 3n + 9p = 1.

Cho ham sb y = g (z) théa mén [¢ (z)]* + g (z) .¢" (z) = f (z) ,Vz € R

va g (0) = ¢’ (0) = 2 thi ¢* (2) = -5

© 0 00

2
) x
Neu /—d:v =mz+nln|z+ 1|+ pln|3z+ 1| + C véi m,n,p la cic
/@) ®

O

O

O

Cau 33. Bang sau biéu dién méu sb liéu ghép nhém théng ké mitc luong clia hai cong ty A va B

(don vi: triéu dong).

Nhém [10;15) | [15;20) | [20;25) | [25;30) | [30;35) | [35;40)
S6 ngudi cong ty A 28 15 20 20 8 9
S6 ngudi cong ty B 30 18 18 13 12 9
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S6 trung binh ctia mau s6 liéu ghép nhém ctia cong ty A 13 22,1.

Trung vi clia mau sb lidu clia cong ty B 1a 22,5. O ‘

Khodng tit phan vi clia miu sb liéu ciia cong ty A (1am tron dén hang ‘ O
phan trim) 13 13,54.

© 000

St dung dd léch chuan dé danh gid mitc do phan tan ta thiy mic luong ‘ O
clia cong ty A déu hon mic luong clia cong ty B.

Cau 34. Cho hinh hép ABCD.A'B'C'D’ ¢6 céc canh bang 1, BAD = A/AB = A'AD = 6(0°. Goi

—
P,Q la céc diém x4c dinh bai AP=D A CQ= DC" M 13 trung diém ctia BB'. Dit AA' =,
AB-T5,AD="2.

’ﬁ+ﬂ§+@’=«/€. ® O
¢ MP=22-F -2 O

O
6 Dudng thing PQ di qua trung diém cta canh BB’ ‘ O
6 D6 dai doan PQ = 4v/2. O @

Cau 35. Trong khong gian Ozyz, cho ba diém A(6;2; —1), B(—2; —6;3) va C(2;—2;1). Goi (S)
13 mit cau c6 dudng kinh AB.

Phuong trinh dudng thing AB nr= 2 _ vt 2 S Ay ‘ O
O
[
O

2 2 —1
Phuong trinh mét cau (S) 1a 2° +y* + 2° — 4z + 4y — 22 — 31 = 0.

. N v 2 , N ’ A A 2 S 4 v
Goi (a) 1a m3t phang chita AB va cdch goc O mot khodng bang 3 Mait
phéng (a) cit truc Oz tai E va ct tia Oy tai F . Khi d6 EF = 2V/3.
Lay hai diém M , N thay d6i sao cho tam gidc MAB vuéng tai M ,

MN =5va MC = NC . Khi d6, gia tri 16n nhat ctia 20M? — ON? 13
45 + 6+/86.

© 000
@ O O
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Cau 36. Cho ham s f (z) = log, (z° — 5z — 6).

I G €3

2% —
Dao ham ctia ham s6 1a f/ (z) = @ 52 T 6)log2’ O ‘
Tap nghiém clia bat phuong trinh f (z) < 3 ¢6 dang S = [a;b) U (c;d] . O

Khi d6, 4a + 3b + 2¢ + d = 10.

Tap x4c dinh ctia ham s6 y = f (In(z)) c6 dang D = (0;¢e*) U (eb; +00) ‘
. Khi d6, 6a + b = 0.

© 0 00
O 0O ®

Cé 5 gi4 tri nguyén duong ctia tham s m € [—5;5] dé phuong trinh ‘
f(2%) = m c6 nghiém.

Cau 37. C6 10 hoc sinh gdm 2 hoc sinh khéi 10 , 3 hoc sinh khéi 11 va 5 hoc sinh khéi 12.

T ————

e S6 cach chon mot hoc sinh trong s6 hoc sinh trén 13 10.

é Xép ngau nhién 10 hoc sinh trén thanh mot hang c¢6 9! cach.

L _NON
® 000

6 S6 cach chon 3 hoc sinh dl c& ba khéi 1a 30.

Xép ngau nhién 10 hoc sinh trén thanh mot hang ngang. Xéc suit dé
G trong 10 hoc sinh trén khéng cé 2 hoc sinh ciing khéi ditng canh nhau

O

bing —

Cau 38. Cho hinh 14p phuong ABCDA'B'C'D’ canh a.

e Khoéng céch giita hai mit phdng (ABCD) va (A’B'C'D’) bang av/2.

O O
o0

a Géc giita hai dudng thdng BC' va CD’ bing 90°.

o
O

¢ Khodng céch gitta hai dudng thing C'D va BC bing %

6 S6 do clia géc nhi dién [A, CD, B'] bang 45°.

O

Cau 39. Cho ham s f(z) = az® + bz® + cx + d (a # 0). Biét phuong trinh |f(z)| = 22 c¢6 6

nghiém 14 3,6,9, 15,18, 21. Gi4 tri cta |d| 1& bao nhiéu?
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Cau 40. Man hinh LED 13 man hinh dién t& c¢3 16n d3t thing ding tai mot sdn van dong, cao
2,4 m, canh thip nhit ndm phia trén tAm mét cta khan gid A ngdi dudi né 1a 8,5 m. Mot khan
gid B c6 géc quan sét man hinh LED la thuan 10i nhét khi géc d6i dién véi man hinh LED 1a cuc
dai, khi @6 khodng cach gitta hai khan gid A va B la bao nhiéu?

24m

8.5m

e —

KET QUA:

Cau 41. Dé lam chan cho mdt chiéc clp, ngudi ta st dung vat liéu bang nhom. Chéan chiée cip
c6 dang mot khbi tron xoay va dude dic dic rudt. Mt cit qua truc ca chan cip cho nhu hinh.
Biét rang OO0’ = 5¢m, OA = 10cm, OB = 20cm , dudng cong AB 13 mdt phan cla parabol cé
dinh 13 diém A . Biét tai thoi diém ché tao chan cip d6, gid nhom 13 25 nghin ddng/kg. Va cit 1
m® nhoém thi ning 2700kg. Tinh gi4 tién dé sdn xudt chan chiéc clp trén? (don vi: nghin ddng va
lam tron s6 tién dén hang don vi).

KET QUA:
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Céau 42. Trong khéng gian Ozyz (don vi ctia céc truc toa do 1a kilémét), tai vi tri B(—1;2;4) dang
13 tAm ctia mot con bdo nhé. Mot vat thé chuyén dong trén dudng thang di qua diém A(1;4;2)
2 2 2, - 1 2 2 b
dén mét diem M nao d6 trén duong thang d: z = y—i— = g Xéc dinh tong ciac thanh phan

toa do clia diém M sao cho khodng cich tit B dén dudng thdng AM 13 16n nhét.

KET QUA:

Cau 43. Cho hinh ling tru ABC.A'B'C’ c6 d4y 1a tam gidc déu canh 2. Mit bén BB'C'C 13
hinh thoi v& ndm trong mit phang vudng géc véi ddy. Khoang céch giita CC’ va (ABB'A’) bang

24/12

5 Tinh thé tich khéi ling tru ABC.A’B'C’ (1am tron két qua dén hang phan trim).

KET QUA:

Cau 44. V6i m&i bo sb thuc (ag;as;...;a19;b1;b;...;b12;¢1;¢5. .. ;c12) thda man a; + b} # 0,
Vk = 1,2,...,12 xét tit ci céc hé bat phuong trinh hai 4n z,y ma mdi hé bat phuong trinh
goém 12 bat phuong trinh, trong d6 bat phuong trinh thit k¥ (k = 1,2,...,12) trong hé c6 dang
apx+bry > ¢, hodic arz +bry < cx. Trong cdc hé bat phuong trinh d6, cé bao nhiéu hé bat phuong

trinh v6 nghiém?
KET QUA:
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Hudng dan gidi
Dé chon HSG Lién Trudng Nghé An

Cau 1. Chon dap an @

B C

Ta c6 mit phing (SAD) va (PMN) ¢6 diém chung 13 P ma AD || M N nén giao tuyén ctia (SAD)
va (PMN) la dudng théng di qua P va song song vi AD hay song song véi BC.

Cau 2. Chon dép 4n @)
Ta c6 d6 chénh léch nhiét do giita con ga tay va cin phong lic dau 1a Dy = 195°F —65°F = 130°F.
T, = 65°F.
T(t) =T, + Dy-e ™ =65+130-e .
85 17

k
Tac6 T (3) = 150°F 65+ 130-¢ 2 = 150 ¢ k = ~2In o5 = —2In .
17

2
Tinh T'(1) =65+ 130 - e * = 65+ 130 - <%) ~ 120,6°F gan nhat vdi gia tri 121°F.

Cau 3. Chon dép 4n ()

Goi A 13 bién c¢b chon dudc 4 bi cb cac s6 ghi trén bi tao thanh mot cip sb cong.
Ta c6 n(Q) = C35 = 12650.

Gia stt bén s6 chon dugc tao thanh mot cip sb cong c6 sb hang dau 13 u; (14 sb nhd nhit) va cong
sai d > 0,d € N, khi d6 s6 16n nhat trong bdn sb 13 u; + 3d.

My +3d < 25 d < 22—

Truong hgp 1:

uy € {1} = d € {1;2;3;4;5,6; 7,8}

Suy ra c6 1 -8 = 8 cach chon.

Truong hgp 2:

uy € {2;3;4} = d € {1;2;3;4;5;6;7}.

Suy ra c6 3 -7 = 21 cach chon.

Trudng hop 3:

uy € {5;6;7} = d € {1;2;3;4;5;6}.

. Ta c¢6 cac truong hogp:
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Suy ra c6 3 -6 = 18 cach chon.
Truong hgp 4:

up € {8;9;10} = d € {1;2;3;4;5}.
Suy ra c6 3 -5 = 15 cach chon.
Trudng hop 5:

uy € {11;12;13} = d € {1;2;3;4}.
Suy ra c6 3 -4 = 12 céach chon.
Trudng hop 6:

uy € {14;15;16} = d € {1;2;3}.
Suy ra c6 3 -3 =9 cach chon.
Trudng hop 7:

u € {17;18;19} = d € {1, 2}.
Suy ra c6 3 -2 = 6 cach chon.
Trudng hop 8:

u € {20;21;22} = d € {1}.

Suy ra c6 3-1 = 3 cach chon.

Tacon(A) =8+21+18+15+124+9+6+3=8+3(7T+6+5+4+3+2+1) =92.
92

Khi d6 P(A) = 19650 — 775"

Cau 4. Chon dép 4n @)

bit AM =z m (0 < z < 24).

Spyra BM =AB — AM =24 — x m.

Ap dung dinh li Pythagore ta tinh dugc

CM = VAC? + AM? = /10?2 + 22 m;

DM = vBD? ¥ BM? = \/30% + (24 — )2 m.

Téng khoang céch tit hai vi tri A, B dén vi tri M 13
CM + DM = V10?2 + 22 + /302 + (24 — z)2 .

X6t ham s6 f(z) = V102 + 22 + /302 + (24 — 2)2 véi « € (0;24).

T r—24
Ta cb f'(z) = + i
@ V102 + 122 /302 + (24 — z)?
Céch 1: o4
fl@)=0& ——0 = i
V102 + 22 /30% + (24 — 2)?

Véi z € (0;24), phuong trinh tuong duong

< x )2 B 24 —x 2
V102 22/ <¢302 + (24— x)2)
o z? _ (24— )2
102 +22 302+ (24 —z)?
& 2% [30° + (24 — 2)°] = (24 — 2)? (10% + 2?)
& 30%2% = 10%(24 — z)?
& 917 = (24 — z)?
z =6 (théa man)
[x = —12 (loai).
Céch 2: Trén khoang (0;24), sit dung may tinh cam tay gidi phuong trinh f'(z) = 0, ta dugdc
z = 6.
Ta c6 f'(1)

khi @6 ta cé

B . 1—24 0; F/(7) = T 7—24 -0
VIZ +12 0 /302 4+ (24—1)2 VIR +72 /3024 (24—-7)2
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Béng bién thién ctia ham s6 f(z) nhu sau:

T 0 6 24
Y — 0 +

10 + 6v/41 56

8v/34

Cin cit vao bang bién thién, ta thiy ham sb f(z) dat gid tri nhé nhat bing 8v/34 tai z = 6.
Vay phai dit chdt & vi trf sao cho AM = 6 m, BM = 18 m dé tong do dai cla hai sgi day d6 1
ngan nhét.

Cau 5. Chon dép an @)

1
Ta c6 Sapcpe = Spepe + Sape =4,3 -4+ 3 2.4=212m?
Vana = Sagepr - h = 21,212 = 254,4 m3.

Cau 6. Chon dép 4n ()

s t
Tai vi tri cAn bang thi z = 1,5 cos <Z7T> = 0.
Khi d6 ta c6

tm tm tmw
1,5COS<Z> —O(i)cos<z> —O@Z—§+kw@t—2+4k,

< 1
Trong khodng thdi gian tit 0 dén 20 gidy thi ¢ € [0;20], suy ra 0 < 2+ 4k < 20 & ~3 <k <

VikeZ=ke{0;1;2;3;4}.
Vay trong khodng thdi gian tit 0 dén 20 gidy thi vat di qua vi trf can bang 5 1an.

N | ©

Y

Cau 7. Chon dép 4n @)
Ta ¢ bang phan bé tan sb tich liy

Thdi gian (phdt)  [0; 20) [20; 40) [40; 60) [60; 80) [80; 100)
Tén sb 5 9 12 10 6
Tan s6 tich liy 5 14 26 36 42

Nhém chita t phan vi thit nhat 13
Nhém dau tién cé tan s tich liiy 16n hon hosic bang 11,5 1a nhém 2 .

11,5-5 < P
’T20 = 34,4 .VAy nhém chita tit phan vi thit nhat 14 nhém sb6 2.

Cau 8. Chon dép 4n ()

Chon 21 ban dimng hang trudc trong d6 c6 ban Viét 1a C33.

Con lai 24 ban xép hang sau.

Vi ban Viét ditng chinh giita nén ta c6 20! cich xép 20 ban nay & hang trudc.
Trong 24 ban ding hang sau ta c6 24! céch.

Viy sb cach xép 1a C3) - 20! - 24! = A% - 24!,
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Cau 9. Chon dép 4n @)

Ngay 1 Aladin cé 3 diéu uSc khic nhau.

Ngay 2 Aladin c¢6 3 -2 — 1 = 5 diéu u6c khac nhau.

Ngay 3 Aladin c¢6 3 - 2% — 1 = 11 diéu uéc khac nhau.

Ngay 4 Aladin c6 3 - 23 — 1 = 23 diéu udc khic nhau.

Ngay 5 Aladin c¢6 3 - 2* — 1 = 47 diéu uéc khic nhau.

Vay sau 5 ngay gip but than Aladin cé tat cd 3+ 5+ 11 + 23 + 47 = 89 diéu u6c khac nhau.

Cau 10. Chon dap 4n (@

Ta c6 y' =2z f' (2?).
Yy =0&2zf (%) =0

z=0

T @) =0
[z =0
= -1

< 2=1
(22 =4
[z =0

&S |lr=4%1
|z = £2.

Bang bién thién:

z |—c0 -2 -1 0 1 2 +00
y + 0 — 0 + 0 — 0 + 0 -

1N NN

L ax . 1
Vay ham so6 dong bien trén khoang <—§; 0).

Cau 11. Chon dép 4n (@)
Tap xac dinh ¥ = R.

Véi z > 0, ham sb f(z) =

Véi z < 0, ham sb f(z) = 22° + 3m + 1 lién tuc trén khodng (—o0;0).
Tai z =0, ta ¢6 f(0) =3m + 1.

vVe+1—
T

1
lién tuc trén khodng (0; +00).

lim f(z) = li vr+1-1 I 1 1

1m )= Im ——=1m — = —.

z—0+ z—0+ T =0t \/r+1+1 2

lim f(z) = lim (22> +3m+1) =3m + 1.

z—0~ z—0~ 1 1

Dé ham sb lién tuc trén R thi lim f(z) = lim f(z) = f0) ©3m+1=-&m=——.
1 z—01 z—0~ 2 6

Va =—-.

Cau 12. Chon dap 4n (@
Ta c6 AB = AC = 28 cm, BC = 50 cm.
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D6 mé ctia laptop 1a goc BAC.
Ap dung dinh 1y c6-sin trong tam gidc ABC), ta c6
——= AB?+4+ AC?—-BC? 28%+128°—-50> 233

cos BAC = 5. AB . AC =5 .98.28 ——39—2=>BAC’z126,47.

Caul3. Chondipén: @ @ ©@ O

S

AB | CD
= AB || (SCD).
) {C’D C (SCD) I )
b) Ba mit phing (SCD), (ABNM), (ABCD) lan lugt cit nhau theo ba giao tuyén phan biét
\ . SM SN 2

1
Vs.aBcp = 550 - Sapcp = T68.

V. SM 2 1
SABM _ = - = Vsasm = 5 Vs.aBcp = 256.

XKS'ABD ) gJ\D/.I _53}\7 4 ’ 4 2 512

SBMN _ ' _4 _4 _2 _ ol2
Vempe ~ 8D SC 9 = VSJiIQ\/IS]\(I) 9VS.BCD 9VS.ABCD 3
Vs.aBun = Vs.aBm + VsBun = — N 426,67.
c) Goi K 1a trung diém ctia BC.

D
Ta ¢6 [S, BC, D] = (KS,KO); OK = CT =6
Trong tam giac vudng SOK, cé tan SKO = g = SKO ~ 69°26
d) Ké OH L SK = d(AD,(SBC)) =2d(0,(SBC)) =2-0OH.
A , 1 1 1 73 48+/73

Trong tam giac vuéng SOK, c6 OH — OS2 + OK: — 2304 = OH = g

Cau 14. Chon dap an: e @ O @

a) Danh séich gidi d4p ciia cic khach mdi, theo thit tu tit ddu dén cubi cé thé 14 X, P, N, Q, P,
Qy. , ,

- DPieu kién 4: Neu N giai dap it nhat mot cdu thi M ciing phai gidi dap it nhat mot cdu. Trong
danh sich ndy, N c6 gidi d4p mot cau (cau thit ba), nhung M khéng gidi d4p ciu ndo, diéu nay
mau thudn véi diéu kién 4.

- Suy ra ménh dé sai vi mau thudn véi diéu kién s6 4.

b) Néu N gidi dap hai cdu thi P gidi ddp cAu thit hai.
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- Theo diéu kién 3, Q phai gidi dap 2 cdu va Y phai gidi dip sau khi Q da gidi ddp xong. Vay
trinhtu @ vaY luonla Q, Y, Q, Y.

- Khi xét cac trudng hop Y dimg cudi va Y khong ditng cudi, két hop véi cac diéu kién con lai
(nhu cAu dau tién va cubi cling phai do nit gidi ddp, khong ai gidi dap 2 cau lién tiép), déu dan
dén mau thuin.

- Két luan: Ménh dé nay sai vi xét ca hai trudng hop déu dan dén mau thun.

c) Néu nguoi gidi ddp cau thit tu cling 13 ngudi gidi ddp cAu thit sdu thi Z khong gidi dap cau thit
bay.

- C6 thé x&y ra trudng hop gidi dap nhusau: X, Z, Q, Y, Q, Y, Z, trong d6 ngudi giai dap cau
thit tu (Q) ciing 1a ngudi gidi dap cu thit sdu. Z vAn c6 thé gidi dap cu thit by ma khong mau
thudn véi bat ky diéu kién nao.

- Két luan: Ménh d& nay sai vi c6 thé xay ra trudng hop Z gidi dap cau thit bay.

d) Hai khdch moi N va P c6 it nhat mot ngusi khong gidi dap ciu nao.

- Gi4 sit ngugce lai, ring cd N va P déu tham gia gidi dap (ttc 13 cA N va P déu gidi dap it nhét
mot ciu).

- Theo diéu kién, néu N giai dap it nhat mdt cAu thi M ciing phai gidi dap it nhat mdt cAu. Ngoai
ra, () gidi ddp 2 cAu, Y gidi ddp 2 cau (@, Y, @, Y), va cAu dau tién va cudi ciing phai do khach
mai nit giai dap.

-Néu M, N, P, Q, Y va ca nit khiac déu tham gia gidi dap thi s& khong da chd cho tit ci céc
khach moi, vi téng cong chi c¢6 7 cau. Diéu nay din dén mau thudn vé sb lugng ngusi gidi dap.
Vi gia thiét nguge din dén mau thuin, két luin phai 13 ding: N va P cé it nhdt mdt ngudi khong
giai dap cau nao.

Cauls.Chondipin: @ @ @O @O

L s z=a € (-1;0)
Tacéy = fl(z) =0« [x=b€(0;1).

T |—o0 -1 a 0 b 1 +o00

+ 0 — 0 +
Yy / /v+oo
—0Q0

a) Dua vao bang bién thién, ham s6 khong dong bién trén khoang (0;1).
b) Duya vao bang bién thién, ham s6 cé 2 diém cuc tri.

c) Duta vao bang bién thién, ham s6 dat cuc tiéu tai z = b € (0;1).
d)g(z)=fz-1)—z=4(x)=f(z—-1) - L
. , r—1< -1

Xétgd(z) >0 flz-1)>1e
z—1>2
Nén ham sb g(z) dong bién trén khoang (—1;0).

Caul6. Chondipén: @ @ ©O @
1

a) TacéP(1)=A-<?l)4=A-</§%0,93~A=93%A.

Vay gid tri cta chiéc xe gidm di 9% so véi ban dau.

<0
T > 3.

oot

5
= 700" {/ G) ~ 584,8 triéu dong.

b) Gi4 tri con lai clia chiéc xe anh Binh stt dung 13 700- (Z)
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1

. 3 2 3 R
Gia tri con lai cia chiéc xe anh Cuong st dung 1a 630 - (Z) =630 - \/; ~ 545,6 triéu dong.

Vay anh Binh ban xe dugc gia hon anh Cuong
4

3\ 4 500 - 4 R
c) Tac6 500 =A - <4_1) = A= —5 ~ 666,7 trieu dong.

2 3 R
d) Gi4 tri con lai ctia chiéc xe anh An st dung 1a 520 - f/; ~ 483,9 triéu dong.
Vay anh An da khong ban 16 chiéc xe.

Cau 17. Déap an: 0.

Ta c6 y = 122° 4+ 2mz — 3.

Dé ham s6 ¢ hai diém cuc tri < 9 = 0 cé hai nghiém phan biét.

& 1222 4+ 2max — 3 = 0 c6 hai nghiém phén biét.

& A’ > 04 m?+ 36 > 0 (diing v6i moi m).

Vay ham s6 ludn c6 hai diém cuc tri véi moi gid tri ciia m.

- Ham sb c6 hai diém cuc tri 21, 2, thda man z; = —2z,, két hop v6i hé thitc Vi-ét ciia phuong
trinh ¢’ = 0 ta c¢6 hé phuong trinh:

($1=—2ZI72
I, = —2$2 I = —21}2 1
m 1 SN
$1+$2=—€<:> ajgzg o= 1
1 T2=—-—F=
T1@y = —~ oty = — 22
4 6 . m
LJ?l-i-xz——g
p— (x 1
2 23
. 1
RV
m 3
1+ Ty = —— mzﬁ
6
=4 i 1 = o 3
o) V2
1
T = —
V2
m
[ (Tt ? =
N N 3 3
Vay gia tri m thdéa man dieu kién de bai la m € {——2,—2}

2 ’ .« . S
TOIlg cacC gla tI'l cﬁa m bang 0

Cau 18. Dap an: 123.
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Q(O; 0; 30) P(O; 120; 30)

T

Ta ¢6 tit gide M NPQ 13 hinh chit nhat va ndm trén mit phing song song v6i mit san co.
Goi O 1a tdm hinh chit nhat M N PQ).

Theo dit kién d& bai ta c6 Ky, K; ndm trén truc ctia dudng tron tam O.

Ta c6 O 1a trung diém clia hai dudng chéo QN va M P, nén toa d6 tdm O 1a (45;60;28).
Diém K, 8 d cao 18 nén toa d6 diém K (45;60;18).

Vay téng cac toa do cia K, 1 45 + 60 + 18 = 123.

5
3—2z=-2 =3
Cau 19. Taco g'(z) = —2f'3—22)=0¢ [3-22=2 & | _1
3-2z=5 2
z = -—1.
Bang bién thién:
1 5
T —00 -1 5 5 +00
g'(z) 6o - 0 +

- 0+ .
g(z) \ / \ /
Dua vao bang bién thién ta c6 ham sé g(x) = f(3 — 2x) nghich bién trén céc khodng (—oo; —1)

@ <1.§>
2'2)"

L ax . 1 5
Ham s6 dong bién trén <—1; 5) va (5, —I—oo).

Cau 20.

6 km

B’ zkm
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bit BC=zkm= CA=9—z km.

Khi d6 BC = V22 + 36.

Téng chi phi dé lam dudng 6ng tit B qua C 1di dén A bang
f(z) = 130 000v/ZZ + 36 + 50000(9 — &) v6i 0 < z < 9.

1
Ta ¢6 f'(z) = 10000 (i - 5).
2 + 36

z>0
") =0 5vVa2+36 =13z & &S =205.
/() v v {25(.@2 +36) = 16922
Béang bién thién
T 0 2,5 9

— 0 +

. 2 £l i 5
Dua vao bang bien thién, ta cé chi phi lam dudng ong nhé nhat bang f <§> khi x = 2,5 km.
Khi dé khoang cach tit C d@én A bang 9 — 2,5 = 6,5 km.

Cau 21.

Dau tién ta dung CH 1 (A'B'AB) = CH = 1,4 m, goi M 13 trung diém AB.
Khi d6 M H ciing di qua trung diém ctia A’B’ do CC’ ndm chinh giita mai, song song véi mit san
(A'B'AB).
1
Sau d6 dung HK | BB’ = BM HK la hinh chit nhat AB =6 m, nén HK = MB = §AB =3 m.

Miit khic ta c6 2MH +CC' = AA' =9m,CC'=7mnén MH =1 m.

Tit d6 ta tinh duge CM = /1 + 1,42 ~ 1,72 m.

Lai c6 CH | BB'= BB' 1 (CHK) = BB' 1 CK = CK = /1,42 4+ 32 ~ 3,31 m.

Vay tong chi phi méi tén 1& T = 2 (Sapc + Sccrpp) - 290000 = [CM - AB+ CK - (CC' + BB')] -
290 000 ~ 18 351 000 ddng.

Cau 22. Vi d6i nao thing 3 hiép trudc thi sé thang nén cac ti sb kha thi dé A thing ngay 13 3—0,
3 — 1, 3 — 2 nghiéng vé phia A.

Vay s hiép dau tbi da ciia hai d6i 13 5 va t6i thiéu 13 3.

M3i lugt ddu goi xac sudt hai doi A, B thing 1an lugt 14 P(A) va P(B) =k (0 < k < 1).

Theo d8&, xic sudt dé doi A thing nhidu hon 12% so v6i x4c sudt ddi B thing, nén P(A) =
0,12+ k=0<k <0,88.

Mt khdc P(B) =P (A) =1—-k=1-k—k=0,12 = k= 0,44.

Suy ra P(A) = 0,56, P(B) = 0,44.

Trudng hop 1: D6i A thang chi trong 3 hiép.

Khi d6 ta c6 xéc sudt P(T}) = C3 (P(A))® = (k +0,12)°.
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Trudng hop 2: Doi A thing sau 4 hiép.

Khi d6 ta c6 xéc sudt P(T3) = (C} — 1) (P(A))’ P (4) = 3(k +0,12)%(0,88 — k).

Ta phai loai di Trudng hop 1 vi ltc d6 A thing 3 — 0 nén khong thé dau téi hiép 4.
Trudng hop 3: Déi A thing sau 5 hiép.

Nhung ta phai loai di cdc trudng hop ma ddi A thing sau 3 va 4 hiép.

A| B | A| A | B | 4niep
Al A | B| A | B | 4hiep
B| A| A | A | B | 4hiep
Al A | A| B | B | 3hie

Thtt tu hai d6i thing trong 5 hiép dugc ghi tit trai sang phai.

Hay néi cach khéc 15 ddi B phai thing 2 trong 4 hiép dau tién.

Khi d6 ta c6 xdc sudt: P(Ts) = (C2 — 4) (P(A))° (P (4))” = C3(k +0,12)3(0,88 — k).
Vay P = P(Th) + P(T3) + P(T3) = 79%.

Cau 23. S6 tién vay: A = 200 triéu.

Thai han tré goép: 48 thang.

Lai sudt cb dinh: r = 0,8%/thang.

S6 tién vay ban dau chia cho 48 13 8= (triéu).
Théng 1 trd gép: a + A - r (triéu).

Théng 2 trd gép: a + (A — a) - r (triéu).

Théng 3 trd gop: a + (A — 2a) - r (triéu).

Théng 48 trd gop: a + (A — 47a) - r (triéu).

Téng sb tién gbc va lai da tra trong 48 thang Ia
P=48a+[48A—(14+2+3+---+47)a]r = A+ (48A — 1128a)r = 239,2 triéu.
Vay sb tién 14i da tra trong toan bd qué trinh ng 1a L = 239,2 — 200 = 39,2 triéu.

Cau 24.
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Ké AH L BC ma CC' L AH nén AH 1 (BCC'B') = d(A,(BCC'B')) = AH =a.
Ké CK 1L AC' ma AB L CK nén CK L (ABC') = d(C,(ABC")) = CK = a.

Ta cb
(ABC)N (ABC') = AB

AC 1 AB
AC' 1 AB

= ((ABC),(ABC")) = CAC' = a.
Goi AB =z, (z > a).
T d6 suy ra CC' =z va AC =

3

AB-AH . azr
VAB? — AH? B V2 —a?

. azx
The tich lang tru V = ————.
g ury % g2
2 azx
Xét ham s6 V = ——— trén khoang (a; +0).
W 8 ( )

20972 _ 342
Ta c6 f'(z) = az”(2z” — 3a )
2./(22 — a2)?

Cho f'(z)=0=z = GT\/E.

T d6 c6 thé suy ra (gfn)f(x) =f (“76> = 3v/3a°.

. ) 6
Vay thé tich ling tru nhé nhét khi z = “T

2
Tt d6 tinh duge AC = a+/3 suy ra tan o = %
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Pé chon HSG Vinh Phic

Cau 1. Chon dap an @
Béang xét dau

f'(z) + 0 — 0 +

Dua vao bang bién thién ham s6 f(z) nghich bién trén khodng (—1;2).

Cau 2. Chon dép 4n ()

3r—2

x—2°

Tép xac dinh: 2 =R\ {2}.
< 0,Vz £2.

wo2p 27

Vay ham s6 y =

Ham s6 y =

y:

-2 <
5 nghich bién trén khodng (2; +00) va (—o0;2)

Cau 3. Chon d4p 4n @)
Toa d6 trong tdm G cla tam giac ABC

(x _xA+xB+xc_1—2+3_2
¢ 3 -3 3 )
G=yA+y§+yC:0+1+2=1 =>G(§;1;3>.
Zat+zp+zc 2+3+4
( 3 3
Cau 4. Chon dép 4n @)
3-|-4
_ 4 - -
Tacéy= lim 3:0_—}—: lim L — _3.
z—+oo 1 — 2 z—+o0 1_2
T

Cau 5. Chon dap an @

Ta c6 ¢ = 2% + 2mz — (1 — 2m).

Ham s da cho ¢6 cie tri khi phuong trinh ¢/ = 0 ¢6 hai nghiém phan biét & A’ > 0 < (m —1)* >
0 m#1.

Ma m nguyén va m € [—10;10] nén c6 tit cd 20 gid tri m théa man.

Cau 6. Chon dép 4n @)

2 1 1
Tacéy=ﬂ=w+—.
z+1 T+
Tép xac dinh: D = R\ {-1} .
1 z? + 2z z=0
'=1- = Y =0& )
Y (z+1? (z+1)° Y T =-2

Béng bién thién:
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x —00 -2 -1 0 +00
y + 0 - - 0 +
-3 +00 +o00

Tt bang bién thién, ta thiy gia tri cuc tiéu ctia ham s6 13 1.

Cau 7. Chon dap éne

2 X 2 41}—3
beé d6 thi ham s6 y = —
€ do thi ham so y T om 6
< x = 0 la nghiém ctia phuong trinh x —2m +6 =0 = m = 3.

nhén truc tung lam tiém cén ding

Cau 8. Chon dép én @9
dLbed-b =0«&3+1logz5-logs3+4m =0 m = —1.

Cau 9. Chon dép 4n (@

Ta c6 min y = —2 va khong ton tai max
[-V3;v5) [-V3;v5)

Cau 10. Chon dap 4n @9
Tit dd thi ta c6 lim _f(z) = —oo va Jim f(z) = 400 suy ra a > 0.

Do thi ham sb cit truc Oy tai diém c6 tung do duong = d > 0.

Ham s6 c6 hai diém cuc tri trai ddu = phuong trinh f'(z) = 3ax® + 2bx + ¢ = 0 c¢6 hai nghiém

phén biét trdi ddu = 3a-c< 0= c < 0.
. . . 2b
Tong hai diém cyc tri ciia ham s6 duong = ~3, >0&b0<0.
a

Vay ¢6 2 s0 am 1a b va c.

Cau 11. Chon dap 4n @)

B D C

BA 1
Ma D la chan duong phan gidc trong clia géc ABC

BA DA DA 1
:>BC=DC=>DC:—@DC=2DA<:>I%=2JE).

Goi D(a;b;c) va ta c6 D =(—4—a;7—b;5—c),Ez(a—l;b—2;c+1).
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—4—a=2a—-2 a:—g
={7—-b=20—-14 pEN b=1—1
5—c=2c+2 3

=a+b+c=4.

Cau 12. Chon dap 4n (@

O

B D C

Ap dung dinh 1j cé-sin cho tam gidc A/B;C’ ta co
BC? = AB®> + AC* — 2AB - AC - cos BAC = 7= BC = V7.
Goi D la chan duong phan giac trong gbc BAC' ciia tam giac ABC

DB AB 2 2 2 27

—_— —— = — _DB:—D :—B = — .

DC_AC 3 3P0 =5B0=—
B_AB2+BC2—AC2 VT

cos b= 9AB-BC 14~

Trong tam gidac ABD, c¢6
AD =+/BA2+ BD? —2BA - BD - cos B

(e () ()
6v/3

5

Cau 13. Chon dép 4n @Y

Ta c6 ¢ mau ciia mau s6 lidu trén 1a n =3+ 14+ 20+ 7+ 1 = 45.
-4
Ta c6 sn = % = 33,75 nén nhém chita t phén vi thit 3 14 nhém [6,5; 8).

4
Do d6 Oy — 6.5 4 3375 —2(()14 +3)

- (8 — 6,5) ~ 7,76.

Cau 14. Chon dap 4n @)

Goi A 13 bién ¢b ” Hoc sinh dugc chon thich mén Béng d4”.

B 13 bién ¢6 ” Hoc sinh dugc chon thich mén Béng ban”.

C 13 bién c¢b ” Hoc sinh dugc chon thich it nhit mot trong hai mén Béng d4 hoic Béng ban”.
Khidétac6 C=AUB.

Ta c6 sb phan tit clia khong gian mau 14 n(Q2) = 30.

Vay xéc suat clia bién c¢b C 14
P(C) = P(A) + P(B) - P(ANB) = 2, 1715 _21_
N 30 30 30 30
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Cau 15. Chon dép 4n @Y
Dé B c6 dting hai tdp con v B C A thi B phai c6 ding mét phan t& va phan ti d6 thudc A.
Suy ra phuong trinh mz? — 4z +m — 3 = 0 () c6 nghiém duy nhit z > 0.

- Trudng hop 1: Néu m = 0, phuong trinh (%) trd thanh —42 —3 =0 & 1 = —Z (khéng thoa

man).
- Trudng hgp 2: Néu m # 0, phuong trinh (x) ¢6 nghiém duy nhit khi A’=4—m(m—3) =0 &
9 m=4
m°—3m—-4=0%&
m = —1.

Véi m = —1, phuong trinh () tré thanh —z® — 42 — 4 = 0 & z = —2 (khéng thda man).
1
Véi m = 4, phuong trinh (%) trd thanh 42> — 4z +1=0& 1 = 3 (théa maén).

Vay c6 mot gia tri cia tham s6 m thoa man.

Cau 16. Chon dap an: e @ e @

Ta c6 f' (z) = 660" — 24z — 1944 = 6 (112° — 4z — 324).

x:% V22?’z—5,25<0
Do f'(z) =0«
2+ 44/22
z = +T3 ~ 561 > 0.
Khi dé ta cé bang bién thién:
z | -0 2-4v223 2+4v223 +o0
11 11
Y + 0 — 0 +
=~ 8715,78 400
oo ~ 5375,22

a) Ham s6 dong bién trén (7; +00).
Dua vao bang bién thién ham s6 dong bién trén (7; +00).
Dua vao bang bién thién dd thi ham s c6 hai diém cuc tri ndm vé hai nita mit phdng khac nhau
ba 1a truc hoanh.
Duta vao bang bién thién ham sb dat gia tri nhé nhat trén (2; +00).
Xét ham sb g(z) = f(z — 10).
Véi g'(z) = [f(z — 10)] = f'(z — 10).
[ 2 — 41/223
x—10= 1 <
"(z—10)=0 &
A ) 2+ 4+/223
z—10= 1 >0
[ 122 4+ v/44+11-324
T = 1 >0
122 —4/4+11-324
T = 1 > 0.
Nén ham s6 g(z) = f(z — 10) c¢6 2 cyc tri c6 hoanh d6 duong.
Vay ham sb f(|z| — 10) c6 5 cuc tri.

0

-
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Cau 17. Chon dap an: e @ G @

. 2 N 15-2
a) Khoi lugng mudi trong 200 g dung dich ban dau la > 10 000 = 30 gam.
Thém x gam mudi tinh khiét ta dudc 30 + z (gam).
Nong dd dung dich sau khi thém 13
~ (30+z)- 100
N 100 (J(r%;boo 17000
T
Ta ¢b f(z) = —2 "0 o ) = L oo).
b) Ta ¢ f(z) =+ 200 = f'(z) @+ 200 > 0, Vz € (0; +00)
c) Khi thém 140 g mubi thi téng s6 gam mudi trong dung dich 1 30 4+ 140 = 170 (gam).
- o 170 B
Nong d6 dung dich khi d6 1a 200 + 140 1(;(())‘? :—Z(())Z)O
. L o x _
d) Khi z — 400 ta cé ZEIPOO f(z) = zll){ir_loo 21200 100.
Cau 18. Chon dép én: @ (D (c ) (d )
22—3x+6 o o
a)y = Tzz_2+x—l nenmllgloo[y—(x—m —0vaxl1)r_noo[y—(z—2)] = 0.

Do 36 tiém cin xién ctia d6 thi hAm s6 13 y = 2 — 2.
b) Tap xéc dinh D =R\ {1}.
2 —2x —3 x
=y =0%
V=" Y [

Béang bién thién

=3

+00 +00

y _Oo/_S\_oo \3/

Vay diém cuc tiéu ciia dd thi ham s6 14 (3;3) ,do d6a®>+b=32+3=12.

c) Tiém cén ding: d; : = 1, tiém cln xién dy : y =  — 2 nén giao diém hai tiém cén 13 diém
I(1;,-1).

Tiép tuyén tai diém c6 hoanh dd z = 2 c6 phuong trinh:
d:y=v(2)(z—-2)+y(2)=-3(x—-2)+4< y=—-3z+10.

DPudng thing d cit dy,dy 1an luot tai A(1;7), B(3;1).

TA = (0;8); IB = (2;2).

Sarap = %|0-2—2-8| = 8.

22 -3+ 6

———=m

d) T phuong trinh

x—1
Xét tinh tuong giao ctia dudng thdng y = m va d6 thi ham sb y = %
r | —oo —1 1 3 00
y/ + 0 - — 0 +
-5 400 00
o o 3
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22 —3x+6

z—1
khi va chi khi $4 Vay c6 céc gia tri nguyén 14 5, 6, 7,..., 13 nén c6 9 gié tri.

Cau 19. Chon dap an: e @ O @

a) AD = (zp — 1;yp — 1;2p), BC = (2;—2;2).

Ta thiy phuong trinh = m ¢6 hai nghiém phan biét 1, z, théa man z; < 2 < 25 < 15

wD—1=2 .’L'D=3
Tt gidc ABCD 1a hinh binh hanh nénE:B?(i) yp—1=-2&&<yp=-1
ZD:2 ZD=2.

Vay D(3;-1;2).

b) AB = /(-1 —1)2+ (0 —1)2 + (1 — 0)2 = V6.

c) Goi E(0;m;0) 1 diém thudc truc Oy.

EB = (~1;—m:1), EC = (1, -2 — m; 3).

Tam giac BCFE vuong tai E nén ta c6 ﬁ ﬁ 0 m?+2m+2=0.

Phuong trinh trén v6 nghiém nén khéng c6 diém F nao.
d) Piém M 13 diém nim trén doan thing AB sao cho MA = 2M B nén ta c6

MA+2MB=T
o O = ' + 208

. 112
M=<——;—;—)
<0 333

)

e

OJI[\')

11
33’
Khi d6 OM =

wlé

Cau 20. Chon dap an: e @ O @

a) Néu mdi thang ngudi d6 giti s6 tién cb dinh 3 triéu dong thi tinh dén nim dd 62 tudi (sau 528
lan giti), ngudi d6 da glti vao ngdn hang s6 tién 13

3000000 - 528 = 1584000000 (dong).

b) Gié st mdi thang ngudi dé déu giti vio ngan hang s6 tién cb dinh 14 A dong.

S6 tién ngudi nay cé dudc sau thang thit nhat 13 T, = A+ A-0,5% = A(1+ 0,5%) (dong).

S6 tién ngudi ndy cé dude sau thang thit hai 13

Ty=Ti+A+ Ty +A)-0,5% = A(1+0,5%)* + A(1 + 0,5%) (ddng).

S6 tién ngudi ndy cé dude sau thang thit ba 1a

Ts=Ty+ A+ (To+A)-0,5% = A(1 +0,5%)> + A(1 + 0,5%)> + A(1 + 0,5%) (ddng).

S6 tién ngudi ndy nhin dudc sau thang thit n 13
T, = A1+ 0,5%)" + --- + A(1 + 0,5%)> + A(1 + 0,5%) (ddng).
14+0,5%)" —1 R

Hay T,, = A(1 0,5‘7-( : = -[(1+0,5%)™ — 1] (1 + 0,5%) (dong).
Néu mdi thang ngusi d6 giti s6 tién cb dinh 3 triéu ddng thi sau ding mdt thang ké tit lan gl
thit 528, sb tién trong tai khodn ctia ngusi d6 1a
3-108 R
Tios = 75 o [(1+0,5%)°* — 1] (1 + 0,5%) ~ 7792000000 (ddng).

,0/0
c) Néu mdi thang ngudi d6 giti sb tién cb dinh 2 triéu ddng thi sau dling mét thing ké tit 1an gt
thit 528, s6 tién trong tai khodn ciia ngudi d6 1a

2109 s
Toss = =g - [(140,5%)°%® — 1] (14 0,5%) = 5194373101 (dong).
,07/0
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S6 tién con lai sau lan rat thit nhat 13 X; = Tsos — 3 - 107 (ddng).

S6 tién con lai sau lan rat thit hai 13

Xy =X1(140,5%) —3-10" = Ts5(1 +0,5%) — 310" - (14 0,5%) — 3 - 107 (ddng).

S6 tién con lai sau lan rat thit ba 13

X3 = Xo(1+0,5%) —3-10" = Tip8(1+0,5%)*—3-10" - (14+0,5%)* —3-10" - (1 +0,5%) — 3 - 107

S6 tién con lai sau lan rat thit 216 13
Xo16 = Thas(1 +0,5%)°'° = 3- 10" - [(1+0,5%)*° + - -- + (14 0,5%)* + (1 + 0,5%) + 1]
(140,5%)*° —1

=T 1 215 _ q | 1 7.
528 (1 + 0,5%) 3-10 05%

d) Tuong tu cu c) ta cd
S6 tién con lai sau lan rat thit 456 13

Xys6 = Tras(1 + 0,5%)*55 — 28 805000 - (

~ 3645000000 (ddng).

1+0,5%)% — 1

~ 280000 000 (dong).

0,5%
Cau 21. Dap an: 2024.
Tap xac djn}é D=R.
om —
/
= —— —bm.
v (z + 5m)?’ T # —5m
Ham s6 dong bién trén khodng (—oo; —10) khi va chi khi 3 > 0, Vz € (—o0; —10)
om—2>0 m > 2 2
& & S =>me | ;2.
— 5m ¢ (—oo0; —10) m <9 5
2
=a= 5 b =2 = 50a + 1002b = 2024.
Cau 22. DPéap an: 3.
Y
2

L2/-1 [0\
y=-2

Tit dd thi ham s6 y = f(z), ta c6 phuong trinh f(z) = —2 c6 2 nghiém phan biét z = —2,

x = xo (ro > 0) va a > 0, trong d6 z = —2 1a nghiém kép va x = xy 14 nghiém don nén ta cé
f(x)+2=a(x +2)*(z — x0).

z? + 2z T
= g(z) =

a(z +2)2(z — 20) _ a(z + 2)(z — 7o)

wll}lfoo g9(z) =0, xll)l_noo g9(z) =0 =y =0 la dudng tiém cln ngang ctia do thi ham so.

lim g(x) = +oo, lim g(z) = +00 = £ = —2, * = z( 14 hai dudng tiém cin dimg clia d6 thi
z——2+ x—)zg
ham sb6.

Vay téng sb tiém cin ngang va dimg 13 3.
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Cau 23. DPéap an: 3.

Do y = f(x) 13 hAm da thttc vd f(0) = 3 nén s6 diém cuc tri clia ham y = f(|z|) 1a 2a + 1 trong
d6 a 1a sb diém cyc tri duong ctia ham y = f(z).

Truong hop 1: m = 1= f(z) = -5z + 4z +3, f'(z) = 102+ 4; f'(z) =0 => z =
Viy ham y = f(x) c6 duy nhat mot diém cyc tri duong nén sb diém cuc tri ciia h
13 2a + 1 = 3 théa man.

Truong hop 2: m # 1

Dé ham s f(|z|) c6 diing 3 diém cuc tri ta c6 2 kha ning

+ Kha ning 1: Phuong trinh f'(z) = 0 ¢6 mdt nghiém z; = 0 va 2 > 0

fl(z) =3(m—1)2> - 10z + (m+3); f'(z) =0 3(m — 1)z — 10z + (m+3) =0
1 = 0= m = —3 thit lai: ta c6 x5 = ~5 < 0 khong théa man.

ol DN

y = f(|z])

=)

+ Kha niing 2: phuong trinh f'(x) = 0 c6 hai nghiém phan biét trdi ddu x; - 25 < 0
& 3(m — 1)z* — 10z + (m + 3) = 0 c6 hai nghiém phéan biét trai ddu z; - 2o < 0
m+3 m+3
Sac<ls —<0& —<0& -3
3(m—1) m—1
Mam e Z = m € {-2;-1;0}.
Két hop céc truong hop ta c6 m € Z = m € {-2;—1;0;1}.
VAy cb 4 gia tri nguyén clia tham sb m dé ham s6 f(|z|) c6 ding 3 diém cuc tri.

Cau 24. DPap an: 12.

Ta cb f'(x) =2z — 4, f'(z) > 0, Vz € (2; +00).

9(z) = 1121 (f*(x) » 2f(332))/+ 2f*(z) — mf(z) - 1.

/() = LT 440 11(0) = mf (@) > 0. W0 € (21 400)

o (@) f'(z) —2f(z)
fA(z) — 2f(x)

P(2) - 2/ (@) +4f(z), Vz € (2;+00) .

Xét h(z) = % +4f(z), Vx € (2;+00).
bit t = f(z), Vz € (2;+00) =t > 2.

+4f(z) - f'(z) > mf'(z), Vz € (2;+00)

& m <

h(t) = o +4t, Vt € (2; 4+00).
4t* — 1683 + 1487 + 4t — 4
W(t) = t>2
(t) g (¥ > 2)
t a0 2,51
t~ 1,468 (loai
R () =0 & (loai)
t~ 0,532 (loai)
t~—0,51 (loai).
Bang xét dau:
t 2 2,51 +00
R (t) - 0 +
h(t) \ /
12,4
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min h(t) = 12,4.
(25+00)

Vay m < h(z) = m < (2min) h(t), Vz € (2;+00) = m < 12,4.
jtoo
S6 nguyén duong m dé ham s6 g(z) dong bién trén khodng (2;+00) 13 12.

Cau 25. Dép an: 15.
Goi z, y 1an lugt 13 chidu rong canh day, chidu cao ciia bé (z,y > 0).
Chiéu dai canh d4y 13 2z.
. . 500 250
Thé tich cia bé 1a V =222y = — =y =
R , 3 32
Dién tich toan phan cta beé la

2 2
S = 22% + 2zy + dzy = 22° + 6y = 222 + 62 - 2—2(2 2())

3x2
12 12
=2<:I:2+75+75> >2-3-256=150=>minS =150 =5 m.
Vay chi phi thué nhan cong thip nhit bing 15000000 dong.

Cau 26. Dap an: 16.

B H C

G01HlatrungdlemcuaBC’=>H(0O1)=>A’ H=2= AH=+3= AB=BC=AC=2
— B = 0(0;0;0),C(0:0;2) = AC = (-V3;1;1).
= _92V/3

=T = a’+b> = 16.
h—o a”+

b 2
— . 0; 2 U h 61 A/ a = T ==
Vecto U (a; b; 2) cung phuong véi A1 1 & {

Cau 27. Déap an: 4.

Dit © = a®> + b,z € Z . Bit phuong trinh da cho trd thanh 4% < 3* + 256 < = <4 .
Tacba’+b<4b<4—d®.

Dé ton tai it nhat 4 s6 nguyén b € (—12;12) khi va chi khi -8 < 4—a® & a? < 12.
Ma a € Z nén a € {-3;-2;—-1;0;1;2;3} .

Vay c6 4 sb nguyén a théa man yéu cau dé bai.

Cau 28. Déap an: 1.

=1+t
Phuong trinh dudng thdng CD 13 { y =2 — 4t
z=-1+1.

Suy ra M(1+1¢;2 —4t; —1+¢).
Chu vi tam giac ABM 1a
AB + AM + BM = V113 + V18t2 — 18t + 54 + V/18t2 — 18¢ + 41.
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Dit a = 18t> — 18t (a > —g)
Khi d6 chu vi tam gidc ABM la:

V113 ++vVa+54 +Va +41 > \/113+\/7 \/>

DAu bang xay ra khi va chi khi a = —5 St= 5 =M <§;0;——>.
Vaya+b+c=1.

Cau 29. DPap an: 0,17.

c

Tacéﬁz%(@+@+ﬁ),@:@—@nén
- E (A_B>+1@+A_D))]2

1
=3 (AB* 4+ AC? + AD? + 2AB - AC - cos60° + 2AB - AD - cos 90° + 2AC - AD - cos 120°)
1 1 3
=§(1+1+1+1+0—1)=§:>AG=§.
Mat khéc, ta cé
CD? = AC? + AD* —2AC - AD - c0s120° = 3= CD = /3.
Tich v6 hufdng

AG-CD = (ﬂ%+@+@)(ﬁ§ 40) = £ (~AB - AC - cos60° — AC? + AD?) = —

3

cos(AG,CD) = ‘cos ﬁ@_’ﬁzzﬁ%ﬁzé
R

Tu do suy ra

~ 0,17.

Cau 30. Dap an: 5000.
Goi z, y, z lan lugt 13 sb suit qua gdm: 1 chiéc 40 mia déng va 1 thiing sita; 1 chiéc 40 mua dong
va 1 chiéc cip; 1 thung sita va 1 chiéc cap.
Tu d6 ta c6 hé
z+y="70 z =10
y+2=90 & < y=060
x+2z =140 z = 30.
Khong gian mau Q: Phat 100 suit qua cho 100 hoc sinh.
Vi céc suét qua cung loai coi nhu giéng nhau nén s6 phan ti ciia khong gian mau 13
n(Q2) =, 100 - Cao - C3o- i
Xét bién cb A: > Hai em Viét va Nam dugc phéat qua giong nhau”.
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Phéat qua cho hai em Viét va Nam nhdn qua gidng nhau trudc, sau dé phét qua cho 98 em con
lai:
n(A) = Cgs - Cgg - Csp + Cas - Cgs - Csp + Cos - Cgg - Cas.
Xéc suét ((:ﬁa,) bién5 cd Ala
n

P(A)=——==—.

(4) n() 11
Do d6, 11 000P(A) = 5000.
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Lién truong Nghé An

Cau 1. Chon dap an @
Dua vao bang bién thién, ham sb y = f (z) dong bién trén khodng (—2;2).

Cau 2. Chon dép 4n @)
Taco @ — 0 =(2—4;,-3+51+3)=(—2;2;4).

Cau 3. Chon dép 4n (@

Ta ¢6 AC = ABV2 =aV?2 .
Vi SA? + SC? = a® + a® = 2a® = AC? nén tam gidc SAC vuéng tai S (dinh ly Pythagoras ddo)
Vay (SA,SC)=CSA=90°.

Cau 4. Chon dép 4n ()

T -0 -5 -1 0 1 2 3 4 5 +o0

Ham s6 y = f (x) dong bién trén khodng (—oo; 1) do dé ta cé:
f(=1) > f(-5)

f(0)> f(-1)

Ham s6 y = f (x) nghich bién trén khodng (1;+oo) do d6 ta cé:
f(3)>f(5)

f2)>fH4).

Cau 5. Chon dép an @)
Tt d6 thi f' (x) ta c6 bang bién thién nhu sau:

T —00 -2 1 4 +0o0

A
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Tit bang bién thién ta cé: ham s6 f(z) c6 1 diém cuc dai.

Cau 6. Chon dép an @9
Ta c6 f'(z) = e"(z®> — 5z + 7) + €*(2z — 5) = €"(z® — 3z + 2).
, z=1
rte |
T =2.
Ta c6 f(0) =7, f(1) = 3e, f(2) =€, f(3) =¢".
Vay r[101131]1f(x) =Tkhiz=0.

Cau 7. Chon dép 4n ()
Ta cé
. 2z khi z <1

/
fz) = {—1khix>1.
Va fllz) =022 =0 2=0.
Khi d6 ham s6 khéng c6 dao ham tai = 1, ta c6 bang bién thién nhu sau:

T |—oo 0 1 +00
y - 0 + | -

. +OO\0/1\_OO

T bang bién thién ta cé

- Ham s6 dong bién trén khoang (0;1).

- Ham s6 nghich bién trén khoang (—oo;0) va (1;4+00).
- Ham s6 dat cuc tiéu tai = 0 va dat cuc dai tai z = 1.

Cau 8. Chon dép 4n (@

Ta cém= %zﬁ

. 1
Vi N 13 trung diém cta canh BC' nén ta c6 ﬁ =3 (E + ﬁ)
Vi G 1a trong tam tam giac BC'D nén

G_B)+C@+G_D):ﬁ>©3(?4=A_B)+ﬁ+E@ﬁ:%(@Jﬂ@hﬁ).

Ta ¢cb
M]é =MJ_4>+A§+BE?I
m:m+m+m“m=£”3
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Cau 9. Chon dép 4n (@

Tacésinx—cosx=0<i)\/§sin<z—%) =O¢)x=%+k7r, keZ.

Viz € (=21 21) = —21 < Z-}—kw <or= —225<k<175=ke{-2-1;0;1}.
Suy ra phuong trinh c6 4 nghiém thudc khodng (—27; 27).

Cau 10. Chon dap 4n (@

Truong hgp 1:A—>M=1E(:)A—>M:%z@+§ﬁ.
Dt B — (5D o AN — 4B = tAD (A8 o AN = (1— AB + 14D,
m=m—m:<§—t)/l_3)+tﬁ—%ﬁ.

DF = AF — AD,FE = AB.
MN//(FECD)@W:alﬁ+bﬁ©(%—t>ﬁ+tﬁ—%ﬁ:bﬁ—aﬁ+aﬁ

2
Z_t=b
3

S <t=—a :>t=%:>§ﬁ=%ﬁ:>x:3.
1

a=—;

3
Trudng hop 2: ;4_]\71)= —%A_E)(i);l_]\_)/f= —%ﬁ— %ﬁ

MN = AN — AM = (%—t)ﬁ+tﬁ+%ﬁ.
MN//(FEC’D)@W=alﬁ+bFTE)(:>(g—t>ﬁ+tﬁ+%ﬁ=bﬁ—aﬁ+aﬁ

4
——t=b
3

1 1
1
=3
Cau 11. Chon dap 4n (@
n=8+224+354+15=80.
Vi mau s6 liéu c6 80 sb lidu nén tit phan vi M, =

nhém [5;6,5) .

ZTgo + Ty1
2

. Do d6 nhém chita tit phan vi la

Cau 12. Chon dap 4n @Y
P (AB) =P (4) -P(B) = (1-P(4)) - P(B) =0,7-0,5 = 0,35.
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Cauld. Chondipsn: @ © O ©

Tit dd thi, ta c6 bang bién thién clia ham s6 y = f ()

f(x) / fep \ fer

D4 thi f'(z) cit truc hoanh tai hai diém c6 hoanh dd bang 1 va 3.
Trén khodng (—o0;1) ham sb dong bién.
Tit bang bién thién ta c6 ham s6 y = f(z) dat cuc dai tai z = 1 v dat cyc tiéu tai z = 3.

2 .
Khif(O)zlélz%@cz—Z.
22 —4x —2b+2

1

T 5 f! = 3 / ]_ = = ——,

a c6 f'(x) @2 va f(1)=0=1b 5
Ham s6 f(z) dong bién trén khodng (3;4) nén max f(z) = f(4) =6.

Chu 14. Chon dap én: @ (b (© (d )

Dl

D(.

Thé tich khéi 1ap phuong ABCD.A'B'C'D’ bang a®.

, BC' L B'C , ' , ,
Ta ¢ BC’J_A'B'} = BC' L (A’'B'CD)= BC' L B'D (1).
. AC' LBD
Mit khéc ., ¢ = AC' L (BDD'B) = AC' LBD (2).

Tu (1) va (2) suy ra B'D L (BA'C").

Ta c6 AD' | BC' = AD' | (BC'A"),CD' || AAB = CD' || (BC'A').

Suy ra (ACD') || (BC'A") hay d((ACD'),(BC'A")) =d(4',(ACD")) =d(D, (ACD")).
Dung DI 1 D'O tai I.
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DO L AC ,

Ta ¢ DD,J_AC}:>ACJ_(DOD):>ACJ_DI.
/-
Ma DI L D'O = DI L (ACD') tai I suy ra d(D,(ACD')) = DI = — 22 DO _
DDZ + DO®
av2
@ —- a3
2 3 °

o ()

Ta c6 BC' | AD' = BC' | (AB'D).
Suy 1a d(AB, BC') = (B, (AB'D) = d(D, (AB'D) = d(4, (AB'D)) = “Y°.

Cauls. Chondipén: @ @ ©@ O

Tap x4c dinh clia ham sb g(z) 14 2 = R.
Ham s6 f(z) = log1 z c6 tép xac dinh & = (0; +00).

< 1 < <

Vicosoa= 3€ (0;1) nén ham so6 f(z) = logy = ludn nghich bién trén khodng (0; +00).
B4t phuong trinh g(z) <3 3" <3 z+1<1 &2 <0.
Do d6 t4p nghiém ctia bat phuong trinh 1a S = (—o0;0).
Bét phuong trinh
fB—yg@) 22—z f(3-3"")22-2

& logy (3-3")>2-2

&0<3-3" <37

3t <3

1
3—-3-3<=--3"
9
<0

<4 28
—-3*>3
9

<0

27
E>_
3/28

r <0
< z > lo 2—7
= 1983 58

27
@log32—8<z<0.

. 27
Vay tap nghiém cta bat phuong trinh da cho 1a S = [log3 2_8; 0).

Céu 16. Chon dép 4n: @ (b (c) (d )

Q: 14y ra hai qui béng ngiu nhién trong 20 qui béng trong hép nén n(Q) = C3, = 190.

F': Hai qud béng lay ra mau dé trong 6 qué béng mau dé nén n(F) = Cz = 15 = P(F) = 11750 =
3

38 1

E U F: Hai qua béng ldy ra cling mau nén n(EUF) = C3,+C2 =106 = P(EUF) = % = %
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Cau 17. Dap an: 94,8.
7 ~ = N . 2 = PR B2 X \ x25 + ‘T26
Ta c6 ¢cd mau la n = 12+ 31 + 7 = 50 = trung vi cla mau so liéu goc la ————

chita trung vi la nhém 94 — 96.
Suy ra trung vi clia mau sb liéu da cho

nén nhém

Cau 18. Dap an: 130.

Goi O = AC N BD, H 13 hinh chiéu cia O 1én SC.
Ta 6 BD L (SAC) = SC L BD.

Khi d6 SCJ'BD:>SCJ_(BDH):>HDJ_SC HB 1 SC = [D,SC,B] = BHD
" \sc Lo ! It '
av/3

Nhén xét tam gidc ABC déu c6 canh bang a = BO = 5 = BD = aV/3.

OH OC a a a? a
3 3 “ - = _— = —._ - 2 - =
Mat khac ACHO «~ ACAS = S <0 = OH 5 5 \/@ + i

Ma tam gidc HBD cin tai H = OH L BD = tan H50 = 28 _ @, V3 _ 1
OB 25 2 V15

— HBO ~ 25° = DHB ~ 180° — 2 - 25° = 130°.

Cau 19. Do ki han 13 12 thang ttc 13 1 ndm, goi n 14 s6 ki han khi dé n ciing chinh 13 s6 nim.
S6 tién nhan dugc ci gbc 1an 1ai sau n nim 13 100 - (1 + 6%)".

Dé c6 dugc sb tién ca gbc va lai nhidu hon 130 triéu ddng thi

100 (14+6%)" > 130 < (14+6%)" > 1,3 = n > log; .44 1,3 = 4,5.

Vay ngudi d6 phai gl it nhat 5 nim.

Cau 20. Goi z (triéu dong) 1a sb tién can gidm.

Gidm 1 triéu dong/chiéc thi s6 lugng xe may ban ra trong mot nim ting thém 200 chiéc.
Gidm z triéu dong/chiéc thi sé lugng xe méy ban ra trong mét ndm ting thém 200z chiéc.
S6 xe may ban ra trong mdt nam 13 600 + 200z.

Chi phi mua vao 1a 27 - (600 + 200z) triéu dong.

Gi4 bén ra 13 31 — x triéu dong/chiéc.

Lgi nhuan doanh nghiép thu dugc la
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(31 — z) - (600 + 200z) — 27 - (600 + 200z) = —200x> + 200z + 2400.
Xét ham sb f(z) = —200x* + 200z + 2400 (0 < z < 31).
f'(z) = —400z + 200

f’(x)zO@x:%.

31

1 S Z 2 2
Vay doanh nghiép phai gidm gia ban 1a 3 triéu dong/chiéc dé thu duge 1gi nhuén cao nhat trong
mot nim, khi dé gi4 ban méi 1a 30,5 triéu dong/chiéc.

Cau 21. Dién tich phan t6 mau & hinh thit nhit, hinh thtt hai, hinh tht ba lan lugt 13
8 1 8\? 17 (8)3 217

Si=l=g=9 52—\1‘<§> = =17 \g) =7

Goi S, la dién tich phan da dugc t6 mau & hinh thit n .

87’L
T: ':Snzl—(—> .
a Cco 9

Cau 22.

Thé tich cta khéi Chép Cl}t ti giéc déu laVv = VABCD.EFGH = VS.ABCD — VS.EFGH-
. SE _EF 2 EA 3

T&COS—A:E—gis—A:5:>SA:5m
2

Suy ra SO = SAQ—AO2=\/52_<5\2/§> =5\2/§m.

., SI EF 2 B
LaICO%—E—g=>SI—\/§m. \/_ \/_

i d6 1 1251/2 1 .
Khi d6 Vs apcp = 3 SO - Sapcp = 5 m?, Vs gron = 3 SI - Spram = 5 md
Dod6V=¥m3_

Vay sb tién dé mua bé tong tuci lam chan thap 13 28 665 000v/2 ddng.
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Cau 23.

Thé tich ctia khay hinh hdp chit nhat 13 V1= 20-10-8 = 1600 cm?.
Lugng nudc do sang khay thit hai 13 V; = 1 1600 = 400 cm?.

. R 2 2
Khi d6 nuéce vao khay thit hai thi ta duge chép cut tit giac deu MNPQ.EFGH c¢61J = §OI = §h’
ME PG 2

AM ~ PC 3 .

VA tinh duge EG = ?"

Ta c6 1

VMNPQ.EFGH=§'IJ-<S+VS-S’+S’)
_1z2 "_2+ nt 1 (5_">2+25"2
3 3 2 2 2 \3 18
— 400.
32400

S hn? = 222

uy ra hn 19

Thé tich khay thtt hai 13
1 n? n? 1 4n?
= _.h-| — — .. 24
14 3 h < 5 + 5 "3 (2n)? + )

= ghrﬂ

_ 7 32400
6 49
5400 em®
== )
Cau 24. Goi A 13 bién ¢b ” Lay dugc 3 qud béng ban mau tring va 1 qud béng ban mau vang &
hop thit nhat”.
B 13 bién ¢b ” Ly dudc 2 quéa béng ban mau tring va 2 qua béng ban mau vang & hop thtt nhat”.
H 14 bién c¢b ” Lay dudc 1 qua béng ban mau vang & hop thit hai”.
3.1 9 2.2
Ta c6 P(A) = 030402 = P(B) = GG _ 3
5
P(H)=P(HNA)+P(HNB)
=P(A)-P(H| A +P(B)-P(H|B)
5 3 6 2

45 45

C: 5

2
5
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S& Thanh Héa

Cau 1. Chon dép 4n (@

xTr =

Tit do thi ham s6 y = f'(x) suy ra phuong trinh f'(z) =0 < v (a<b<c<d)
r=

I
=H

Ta c6 bang bién thién:Tit bang bién thién suy ra ham s6 y = f(z) c6 2 diém cyc dai</b<c<d)$

Cau 2. Chon dap an @
Ta c6 ABCD 14 hinh binh hanh nén J@ + E 1@
ACC'A' 13 hinh binh hanh nén AC AA =aC.
—+ 7, 7,
Khi d6 ta ¢6 AL + AD + AA' + AC' = AC + AA + AC = AC' + A

v

— 440.

Q\ 2

=2A

Cau 3. Chon dap an@

Tac6 OM + @ =28 — 7« OM=—d+2b — ¢ = (3;0,—6).
Suy ra M (3;0;—6).

Vayz+y+2z=-3.

Cau 4. Chon dap an @

Coimaun=3+12+15+ 24+ 2 = 56.

Goi 1, T3, . .., s 14 mau sb liéu duge xép theo thit tu khong gidm.

Ta cé T1,T2,T3 € [9,5, 12,5), T4y...,T15 € [12,5, 15,5), T16,---,T30 € [15,5, 18,5), x31,...,T54 €
[18,5, 21,5), Ts5, Ts6 € [21,5, 24,5)

. . 1
Tt phan vi thit nhat cta day so liéu zq, zo, ..., Tse 1a 5(:314 + z15).

Do z14 va 715 thudc nhém [12,5;15,5) nén tit phan vi thit nhat clia mau sb liéu ghép nhém 13
5 _

Qi =125+ 45" (15,5 - 125) = 15,25,
< 1
Tt phan vi thit ba cia day so6 liéu z, zs, ..., Tse 12 5(3042 + 243).
Do x4 va 743 thudc nhém [18,5;21,5) nén tit phan vi thit ba ctia mau s6 liéu ghép nhém 13
3.56 _
=185+ -4+ ——-3=20.

Khoang tit phan vi clia mau s6 lidu trén 18 AQ = Q3 — Q@ = 20 — 15,25 = 4,75.

Cau 5. Chon dép 4n @9
(0G,OP) = —g + k2r
Ta c6 3 (keZ).
(OG,0P) = > + k2w
1
Trong mot gis, kim gis quay duge T vong/gis, kim phit quay duge 1 vong/gid.

Hién tai hai kim céch nhau 1 vong,

i = i vong tudng ng véi goéc 1a 6_7r
T T T
S6 d% gbc ludng gidc kim gid quét dudc tit lic xét dén khi kim phit va kim gid gip nhau lan dau
T
t——— k‘2—— kK2r (k€ Z), &t 6i k= l—
ién 77 2—|— s 22—|— 7 (k € Z), tng véi Oa22

Suy ra kim phut di dugc
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Cau 6. Chon dép 4n @9
Uy = 5
Up =Up—1+n (MEN;N>2)
:>U2:’LL1+2:5+2:7
=Su3=u+3=7+3=10.
Cau 7. Chon dép 4n @)
Khong gidm tinh téng quat chon m = 1.
T bang bién thién do thi c6 tiém cén ding ld x = 1 nén n = —1.
2az +b
= 2ax + b.
m
Theo bang bién thién dudng thing nay di qua diém (1 — v/2; —2v/2) va (1 + v/2;2v/2) nén ta cé
2a(1 —V2) +b=—2V2 a=1
=
2a(1+v2) +b=2v2 b=—
D& thi ham s6 y = f(z) lai di qua diém (1 — v/2; —2v/2)
1-+v2)2-2(1-+2
:>( \/_) ( \/_)+c=_2\/§:>c=3

Ta cé:

Pudng thing di qua 2 diém cyc tri la y =

1-v2-1
Vay ham sb da cho 13 f(z) = % =zx—1+ %, tit d6 tiém cln xién c6 phuong trinh
y=z—1.
Cau 8. Chon dép 4n (@)
Ta cb

‘ﬂ?ﬂﬁhﬁf=AB2+A02+AD2+2(ﬁ-@+ﬁ-@+ﬁ-@)

= AB*+ AC? + AD*+2(AB - AC cos60° + AB - AD cos60° + AC - AD cos 60°)
=12+12+12+2<1-1-%+1-1-%+1-1é> =6
nén ‘E—FE—FE‘:\/E

Cau 9. Chon dép 4n @)

B M C

T cos (1\72, M_§> + cos (M__;)l, 1\713) = 0 ta c6 dugc AMB + AMC = 180° suy ra M nam giita
B,C.

k=—
MC
Khldom— BCE-F BCB Theoglathlettacoduack+k(3k+1)_1:> { 1
"3
Ta loai k = —1.
Ny 2 7 ) ( 1 )
lek—3=>AM—3zﬁ2+3ﬁ (1 2L 3%1).
Nén2x+y+3z—k=—§+2+3_§:
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Cau 10. Chon dap 4n @

Sb tién trung binh siéu thi théng ké trong mot ngiy 13
4-425+414-475+4+8-52,5+10-57,5+6-62,5+2-67,5 585

T = .
44 11
Phuong sai s6 tién siéu thi théng ké trong mdt ngay 13
585 2
S? = u @ 42,5 + 14 -47,5° + 8- 52,5° + 10 - 57,5° + 6 - 62,5 + 2 - 67,5°) — (H) ~ 46,13.

Db léch chudn ctia miu sb liu ghép nhém trén 13

= /46,13 ~ 6,8.

Cau 11. Chon dap 4n (@

T phuong trinh sin z(cos 2z + cos z) = 0 ta dugc

sinz =0 (1) hodic cos2z +cosz =0 (2).

Giéi phuong trinh (1) ta duge = = kn (k € Z).

Trén dudng tron lugng gidc c6 2 diém biéu dién goc .
Ta c6 cos 2z = 2cos” z — 1, gidi phuong trinh (2) ta dugc

x=g+k27r
2cos?zt+cosz—1=0s | 2 o =" 4 kor (k€.
cosz = —1 3
T =7+ k2w

Trén dudng tron lugng gidc ¢ 3 diém bidu dién céc goc lugng gidc 14 nghiém phuong trinh (2).
Trong d6 c6 mot diém trung véi diém biéu dién nghiém phuong trinh (1).
Vay tat ca 4 diém trén dudng tron lugng gidc biéu dién cdc nghiém clia phuong trinh da cho.

Cau 12. Chon dép 4n @Y
Ta cb ,
In [(a +1)*(b+1)° _1} =lnlezhne+1)+(2*-1)nb+1)=0

s z?ln(b+1)+zln(a+1) —In(b+1) = 0.

Phuong trinh cé 0 9 ,Va,b > 0.
In“(a+1)+4ln“(b+1) >0

Do dé, phuong trinh ludn c6 hai nghiém Va, b > 0.
Goi 1, z5 13 hai nghiém phén biét cia phuong trinh da cho.
Ap dung dinh ly Vi-ét ta c6

In(a + 1)
1+ 2o = m —logy, 4 (a+1)
_ —In(b+1)
1T = —ln(b—|— 1) = —1

Khi d6 ta cé
19 2
( > —4x; —4zo < <3Wie

Z1+ T2 10g§+1(a +1)
Ap dung bat ding thic Co-si, ta cb

+4log, 1 (a+1) =

+4logy,,(a+1) <3V4 (D).

+ 2log, (a4 1) 4+ 2logy (@ + 1)

10g§+1(a + 1) 10g§+1(a + 1)

1
>33 ———-2l0 a+1)-2lo a+1
i oy 2omsna 1) 2log(a 1)

=3v4 (2).

T (1 ta dugc ——— +41lo a+1)=3v4.
(1) v (2) MR

Phuong trinh tuong duong
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& —4logh, (a+1)+3V4logl (a+1)—1=0
logy,1(a+1) ~ —0,4

log,1(a+1) ~0,8.
Vib+1>1,Vb> 0 nén ta loai log, (a + 1) = —0,4.
Nhu vly z1 + 2o = —logy,,(a + 1) = —0,8 € (—1;0).

Cau 13. Chon dap 4n (@

Ta o6 1i ar’+4x +b o I ar’+4x +b

im ——— =¢ im =c.

-1 g3 — 3z — 2 e=-1(z+1)%(z — 2)
ar®+4x + b

Diéu kién can va di dé lim =c 13 ar® + 4z + b = 0 c6 nghiém kép = = —1.
e——1 3 —3x — 2

Suyraaz’+4z+b=a(z+1)? S ar’* +4r+b=ar’+2ar+a=>a=>b=2.

C . 20744z +2 2(z +1)2 , 2 2
Khi do i, s g2 ~ M e -2 Az 2 8
2
Do 36 c = —-.
0 do ¢c 3

Vay S=a’+b>+6c=4+8—-4=38.

Cau 14. Chon dap 4n (@

S6 phan tit clia khong gian mau 13 n(Q) = 7* = 2401.

Goi A 13 bién cb "4y dugc sb chdn c6 dang abcd ma a < b < c < d".

Gi4 st abcd 13 sb tu nhién chdn duge chon théa mén a < b < ¢ < d.

Vi abed 14 6 chdn va a < b < ¢ < d:

Néu d = 8 thi c6 2 kha ning x3y ra 1a a,b, c khdc nhau hodica =b < c < 8.

+ a,b,c khac nhau (a < b < ¢ < 8): Mai bd ba s tu nhién chon tit 7 s6 {1;2;3;4;5;6;7} cho
ding mot cach xép.

S6 cac sb tu nhién théa man 1a C3 = 35.

+ a=b<c<8: Chon 2sb tit 7s6 {1;2;3;4;5;6; 7} d lam gi4 tri cho a (ciling 1 b) va c.
S6 céc s ty nhién théa man la C2 = 21.

Suy ra v6i d = 8 c6 tit cd 35 + 21 = 56 s6 tu nhién.

Néu d = 6: Lap luan tuong tu, chon cic sb tit {1;2;3;4;5}.

S6 c4c s tu nhién théa man 1a C3 + CZ = 10 + 10 = 20.

Néu d = 4: Lap ludn tuong ty, chon cic s6 tir {1;2;3}.

S6 céc s6 tu nhién thda man 1a C3 +C5=1+3 =4.

Suy ra s6 phan t clia bién c¢b A 13

n(A) = 56 + 20 + 4 = 80.

Vay xéc suat clia bién cb A 13 P(A) = ——=

Cau 15. Chon dap 4n @)
Vi dudng théng AB vudng géc véi dudng thing y = z — 1 nén AB c¢6 phuong trinh y = —z + m.
2

Khi d6 A, B 1a hai giao diém cia dudng thdng y = —z +m va dd thi ham sb y = x

z—1
Ta c¢6 phuong trinh hoanh d6 giao diém la
2
x

1 —z+mez’—(z2—-1)(-z+m)=0 (z#1)

x —_—

22— (m+Dz+m=0 (z#1).

AB cit dd thi ham s d cho tai hai diém phén biét nén phuong trinh 22° — (m+1)z+m =0 ()
c6 hai nghiém phan biét khéc 1.

Ta c6 diéu kién
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(m+1)%2—8m>0 - m<3—2v2 (o)
*%).
2: 12— (m+1)-1+m#0 " |m>3+2/2
Goi z1, x5 1an lugt 13 hoanh dd cla hai diém A, B.
Khi d6 z1, x5 13 hai nghiém cda phuong trinh (%) va A(z1; —z1 + m), B(za; —z2 + m).

Goi I 13 trung diém cta AB, khi dé I (a:1 -; 2 +z2>'

. 1

Ap dung dinh ly Vi-ét ta co ! ;xQ = mi— nén I (

Diém I thudc dudng thing y = z — 1 nén ta cb

dm—1 m+1
T

AB = \/2(x2 - .’L'1)2 = \/2(%1 + .'132)2 - 81‘11‘2 = 2.

2
m+1_3m—1)
4 4 '

— 14 m = —1 (théa mén diéu kién (*x)).

Cau 16. Chon dép 4n @Y

Ta . céd

S—N>=y@®5?+lﬁ=y@
. & BN =ySC — SB.
3N = BY — Bl
— ySC — SB — 2BD
_ 50 5B+ (5D 5P)
=y5?+(x—1)8?—m5?
=y<S_A>+IHS’)+1ﬁ)+(x—1) <S_A>+E>—.’L'<S_1)4+zﬁ>
. d’:(y—l)S_z)‘l—i-(w-{—y—l)zﬁ-i—(y—x)E.

MN? = [(y - 1)5’_z>4+(x+y—1)1ﬁ+(y—x)mr
=(y— 1)2,5’—A>2 +(z+y— 1)%@2 + (y — x)%ﬁQ
=16(y —1)*+2(z +y — 1)> + 8(y — x)*
= 102” + 26y — 12xy — 4z — 36y + 18 = f(z).

1
Tacéf’(x)=20x—12y—4=0<i)x=3y;.
Lap bang bién thién ta dudc
3y+1) 1
f(z) > f( y; ) = - (112¢” — 192y + 88)
_Q<2_1_2 +E>
5 YT VT
_112( 6>2+5 8
5 |(\VT7) Teg| 77
) 5
D" ’7=77 2 kh' — _ = —.
au xay ra khi y 7:>x -
. 8 .. 5 6
Vay M Npin = ?kh1w=?,y=?:>2z+3y=4.

Cau 17. Chon dép 4n (@)
Ap dung tinh chit: KABC 14 mét tit dién déu, H 1 tAm cia tam gidc ABC va O 13 trung diém
cua KH thi OA, OB, OC d6i m6t vuoéng goc véi nhau.
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Goi H 13 hinh chiéu vudng géc ctia O 1én (ABC).

Ta c6 OA, OB, OC d6i mdt vudng géc véi nhau, OA = OB = OC nén O la trung diém doan
KH (1) hoic OK = 30H (2).

Vi céc diém A, B, C lan lugt thude cic tia Oz, Oy, Oz nén & trusng hop (1), diém K c6 toa dd
13 c4c s6 4m, suy ra diém K théa man (2).

Klii doé ta C](-')

B _1<1+1+1)_1©1_1®a_\/§e<0_3)
OK?2 90H? 9\0A?2 OB? 0C?) 3a®> "~ 3a> 6 B "2/
Cau 18. Chon dép 4n @)
10(z® +9y* —2y) —logi(z +y — 1) > 2 + 4% — 4
10z +y* —2y) -2 — P —logi(z +y—1)+4 >0
10z —zy+v°) — (z+y)(2® —2zy+y>) +4—logi(x +y—1) >0
& (10-z—y)(z® —2y+y*) +4—logi(z+y—1) > 0.

Do z,y 1a céc sb nguyén duong nén z +y > 2.

Truong hop 1: Véi z +y > 10, ta c6 10 —z —y < 0 v 4 — log>(z +y — 1) < 0 nén bit phuong
trinh v6 nghiém.

Trudng hop 2: Véi 2 < z + y < 10, bat phuong trinh ¢ nghiém.

Vay sb ciip nguyén duong (z;y) théa man 13

9
Z k = 45 cap.
k=1

Cau 19. Chon dap 4n @Y

Goi H 1a trung diém BC, theo gia thiét A'H 1 (ABC).

Vi AABC 13 tam gidc déu nén AH 1 BC.

Vay BC 1 (A’/AH) = BC L AA'.

Goi M 1A trung diém AB, N 1A trung diém M B.

Ta c6 CM L AB, NH la duong trung binh ABCM nén HN || CM = HN L AB.

Ma géc gifta hai mit phing (ABB'A’) va (A'B'C") bang gbc giita hai mit phing (ABB'A’) v
(ABC) la géc AANH = 60°.

Trong mit phing (A'AH), ké HK | AA' tai K.

Ta thdy HK 1| AA' ma AA' | BB'= HK | BB', HK 1 BC nén HK 1 (BCC'B).

Vi AA" || BB nén d(AA’, B'C") = d(AA', (BCC'B")) =d(K,(BCC'B’)) = HK.
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v3 = A'H=HN -tan60° = %a
\/_ 3a

TacoHN——C’M—a

Trong ANA'’AH c6 AH = , A H = 4 beén
1L _ 1 1 :£+4_28 HK_3af7
HK? A'H?  AH? 9a®>  3a> 9a? 14

Cau 20. Chon dap 4n (@
S6 chia hét cho 8 c6 dang 8k (k € N).

1<8k<50<:)é<k<z:>06686.
S6 chia hét cho 4 c6 dang 4k (k € N).
1<4k<50@%1<k<3:>c61256.

S6 chia hét cho 2 c6 25 s6.

Suy ra:

+ C6 6 s6 chia hét cho 8.

+ C6 6 sb chia hét cho 4 ma khéng chia hét cho 8.

+ C6 13 sb chia hét cho 2 ma khéng chia hét cho 4.

+ C6 25 sb 18.

Chia 50 qua cau thanh 4 nhém:

Nhém 1: Gém 25 qué cau mang sb 18.

Nhém 2: Gom 13 qud cadu mang s6 chia hét cho 2 ma khong chia hét cho 4.
Nhém 3: Gom 6 qud cau mang sb chia hét cho 4 ma khong chia hét cho 8.
Nhém 4: Gom 6 qud cau mang s6 chia hét cho 8.

Xét bién c6 A: "Tich ba s6 13 mdt s6 chia hét cho 8".

Bién cb dbi A: "Tich ba s6 1a mot sb khong chia hét cho 8"

Dé tich 3 s ghi trén 3 qua cau liy dudc 13 moét sb khong chia hét cho 8 thi c6 4 trudng hop sau:
Trudng hop 1: 1 qud nhém 1 va 2 qud nhém 2 c6 Cy - C35 = 1950 céch 14y.
Trudng hop 2: 2 qud nhém 1 va 1 qud nhém 2 c6 C3; - Ci; = 3900 céch 14y.
Trudng hop 3: 2 qud nhém 1 va 1 qud nhém 3 c6 C3; - C; = 1800 cich 14y.
Trudng hop 4: 3 qud nhém 1 c¢6 C3; = 2300 cach lay.

Vay

n(A) = C}) —n (A) = C}, — (Cls - Ci3 + C35 - Ci3 + C3; - C4 + Cj5) = 9650.

Cau 21. Chon dap 4n: @ () (© (d )

a) Ham s f(z) c6 gia tri cuc tiéu bang 2.

b) Ham s6 y = 2+ 1/ f(x) — 2 x4c dinh khi f(z) —2> 0% f(z) >2& > 0.
f'(z)

2y/f(x) —2

Y=0&fl(z)=02=3¢][1;2].

Ta c6 Vx € [1;2] thi f'(z) < 0 nén 3’ < 0, ham sb nghich bién trén [1;2].

Ham s6 dat gid tri nhé nhat tai z = 2, 1[11112r]1y =y(2)=2++/f(2)—2>2.

Tacody =

c) Dua vao bang bién thién clia ham s6 y = f(x) ta thiy d6 thi ham s6 c6 mot dudng tiém can
ding r = 0 va mot dudng tiém can ngang y = 2 nén hai dudng tiém cdn vudng gbéc véi nhau.

d) Diéu kién z # 0.

Tacoy' =—-2-(=f(z) - f' 2 - f(z)) =2f (=) f' (2 f(x))
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: fi(@)=0
V0 re- @) =0
[z =3
& (2= f(z)=0
12— f(z) =3
[z =3
& | f(x)=2
| f@) = -1
(=3
54
z=a<0.

Ta c6 bang xét dau.

r |—-o00o a 0 3 4+
y| + 0 4+ § + 0 -

Vay ham sb y = 3 — 2f (2 — f(x)) dong bién trén khodng (—3;—1).

Cau 22. Chon dép én: @ (D) (c ) (d )
a) B 13 hinh chiéu vudng géc ctia A 1én mit phing (Ozy).
b) Goi diém M(0;y;2) théa man MA = MB = MC.
1 —2)* 42 =1 —2)*+2°
Tac6 MA? = MB? = MC? & |2 T W72 H(FH4) =14y =2)" 42
1+ (y—2)+(z+4)*=(y—2)*+ 2%
Hé phuong trinh vo nghiém nén khong ton tai diém M.
c) Diém A(1;2;—4) nén cic canh ctia khéi hop 1an lugt 13 1, 2, 4, do @6 thé tich khéi hop (H)
bang 8. N
d) Véc-to phép tuyén ciia mit phang (ABC) la 5 (0;1;0).
Diém D(r;y; 2) théa man DA = DB = DC nén
DA — DB? — DC” -1+ -2+ (z+4)’ =@ -1+ @y—-2>+7
(-1 +@U-2"+(=+4" =2+ (y-2"+2
1

& 2
z = —2.

? 1
Suy ra toa do diém D (—; v; —2).
2 -
Vi DO song song v6i mit phing (ABC) nén j - @ =0 y=0.
1
Hay D <§;0;—2> =2r+y—3z2="1.

Cau 23. Chon dap 4n: @ (D) (e @

a) Xét s6 litu § Nha Trang;

C3 mau n = 20.

Goi 1, Ty, . . ., Too 14 tdng sb gid ning trong thing 6 ciia 20 ndm va gia sit day sb liéu gbe nay da
dugce s&p xép theo thit ty khong gidm.

Tt phan vi thit nhit ctia day sb lidu 13 %(1135 + z6) thudc nhém [220; 250) nén tit phan vi thit nhat

clia mau sb liéu ghép nhém 13
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20

Q=220 + -2 g - (250 —220) = 2275,

< 1
T phan vi thit ba cta day s6 liéu 1a 5(:315 + z16) thudc nhém [250;280) nén tit phan vi thit ba

ctia mau s6 litu ghép nhém 14
3-20 1

Qs = 250 + 4# - (280 — 250) = 267,14.

Khoéng tit phan vi clia mau sb liéu ghép nhém 1a
Ag = 267,14 — 227,5 = 39,64.
b) Tuong ty, tinh § Quy Nhon:

< . 1
Tt phan vi thit nhat cia day so liéu 1a 5(355 + ) thudc nhém [220;250) nén

203
Q. =220 + 4 ;- (250 —220) = 235.
Tt phan vi thit ba

3:-20 -
Qs = 250 + 41—0 - (280 — 250) = 274.
Khoang ti phan vi clia mau s6 liéu ghép nhém 13
Ag =274 —235 = 39.
Khoang tit phan vi trong mau sb liéu sb gid ning ctia Quy Nhon nhé hon khodng ti phan vi trong
mAu sb liéu théng ké & Nha Trang, nén so sanh theo khoang tit phan vi thi sb gid ning trong
thang 6 cia Quy Nhon dong déu hon.

c)
S6 git ning [130;160) | [160;190) | [190;220) | [220;250) | [250;280) | [280;310)
Gi4 tri dai dién 145 175 205 235 265 295
S6 nim & Nha Trang 1 1 1 8 7 2
S6 nim & Quy Nhon 0 1 2 4 10 3

Tai Quy Nhon:

S6 trung binh ctia miu sb liéu
0-1454+1-175+2-205+4-235+ 10265+ 3 - 295

T, = %0 = 253.

Phufdnlg sai

s = 50 [0- (145 — 253)* + 1 - (175 — 253)* + 2 - (205 — 253)> + 4 - (235 — 253)> + 10 - (265 — 253) + 3 - (29
= 936.

Do léch chuan
s1 = /52 = /036 ~ 30,59.
d) Tai Nha Trang:

S6 trung binh ciia miu sb liéu
1-14541-1754+1-2054+8-235+ 7265+ 2-295

Ty = 50 =2425.

Phudnlg sai

s2 = %0 [1-(145 — 242,5)* + 1 - (175 — 242,5)* + 1 - (205 — 242,5)* + 8 - (235 — 242,5)> 4 7 - (265 — 242,5)" -
= 1248,75.
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Do léch chuan

sp = /52 = /124875 ~ 35,34.

Vi s, > s; nén sb gid néng trong thang 6 ciia Quy Nhon ddng déu hon.

Cau24. Chondipén: @ @ O @

a) Vi P(t) = a+bsm2—<t—£>‘<|a|+|b|=a+b, Va,b > 0.

7 12
R 2 . .
b) Vi P(t) 1a ham tuan hoan véi chu ky T' = 2—: = 7 nén sau it nhat 7 ngay thi s0 miligam cia
N
céc chat 6 nhiém trong mot mét khéi khong khi bang nhau.

c) Vi:
30+15sin2—7r (t— 3—7> =375
2T 37 7 12

30 + 15sm7 <t — E) =-37,5
i 27r( 37>_

" sin 7 t 12 =0,5
. 27r( 37>_ « in
_81117 t_ﬁ = —45 (vb nghiém)
'27r< 37)_7r

. - t 12 —6+k27r
27r< 37) 5T
K; t 12 6 + k27
[ 11
t=—+4T7k

& 3 T , keZ
t=6+Tk

Ma t € [1;31] nén suy ra t € {6;13;20;27}.
d) Via,b> 0 nén max P(t) =a+b, minP(t)=a—0>.
Theo dé bai:

a+b=>50 a=325

a—b=15_ |b=175

2T 37)
Khi 36 P(t) = ’35 + 15sm7 (t ~ 13 '
N 13
Ngay thit Hai clia tuan thit 2 ing véi t = 2, P(2) = 35+ 15sin ( 7r) ~ 22,66.
Ngay thit Tu clia tuan thit 3 img véi t = 11, P(11) = 35 + 15sin ( 7r> ~ 45,99.

Ngay thit Ba ciia tuan thtt 4 ttng véi t = 17, P(17) = 35 + 15sin (Ew> ~ 33,88.

N 2
Ngay thit Sdu clia tuan thit 4 ng véi t = 20, P(20) = 35 + 15sin <E97r> ~ 42.5.
Suy ra M =4599, m=226= M —m = 23,4 > 23.

Cau2s. Chondipsn: @ @ © O
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a) Gid st O 1a tdm hinh vubng.
Suy ra SO L (ABCD) = (SA,(ABCD)) = SAO = 60°.
Do d6, SO = AO - tan 60° = a6

Chon hé truc toa d6 Ozyz sao cho O trung v6i tdm hinh vuéng ABCD, Oz || AB, Oy || AD,
Oz = S0.
Khi d6

A(-5-5:9). B (5:-50).© (3:510). 2 (-5 510). 5 (00:55°)
P55 ) e (o (- )

suyraﬁz(o, 0)@ —4;0;0) :>PM CD=0= PM 1 CD.
b) Goi J(z;y; 2) 1a dlem thoa manﬁ-l—&ﬁ

yd 6
T&C0ﬁ2< g_x,—_y,_'z)aﬁ:<—$7_y,%—z>
a a 3a
33 8 ):>7Jc— 53 3\/_>
a.
4’

Mt khéc, MA = (—% —M), MB = <%; 2 —a—\/6> = 7 wrap) = (0;vV6;1).

4’4 4
Khi d6, ¥ jo - @ (map)y = 0.
Do d6, JC || (MAB) (vi C ¢ (MAB)).
¢) Géc nhi dién [M, BC, A] bing gbc giita hai mit phing (M BC) va (ABC).
Ta cé ﬁ(ABC) = (0, 0; 1)

3B = (3___ﬁ> 30 - (3a B Wé) — T wrse) = | VB, 0] = (V6,0;3).

S

Suyra J| —

4’4’ 4 4’ 47 4
. _ [Ruse) Reuse) _ V15
uy ra cos o = = :
7 ABc>|'\7<MBc>\ 5
a ¢
Suy ra (SBC): \/_(gv—§>ﬁ-z—O(i)\/_av%-z—M 0.
Tu do
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d(M, (SBC)) = : 2| _avi

(f 2+ 12 "
Cau 26. Chon dap an: @ @ O @

a) Dé tinh s cach xép 18 thanh vién dttng thanh vong tron, ta st dung céng thic (n — 1)! véi n
14 s6 thanh vién.
Do @6, sb cach xép 13 17!.
b) Trong vong tron c6 18 ngudi, mdéi ngudi cé 2 ngudi dimg canh minh (mdt bén trai, mot bén
phai).
Nhu vy, sb cach chon cdp 2 ngudi dimg canh nhau 13 18 cich (1).
Chon 2 thanh vién con lai khong ditng canh nhau va khong ditng canh cap da chon: sau khi chon
1 cdp (2 ngudi), con lai 18 — 2 = 16 ngudi.
Lai ¢6 2 vi trf lién ké cip da chon khong dude chon nén con 16 — 2 = 14 ngudi cé thé chon.
Chon 2 ngudi trong 14 ngudi ndy sao cho ho khéng ding canh nhau: sb cich chon 2 ngudi bat
ky 13 C2,, trong 14 ngudi xép hang cé 13 cip ditng canh nhau (tttc 13 céch), vay s6 cach chon 2
nguoi khong ding canh nhau la
3, —-13=18 (2).
Téng sb cch chon 4 thanh vién (bao gdm 2 thanh vién dimg canh nhau va 2 thanh vién khéng
dtng canh nhau va ciing khéng ding canh cap da chon) la
18 - 78 = 1404.
c) S6 cach chon 4 thanh vién tit 18 thanh vién 14
Cfs = 3060.
MSbi ngusi bdc mot cau héi tit 8 cdu héi khic nhau, khong bé lai.
S6 cach béc cau hoi 13
8:7-6-5=1680.
Vay tdng sb céch 1a
3060 - 1680 = 5140800.
d) Ta cé

i, 1001 91

~ C% 3060 170

‘\/‘ _ay av6 _av6

Cau 27. Dap an: 199.

Vi u(z) > 0,Vz € (0;5) nén
3r++V10—-2x <m-u(x) & m> 3¢+ 10_235,\%
Vv (z) (@)

Xét ham sb y = vV3z + /10 — 2z trén (0;5).
Ta cb

y’=\/§— &
2y/r 10— 2z
Y =0< V3v/10 — 2z = 27
& 30 — 6z =4z
& x=3.
Ta c6 bang bién thién

€ (0;5).
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T 0 3 5
y + -
5
y / \
V10 V15

Do d6 GTLN ciia y bing 5 khi = = 3.
Ma GTNN ctia u(z) trén (0;5) bang 1 khi z = 3.
Suy ra GTLN cta 3¢+ v10 =2z

u(z)
Vay m > 5.
Ma m nguyén bé hon 205 nén m € {6;7;...;204}.
Vay c6 199 sb nguyén.

trén (0;5) bang 5.

Cau 28. Déap an: 49,5.
Ta c6 parabol cé dinh 13 diém (0;60) nén c6 phuong trinh 13 y = cx? + 60.

Vi parabol di qua diém (40;0) nén c = ~30°

Vay phuong trinh ctia parabol la y = —8—30562 + 60.
Vi X (—40;40), Y (40;30) nén ta c6 hé phuong trinh:

10=-2—d0a+b e 2

52 & 16

30=§+40a—|-b b= 35.

A . o x .1 5 3
Vay phuong trinh cia c;u XY lay= 25600x3 16x +35

M (s~ +5) 5 o) o2 <
Goi 25600x 16x+35 va x 80.’1) +60) v6i0 <z 0
Suy ra:
MN = —ix + 60 — x+ix—35

80 25600 16

1 3

3
3
= - —_ —_— 2
25600 80x + 16w+ b

Vi MN > 0nén 0 < = < 27,9962579 va gia tri 16n nhat cia MN bang 25,2337682 khi z =
2,490309932.

v az 3 1 3
N va @ 1a hai diem doi xtt t N( - ) P(—; S )
va @ 1a hai 1em101x ngc;ua, r1_1030y:> —; 80x +60) = %} 5r600°" 169!:-1—35
Khi d6 PQ = - — — 2 =-24 2 hay PQ = 24,30110854.
idé PQ 25600x 80x +16x+ 5 ng véi 90309932 hay PQ ,3011085

Vay téng do dai hai doan cép treo bang 49,5 m.

Cau 29. Dap an: 7. , , ,
OMB® + 3MC? — 4MD? = 2 (MA+ AB) +3(MA+4C)" - 4 (MA+ AD)
— MA? 4+ 2MA (24B + 3AC — 44D + 2AB? + 3AC* — 4AD’

AB = (—2; —5;—4) B (0;=2;0), AD = (—1;—4; -2)

= zﬁ 340 - mﬁ -0
= 2MB? +3MC? —4MD? = MA% +18
Vay:
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2

— (MA-MB) + MA* + 18

— MA?. MB? - cos? BMA + MA?

= M A? (M32 . cosQB/]\ﬂ—l— 1)
Goi H 13 hinh chiéu cia A 1én mit phing (Ozy). Khi d6 ta c6 MA > AH = 5.
Hon nita MB? -cos? BMA+1>1
Do 3@ P > AH? + 18 = 43.

MA1 MB

Déu "=" x3y ra khi
M=H

= M(3;4;0).
Dodba+b+c=T.

Cau 30. Dap an: 3.
Ta co:

9% —
(xy2+x—2y—1)logy=logu

2y — 3
@(:cy2+x—2y—3)logy+2logy—logu=O
2
@(wy2+x—2y—3)logy+log#=0 (%)
20—z +3

N | Ot

=0 x=

T

RV ¢ (T T B
—\/ésm(§—z>—3\/§sm(§-l—z)—\/§ 3¢ 7.
Trudng hop 2: y > 1.

Truong hgp 1: y =1 = log

Néuzy? +2—2y—3>00a2>2%—c+3=log— 2 >0= VI(+) > 0.
2y—m2+3
Néuzy? +2—2y—3<0oa?<2y—c+3=log— 2 — <0= VI(+) <0.
2y —z+3
Do vay: oy 3
+
2 _2_ — z—y ].-
zy +z—2y—3 2@3; B (y>1)
, N X y+ 292 .
Xét ham so f(y) = 21 voi y > 1:
—2y* -6y +2 5
/!
= 1 —.
f'(y) W21 1) <0, Vy> =>0<ac<2
Hayze(O'g).
™
\/681H<———>—3\/§Sln<?+z>
un (2 1) 2o ()
—2\/6s1n(7r—$—1—72r) T € 0,;)
2v/6m Tz Tm 65 5 13 7
() e e o) wre ()
5 o8|+ 12 0ex 12+5 € 02 = ke 12 12
5
k=-1 =
= =z=1

. . 5
Lap bang bien thién ctia ham s6 P trén (O; 5) ta dugc:

—2/6 < P<-3+V3=Pec{-4-3;-2}
Vay c6 3 gia tri nguyén cta P.
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Cau 31. Péap an: 1,32.
bit BM =z (0<z<2).
Theo gia thiét ta co:

2 2
xﬁ=4—x—@x=2\/\/§—1.

2 2
Vay thé tich khéi thu dugc la:

V=23—8-é:c3=8—§-8-(\/3—1)\/\/5—1%1,320m3.
Cau 32. Pap an: -349.
bat X = {4;8}, Y ={1,2;3;5;6;7}.
Vi sau mdi 1an 14y dugc thé thi lai bé lai vao hop va c¢6 5 lan rit nhu viy nén sb phan ti cla
khong gian mau 1a n(2) = 8°.
Goi A 13 bién cb "trong 5 s6 ghi dudc cé ding 2 chit sb chia hét cho 4".
Dé dém sb kha ning thuan 10i cho bién c¢b A, ta thuc hién cic cong doan sau:
+ Chon 2 1an trong 5 1an 14y dudc s6 chia hét cho 4: c6 C: cach.
+ V&i mbi 1an chon & trén déu c6 2 cach chon 1 chit sb chia hét cho 4 tit tap X.
+ V6i 3 1an con lai, mdi 1an déu c6 6 cich chon 1 chit s6 khdng chia hét cho 4 tit tap Y.
=>n(A)=C§.22-63.2 -
n(4) C2.22.6% 135
= Pl4)= n(Q) 8 512
=a=135b=512=5a—2b=5-135—2-512 = —349.
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Minh hoa Ninh Binh

Cau 1. Chon dap an @

Ta cb
r=—2
f(2)=0& |z=2
Tz =4.

Trong d6, nghiém = = 4 13 nghiém boi chan.
Xét dau f'(x), ta c6 ham sb f(z) nghich bién trén (—2;2).

Cau 2. Chon dép 4n (@

Nhin d6 thi ta ¢6 —5 < f(z) <5, Vz € [—4;4].
Suy ra —10 < 2f(z) < 10, Vx € [—4;4].

Vay max2f(z) = 2f(4) = 10.

Cau 3. Chon dép 4n @)

(C): 2* +y* — 4z +2y — 4 =0 c6 tdm I(2;—1), bdn kinh R = ¢22+(—1)2+4:3.
Vid| A: 3z + 4y — 17 = 0 nén phuong trinh d c6 dang 3z + 4y + C =0 (C # —17).
Ta c6 d 13 tiép tuyén clia dudng tron (C) < d(I,d) = R

L B2raDro

VT
s 240| =15
24+C =15
[2 +C=-15
C = 13 (thdéa man)
[C’ = —17 (loai).
Vay c6 1 tiép tuyén ciia dudng tron (C) song song véi dudng thing A: 3z + 4y — 17 = 0.

Cau 4. Chon dép an @)

Goi H 1a trung diém cta AB.
Do tam gidc SAB déu nén SH 1 AB.
Mt khéc, (SAB) L (ABCD) nén SH L (ABCD).
Tam gidc SAB déu v c¢6 canh AB = 2a = SH = aV/3.
Thé tich khéi chép S.ABCD la

4a34/3

1 1
- -.SH. =Z. <402 =
%4 3 S SABCD 3 a\/g a 3
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Cau 5. Chon dap an ()
Goi I 13 trung diém ctia AB = I(1;—1;3).

: 2+ (1+3)°+@—2)
Mit céu duong kinh AB c6 tam T v bén kinh R = 8 = VO+ D2+ {1 +3)1+(4-2)

=3.
2
Phuong trinh mit cau dudng kinh AB 1a: (z — 1) + (y + 1)* + (z — 3)> = 9.

Cau 6. Chon dép 4n @)

Trudng hop 1: Hai hoc sinh 16p A ditng canh nhau.

- Xép hai hoc sinh 16p A cé 2 c4ch.

- Xép 2 hoc sinh 16p A ciing v8i cic hoc sinh con lai c6 8! céch.
Truong hgp nay c6 2 - 8! = 80640 cach.

Trudng hgp 2: C6 1 hoc sinh 16p C ding gitta 2 hoc sinh 16p A.

- Xép 1 hoc sinh 16p C dtmg giita hai hoc sinh 16p A c¢6 2 - 4 céch.
- Xép 3 hoc sinh trén ciing cic hoc sinh con lai cé 7! cach.

Truong hop nay c¢6 4 -2 - 7! = 40320 cach.

Truong hgp 3: C6 2 hoc sinh 16p C ditng gitta 2 hoc sinh 16p A.

- Xép 2 hoc sinh 16p C ditng giita hai hoc sinh 16p A c6 2 - A cach.
- Xép 4 hoc sinh trén ciing cac hoc sinh con lai c6 6! cach.

Trudng hop nay c6 2 - A2 - 6! = 17280 cich.

Truong hop 4: Cé 3 hoc sinh 16p C dtng gitta 2 hoc sinh 16p A.

- Xép 3 hoc sinh 16p C ditng giita hai hoc sinh 16p A c6 2 - A3 cach.
- Xép 4 hoc sinh trén cling cdc hoc sinh con lai c6 5! cach.

Trudng hop nay c6 2 - A3 - 5! = 5760 cach.

Truong hop 5: Cé 4 hoc sinh 16p C dtng gitta 2 hoc sinh 16p A.

- Xép 4 hoc sinh 16p C dting giita hai hoc sinh 16p A c¢6 2 - 4! c4ch.
- Xép 4 hoc sinh trén cliing cdc hoc sinh con lai c6 4! cach.

Trudng hgp nay c6 2 - 4! - 4! = 1152 céch.

Vay c6 80640 + 40320 + 17280 + 5760 + 1152 = 145 152 céch.

Cau 7. Chon dép 4n (@

Ta cb

f(z) = log, (x—%—i—\/:c?—x—i-lZ?)

~ log, ((Qx -1+ /@r-1)2+ 16) .

2
Xét tong
F(z) + f(1 — z) = log, <(2x - 1)+ \/§2x -1)2+ 16) © log, (—(235 —1)+ \é(gx “12 4 16)
= log, 4
=2.
Vay
1 2024 1012 1013
7= {1 () + 1 (s | -+ 17 (aas) + 7 (s
=2-1012
= 2024.

Cau 8. Chon dép 4n (@
Theo bai ra, ta c6 hé
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1—-(1-2)(1-9)-02=0992 (z+y=15 [(z=06
{0,8 -zy = 0,432 < {xy = 0,54 < {y =0,9.
Xéc suat dé c6 dting mot ngudi ném tring ro 1a
z-02-1-y)+(1-2)-08-(1—-y)+(1—2)-0,2-y=0,116.

Cau 9. Chon dép 4n (@)

Liy S 1a diém bat ky trén d'. Goi K, H lan lugt 1a hinh chiéu ctia S 1én (P) va A.
Suy ra (d; (P)) = (d'; (P)) = SMK.

— H
1o 0SS = 50 = s .
Vi SMK € [0; 5] nén SMK 16n nhét khi sin SM K 16n nhét.

- = 2 H ? 2

Ma sin SM K 16n nhéit bang S—M khi diem K trung véi diem H.
Suy ra SH L (P) nén (SHM) L (P).
Mit khéc, 77 = [UA, 4] = (8;0; —4) 13 modt véc-to phap tuyén cta (SHM).
Nén 771 = [@a, 7] = (—8;20; —16) 13 mot véc-to phap tuyén cia (P).
Suy ra chon ﬁ(p) = (2;—5;4).

Phuong trinh mét phang (P) 1a 2z — 5y + 42 + 1 = 0.
Suyram=-5n=4;p=1= mnp=—20.

Cau 10. Chon dép 4n @Y

Do —1 < cos [g(% —1)] < 1nén -3 < 3cos [g(zt ~1)] <3hay -3<d<3.

Do dé, 0 < |d < 3.

Mot ngudi choi dat cAm gidec manh nhét khi & vi trf xa nhét so véi vi trf cn bang, titc 13 h = 3.
Suy ra

h=3<«<|d =3

& cos [g(% - 1)} — +1
& sin E(Zt ~1)] =0

& §(2t— 1) =knm

1+ 3k
et="2
véikeZ,k>D0.
1+ 3k 1 119
Trong khoadng thai gian 1 phit, ta c¢6 0 < +2 <60 & —3 <k< =

VikeZ,k>0nénke{0;1;2;...;39}.
Vay trong khodng thdi gian 1 phiit, ngudi choi du dat dugc cdm gidc manh 40 lan.
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Cau 11. Chon dap 4n (@

Ta cé
W(z)=2zf (z°—1) =0
- 2z =0
' (z*—2x) =0
[2=0
& |22 -1=-1
22 —1=2
[2=0
z =0 (kép)
-~
r= V3
V3
Béng bién thién ham y = h(z)
|7 V3 0 V3 V7
h/

NN

Dua vao bang bién thién, ta thdy ham s6 h (z) c6 1 diém cuc dai tai z = 0.

Cau 12. Chon dap 4n (@
Gi stt parabol y = f(x) cho béi f(z) = az® + bx + ¢ (a # 0).
Do parabol y = f(x) di qua diém D(0;2) nén c = 2, suy ra f(z) = az®> + bx + 2 (a # 0).
Vi parabol y = f(z) di qua cic diém C(—4;0), E(4;0) nén ta c6
16a —4b+2=0
16a+4b+2=0.

1
Hé phuong trinh trén c6 nghiém la a = —3 b=0.

1
Vay f(z) = —gxz +2.
Gi stt parabol y = g(z) cho béi g(z) = a12*> + biz + ¢1 (a1 # 0).
Do parabol y = g(7) di qua diém G(0; —3) nén ¢; = —3, suy ra g(r) = a;7> + byz — 3 (a; # 0).
Vi parabol y = g(x) di qua céc diém C(—4;0), E(4;0) nén ta c6
16&1—41)1—3:0
16a;, +4b; — 3 =0.

Hé phuong trinh trén c6 nghiém la a; = 16 by = 0.
3
Vay g(z) = 1—6:02 - 3.
Dién tich cta logo 18 S = S; + S5, trong d6 S; 1 dién tich hinh phing giéi han bdi cdc parabol
1 2
f(z) = —gxz +2, 9(z) = ExQ — 3 va hai duong thang z = —5, z = —4; S, 14 dién tich hinh

s 1 3 s
phang gi6i han bdi cdc parabol f(z) = —§x2 +2, g(z) = 1—6352 — 3 va hai duong thang r = —4,
z =4

Do dé, ta c6
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S = /|f x>|dx+/|f 9(2)] do

=/H) 1m+/u 9(z)) do

- (et =3) - ()] o (et +2) - (5t 3)
:/5(5x_5)dx+/(__x+5)d

—4 4

5 3

o 4
= 5% Py - 5a:| - 4—81133 ) + 5z|°,
305 640
=8 T T
_ 1345 dm?.
B 1345
G01 ¢ 1 luong 4nh sdng di qua mdi dm? cta logo.
1345

Suy ra lugng anh sang di qua logo 1a Et

M3t khac, dién tich ciia cita s6 1& (8 + 1) - (2 4+ 3) = 45 dm® va lugng 4nh séng di qua mdi dm?

clia phan cita sé nam ngoai logo 13 2¢.

Suy ra luong 4nh sang di qua ctta s6 trude khi lam logo 14 45 - 2¢ = 90t va lugng 4nh sang di qua
NP . . 1345 815

phan cita s6 nam ngoai logo la <45 - —> 2t = —-t.

48 24
134 1 2
Do dé, tong lugng anh sang di qua ctlra sb sau khi 1am logo 1a —2 85t + %t = —22515

Ti s6 phan tram cla luong 4nh sing di qua cita s6 sau khi 1am logo so véi luong énh séng di qua

clta s6 trude khi 1lam logo 13

2975 > 297500
(Et 90t | - 100% = 1320 ——% =~ 68,9%.

Vay luong anh séang khi di qua toan bd cita s6 sau khi 1am logo sé gidm di xap xi 1a
100% — 68,9% = 31,1%.

Caul3. Chondipén: @ @ © O

a) T4p x4c dinh ciia ham s6 14 R \ {1} ma 1 € (0;2) nén ham s6 khong dong bién, khong nghich
bién trén (0;2).

oo x? +2x — 2 1 . NP
b) Ta c6 lim S (z+ 3)} = lim_ L: —|= 0 nén y = z + 3 1a tiém cln xién.
3 . )
c)batt=2z=te [5 4} bai todn trd thanh tim gia tri nhé nhat cia ham so
242t — 2 { } 2 — 2t
t)=-—""Z:Vte S
fioy =22 £ = =5

Béang xét dau:
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3
t 3 2 4
f@t) + 0 -
6
£ / \
13 22
2 3

Dua vao bang xét dau ta cé gia tri nhd nhit ciia ham s6 13 5
2 - 2 - 2 2 2 2 2 - 2 - 2
d) Tacdy = a ad + m, dé ham s0 cé hai diém cyc tri thi T d rmo_ 0 c6 hai
z —1)2 (x —1)2
nghiém phan biét khac 1
2 —22—-24+m=0
= V12
1°=2-1-24+m#0
A'=3-m>0
m # 3
S m<3.
Vay c6 2 sb nguyén duong théa méan yéu cau bai todn.

Chu 14. Chon dap én: @ (b (c) (d )

D4 thi ham s6 y = f'(x) di qua céc diém A(—3;—2), B(2;3), D(5;0).
r+3 y+2

Pudng thing AB c6 phuong trinh 13 (AB): =g ey=z+l
2 —2 _
Pudng thing BC ¢6 phuong trinh 13 (BC): = . . 33©y=—m+5.
Do d6
.’E2 .
, z+1khi —3<z<2 5 e+ Cikhi —3<2<2
F@ =9 ismmizee<e 7/ ®=) " 2
— S +52+C khi2 <z <6.
Theodébémi1 1
f(—l):§:—§+01<:>01:1

F2)=5=8+Che Cy=—

Suy ra ham so
2

%—}—m-l—lkhi —3< <2
f(:l:)= 22
—5+5m—3khi2<x<6.

a) f'(6) =1—6+5= 1.
b) f(5)=—9; £(6) =9 £(2) =
= £(5) = —>f()—9>f(2)=5-

c)f(4)———+5 4-3=9+#3

d) Tinh tich phan
6 72

/ x)dx_/<2

2
+x+1>dx+/<——+5w—3>dx_1§—5
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Cau 15. Chon dép én: @ (D) (c) (d ]
15-125+18-17,5+10-225+10-27,5+5-325+2-375 o

Vitheo bairatacéTs =
2) Vi cobattata cora 15+18+10+10+5+2
b) Vi d6i v6i cong ty A, nhén vién c6 mitc luong t6i da gan 40 triéu dong
) Vi cong ty B, mitc luong tit 26,11 triéu tré 1én thudc hai nhém [30; 35) va [35; 40)

c

S6 nhén vién 18 5 4+ 3 = 8. Suy ra % nhén vién c6 mitc luong tir 26,11 triéu tré 1én 1a — - 100 =
13,33%.

d) Vi 75 = 125-16+17,5-154+245-12+275-94+34,5-5+ 37,53 — 90,92,

D6 léch chuan 1a s4 = 7,01 va sg = 7,5. %

Ta, thiy cong ty A c6 mitc luong ddng déu hon cong ty B

Caul6. Chondipsn: @ @ @ O

) AC L BD = AC L B'D'
* BD || BD '
MC' c (ABC'D)
d(MC',BP) =d((ABCD),(A'B'C'D")) = AA'.
Dit AA' = h.
—
+)BM = —%E+AA’.

+) PN =PD+ DO+ CN = AB+ [ AD + L A4

BM L PN = BM -PN =0

e (~3AB+A4). (AB+ 4D+ JAX) = o

*) 1 1
—ZAB? + ZAA® =
© =5 + 5 0
& h=a.
Vay d(MC', BP) = a.
¢) Ta c6 BM = BN = BP_“‘TF MN = NP = MP_g.
= B.M NP l3 hinh chép déu.
A D’
M~
[— c
lll \}I:\\\\\\\\
| : \\\ ANYE
/ NN
N\
',' /j _____ ::_::,_li ______ D
B c
Goi G 1a trong tdm tam gidc MNP = BG L (MNP).
1 1
BG = (BM+W+§§) —(——ESHAA’ AD + AA’ ﬁ+§ﬁ) =—§1@)+
-E —AA’
= BG = ﬁ
2
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— —\ — 2
+)BC-AA = (-%ﬂﬂ %Eﬁ %AA’) A =2

_BG-AA 2 1
_BG-AA'_%ﬁ.a V3
d) Goi @ 1a trung diém ctia BB’ = QN || AD, AQ L. BM.

= cosa = cos(BG, AA") = cos <ﬁ, ﬂ)

A D’
M/
ARt N
III \\}:4 \\:\\\1\3 \\\\\\ D
Hl ’/‘,// \3::::::—\\—\ ————————
Q I‘“ 7 : N — N
B C
Goi H= BMNAQ= BH= "2 MH= 3v5a
NG 10
MH 1 AQ
+ = MH 1 (AQND).
1 1 3v5a avh a’
-~ .MH. _ - 2VY8 BVY a2
+) Var.aonp 3 SaQND T 5 0=,
1 1 ad

+) Vamune = Viranpe = §VM.AND = ZVM.AQND = —.

Cau 17. Déap an: 4,6.
bat t = BC km, 0 <z < 8.

Ta c6 AC =+/9+ (8 —z)? =73 — 16z + z? km.

Tt d6 suy ra téng thoi gian ngudi dé di bo va chéo thuyen 1a

V - ]. 2 X 2 2
t(r) = 73 66:17 e + % h, ta can tim z de ¢(z) dat gid tri nhd nhat.
-1 2 1
Ta c6 t'(z) = 0+ 2 + =.
12/73 — 16z +x2 8
—16 + 2z 1 0<x <8
t'(z) =0« - =04 2(16—2z) =3V73 - 16 2o &
(@) 12V —16s 2 8 (16-22) T {m? — 1122 + 367 =0
56 — 9v/7
T=
V73 3 ,(56—9VT\ 8++7
t(0) = & t(8) = 2 t - =—5
Vay tong thoi gian nhé nhét dat duge khi BC =z = w ~ 4,6.

Cau 18. Déap an: 4.

Dit s6 luong vi khuan ban dau 1a Ny = 10°.

S6 Iugng vi khuan sau khi ding thubc 1an 11& Ny = Ny —4-10° = 10° — 4- 108 = 6 - 108.
S6 lugng vi khuan sau khi ting trudng 25% 1a N, = Ny +0,25- N; = 1,25- N; = 7,5 - 108,
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S6 lugng vi khuan sau khi dung thudc 1an 2 14 Ny = N] —4-10® = 3,5 - 108,

S6 lugng vi khuan sau khi ting trudng 25% 1a Ny = Ny 4+ 0,25 - Ny = 1,25 - Np = 4,375 - 108,
S6 lugng vi khuan sau khi ding thudc 1an 3 13 N3 = Nj — 4 - 10® = 0,375 - 108,

S6 lugng vi khuan sau khi ting trudng 25% 1a Nj = 1,25 - N3 = 0,46875 - 10°.

S6 lugng vi khuan sau khi ding thubc 1an 4 13 N, = Nj — 4 - 10® = —3,53125 - 10® < 10*.
Vay trong thi nghiém trén can dung 4 lidu thudc thi vi khuan khong c6 kha ning lay bénh.

Cau 19. DPap an: 0,21.
’ FS FS oA v X I~ A X . N 5
Xac suat xuat hién mat so chan trong mot lan gieo la 3
Goi bién cb A 13 ” mit c6 s6 chAm chén xuit hién 2 1an trong 5 lan gieo”.

P RTIPEPEEN _252(3)3_3375~
Xéc suat cuablencoAlaP(A)—C5-<§) 5 —MNO,ZL
Cau 20. Péap an: 3,74.

Goi B(z;0;0) va BA = (1 —z;2; -1).

Tacd A Lde (AB)- (@) =0e 1(1—2)—2-2—1(-1) =0.
Sl-z-3=0&z=-2

= BA= /32422 4 (-1)? = Vid ~ 3,74.

Cau 21. Déap an: 810.
Cabin di chuyén doc theo dudng thing c6 véc-to chi phuong @ = (2; —2;1) va xuét phat it diém
A(1053;0).
z=104 2t
Phuong trinh tham s6 clia dudng di la { y =3 — 2t véi t 13 tham sb.
z =1,
Khi cabin dén diém B, ta c6 25 = 550.
Thay vao phuong trinh tham sb ciia z, ta c6 10 + 2t = 550 < ¢ = 270.
Tit @6 suy ra toa d6 diém B 1a B(550; —537;270).
Vay d6 dai AB = /(550 — 10)2 + (=537 — 3)2 + 2702 = 810 m.

Cau 22. Péap an: 0,82.

Goi A 13 bién ¢b ” Thi nghiém thit nhat thanh céng”, P(A) = 0,7, P(A) = 0,3.

B 13 bién ¢6 7 Thi nghiém thi hai thanh céng”.

Ta c6 P(B| A) =08, P(B| A) = 0,4.

Xéc sudt dé thi nghiém thit 2 thanh céng 13

P(B)=P(A)-P(B| A)+P(A)-P(B|A)=0,7-08+0,3-0,4 =0,68.

X4c sut dé ci 2 thi nghiém thanh cong 13 P(AB) = P(A) - P(B | A) = 0,7- 0,8 = 0,56.
Vay xéc sudt dé thi nghiém tht nhat thanh céng néu thi nghiém thit 2 thanh cong 13

_ P(AB) 0,56 _
P(A|B) = 55y = .68 ~ V82
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S& Bac Ninh

Cau 1. Chon dép 4n @)

C6 hai muci tAm thé duge danh sb tit 1 d&&n 20. Chon ngiu nhién 6 tAm thé. Xac sudt dé trong 6
tAm thé dudc chon c6 hai tAm thé ma tdng hai s6 ghi trén hai tAm thé bing 21.

Ta c6 céc cip sb cb téng bang 21 1a

{(1;20), (2;19), (3; 18), (4; 17), (5; 16), (6; 15), (7; 14), (8; 13), (9; 12), (10; 11)}.

DPit A = "Trong 6 tAm thé dugc chon c6 hai tAm thé ma téng hai sb ghi trén hai tAm thé bang
21"

Suy ra A = "Trong 6 tAm thé dugc chon khong c6 hai tAm thé ma téng hai sb ghi trén hai tAm
thé bang 21".

Ta c6 s6 phan tit clia khong gian miu 13 n(2) = CS,.

S6 phan tit clia bién cb A 1a n(A) = C%, - 2° (chon ra 6 cip trong 10 cip trén va mdi cip lay ra 1
s6).

Viy P(A)=1-P(A)=1-

Cl-2° _ 211
oS, 323

Cau 2. Chon dép 4n @)

Ta c6 céc cip sd cb téng bang 21 1a

{(1;20), (2;19), (3; 18), (4; 17), (5; 16), (6; 15), (7; 14), (8; 13), (9; 12), (10; 11)}.

Dit A 13 bién cb: "Trong 6 tAm thé dudc chon cé hai tAm thé ma tong hai s6 ghi trén hai tAm thé
bang 21".

Suy ra A 1a bién cb: "Trong 6 tAm thé dudc chon khong cé hai tdm thé ma tdng hai sb ghi trén
hai tAm thé bang 21".

Ta c6 sb phan tit clia khong gian mau 1 n(Q) = CS,.

S6 phan tit clia bién cb A 13 n(A) = C%, - 2° (chon ra 6 cip trong 10 cip trén va mdi cip lay ra 1
s6).

) _ 8,26 211

Vay P(4) = 1- P(A) = 1- =6 = 20

Cau 3. Chon dép 4n (@
Vi d6 thi ham s6 y = az® + bx di qua diém A(1;1) néntacéa+b=1 (1).
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1
Ta c6 dién tich mot cdnh mau sdm 14 S = / (2? —ax® —br)dr = - — - — = .

Theobairatacc’)4S=4<%—%—g)=—<:)a—|—2b=0 (2).

a+b=1 {az

Két hop (1) va (2) ta c6 hé &
it (1) () o {27071

Cau 4. Chon dap 4n (®)

Ta c6 trong luc P =m - g = 10m N.

P 16n luc ciing cia day F = ‘sﬁ +SB+5C + S_ﬁ] _ ‘4@‘ — 450 (O 1a tam ddy hinh chép).
Do ASC = 90° nén AC = 10; SO = 5.

Chiéc can & vi tri cAn bang nén F = P & 20 = 10m & m = 2 kg.

Cau 5. Chon dép 4n @)
Tap xdc dinh: 2 =R\ {2;3}.

Ta cb
1im2m—1—\/x2+x+3_im 3x2 — bx — 2
o2 2 -5z +6 »2 2z —1++vVa24+2+3)(z—3)(z—2)

3z +1)(z — 2)

= lim
222 —1+vVal+2+3)(z—3)(z—2)
— lim 3z +1
= (25— 14 Va2 t o+ 3)(z —3)
7

6
suy ra z = 2 khong phai 1a dudng tiém cén ding.

2r — 1 —+/z24+2+3

Lai ¢6 lim = 400 nén x = 3 la dudng ti€m cén ding.
z—3+ x2—5x+6
A . 2x—1—224+2+3 e .. 2r—=1—+Vx2+1+3 .
Tiém can ngang: lim =0va lim =0nény=0
z—+00 22— 5z +6 =00 2> —5z+6

la duong tiém cén ngang.

Vay téng sb dudng tiém cin ding va tiém cin ngang 13 2.

Cau 6. Chon dép 4n (@ . . .

Piém M thudc doan BC sao cho MC = 2MB = MC = —2MB « MC +2MB = 0 =
M(-1;4;2).

Viy AM = v/29.
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Cau 7. Chon dép 4n (@

Ta c6 ¢'(z) = 2° + 2mx + n.

Do z = 0 13 diém cuc dai ctia ham s6 y = g(z) nén ¢'(0) = 0 < n = 0.

Tit dd thi ham s6 ta c6 y = f(z)g(z) = 2*(z + 1)*(z — 2)°.

p=20

c=0"

Vi z = 0 13 diém cuec tiéu clia ham s6 y = f(z)g(x), ta c6 f/'(0)g(0)+ £(0)g'(0) = 0 < £/(0)g(0) =

b=0
lehwp=0& .
p=0

Ta c6 f(0)g(0) =0 cp=0<

1
Trudng hop 1: Véi p = 0, ta c6 g(z) = 2 (ga: + m).
Khi d6

f(z)g(z) = 2? (%x + m) (32 + ax® + bx + ¢

g2 3,920 9)
—z(x+3m)(x +3x +3x—|—3
=2%(z + 1)*(z — 2)°.

5 L. La, 1o 2, 2 z=0
Neudm=1&m=_thig(z)=-2"+ 2% ¢'(z) =2+ -z=0&

3 37 T3 3 xz_g
Khi d6
z = 0 14 diém cyc tiéu ctia ham s6 g(x).
, 2 1, 2, , 4 z=0
Neudm=-2&m=—-thig(z)=-2°—-z% ¢(z)=2*—-z=0& 4.
3 3" 73 3 o=
3

Khi d6 2 = 0 1 diém cuc dai ctia ham s g(z) va f(z) = 3(z — 2)(z + 1) = 32® — 92 — 6.

=1
Tacé f'(z) =92>-9=0< 5 )
Tr=

f(0) = —6; f(1) = —12; f(3) = 48.
Vay I[Jg]l,glr]lf (z) = —12.

Trudng hop 2: b= c =0, ta c6 f(r) = 3z° + az® = 32° (m—l— 2).

f(z)g(z) = 322 (:c + %) (%:103 + ma? +p) 3

Khi d6 _ g2 (w n g) (z% + 3ma? + 3p)
= 2(z +1)%(z — 2)2

< 1 1 =
Néu§=1©a=3thig(m)=g(x+1)(z—2)2=§x3—x2—|—4;g’(w)=x2—2x=0(:) m_
Khi dé
r =013 diém cyc dai cia ham sb g(z).
z=0
Ta cb f(z) = 32° + 32%; f'(z) =92+ 62 =0 & |: 2.
r=—=
3
£(0) = 0; £(3) = 108.
Vay r[gg]lf(w) =0.
2

< 1 1
Néu = = —2 < q = —6 thi g(z) = g(z—2)(z+1)2 = §x3—x——' dx)=r*-1=0¢&

3 3’ x=—-1
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= g(r) khong nhan z = 0 1am diém cuc dai.

Cau 8. Chon dép an @)

~
7z

|
L
Q

~

2 2
Gan hé truc Ozy nhu hinh vé. Goi (E): a:_2 + y_2 =1.

Do elip c6 d6 dai truc 16n bang 10 dm, d6 dai truc bé bing 6 dm nén a = 5, b = 3, ta c6 phuong
2 2
trinh elip 14 (F): % + g_Q =1lhayy= :1:2\/25 — z2.

. 2 9 R . 3
The tich ctia khoi tron xoay sinh ra khi quay hinh phang gidi han béi do thi ham s6 y = g\/ 25 — x2?,

4
s 141
truc hoanh va hai dudng thang x = —4, x =4 quanh truc Oz 1aV =« 29—5(25 —z?)dz = 2§7T

dm?.
Cau 9. Chon dap 4n (®)

B/

Xét tam gide A’AB c6 A'B =\ AB? + AA? — 2. AB - AA - cos AAB = av/3.
Tuong tu A'C = av/3.
Do d6 tam gidc A’BC can tai A’.

. Al 1 BC
Goi I 13 trung diém cta BC, ké A’'H L AI (H € Al), ta c¢6 < ,, = BC 1 (A'Al) =
AT 1 BC
Bg,L A/H.C
H1B ,
{A,HLAI - A'H 1 (ABO).
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Ta ¢6 Al = M —VAB?_BI2 = “\/ﬁ.

2
/ / 2

Xét tam gidc A'AI c6 p= = +§I+A » Swar = /p(p - —AD(p— AT) =" ;/Q

_1 ’ ’ _2-SA/AI_2(Z\/6
SA/AI—2-AH-AI:>AH— AL = 3
Xét tam gidc A’AH vudng tai H 6 AH = VAA? — AH? = 2“;/5 — IH = AH — Al = “T‘/g
Tz;lcé A]\ﬁj/ BB = AM 1 AA'.

ML
AM 1 (AAH) = AM | AH = AM || BC.

{AMJ_A’H:> (AAH) = = AM || BC

Dung hé truc toa d6 Izyz nhu hinh vé, chon a = 1, d8t AM = z ta c6 1(0;0;0), A | 0; ?;0),
1 V3 26 1 2v3 2v6 V3
B(——' ; ) A e B—-—=—-——— |, M|z;——;0].
27070 ) (0 6 3 )’ ( 2’ 3 ) 3 ) x? 2 70
1)2 27 _ 33
7 / — - - > -
Ta c6 BM \/(z+2 —|-4/ >
2z S 1
Dau bang xay ra khi z = —3 = tit gidc AIBM 1a hinh chit nhéat.

3av/3
5

Vay gié tri nhé nhit ctia B'M bing

Cau 10. Chon dap 4n @)

Sau 5 gLé}; Cabin chuyén dong dudgc quing dudng 14 AM =4-5 =20 m.
Ta c6 AM = (a+2;b—1;¢—5) =t = (0; —2¢;6t) v6i t > 0.

= \/(—2t)2 + (6t)? = 20 = V40t? = 20 = t = V/10.

a= -2
—
Vay AM = (a+2;b—1;¢—5) = (0; —2v/10;6v10) = { b=1—2v10 = a +2b+ ¢ = 5+ 2V/10.
c=546v10

Cau 11. Chon dap 4n @)

2 ~ 2 S 1
So do clia moi cung tron do n + 6 diém chia deu trén duong tron la G 360°.
Khi n = 94, mbi géc & dinh ngdi sao chdn bdi n cung tron, sé do a,, = 2 mre = 169,2°.
n
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Cau 12. Chon dap 4n (@

Do @6 thi ham s6 bac ba f(z) = az® + bx? + cx + d cit truc Oz tai cdc diém c6 hoanh d6 lan lugt

bing —1; 1; 3 nén f(z) = a (2> — 1) (x — 3) véi a > 0.

fe+2)  |@+2°=1]@+2-3) (2+4z+3)(@—1)

flz—2) [(x—2) ~1(@z-2-3) (@ —42+3)(z-5)

flxz+2) <0o (z? +4:c+3)(a:—1)

flx—2) (2 —4z+3)(z —5)
Bang xét ddu | — 3 < T < X -1

<~

3<xr<H
Lre {-3;-2;—1;4}.

<0

Cau 13. Chon dép 4n @)
lim [2f(z) —4g(z)] =2 lim f(z) — 4 lim g(z) =4+ 12 =16

Cau 14. Chon dap 4n @)

C3 mau n = 20. SuyraZ—5va?ZTn—15
Tim tt phan vi thit nhit: Nhém chita tit phan vi thit nhat 13 nhém [3,0; 3,3).

Suy ra, tUphanv1thUnhatlaQ1—3+¥ 0,3 =3,1.

Tim t& phan vi thit ba: Nhém chita t phan vi thit ba 1a nhém [3,6;3,9).

15— (3+6+5
Suy ra, t phan vi thit ba 1 Qs = 3.6 + 22— 0F5) g4 _ g6

Vay khoang t phan vi la AQ = Q3 — Q; = 0,575.

Cau 15. Chon dap 4n @)
Tacd4"+47 =626 (2°+27°) =64 2°+ 277 =8,
Vay P =log, (2° 4+ 27") =log, 8 = 3.

Cau 16. Chon dap 4n (@
Ta c6
S =MA?>+ MB? — MC*

- (1\71)+I_/>1)2+(A7}+I_B))2—(1\71)+I?)2
— MP +2M1- (TA+TB - 1C) + 14* + 1B - IC?
Chon diém I théa méan I—z>4+f§—[—8=6> = 1(10; —1;4).

Dé S nhd nhat thi IM nhé nhit = M(10; —1;0).
Khi dé 3a + b = 29.

Cau 17. Chon dap 4n (@
Duong thing d di qua M (1;—2;0) va ¢6 véc-to chi phuong ¥ = (2; —1;3).
M3t phéng (P) c6 véc-to phap tuyén o= (m® 4 1;2m — 1; —1).

. . v LT
Puong thang d song song v6i mat phang (P) = { .
M ¢ (P)
Khi d6 ta c6
2(m* +1)—2m+1-3=0 - 2m? — 2m =0
m?’+1-22m—1)—m?>+m—3+#0 —3m#0
&S m=1.
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Cau 18. Chon dap 4n @9
2’1)0

Tacév(O):a:v0:>v(t)=—gt+v0=0:>t:?.

Ta ¢6 quing dudng 6 t6 di duge tit ldc b&t dau chuyén dong dén khi dimg hin 13 80 m, do dé

2vg

5
6vo+/<—gt+vo> dt = 80
0

5

5
=6vy + <——t2 + v0t> =80
4 0
v 202
=6vp — = + —2 =80
WTE T
=g + 30vy — 400 = 0
=1 = 10.

Cau 19. Chon dap 4n @)
1 211 1 1
Ta c6 sin® = cos? = = (— sinz) = 5(1 —cosx) = g~ g Cos%

477 47 \27 2
Khi d6

jus

i T T t71 1
e A T i 1
O/sm 4cos 4dx 0/(8 8cosa:> dz

= 8.'L' 3 1T

T 1

jus
2

0

16 8§
Suyraa=1,b=8,c=16nén P=a+ b+ c=25.

Cau 20. Chon dép 4n @Y
Ta c6 9% = 81; 102 = 100; 112 = 121; 122 = 144; 13% = 169; 142 = 196; 15% = 225; 16> = 256;
172 = 289; 182 = 324; 19% = 361; 20% = 400; 21% = 441; 222 = 484; 23? = 529; 24 = 576.
Ta thiy binh phuong ctia t4p hop céc s6 sau déu c6 hai s6 cubi chia hét cho 4: {10; 12; 14; 16; 18; 20; 22; 24}
VA binh phuong ciia céc s6 con lai {9;11;13;15;17;19; 21; 23} déu chia cho 4 du 1.
Goi A 13 bién ¢ ” tong binh phuong ciia 3 s& dudc chia hét cho 4”.
Ta c6 n(Q) = C3; = 560.
Bién cb A x4y ra khi ta chon dugc ba sb trong cic sb trong tap {10; 12; 14; 16; 18; 20; 22; 24}.
Vay n(A) = C3 = 5?. )
) ) n(A 56 1
Xéc suat P(A) = n(@) ~ 560~ 10°
Cau 21. Chon dap 4n @)
Ta chon hé truc toa d6 Oxyz nhu hinh vé

S
) py XY ¥ —>
B ©Ses = o oo g
® Co= S
—o =3 %56% <. < D
o 4
= éla%%% S =
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Ta cb:

AH =+/AB? — BH? = /5002 — 52 ~ 500 cm.

AK =+ AD? — DK? = /12002 — 82 ~ 1200 cm.

Duya vao hinh vé ta c6: A(0;0;0); B(500;0; —5); D(0;1200; —8).
AD = (0;1200; —8); BC = (zc — 500; yo; 2o + 5).

Zo — 500 = 0 o = 500
Dod6 AD = BC & {yo = 1200 & {yo=1200 = C(500;1200; —13).
zc+5=-8 zc=—13

Vay vi tri C thap hon vi trf A 1a 13 cm.

Cau 22. Chon dap 4n @)
Vi ba s a + log, 3; a + log, 3; a + logg 3 1ap thanh mot cAp s6 nhan nén ta cé:
(a + log, 3)* = (a + log, 3)(a + logg 3)
1
& alogy, 3+ Zlog§3 = Cgllog23 + alogy 3 +logy 3 - logg 3.
1
Sa= —1 log, 3

1

——log, 3 + log, 3

log, 3 €2 €4 1
Suyracéngb@iq:a+ 0840 _ _4 =-.

1
@+ log; 3 —Zlog23 + log, 3

Cau 23. Chon dap 4n @)

, pl _1
Tacof(x)—2 SNCES Y
fl(z)=0<2z=0. ,
Ma f(0) = ~1; £(3) = .

_ L 1 B T
SuyraI[I()l;%I]If(x)——l—m,%%ﬁ(f(x)— 2—M:>S—2m+3M— 5

Cau 24. Chon dép 4n @Y
Khoang bién thién ctia mau s6 lidu 1a: 11 — 6 = 5.

Cau 25. Chon dap 4n @)

z=1
Tacé f'(z) = (1—2)*(z+1)*B-2)=0& |z=—1.
z=3
z —00 -1 1 3 +00
f'(z) -0 + 0 + 0 -

Dua vao bang xét diu ctia f'(z) ta c6 ham sb dong bién trén (1;3).

Cau 26. Chon dap 4n @)

Tacoy=f(3z) =y =3f(3z) =0« 3
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x —00 L 2 00
3 3
1'(3z) + 0 - 0 +
4 400
ey | N
—00 -3
A R R 3 \ X X \ \ 2
Vay diém cuc tieéu ciia ham s6 can tim la z = 3"
Cau 27. Chon dap 4n @)
3 2 _
Ta c6 lim 20+ az 4z+b:5Vé. lim(z — 1) = 0.
z—1 (:1; — 1)2 z—1
= 11_}11%(2x3+ax2—4x+b) =0&a+b=2.
Khi d4 ta co:
23+ (2-b)z? —4dz+b | 22 +4z+b(z+1)
lim = lim =95

z—1 (.’IJ— 1)2 z—1 r—1
= lim [22° + 4z + b(z +1)] =0
rx—1

=>b=-3=>a=5
Viy 2a+b=2-5—-3="1.
Cau 28. Chon dap 4n @)
Ta cé
’ 1
/f(3x—2) dz = SF(3z—2)
1

1
=§(F( ) — F(1))

Do 2F(4) — G(4) =3 va 2F(1) — _(

2

1

1
5 (G4 - G()).
1) = 4

1 nén 2[F(4) — F(1)] - [G(4) — G(1)] = 2.
Suy ra
6/f3x— dm—3/f3x— =2

=>/f(3x—2)dx

Cau 29. Chon dép én (@
% c6 véc-to phép tuyén 7 = (1;1;1).
A -3;-3;—4). .
dl qua hai diém A(2;1;1), B(—1; —2; —3) va vudng géc vi mit phang (Q): z+y+z =0
nén (P) nhan [A ,ﬁ} = (—1;1;0) lam véc-to phap tuyén.
=(Q): —z+y+1=0.

Cau 30. Chon dap 4n @)

GA+CB+GO+CD =0 ©GA+3GA =0 = GA=3GA = gj,=3.

Cau3l.Chondépan: @ @ ©O O
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. . d
a) Parabol cat truc hoanh tai hai diém c6 hoanh 36 la 3 Va, —3 nén parabol c6 phuong trinh

oo () (o)

M3 parabol cit truc tung tai diém c6 tung d6 bang h = h =a - (——) =>a=——7.

4h
Vay phuong trinh ctia parabol la y = —ﬁxz + h.
b) Cita 16n ctia dudng ham md hinh tng véi z = 0 = parabol c6 chitu cao h = 3 = d = 6 =

1 N
phuong trinh cta parabol la y = —ng + 3 = Dién tich cita 16n ctia dudng ham mo hinh la
3

/ (—%ﬁ +3> dz = 12 cm?.
3

N N 2
c¢) Clta nho ctia dudng ham mé hinh ng véi z = 5 = parabol c6 chiéu cao h =3 — £ 5=1cm.

d) Theo gia thiét mit cit hinh parabol c6 d = 2h nén phuong trinh ctia parabol niy la y =

4h 4h 1
in us . o G, 1a / 1, 1 z? " 4.5
= Dién tich clia mat cat 1a / ——z"+h)de=(—--——+hx = —h”.
h h 3 n 3

. ) 2 )
Ma mét cat hinh parabol cho béi cong thitc y = 3 — gx cm, v6i x cm 1a khodng cach tinh tit 16i
va0 16n hon clia dudng hdm mé hinh dén mit phing chita mat cit.

Do 36 parabol ndy c6 chiéu cao h = 3 — =T
40, 2\ p
= Dién tich ciia mit cat 1a S(z) = 3 (3 - 5x) = Thé tich ciia dudng hAm 13 V = / S(z)dz =
0
5

4 2 \? 1460
0/§<3—5m) dr = s cm®.

2 .x ’ 1460 292 N
Suy ra so tién can bd ra dé mua nguyén liéu 1a T 5,4 = 5 ~ 97,33 triéu dong.

Cau 32. Chon dap 4n: @ (b ) () @

a) M3i ngudi déu c6 3 cach chon xe dé 1én, do d6 n(Q) = 3'°.

b) S6 cach chon d& mi ngusi 1én it nhat mot trong hai xe s6 1 hosic xe s6 2 13 2'°, trong d6 c6 1

céch c3 10 ngudi 1én xe s6 1 va, 1 céch ca 10 ngudi 1én xe s6 2, do d6 s6 cach 1én xe sao cho chi cé

xe sb 3 khong cé tinh nguyén vién nao 13 20 — 2.

c) Trudng hagp 1: Xe s6 2 khong c6 tinh nguyén vién, xe s6 3 c6 10 tinh nguyén vién, khi dé cé 1

cach.

Trudng hop 2: Xe s6 2 ¢6 10 tinh nguyén vién, xe s6 3 khong cé tinh nguyén vién, khi d6 cé 1

cach.

Trudng hop 3: Xe s6 2 va xe s6 3 déu cé tinh nguyén vién, khi d6 c6 2'° — 2 cach.

Viy téng s6 cach 1én xe sao cho xe s6 1 khong c6 tinh nguyén vién nao 13 1+ 1+ (2 — 2) = 2%,

d) Goi A 13 bién cb: "Xe ndo ciing c6 tinh nguyén vién".

Khi d6 A 13 bién c6: "Cé6 xe khéng c6 tinh nguyén vién nao".

Suyran(A)=3+3-(2°-2)=C;(2"%-1)=3-2"-3=P(4) =
341 6220

Do d6 P(A)=1— 6561 — 6561

3-210-3 341
310 6561
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Cau33. Chondipéin: @ @ O O

a) Do CA = CB = CS va H 1 tam dudng tron ngoai tiép tam gidc SAB nén CH L (SAB).
b) Mit bén SAB la tam gic vudng can tai S vi ndm trong mit phang vudng géc véi mit phang
déy va H 13 trung diém AB nén SH | (ABCD).

2 2 N i AB
Ma géc gitta duong thang SC v6i méat phang ddy bang 30° nén SCH = 30° va SH = - =a =
SH
HC = 300 = aV/3.

. tan
Pong thoi CH L (SAB) nén CH 1 AB.
2V3

. < 1 1
Thé tich khéi chép 1& Vs apop = gSH - SaBcD = 3¢ aV3-2a = e
c) Chon hé truc toa d6 Ozyz, H lam gbc toa do, H(0;0;0), S(0;0;a), A(—a;0;0), B(a;0;0),
C(0;a+/3;0), D(—2a;aV/3;0).

Goi M 14 trung diém SD, khi d6 M [ —a; "’73; g
= d(SH,CM) = SR a.
[sH,0M]| 7
d) Goi K la trung diém SA, ta co:
HK 1 SA e
{CHLSA = SA L (CHK) = [B; SA;C] = HKC = ¢.
CH av3
M\ t = — = p— \/6_
a tan ¢ HK = o3

2

Cau 34. Chon dép én: @ (b ® @

a) Diéu kién: z > 0.

Tép xéc dinh 2 = (0; +00).
b) Pao ham cfia ham s6 13 f'(z) = (2° — 3zlog,z)’ = 32 — 3log, 2 — %

= 0 (loai
c) Phuong trinh f(z) = 0 < 2°—3zlogyz =0 & z (2° — 3log,z) =0 & iz B 3(1(:):21; —0 ().

Xét ham s6 g(z) = 2° — 3log, = v6i z > 0.
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3

. 3 2z2In2 — 3 T=Vomo
g(x)_2$_xln2_0® zln2 =0« 3 loai
7=\ gy (load).

/3

Béng bién thién

T 0 \/ 3 +o00
2In2
g'(z) — 0 +
~ 0,49

Dua vao bang bién thién, phuong trinh (x): g(z) = 2° — 3log, x = 0 vO nghiém.

Vay phuong trinh f(z) = 0 v6 nghiém.

d) Biéu thitc P = f(a) + f(b) + f(c) dat gié tri 16n nhat 1a 4, v6i a, b, ¢ 13 cac sb thuc thudc doan
[1;2] théa mén logj a + logh b + logj ¢ < 1.

Dat z =logya; y =log, b; 2 =log,c = a = 2% b =2Y; c = 2°.

P=f(a)+ f(b) + f(c) = (2°)* + (2¥)* + (2°)* = 3(z - 2° +y - 2¢ + 2 - 2).

Via,b,c€ [1;2] = z,y,2 € [0;1].

Ma (2°)° —3z-2° <2+ 1, (2¥)° -3y -2 <y’ +1, (2°)* —32-2° < 2° + 1.
:>P<x3+y3+z3+3<4.

DAu bang xdy rakhia=b=1,c=2hoica=c=1,b=2hoicc=b=1,a=2.

Cau 35. Chon dép 4n: @ (D) © (d )

z

a) Ta c6 A(0;0;0), B(2;0;0), C(0;3;0).

Vi AC' = VAAZ — AIC7 = 3 = C'(0;0;3).
——

Ma BB = CC" = (0;—3;3) = B'(2;-3;3).

— — —
b) Ta c6 AA"=CC" = (0;-3;3) = A'(0; —3;3) = A'B = (2;3;-3), A'C = (0;6;—3).
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2:0+3-6+(-3)-(-3) 27 9110

VAr9+9-/0+36+9 22-v45 110
c) 'Ijgo ABCD 1a hinh chit nhat khi va ¢hi khi AB = DC < DC = (2;0;0) = D(-2;3;0).

—
= DC' + DB’ = (6;-9;6) ]DC’ + DB = 3vTT.
d) Ta c6 M(a;b;c) 1a diém thudc mit phang (Ozy) nén ¢ = 0.
Kh1 doé: ,
— MA-MB +oMA-MC +3MB - MO’
= (=a)(2 — a) + (=b)(—=3 — b) + 2[(—a)(—a) + (=b)(=b)] + 3[(2 — a)(—a) + (=3 — b)(—b) + 3 - 3]
= —2a+ a® + 3b+ b + 2a% + 2b% — 6a + 3a® + 9b + 36> + 27
= 6a% + 6b*> — 8a + 12b + 27
2\ 2 55 _ 55
= N - >
6(" 3) +6(b+ )2 3773
2 bh=—1.
3’ b

— — —»
Suy ra cos BA'C = cos (A’B A'C)

DAu bang x3y ra khi a =

Khi d6 a—l—b—l—c:—%.

Cau 36. Chon dap 4n: @) (D) @ (d )

a) Pai kiém soat khéng Iwu clia mot san bay & vi tri O(0;0;0) va dugc thiét ké phat hién méy bay
& khodng céch t6i da 600 km nén ranh gi6i giita bén ngoai va viing kiém soat ctia dai kiém soét
khéng luu trong khong gian 13 mit ciu c6 ban kinh bang 600 km.

b) Ta c6 OM = \/(—500)2 41002 + (100+/11)2 = /370000 > 600 km nén vi trf ndy ndm ngoai
ving kiém soéat ciia dai kiém soat khéng lwu san bay.

c) Dai kiém soat khéng luu ciia mdt san bay & vi tri O(0;0;0) va dudc thiét ké phat hién may
bay & khodng cach t6i da 600 km nén phuong trinh mit cau dé md t4 ranh giéi giita bén ngoai va
ving kiém soat ciia dai kiém soat khong luwu trong khong gian 1a 22 4 y? 4+ 2% = 360000.

d) Goi dnN (S) = {B;C}.

Toa d6 B, C tuong ting vdi tham sb ¢ thoa man:

t=10
(—1000 + 100t)? + (—300 4 80t)? + (100v/11)? = 600% < 41t — 620t + 2100 = 0 < . _ 2100
20000 4500 4
= B(0;500;100v/11); C (—T; TR 100\/ﬁ).
B 24
tpo = —C = w ~ 0,69 h= 41,4 phﬁt < 42 phﬁt.
vpe 900

Vay thoi gian dai kiém soat khong Iwu kiém soat duge may bay A 13 khong qué 42 phiit.

Cau 37. Chon dap an: e @ e @

a) Phuong sai clia mau sb liéu ghép nhém biéu dién két qua 40 lan nhiy xa cia vin dong vién

Huy clio béi bang 16 1a

S2 = 0 [2- (6,952 — 6,34)* + 5 - (6,952 — 6,58)* + 8 - (6,952 — 6,82)* + 19 - (6,952 — 7,06)* + 6 - (6,952 — 7,
~ 0,06.

b) Két qua nhdy xa trung binh ctia ban Huy 13

4, 0347 2+658:5+682-8+706-19+73-6 _ o)

40
4. . . . .
Sf=6’3 3+6,58-7+6,82-5+7,06-20+7,3 5%6,92.

40
S, = /6,92 ~ 2,63.
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c) Dua vao bang s6 liéu 15, ta thdy tan s6 clia nhém [7,18;7,42) 13 5.

d) Két qua nhdy xa trung binh clia ban Diing 13
. 6,34-3+6,58-74+682-54+7,06-20+7,3-5
T1 = 10 ~ 6,92.

Phuong sai ctia mau s6 liéu ghép nhém biéu dién két qua 40 1an nhiy xa cla vAn dong vién Diing

cho b("ji bang 15 la

S2 = 0 [3-(6,92 — 6,34) + 7- (6,92 — 6,58)* + 5 - (6,92 — 6,82)> + 20 - (6,92 — 7,06)> + 5 - (6,92 — 7,3)?]
~ 0,07.

D6 léch chudn clia miu sb liéu ghép nhém bidu didn két qui 40 1an nhiy xa cla vin déng vién

Huy cho bdi bang 16 1a

Sy = /52 = /0,06 ~ 0,24.

D6 léch chuan clia miu sb liéu ghép nhém biéu dién két qua 40 1an nhiy xa clia vin dong vién
Diing cho bdi bang 15 1a

Sy = /52 = /0,07 ~ 0,26.

Dua vao d6 léch chudn ta thiy két qui nhiy xa ciia vAn dong vién Huy ddng déu hon két qui
nhdy xa cla van dong vién Ding.

Cau 38. Chon dap an: e @ e @

-6
a)Tacoy—%=x x+1

Diéu kién y nguyén khi z nguyén va
z+1

nguyén.
Suy ra z + 1 1a ubc cua 6.

Do d6 =z € {-7;—4;—-3;—2;0;1;2;5}.

C6 8 diém ma hoanh dd va tung d6 13 cic s6 nguyén.

2+ 22+ 7
b) Tacoy =2 22+ 1
) Tacy (x+1)?
Tiép tuyén ciia dd thi (C) song song véi dudng thing (d): y = 7z + 18 nén hé sb gbc ciia tiép

tuyén
2 —
o N .’L'O+2.’E0+7_ .’Eo—O
k—y(IUO)—?{:}W_ ;1:0=—2.

Véi 2y = 0 = yo = —6. Phuong trinh tiép tuyén 13 y = 7z — 6.
V6i 29 = —2 = yo = —6. Phuong trinh tiép tuyén 14 y = 7z + 4.
Vay c6 hai tiép tuyén ctia d6 thi (C)) song song v6i dudng thang (d): y = 7z + 18.

c)TacézEr_noo(y—x): lim (— 0 >=0; lim (y—z)= lim <— 0 >:0.

T——00 x+1 —+00 z—+00 r+1
Do d6 db thi (C) c6 tiém cin xién 13 dudng thang y = z.
>+ z—6 6 6

dTacby="—"——=2———=>y+1l=2+1— .

JTacdy=—rg—=z- g =>y+l=z+l-77
bPatz+1=a.

, . . 62
Dé (T): (z+1)*+(y+1)? = R? cat (C) tai 4 diém phan biét thi phuong trinh a®+ (a - 5) = R?

c6 hai nghiém phan biét.
& 2a* — (R? +12)a® + 36 = 0.
Phuong trinh c6 hai nghiém phén biét khi A = (R* 4+ 12)? — 288 > 0 = R? > /288 — 12 ~ 4,97.

Cau 39. Dap an: 458.
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A,
%

Xét mit cit ngang chia khéi da cho thanh 2 phan nhu nhau va ghép hé truc toa d6 Ozy cho méit
ct nhu hinh v& v6i taAm khéi cau tring véi gbe toa d6 O.
Goi H 14 hinh chiéu ca tAm O 1én mit phing miéng binh nudc.
Ta ¢c6 OH = V52 — 42 = 3.
Phuong trinh dudng tron tdm O ban kinh bang 5 14 2% + y? = 25 = y = +v/25 — z2.
7 521

. R . s 2
Suy ra thé tich phan chém cau nam trong binh 1a V == / (\/ 25 — x2) dzr = 3

=5
. R 52
Vay thé tich phan nudc con lai trong binh 1a V = 8% — ?ﬂ' ~ 458 cm?®.

Cau 40. Dap an: 10.

Vi A, B 13 hai dinh dbi nhau ctia hinh hdp chit nhit nén khéng anh huéng t6i két qua bai toan,
ta gid st ST =3 cm; SB =5 cm; CP =6 cm.

Quéng dudng ngén nhéit dé con kién di tit A dén B khi chi di qua 2 mit phing.

Trudng hgp 1: Con kién di trén mit phang (AMRT) — (M N BR) hosc (APST) — (PNBS).
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A 5 M3 N 43 p > N
6 6
T R ‘B T g ‘B

Khi dé, quang dudng ngén nhit dé con kién di tit A dén B 13

AB =4/6%2+ (3+5)? =10 cm.

Trudng hgp 2: Con kién di trén mét phang (APNM) — (M NBR) hosc (APST) — (SBRT) thi
dd dai ngan nhét tit A dén B 13 doan AB.

A P Ag—————P
5
6
M N
T > S
6
5
| S S | | S S |
R B R B

AB = /32 + (6 +5)2 = V130 ~ 11,4 cm.

Trudng hop 3: Con kién di trén mit phing (APNM) — (SPNB).
Tuong tu ta c6 AB = 1/5%2+ (6 + 3)2 = v/106 ~ 10,3 cm.

Viy quang dudng ngan nhit clia con kién di tit A dén B 13 10 cm.

Cau 41. Dap an: 477.
Ta thiy cé 3 loai hinh binh hanh diya vao cich chon phuong ciia hai canh cfia hinh binh hanh.
S6 hinh binh hanh ciia mbi loai 13 bing nhau nén chi can tinh mét loai rdi nhan véi 3.
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A

Dung thém mot dudng thing song song véi canh d4y va cich canh ddy mot khodng bing khodng
céch gitta hai dudng thdng song song k& nhau, tao thanh mét tam gidc déu md rong nhu hinh vé.
Ta chia canh méi thanh 9 phan bang nhau béi 8 diém, cong thém 2 dau mut nita thanh 10 diém.
Céc diém dugc danh sb tir trai sang phai tit 1 dén 10.

Khi d6, v6i 1 hinh binh hanh c6 hai canh song song v6i hai canh bén tuong g véi bdn s6
l1<a<b<e<d<10.

Vay sb6 hinh binh hanh loai ndy 13 s6 cdch ldy ra bén sb phan biét (a;b;c;d) tit 10 s6 tut nhién
{1;2;3;...;10} va ta dugc Cj, = 210.

Vay két qua 14 3 - C}, = 630 hinh binh hanh.

Ta thdy c6 1+ 2+ 3+ ---+9 = 45 giao diém giita cdc dudng thdng nén sd phan tit clia khong
gian mau 1a n(Q) = Cj;.

1 3 4 6 8 10

3-Cf 2 a=2
Vay ta c6 P(A) = 10=—=>{ = a® + b =22 +473 = 477.
Cis 473 b=473

Cau 42. DPap an: 3.
Ta ¢y = (3z°f(z) + 2°f'(z)) f' (z*f(z)).

. [32%f(z) + 2 f'(x) =0
VENE @) = 0
(2% =0
3f(z) +zf'(x) =0 (1)
METIORTNG)
2’ f(x) =m (m>0) (3).
Giai (1):

Ta ¢6 3f(z) + zf'(z) = 0.
Dit f'(z) = ax(z — n) = az® — anx (a > 0).

3
Ta c6 f(z) =/f’(m)dx=%—%x2+c.
Mé,f(O):—2$c=—2:>f(x)=§x3—%x2—2.

Khi dé
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3f(z) +xf'(z) =0 < ax® — ganz2 —6+ar®—anr’=0
& 2az® — ganx2 —6=0.

Xét g(r) = 2ax® — ganxQ — 6 trén R.

z=0
Ta c6 ¢'(z) = 6az® — banz = ¢'(z) = 0 & 5n
T=—.
6
Ta c6 bang bién thién:
z | —0o0 0 5% +o00
J(z) + 0 - 0 +

+00

Tit bdng bién thién ta thiy phuong trinh g(z) = 0 c6 nghiém duy nhat.

Gidi (2):

3 _ =0 =0
2’ f(z) =0= [f(gg)z():> !a:zm(m>0)-
Giai (3):

b Z m N s
D6 thi ham so y = o nam & gbéc phan tu thit IV va c¢é tiém cédn ding la truc Oy, tiém cidn ngang

13 truc Oz, do d6 cat dd thi ham sb y = f(z) tai hai diém phan biét c6 hoanh d§ duong (hinh vé&).

Y

Do d6 ta c6 hAm s6 y = f (x3f(z)) c6 5 cuc tri.
Do f(x) c6 hé s6 a > 0 nén ham s6 c6 3 cuc tiéu va 2 cuc dai.
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Cau 43. Dap an: 6800.
Goi z, y 1an lugt 13 s6 lugng mdy 2 chidu va 1 chiéu ma cita hang kinh doanh (z, y 1a céc sb
nguyén).
Ta, c6 hé bat phuong trinh sau:
z2>20,y>0 x>20,y>0
z+y<100  o{zty<100 (D).
20z + 10y <1200 |2z 4y < 120
Lgi nhudn thu dugc 1a F(z;y) = 3,5z + 2y triéu dong.
Mién nghiém ctia hé (I) 13 tit gigc OABC véi 0(0;0), A(60;0), B(20;80), C(0;100).

Y

N

r+y =120

z+y =100

0] \ T

Ta c6 F(O) =0, F(A) = 3,5-60 =210, F(B) = 3,5-20+ 2 - 80 = 230, F(C) = 200.
Vay ldi nhuan 16n nhat F(B) = 230 khi z = 20, y = 80.
Suy ra z? + y? = 400 + 6400 = 6800.

Cau 44. Dap an: 195.
Ta ¢6 A(1;1;1), B(—1;2;0), C(3;—1;2), D(—23;20; —11).
Goi I(z;y; ) 13 diém thda man:
STA+51B-71C=T (1)
e
Tac6 IA=(1—z;1—y;1—2); 1B = (-1 —1z;2 —y; —2); ¢ = B—z;-1—y;2—2).
Tu (1) suy ra z = 2—23; Y :220; z= ;11 =I=D.
e, 3MA*+5MB*—-7TMC
Khi d6, T' = . 1 D2 .2 2
3(MI+TA) +5(MI+1B) —7(MI+]IC)
B MD?
_ MI? | 3IA%45IB?—7IC?
~MD: MD?
MD? 1114 1 1114
" MD:. MD? = MD?¥

14 )
Trnin khi (W)max <~ (MD ) & M Dy,

Do M thay ddi trong (c), nén M D nhd nhat khi M 13 hinh chiéu ctia D trén (a), (D ¢ (a)).
Goi d 13 dudng thdng qua D va vudng géc véi (a).
Phuong trinh dudng thing d 1a:

=T

min
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r=-—23+2t
y=20—1¢
z=—11+ 2¢.

Thay vao (a): 2(—23 +2t) — (20 —¢) + 2(—114+2t) +7T=0=t = 9.
Suy ra M(—5;11;7).
Vay a? 4+ b% 4+ ¢ = 25 4+ 121 + 49 = 195.
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S& Ba Ria Viing Tau
Cau 1. Chon dép 4n @)

AM G — A+ ¥C) (CD + )
~AC-CD+MC-CD + AC - DN

_ A0 .0D
:(,ﬁ+ﬁ)-(ﬁ)
—AD.CD-CD-CD
=1
Mt khc |AM| = VAC?+OM? = VIZ+ 22+ 12 = V6, [ON| = VOD?* + DN? = V2122 =
VB B
- —>—A; _ AM-C—’ﬁ _ 1
Syacos(AM,C) ‘m‘)ﬁ‘ 750"

Cau 2. Chon dap 4n (®)

Ta c6 n(Q) = C.

Trong 25 s6 nguyén duong dau tién c6 13 sb 18 va 12 s6 chén.

Dé tdng hai s6 14 s6 18, ta chon mot s6 chn va mot sb 18.

Goi A 1a bién cb chon dugc hai s6 c6 tong 14 mdt s6 18, khi d6 n(A) = Cl; - Cl,.

, £ 2 . Fd ’ e N A X 12 1N 0%3 : C%Q 13
X4c suat dé chon duge hai s6 ¢ tong 1a mot s0 16 1a P(A) = ———= =

CcZ, 25
Cau 3. Chon dép 4n @)
Ta cb 1
1 =3 2y —4
Og3x+2y Ty + 2 + 2y
< logs [3(1 — zy)] + 3(1 — zy) = logs(z + 2y) + (z + 2y).
Xét ham s6 y = logs u, v8i u € (0; +00).
Tacody = 3 0, Vu > 0, suy ra ham sb dong bién trén khodng (0; +00).
uln
3—=z 3—z 32°+x+3
Khi d6 3(1— = 2y &3 u=3—zrx & y= .S P= =
163(1-ay) =o+2y & 3oyt =3-c &y =g —m.SynbP=ctem ==
véi x > 0. \ ) U
. 3 3 9 120 — 7 -2 11
Xéthamsayz%véixw- TaCéy/ZﬁZO(@x:%.
Béng bién thién
x 0 _2+—\/ﬁ +00
3
Y - 0 +
+o00 +00
—3+2V11
3
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2411 -3
3

Dua vao bang bién thién, ta c6 gis tri nhé nhit cia P = z + y bang

Cau 4. Chon dép 4n ()
Dung AH 1 BD, khi 46 BD L (SAH) = [S,BD, Al = SHA = q.

1 1 1 4 av/3
Ta cé = = = AH = ",
B0 A T AR T AD? 322 9
S " _SA_a\/§_2
uyra anOZ—E—E— .

2 s
Vay gié tri tang cta géc nhi dién [S, BD, A] bang 2.

Cau 5. Chon dap 4n (®)

Csn ctt vao d6 thi ta c6 tiém cén ding c6 phuong trinh z =1 = b= —1.

Db thi cat truc tung tai diém c6 tung d6 bang 2 nén g =2=c=-2.

Cin cit vao dd thi ta c6 tiém can xién ciia d6 thi ham sb cit truc tung tai diém cé toa d6 (0;1) va
cat truc hoanh tai diém c6 toa d6 (1;0) nén phuong trinh tiém cin xién lay = —2+1=a = —1.
Taco P=a’>+b+c= (=12 +(=1)+ (-2) = —-2.

Cau 6. Chon dép 4n (@

B

Ta ¢6 BB' || (ACC'A") nén d(BB',A’M) = d(BB', (ACC'A")) = d(B, (ACC'A)).
Goi O 13 giao diém ctia AC va BD.

BO 1 AC
{Bo oy = BO L(ACC'A) = d(B,(ACC'A)) = BO = V2.

Cau 7. Chon dép 4n @)
Téap xéc dinh 7 =R\ {-2}.
11

Tacoy=x—4+

z+2 "
Phuong trinh dudng tiém cin xién cta (C) la y =z — 4.
GidtriT=4a—-b=4-1—-(—4)=8.

Cau 8. Chon dap 4n ()
Ta c6
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oS (2:1:— %) =0

©2x—z=z+k7r

3 2
57  km
Vi z € [0;107] nén
5t  kw
<——+—<1
0 B + 9 Om

@—§<k<20—§.

MakeZ=ke{0,1,...,19}.
Suy ra phuong trinh cos (239 — g) = 0 ¢6 20 nghiém trén doan [0; 107].

Cau 9. Chon dép 4n (@
Goi chidu rong ctia hinh chit nhit day bé 13 = (m), véi = > 0.
Suy ra chiéu dai ctia hinh chit nhit 13 2z.

. . 500
Goi h 13 chiéu cao clia bé, ta c6 V = Sh =322 - h =500 = h = 352
Dién tich x4y dung ctia bé 14 S = 2h -z + 2h - 2z + z - 2z = 22% + 6hz.
N 4 — g2
Theo d& bai ta c6 22° + 6hr =8 < h = 3;

Piukitn h>04—-22>0=0<z < 2.
Khi d6

4 — 2 _23 _ 2
V=x-2r-h=22%- v _8r-2 =>V’=8 6x.
3z 32 3
TactV =08—6=02=—.
V3
0 2 2
T il
V3
V'(x) + 0 -
32
9Vv3
0 0

2 2 S 32
Vay bé c4 ¢é dung tich 16n nhat bang —— ~ 2,05.</x<2$.

9v3
Cau 10. Chon dap 4n @)
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B 1 c

Trong khong gian Oxyz, cho tam gidc ABC c6 A(0;1;2), B(2;1;4), C(—1;2;2). Goi H(z;y; 2) 1a
truc tAm cla tam gidc ABC. Gié tri clia biéu thitc T = = + y + 2 bang:

Cau 11. Chon dap 4n (@

Ta c6 N = 18.
Tinh Q1:
, N 18 N . )

Ta c6 T=71= 4,5 nén @, thuéc nhém [20;25).
4.5

Suy ra Q; =20 + % - (25 — 20) = 23,75.

Tinh Qs:

N -1

Ta cb 3T = 34—8 = 13,5 nén @3 thudc nhém [30; 35).

13,5 — (6 + 6)

Suy ra Q3 = 30 + - (35 — 30) = 31,875.
Khoéang tt phan vi 1a AQ = Q3 — @1 = 31,875 — 23,75 = 8,125.

Cau 12. Chon dap 4n @)
Phuong trinh van téc clia chit diém 1a v(t) = S'(t) = (¢ — 6> + 15t +9)' = 3> — 12t + 15.
Ta thdy phuong trinh vin téc v(¢) 1a ham bic hai c6 a = 3 > 0 nén dat gid tri nhd nhét tai
-b 12
= — = — = 2_
2a 6
Cau 13. Chon dap an: e @ e @
a) Ta c¢6 p(1000) = 14 va p(1100) = 13,5.
b) Ta ¢6 p(z) = azx +b.
Vi p(1000) = 14 = 1000a + b = 14 v& p(1100) = 13,5 = 1100a + b = 13,5.
Do d6 ta c6 hé phuong trinh

to

1000a + b = 14 a=—L
& 200
1
a =—— 19.

1 1
c¢) Doanh thu khi ban z dién thoai A cla clta hang 13 P(z) = <——x + 19) r=———x°+192.

200 200
Lgi nhuan khi d6 la
L(z) = P(z) — C(x)

= —izz + 192 — 12000 + 3z

200
L
— 4% 4+ 22 — 12000.
200.’13 +1 x 000
Ta c6 L'(z) = ———z + 22 =0 & z = 2200.

3 100
Béang bien thién:
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z 0 2200 +00
L'(x) + 0 -
12200
L(z)
—12000 —00

Vay cita hang dat lgi nhudn cao nhit khi ban ra 2200 cai dién thoai A.

1
d) V6i & = 2200 = p(2200) = — 7 - 2200+ 19 = 8.

Cau 14. Chon dap an: e @ 0 @
2

2
2 -2
Hamsﬁy=x_1 =m—|—1+x_1 cc’)t@pxécdinh@=R\{1}Vadaohémy’=ﬁ.
, z=0
Tacoy =0&
T =2
Béng bién thién:
x —00 0 1 2 +o00
y + 0 - - 0 +
0 400 +00
—00 —00 4

a) Dya vao bang bién thién, ham s6 nghich bién trén cic khoang (0;1) va (1;2).

b) D6 thi ham sb c6 2 diém cuc tri 1a A(0;0) va B(2;4).

Khi d6 khodng cach gifta 2 diém cuc tri 13 AB = V22 + 42 = 21/5.

c) Ta c6 xll)lziloo[f(x) —(z+1)]=0.

Khi d6 tiém cin xién ctia dd thi la y = = + 1.

Dudng tiém cén xién ciia dd thi (C) giao véi céc truc toa dd tai cdc diém lan lugt 14 M(0;1) va
N(-1;0).

Suy ra OM = ON = 1.

Khi d6 tam gidac dugc tao thanh la tam gidc vudng cin OMN.
1 1
Dlén tich SAOMN = 5 -OM -ON = §

1
d) GQiM(xo;yo)E(C’)=>M<ac0;x0+1+x 1).
b O -
D6 thi ¢6 2 duong titm can laz=1vay=x+ 1.
Tacé A:x—1=0vaAy:z—y+1=0.
Khi d6 téng khoang céch dén 2 dudng tiém cén 1a
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1 1
T=:v—1+—-:c—<m—|—1+ >+1'
|0 |\/§ 0 0 .’L‘o—l
1 1
::L'—1+_.
70 |ﬁ 0_1\
1
-1 =92, /—.
\/m - 930—1’ V2
D4u bang x3y ra khi | 1] ! & ( 1)2 LI 14,
au bang xay ra khi |[zg — 1| = ——— To — = ——=&& = —.
V2|zg — 1 V2 V2

Téng khodng cach tit mot diém trén (C) dén hai dudng tiém can ciia (C) cb gia tri nhd nhit bang
1
2y | —.
V2

Cau 15. Chon dép 4n: @ () [ c) (d )
a) Goi C(z;y; 2) ta cb AD = (0;3;0), BC = (x — 4;y; 2).
Vi ABCD la hinh chit nhat nén
z—4=0 r=4
AD=BC o {ly=3 o{ly=3=0C4;30).
z=0 z=0

b) Goi M(z1;y1;21) ta cb

MB = (4 — 21, —y1; —2).

m =(4-r;3-y;;—21) = ZW = (8 — 2z1;6 — 2y;; —227).
MS = (=21, —y1;6 — 21) = 3MS = (—3z1; —3y1; 18 — 321).

= MA — 2MC + 3MS = (~22, — 4; 2y, — 6; —2z, + 18).

. . . —2x1—4=0 T =—2
= MA-2MC+3MS=To{ -2y —6=0 & {y =—3 = M(—2;,-3;9).
—221+18=0 z21=9
¢) Vi E 1a trung diém ctia CD nén E(2;3;0).
SE = (2;3;-6); BC = (0;3;0).
Goi a 1a gdc tao bdi hai dudng thang SE va BC.

SE - BC
Ta c6 cosa = ‘cos (S@,B?)’ = ‘S_E) ‘%’ ¢a~65°
) Ta c6

175’) oIC + 315 =IM + M —2(IT)/I+W)+3(IT>4+J\T§)
:2]7>4+(M1§—2MC\'+3M§)
=2IM

(theoybthl MA - 2Md+3M§=6’).

— |IB — 2IC + 318| = 2|IM)|.

De P dat gia tri nhé nhat thi I 13 hinh chiéu ctia M 1én mit phing (Oyz)
= I(0; —3; 9):>P—2|IM|—4

Cau 16. Dap an: 624.
Goi z va y lan lugt 13 d6 dai canh d4y va canh bén cilia hinh chép luc gidc déu thu duge. Chiéu
cao ctia hinh chép bang /y2 — 2.
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A P B
:

LN/ NN
VAVAVAVAN
\VAVAVAY
ALY

z2\/§ _ 3w2\/§
1= )

Dién tich ddy cta hinh chép bang 6 -

2
20 — 2 2
Tacéop=2o-?=10\/§=>PH=10\/—””T‘/§=>y2=W+%=x2—30x+300.

Chiéu cao hinh chép bang h = 1/y2? — 22 = /300 — 30z.

. N 1 2 1
Thé tich hinh chép bang V = 3" 3w2\/§ -4/300 — 30z = @ -/ 24(10 — ).

Ham sb f(z) = 10z* — 2° c6 bang bién thién trén khodng (0;10):

(=) + 0 -

0 0

Thé tich hinh chép thu dude 16n nhét khi z = 8.
Khi 46 PH = 6v/3.

37 qea , N X o N , N 3- 82\/5 1
Khi d6 dién tich toan phan cfia hinh chép bing =———+6- - 6v/3 - 8 = 240/3.
202v/3
4

Dién tich phan c&t di bing 6 - — 240V/3 = 360v/3 ~ 624 m?.

Cau 17. Dap an: 19.
2> —2x+2m—1
(z —1)?

Ham sb c6 hai cyc tri khi 4/ c6 hai nghiém phan biét, tic 13

1-2m—-1)>0 m <1

9 & sm<1l (%)

1°=2-142m—-1+#0 m#1

Khi d6, ¥’ ¢6 hai nghiém phan biét z;, z thda man z; + x5 = 2 va 2125 = 2m — 1.

p(z) ) = P'(z)q(z) — ¢'(=)p(x)
o e Ve _ ey (@) _ (o)
N _ /:1;1 1‘1—/.’51 _ T1 szl N b (X2 :pr'
Suy ra toa do hai diém cyc tri clia C’) la A(zl, 221 — m), B(z2; 2z —m).
Ta 6 MA = (21 — 3: 221 —m — 7), MB = (25 — 3; 20 —m — 7).

Tacéy =

Xét ham s6 c6 dang y =
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Tam gidc M AB vuong tai M khi va chi khi m . M_—E =0
& (21 —-3)(z2—3)+ (21 —m—T7)(22a —m —T7) =0
& 52139 — (2m + 17)(z1 + 22) + m® + 14m + 58 = 0
&502m—1)—22m+17) + m* + 14m + 58 = 0
& m?+20m+19=0
m = —1 (théa mén)
m = —19 (théa mén).
Phuong trinh c6 hai nghiém am (théa méan (x)) va c6 tich bang 19.

Cau 18. DPéap an: 11,5.
5 BC
Vi M B vuéng géc v8i MC nén M thudc mat cau (S) c6 tdm I(—1;—1;2), bén kinh R = - =

V/38.
Ta c6 IA = /29 < R nén diém A nim trong mit cau (S).

Dua vao hinh v& minh hoa, ta ¢6 max AM = AM' = IA+ R = V29 + /38 ~ 11,5.

Cau 19. Déap an: 2024.

Xéthamsb g(t) =e' —t=g'(t)=e' —1;J(t) =0 e'=1t=0.
Tacd ¢ (t) <0et<0;¢'(t)>0&t>0.

Do d6 g(t) > g(0)=1=¢"—t >1,Vt € R (1), diu bang xay ra khi t = 0.
Diéu kién: z > 0.

Xét e + (y + Inz)e?? < (z° + z)e? (), chia hai vé cho €Y - z, ta c6

e Ve _ (2 _y _Inz) < 1.

Ma, tit (1), ta c6 € ¥ — (2 —y —Inz) > 1.

Titdétacér’ —y—lnz=0<y=2>—Inz.

Xét ham sb f(z) = 2> — Inx v6i z > 0.

1
Tacod fl(z)=2z——; f(z) =0 0= ——.
e N
Laicod fl(z) < 0 0<z< —; f(z) >0 2> —.
i 06 f'a) S @) -

Ta cé lim f(z) =+4o0; lim f(z) = +oo.
z—0+ T—+00
Do d6, dé tmg v6i mdi y ton tai hai s6 thyc z théa man bat phuong trinh (x) thi

1) 1 1
>fl—=)==—In— =~0,85.
Y f(\/i 2 n\/ﬁ
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ViyeZvay<2024 nén y € {1;2;...;2024}.
Vay c6 2024 gi4 tri nguyén y < 2024 thoa méan yéu cau bai toan.

Cau 20. Déap an: 16.

Ta c6 AB || CD = AB || (SCD) > SD = d(AB,SD) = d(AB, (SCD)) = d(A, (SCD)).
Trong (SAD) ké AH 1L SD (H € SD), ta cé

¢DLAD = CD 1 (SAD)=CD 1L AH

CD 1 SA ( '
AH 1 SD

AH 1 D).

AH1CD ™ (S6D)
Suy ra d(4, (SCD)) = AH = d(AB,SD) = AH.
Q@ dai canh AD = 4.
Ap dung hé thitc lugng trong tam gidc vudng tai A ta co

VSA? — AH? .
Vay thé tich ctia hinh chép 1a V = 3 3-4-4=16.

Lai c6

Cau 21. DPap an: 11.

Doanh thu khi ban x kg vai 1a 316x.

M3 téng chi phi sdn xudt x kg dugc cho bdi ham chi phi C(z) = z* — 32 + 19z + 300 (don vi:
nghin dong).

Lgi nhuén khi ban z kg 1& L(z) = 3162 — C(z) = —2® + 32° + 297z — 300.

L'(z) = —3z% + 61 + 297.

z=11

z = —9 (loai).

L(11) =1999; L(5) = 1135; L(20) = —1160.

Vay ho san xudt ndy can san xudt va ban ra mdi ngdy 11 kg hat diéu dé thu dugc 1gi nhuén 16n
nhét.

Tacé L'(z) =0 2> —22 - 99 =0 &

Cau 22. Pap an: 0,75.

Ta ¢ n(2) = 20!

Goi A ” Khéng c6 hoc sinh nam ndo ma hai ban bén canh déu 1a nit”.

Ta xét A” C6 it nhat mdt hoc sinh nam ma hai ban bén canh déu 13 ni”.
Trudng hop 1: C6 hai hoc sinh nam ma hai ban bén canh déu 1a nit.

Xép 17 ban nam cé 17! cich.

TRANG 287


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

1 2 3 4 ) 6 7 8 9 |10 |11 |12 | 13 | 14 | 15 | 16 | 17

Chon vi trf 2 ban nam canh nhau dé xép 3 ban nit xen k& vao nhu sau:

N#t {Nam| Nt [Nam| Nit

Thi c¢6 16 céach.

Hoén vi 3 ban nit ¢6 3! cach.

Vay truong hgp 1 ¢6 17! - 16 - 3! céch.

Trudng hop 2: C6 dting mot hoc sinh nam ma hai ban bén canh déu 13 nit.
Xép 17 ban nam cé 17! cach.

1 2 3 4 ) 6 7 8 9 |10 |11 |12 |13 | 14 | 15 | 16 | 17

Ta chon vi trf 1 ban nam dé xép 2 ban nit hai bén s& c6 2 kha ning:
+ Kha niéng 1: Ban nam & vi trf 1. Chon 2 ban nit xép hai bén c6 A3 c4ch. Coi 3 ban nay 1a 1
ban.

Khi d6 17 ban nay tao thanh 18 khoang tréng.

Xép ban nit con lai vao 17 khodng tréng (trit di khodng tréng gitta 2 ban nam & vi trf 2 va 3) c6
17 céch.

Do d6 c6 17! - A2 - 17 céch.

Tuong tu véi ban nam & vi trf 17 cfing c6 17! - A2 - 17 c4ch.

Téng 14 217! - A2 - 17 céch.

+ Kha nang 2: Ban nam & vi tri 2.

Chon 2 ban nit xép hai bén c6 A2 cach.

Coi 3 ban nay la 1 ban.

1 |INe| 2 |Na| 3 |[X | 456|789 (|10(11]12|13| 14| 15|16 | 17

Khi d6 17 ban ndy tao thanh 18 khodng tréng.

Xép ban nit con lai vao 16 khodng tréng (trit di khodng tréng & dau va khodng tréng gifta 2 ban
nam & vi tri 3 va 4) ¢6 16 cach.

Do d6 c6 17! - A3 - 16 cach.

Tuong tu v6i ban nam & cic vi tri tit 3 dén 16 ciing c6 17! - A2 - 16 cach.

Téng 14 15- 17! - A - 16 cach.

Viy trudng hop 2 ¢6 2-17!- A2-17+15-17! - A2 - 16 cich.

Suy ra

n(A)=171-16-31+2-171- A3-17+15-17! - A} - 16.
o 29 85
P(A)=—=>PA4) =—~ .

P (A) =g 7 PA) = g 075

Cau 23. DPap an: 3,93.
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Chon hé truc toa do Ozy nhu hinh ve.

Khi @6 phuong trinh ctia Pdo 1 13 y = 22

Phuong trinh ctia Ddo 2 1a (z — 7)? +y* = 4.

V6i mbi diém C thudc Do 1 va diém D thude Ddo 2, ta ¢c6: CD > CI — DI = CI — 2.
DA4u bang xay ra khi D ndm giita C va I.

Do d6 dé tim CD ngén nhét ta di tim CI ngén nhét.
Goi C (z;2%) = CI* = (z — 7)* + z*.

Ta thiy dé CI ngén nhét thi 2 > 0.

Xét ham sb f(z) = (z —7)*+z* = > 0.

Ta cb f'(z) = 2(x — 7) + 423,

Xét phuong trinh f'(z) = 0 & = ~ 1,408727186.

Khi d6 min f(z) ~ f(1,408727186) ~ 35,20062069.
Do d6 gi4 tri nhé nhét cta CI =~ 5,93.

Vay gia tri nhé nhat ctia CD ~ 3,93.
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S& Hai Phong

Cau 1. Chon dap an @

Goi H 13 trung diém ctia AB. Vi (SAB) 1 (ABCD) = SH 1 (ABCD).

Cé SH = “T‘/g

Ta c¢6 M 1a trung diém SD nén:
A(M, (SAC)) = 3d(D, (SAC)) = 1d(B, (SAC)) = d(H, (SAC))

Ké HK 1 AC va HI 1 SK.
Ta c6 HI 1 (SAC) = d(H, (SAC)) =

a 2a a
Trong tam gidc AHK ¢6 HK = AHsin HAK = - - — = —.
sre 2 avE VB
av3 a
HS-HK
Trong tam gidc SHK ta cé HI = 5 _ 2 \/5 = a\/ﬁ.
VHS? + HK? \/3(1 a> V19
5
57
Viy (1, (540)) = 2.
Cau 2. Chon dép 4n (@)
sin2x —cosx =0 < 2sinxcosx —cosz =0
& cosz(2sinz —1) =0
o cosz =0
2sinz—1=0
(z = g + km
T
=N m=g+k‘27r (k € Z).
= 5% + k2w
Vi z € [0; 2] nén phuong trinh c¢6 cdc nghiém g, 37”, %, 5%, do d6 téng cac nghiém thudc doan

[0; 27] clia phuong trinh 14 3.
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Cau 3. Chon dép 4n @9
3.10,3+7-10,5+8-10,7+2-10,9

S6 trung binh ctia mau sb lidu 14 = = 50 = 10,59 ~ 10,6.
Cau 4. Chon déap én@
Ta c6
Smo=("1+“12°°)'100@10000=(u1+u1+99d)-50
< 200=2-1499d
&S d=2.
(u; =1
Uy =
ug =
Suy ra
Ugg = 197
| 100 = 199
Do dé
1 1
_Uluz UgUg UggU100
11 1
“13735 7 197199
1 2 2 2
=§<ﬁ+ﬁ+”'+197-199>
1/3—-1 5-3 199 — 197
=5(1f3+ﬁ+”'+197-199>
:1(1_1+1_1+...+L_L)
2 3 3 5 197 199
_1<1_L>_£
2 199 199°

Cau 5. Chon dép an @)
DPuong tron (C) c6 tdm I(1;2) va ban kinh R = 2.
Goi H = dy Nds, toa d6 clia H 1a nghiém cta hé phuong trinh:
mz+y—m—1=0® y=m+1—-—mz
z—mm+1l—mz)+m-—-1=0

=m+1—mzx
@{y

z—my+m-—1=0

z—m?—m+miz+m—-1=0
y=m+1—mz
z(1+m?) =1+m?

{le
&
y=1

= H(1;1).
Ta nhan thdy: 7, - Wo=m-14+1-(—m) =0.
Suy ra, 2 dudng thing d; v& dp vudng géc nhau tai H.
bat a =d(I,dy);b=d(I,dy).
Tacé:a®>+b¥*=HI*=(1-1)>*+(2-1)*=1
Miit khdc: MN = 2V R2 — a2 = 2v/4 — a2; PQ = 2V R2 — b2 = 2v/4 — 2.
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Khi d6: )
SMPNQ = §MN . PQ

=2V4 —a?-/4— b2
(4—a%) + (4 -b?)

<2
Vay (SmpNQ)max = T.

=8—(a*+b)=8-1=7.

Cau 6. Chon dép 4n (@
Chon 5 ban tit 10 ban va xép vao hang 1 cé 30240 céch.
5 ban con lai xép vao hang 2 c6 5! = 120 céch.
Do d6 n(2) = (30240 - 120) - 2 = 7257600 (do 2 hang cé thé ddi chd cho nhau).
Truong hgp 1:
- Hang 1 gébm 1 nit, 4 nam trong d6 c¢6 Hung.
Chon 2 nam tit 5 nam xép cling hang véi Hung, c6 C2 = 10 céch.
Xép Hing vao giita 2 nam vita dudc chon, cé 2! = 2 céch.
Chon 1 nam tit 3 nam xép ciing hang véi Hing cé6 C3 = 3 cich.
Chon 1 nit tit 4 nit xép ciing hang véi Hung cé C; = 4 cich.
Coi Hiing va 2 ban nam xép lién ké 13 1 phan ti&, xép 3 phan t& vao 3 vi tri c6 3! = 6 cach.
- Hang 2 gébm 2 nam va 3 nit.
Xép 3 nit vao 3 vi tri ¢6 3! = 6 cach.
Khi d6 giita 3 nit ¢ hai khodng tréng, ta xép 2 nam vao 2 khodng tréng d6, c6 2! = 2 céch.
Do d6, trudng hgp nay c¢62-(10-2-3-4-6-6-2) = 34560 cdch (do 2 hang c6 thé hodn ddi cho
nhau).
Truong hgp 2:
- Hang 1 gém 2 nit, 3 nam, trong d6 c6 Hing.
Chon 2 nam tit 5 nam xé&p cling hang v6i Hing, c6 C: = 10 céch.
Xép Hing vao giita 2 nam vita dude chon, c6 2! = 2 céch.
Chon 2 nit tit 4 nit xép ciing hang véi Hiung cé6 C3 = 6 cach.
Xép 2 ban nit vao 2 vi trf c¢6 2! = 2 cach.
Coi Hung va 2 ban nam xép lién ké 13 1 phan ti ta xép vao khodng tréng giita 2 ban nit, c6 1
cach.
- Hang 2 gébm 3 nam va 2 nit.
Xép 3 nam vao 3 vi tri c6 3! = 6 cach.
Khi d6 cé 4 khoang tréng dugc tao ra (2 khodng tréng giita v 2 khodng tréng 2 dau), chon 2
khodng tréng va xép 2 nit vao 2 khodng tréng dé, c6 A2 = 12 cich.
Do @6, trudng hop nay ¢6 2-(10-2-6-2-1-6-12) = 34560 cach (do 2 hang cé thé hoan ddi cho
nhau).
34560 + 34560 1

Vay P — —
w 7257600 21

Cau 7. Chon dap 4n (®)

Vi dd thi ham s6 nhan dudng z = —2 13 tiém can ditng, suy ra:

—2c+2=0&c=1.

Tiém cén xién clia d6 thi ham s6 di qua hai diém (—1;0) va (0;1) nén tiém cén xién c6 phuong

trinh 1a

y=z+1.
Ta cb
_ax’+bz+1  art+br+1
o cr + 2 - -+ 2
4a — 2b+1
=qaxr — 2 b4+ —m——
ax atb+ T+ 2
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Ma tiém can xién ctia d6 thi ham s6 ban dau c6 dang y = ax — 2a + b, suy ra
a=1 R a=1
—2a+b=1 b=3.

VayT =2-14+3-3—-1=10.

Cau 8. Chon dap 4n (®)
Tap xac dinh ¥ = R.
f(z) = (22 — 1)(z? +5) — (2% — = + 3)(2z)

(@2 +5)
_x2+4x—5_0
(22452
r=1
= .
T =-5
Bang bién thién
x —00 -5 1 +o00
Y + 0 — 0 +
11 1
10
Yy \
1
1 2
Ta cb )
2r—2=0
() = (22 —2)f'(z* -2z —m) =0 &
J@0)= oD@ -2 -m =0 | G
[z =1

& |22 -2 —m= -5

_:c2 —2r—m=1

[z =1

& |22 -22=m—5(1)

-2z =m+1 (2).

Dé ham sb g(z) = f(2® — 2z — m) cb dl’ing 3 diém cuec tri thi f'(z — 2x — m) = 0 phai c6 hai
nghiém don phan biét khic x = 1 tuong duong phuong trinh (1), (2) ¢6 hai nghiém don phéan biét
khic z = 1.

Xét ham sb6 y = 2? — 2z.

+00 +00
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Dua vao bang bién thién ctia ham s6 y = 2? — 2z ta cé:
m+1> -1 m > —2
=
m—5< -1 m< 4
Vay c6 6 gia tri m théa man yéu cau bai toan.

Cau 9. Chon dép an @)

& m e (—2;4]

Dién tich ddy nhé la: S; = 72 = 49.

Dién tich day 16n la: S, = 5% = 25. -

Ta ﬁ@t bén va day nhd tao thanh géc nhi dién c6 sb do bang 120° = O'E'E = 120°
= OFEF' =60°.

Lay F 13 trung diém ctia OF = E'F | (ABCD)

OO0' = E'F =tan60° - EF

— V3

Thé tich cia hAm rudu trén bang V =

(49 + 25 + /49 - 25) - /3
3

= 62,93.

Cau 10. Chon dap 4n @)

Goi O 13 tAm dudng tron ngoai tiép da gidc déu (H) c6 15 dinh d6. Ly mot dinh A bat ki trong
15 dinh d6. Khi d6 c6 7 cip diém dbi xttng nhau qua dudng thing AO, nhu vy c6 tit ci 7 tam
gidc can dinh A dugc tao ra. Véi 15 dinh d6 tao ra 15 : 3 = 5 tam gidc déu, nhung méi tam gic
déu thi sé can tai méi dinh, khi d6 méi tam gidc déu tao thanh s& bi dém lai ba lan.

Vay s6 tam gidc cAn nhung khéng phai 14 tam gidc déu 13 15-7 — 3 -5 = 90 tam gisc.

Cau 11. Chon dép 4n @Y

Goi sb tut nhién c6 4 sb d6i mot khac nhau 13 z = abed, a # 0, a,b, ¢, d d6i mot khic nhau duge
chon tut S.

Khi d6 sb céc sb = duge tao ra 1a: Ay = 3024.

Goi ; sb tu nhién cé 4 chit s d6i mot khac nhau dude chon tit S trong d6 cé ding mét chit sb
chan.

Chon mét s6 chan trong 4 sb chan ciia S xép vao 1 trong 4 6 nhu hinh c¢6 4 - 4 = 16 cach xép chit
s6 chan.

Chon 3 trong 5 chit s6 18 clia S dé xép vao 3 6 con lai c6 C2 - 3! = 60 céch.

Vay c6 tit cd 60 - 16 = 960 s6 ;.

2oz oz . PR 960 20
Xac suat dé viet dugc so ¢ ding mot so chan la P =

3024 63

TRANG 294


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

Cau 12. Chon dap 4n (@
Ta cé 1
Sascp = 5(AD + BC) - d(4, BO)

1 25a4BC
@SABCD—2(AD+BC)- BC

(AD + BC) . SAABC
BC

& 3SaaBc =

& 3BC = AD + BC

< AD =2BC.
Ma ABCD 13 hinh thang c6 ddy AD nén AD = 2BC (1).
BC = (=5;-2;1), AD = (zp + 2yp — 3; 2p — 1).
(zp+2=—10
(1) Jyp—3=—4
D — 1=2

(zp = —12
< yp=-1
\ZD=3.

Vay D(—12;—1;3).

Cau 13. Chon dap an: e @ O @
a)

«fl

Pudng thang y = 3 cit dd thi ham sb y = f' (z) tai ba diém nén phuong trinh f’ (cosz) = 3 ¢
ba nghiém la:

cosz = a,a > 1(I)
= f'(cosz) =3 = | cosz =b,b e (0;1)
cosz =c,c € (—1;0)

R . 5
Xét do thi ham s6 y = cosx trén doan {O; g} ta co

/1, y=">

7 AN _ / N\
o N YT S BN
-1 o5
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DPudng thdng y = b cit d6 thi ham sb tai 3 diém.
Pudng thing y = a cit d6 thi ham sb tai 2 diém.

)
Vay phuong trinh f’ (cosz) = 3 ¢6 5 nghiém thudc doan {0; g] :

b) Ta c6 bang bién thién clia ham sé y = f (z) 1a

T —00 -1 +oo
f(=) - 0 +
+

o0 —+00
f(z) ™~ e
f(=1)

Dua vao bang bién thién ta c6 mlén f(z) = f(-1).

c) Dua vao bang bién thién ta c6 ham sb y = f (z) dong bién trén (—1;+o00) nén ham s6 dong
bién trén (0;2).

d) Xét ham s y = f (z — 2024) — 2023z + 2022 c6 y' = f' (z — 2024) — 2023

Diit t = z — 2024 thi y/ = f/ () — 2023.

y = 0= f(t) = 2023.

7l1
Pudng thing y = 2023 c&t dd thi ham sb y = f' () tai mot diém. Nén ham sb ¢ 1 cuc tri.

Céu 14. Chon dap én: @ (b ® (d]
a)
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Tit diém H ké HK 1 CD, ta ¢c6 CD L (SHK) nén géc phing ciia nhi dién [S, CD, A] bing géc

o = SKH.
Ta cé: /3 /3
HK HC 3 3 3 3  3av3
Ar T ac Ta T HE=AI= e =
tana—SH—G\/:;Q—2

| HK = 3¢/3 3
b

Ta ¢6 BO L (SAC) nén géc gitta SB va (SAC) la géc BSO.

4 2
¢) Ta c6 dién tich ddy Sapcp = 2SaBc = 2 (a3 _ 8a%/3.

4
d)

Goi I 13 trung diém AM, ta c6 PI | SM nén SM || (PNI).

Do d6 d(SM, PN) = d(S, (PNI)) = d(A, (PNI)) vi P 13 trung diém SA.
Do H 14 trung diém AO nén d(A, (PNI)) = 2d(H, (PNI)).

Ta c6 tam gidc ACD déu nén AM 1 CD.

1 4av3  aV3

. 1 1
KeHKJ_NI,HK—§AI—ZAM—Zl 5 5

Xét tam gidc SAH ta c6 PO cat SH tai F nén ta cé:

SP A0 HF __
PA OH FS

HF 1 1 av/3
:>F—S—§HGIIHF—§SH—T
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Ké HE | FK thi:
d(H,(PNI)) = HE

HF -HK
VHF? + HK?
av/39

13
2
Vay d(SM, PN) = al\g@.

Céu 15. Chon dap én: @ (D) [ c ) (d )

a) Ta ¢
f(.’L‘) —_ 80 . 3\/ z24+1-2 < 0 o 3\/x2+1+$ _ 3\/;1:2—}-]_—1 _ 80 . 3‘ [22+1—2 < 0
& 37 —37_80-32<0

80
@(3"’)2—1—3-3E<0
1
& ——<3°<9
9
&< 2.
Céc nghiém nguyén duong clia bat phuong trinh 14 1;2.
b) Ta c6
flz) =0 & 3Veitite _gveitle — g
&£3-37"=0
& (3%)2-1=0
S z=0.
Vay phuong trinh f(z) = 0 c¢6 ding 1 nghiém.
c) Ta ¢
'(x =3V’”2+1+w-ln3-< d +1>—3V””2+1_x-1n3-< x —1>
@) vz +1 z2+1
3Ve*+1.1n3
=—n-(3z-w+3z-v:c2—|— —3_"’-x+3_“’-\/x?+1)
z2+1
3ve*+1l.1n 3
=—— (V22 +1-(3"+3°)+2- (3" -37°

Xét - (3°—37%):
Véiz>0tac63*—3%>0,dodéz-(3*—37)>0.
Voiz<0tac63*—37<0,dodéz-(3*—37")>0.
Suyraz- (3" —37%) >0 v8i moi z € R.

3Ve*+1.1n3
Tacd ———

vzz+1

Vay f'(z) > 0 < z € R. (Suy ra ham s f(z) dong bién trén R).
d) Xét ham sb f(z) = V= +1te _ gVeiti-z,
Tap xac dinh: Z = R.
Ta c6: f(—x) = 3V=HI—e _gVaitlie — _¢(p),
Do d6 f(z) 1 ham s6 1&.
Khi d6

>0vava?+1-(3"+3°) >0 véi moixzeR.
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m mz
f(z? +1)+f(—7> >0& f(z?+1) > f<—7>
sSr4+1> %
B4t phuong trinh nghiém ding Yz € (—o0;0)
m 1
& — >+ —,Vz € (—00;0). ()
2 z
4 . 1 1 1
Véiz<0,tacorc+—=— [(—x) + <——>} < =24/ (-xz) - (--) = —9.
x x x

Khi 34, () tuong duong % > -2 m> —4.

Céc gid tri nguyén ctia m thudc doan [—2024;2025] théa man diéu kién trén 1a:
m € {—3;—2;...;2025} (2029 gi4 tri).

Cau 16. Chon dap an: e @ O @

Y

N w

Goi z va y 1an lugt 13 sb tAn sin pham I va II nha mdy can sin xuét (z > 0,y > 0).
Theo dé ra ta cé hé:

x>0 x>0

0< 2 0<y<2
(T N )

2z + 2y < 10 +y<5

2r + 4y < 12 m+2y\6.
Mién nghiém ctia hé 13 mién trong da gisc (ké c& bién) OABCD véi O(0;0), A(0;2), B(2;2),C(4;1), D(5;0).
a) Téng s6 tién thu dugc 1& F(x;y) = 3z + 5y (triéu dong).

F(0;0) = 0,

F(0;2) = 10,
F(2;2) = 16,
F(41) =17,
F(5;0) = 15.

Vay tién lai cao nhét ta ding 4 tin san pham loai I va 1 t4n loai IL.

b) Piém M (3;1,5) thuéc mién nghiém ctia hé.

c) Bt phuong trinh mo t4 digu kién vé sit dung nguyén liéu C ciia nha m4y la:

2z +4y < 12 & x4+ 2y < 6.

d) F(2;2) =3-2+5-2 = 16 nén tién 1ai thu dugc khi sn xudt 2 tAn sdn pham I va 2 tin sin
pham II 13 16 triéu ddng.

F(4;1) =3-4+5-1 =17 nén tién 1ai thu dugc cao nhat khi sdn xuit 4 tin sdn pham I va 1 tin
san pham II 14 17 triéu dong.
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Cau 17. Péap an: 15,5.

. | 1 [] .

H M N K

bat: XM =YN =z, >3. Tacé: HM = NK =vVz2—-9= MN =18 — 2vz2 — 0.
Xét ham sb: f(z) = 2z - 1300+ 500 - (18 —2vz> = 9) ,z > 3.
1000z
() = 2600 —
f'(z) 3
_2600v/z% — 9 — 1000z
vz -9
F(z) = 0 < 2600v/z% — 9 — 1000z = 0
S 13vVx2 —9 =5z
& 169(z? — 9) = 252
2 169

16
_ 13
x—4.

Béng bién thién:

16800 +00o

16200

Dua vao BBT ta thiy khodng cach gifta hai vi tri M va N la:

13\° . )
MN =18 -2 (Z) — 9 = 15,5 kilomét thi tong chi phi lam dudng néu trén it nhat.

Cau 18. Dap an: 14.
R 1
Dieu kién xac dinh > 0 va = # 3

Ta c6
<4x2 —4zr+1
log, | ————

2z

2z — 1)2
) + 42> + 1 = 6z & log; (—( x2w ) ) + (42* —4z+1)—22=0
& logy (20 — 1) — log; (22) + (22 — 1) — 22 = 0
& log;(2z — 1)2 + (22 — 1)? = log,(2z) + 2z. (1)
Xét ham sb f(t) = log;t + t trén khodng (0; +0c0).
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1 . R .

Ta c6 f'(t) = m7 T 1>0,Vt>0,do dé ham so6 f(t) dong bién trén (0;+00).
n

Phuong trinh (1) c¢6 dang f ((2z — 1)?) = f(2z), suy ra

2z —12=2r42> -4+ 1=2z
&4z’ — 6z +1=0.

Giai phuong trinh bac hai trén, ta thu dugc hai nghiém

3—v5 3++5

)= ——"), T = .

Vi x1 < x2, ta tinh gia tri x; + 2z,:
3—\/5+2_3+\/5
4 4
_3-v5+6+2V5
B 4
9++5
4

< 1
Theo gid thiet x, + 2xo = Z(a + V), suy ra

T1 + 2z9 =

=9
{Z: . (v6ia,b € ZT).

Vay téng a +b=9+5 = 14.

Cau 19. Dép an: 17.

Ta c6 AB = 2¢/17, BC = 2v/3, AC = 2V/14.
Suy ra BC? + AC? = AB.

Do d6 tam gidac ABC vubng tai C.

Suy ra I 1a trung diém cla AB.

Do d6 I(4;-1;0).

Vay OI* = 17.

Cau 20. Dép 4n: 0,96.

Ta nhén xét ring dé di tit A dén B can di sang phai 12 budc va xubng dusi 10 budc.

Téng cong 13 22 bude.

Chon 12 buéc di sang phai cé Cia céach.

Do d6 n(Q) = C33.

Goi D: ”Anh Nam khéng di qua diém giao & vi trf C”.

Khi @6 D: ”Anh Nam di qua diém giao & vi tri C”.

Dé di tit A d&n C can di sang phai 7 budc va xudng dusi 3 budc nén sb cach di 1a C7; cach.
Dé di tit C dén B can di sang phai 5 budc va xubng dudi 7 budc nén sb cach di 13 C3, cach.
Vay n (E) = Czo -Gl

Suy ra o
_ n (D
() =i
1200

~ 29393

= P(D) =1—-P (D) ~ 0,96.

Cau 21. DPéap an: 2,58.
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Ké Al 1L CC', AK 1. BB' = Al =2, AK =1, CC' L (AIK) = CC' 1 IK.

Khi d6 IK 1a khoang céch tit CC’ dén BB’ ciing 1a khoang c4ch tit C dén BB’
=>IK=vV5= A’ + AK? =22 +12 =5 = IK? = AAIK vuéng tai A.

Goi F 14 trung diém BC = MF | CC' | BB’ = MF 1 (AIK), MF N IK = E la trung diém
IK.

Lai c6 MA 1L (A'B'C") = ((AIK); (A'B'C")) = (MF;MA) = FMA = EAF (do MA 1 AF).

V5
. —= AE o 3 .
Lai c6 EF 1 (AIK) = EF L AE = cos EAF = — = %= = — = FEAF = 30°.
F 15 2
3
Do hinh chiéu vudng géc clia tam gidc ABC 1én mit phing (AIK) la tam gidc AAIK nén ta cé:
=TE V3
Saarx = Spapo - cos EAF & 1= Saapc - >
2V/3
< SaaBo = 3
Xét tam giac AMF vudng tai A co:
V15
——  AF 3
an YV 7 V5
s
2v3 2415
Vay Vapcapo = V5 - - =3~ 2,58.

Cau 22. DPap an: 10,7.
C8 mau n = 20. )
Tt phan vi thit ba ciia miu s6 liéu gbc 1a 5 (z15 + T16) € [9;11) nén ti phan vi thit ba ctia mau
s6 liéu ghép nhém 1a
3.20
Qs=9+ - (11—9):7%10,7.
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S& Nghé An

Cau 1. Chon dép 4n ()
Nhém chita Mbt 1a: [160; 165).
25 — 17

Khi d6 M, = 160 .5 = 161,6.
Ao Mo =100t s i ¥ 25— 9) ’

Cau 2. Chon dép 4n (@

Goi T 14 tap hdp hoc sinh hoc kh4d mén Todn, A 13 tap hop hoc sinh hoc kh4 mén Tiéng Anh.
Goi z 14 s6 hoc sinh hoc kh4 c& hai mén Todn va Tiéng Anh, tic z = n(T N A).

Ta cé: n(TUA)+5=45 (31424 —x) +5 = 45 & = = 15. Vay xéc sudt dé chon dugc mot

hoc sinh hoc kh4 c4 hai mén To4n va Tiéng Anh 1a:
15 1

453

Cau 3. Chon dap an
Ta ¢6: (_Z’_C’_i+CTB)—C’ =C’—B:—CTD)=DBl khéngbingz_c_’:nénAsai.

Cau 4. Chon dép an @)

Ta ¢

lim f(z) = lim (2x —-2)=2
z—21 z—2

lim f(z) = lim (—z) = -2
T2~ T—27

f(2)=2

Cau 5. Chon dép 4n @9
Ta c6 AB = (x5 — 243 yp — Ya 25 — 24) = (—1;3; —4).

Cau 6. Chon d4p 4n @)
Diém cuc tiéu clia ham sb da cho 14 z = 2.

Cau 7. Chon dép 4n (@

Dién tich déy B = a?
Ta ¢6 AO = —AC’ — “‘2[

Chiéu cao cua khéi chép 13

So—m—\/(

Thé tich ctia khéi chép S.ABCD bing

1 1 2
V= gBhZ §a2 -2a = §a3.

3a\/§2 a2 2_2
o ) "\ 2 ) T
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Cau 8. Chon dap an (®)

7

Ta cb

BD 1A
{ CiBDLwMA

BD 1 SA
Do 4 SO L BD (SO c (SBD))
o dé
OC 1L BD (OC c (BCD)).
Suy ra géc phing nhi dién [S, BD, C] la SOC.
Ta c6
OA=0C = SAV3 = AC = 25AVS3.
SO = VSA? + AO? = VSA? 4+ 35A% = 25A.
SC = VSA? + AC? = VSA? + 12547 = SAV13.
Ap dung dinh li c6sin trong tam gidc SOC
cos 500 = SO?+0C? — SC? _ 4SA* 4354 — 1354 _ —6 _ V3
" 250-0C 2-2SA-SAV3 44/3 2
Suy ra SOC = 150°.
Vay s6 do géc phang nhi dién [S, BD, C] bing 150°.

Cau 9. Chon dép 4n @9

z=0
Ta cé: f'(z) =0& |z =—-2
T =-3.
Béng bién thién:
T —00 -3 -2 0 +00
Y - 0+ 0 - 0 4+

f(=2

+00 ) +00
y \( )/ \ ()/
f(=3 f(o

Theo gid thiét: £(1) + £(~2) = F(3) + /(0) & F(3) — £(=2) = (1) - (0),
Vi ham s6 dong bién trén khodng (0;+00) va 0 < 1 < 3 nén f(1) — £(0) > 0.
Suy ra f(3) - f(=2) >0 & f(3) > f(-2).

VAay gid tri nhd nhat ctia ham s6 13 f(0), gid tri 16n nhat clia ham sb 1a £(3).
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Cau 10. Chon dap 4n @)

Ta cb
T 3
@3cos<4t—§>=§
(i>cos(4t—z>—1
3/ 2
4t — = =T | gor
o 3 3
4T =T L kor
L 3 3
't=3+kg
& 67T (kez).
Vi0o<t<4nén . -
T T T T
-Véoit==-+4+k—:0<-+k-<4e —-<k<——=-=x221=k ;1; 2}
Véi 6+206+2 © -3 ~ 73 =k €{0;1;2}

8
-Vait=kg:o<kg <4e0<k< o255 =ke{01;2).
v
Céc gi4 tri t tuong tmg khong tring nhau, do d6 c6 tat ca 6 thsi diém thod man.

Vay vat dat li d6 bang 5 om tat ca 6 lan.

Cau 11. Chon dép 4n @Y
Tacbuz =12 u1+2d=124+2d=12& d = 4.

Cau 12. Chon dép 4n (@

< 1
Ta ¢6 van toc cla vat v(t) = §'(t) = §t2 — 2t + 4.
-V (t) =t —2;

-v'(t) =0 <t =2 (loai).
Ta c6 bang bién thién nhu sau

t 4 10
V' (¢) +
34
o) /
4

Vay trong khodng thdi gian tit 4 gidy dén 10 gisy vAn tdc ciia vit dat gid tri nhd nhit bang

4 (m/s).
Cau 13. Chon déap an: e @ e @

a) Bién cb dbi ciia bién c¢6 A 13 A: "Khong c6 hat gibng ndo ndy mam" hay "C4 ba hat gibng déu
khong ndy mam".

b) Vi viéc ndy mam clia ba loai hat giéng 14 doc 14p véi nhau nén xéc sudt dé xay ra bién cb B 1a:
P(B)=z-y-0,8=0,8zy.

c) Ta c6: P(A) = 0,964 = P (A) =1 — 0,964 = 0,036.
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Goi Ay, Ay, A3 1an lugt 14 cac bién cb hat gidng X, Y, Z ndy mam. Khi dé:
P(B) = P(A1) - P(Az) - P(A3) =z -y-0,8=0,224

P(A)=P(A;)-P(A)-P(A3) =(1—=)(1—y)-0,2=0,036

=15 zy=028 |o=07
= 9 © N 11 & A 2 (dozxz>y)
T = y = = —

Vay x4c suit dé hat gidng X ndy mam 1a 0,7.
d) Goi C 13 bién cb: "Cé dtng hai trong ba loai hat giéng ndy mam".
Ta c6 C = (Al ﬂAz ﬂA_3> U (Al mA_zﬂA3) U (A_lﬂAz ﬂAg)
Vi céc bién c¢b thanh phan xung khéc va sy ndy mam ciia cac loai hat 13 ddc lap véi nhau nén:
pP(C)=0,7-04-02+0,7-0,6-0,8+0,3-0,4-0,8
= 0,056 + 0,336 + 0,096 = 0,488.

Cau 14. Chon dap an: e @ O @

B

a) Thé tich ctia khéi ling tru 13
ady/2

1

V=AA1-SABC:a\/§-§a2: 5
b) Goi a 13 gbc giita hai dudng thing BC; va AC.
Vi AC ” Alc'l nén oo = (BCl,AC) = (BCl,AlCl) = BClAl.
Ta cé AlC'l 1 (ABBlAl) = AlCl 1 BAl
Xét tam gidc vuéng A; BC; tai A, ta cd
AiB  Va?+ 2a?

10 _VEF 30— 600,
A101 a )
c¢) Tinh khodng c4ch tit diém A d&n mit phang (A; BC)):
Goi H 14 hinh chiéu vudéng géc clia B; lén BA;.
Vi ABl ” (Achl) nén
d(A, (Achl)) = d(Bl, (Achl)) = BlH
Xét tam giac vuéng BA; By, ta c6

1 1 1 ~ BH = a-av?2 :a\/é.

JZ i@ | 3

tana =

B H? BB? + A, B?
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a6
=5

Suy ra d(4, (A;BCy)) =
d) Ta c6

1
VaaBnm = gd(A (A1BC1)) - SaypNm =

bat MC, =z, NC1 =y (0<z<a,0<y<2a
Ta c6 BCy = \/BA? + A;C? = V/3a? + a? = 2a.

Suy ra

Samne, T Yy _zy ay
A =S .S
SAA1B01 a 2a 2a 242 AMNC: = 2a2 AA1BCy

- (SaaBey, — Samne,)-

Wl

e
3
)-

T
= Sa,Bvm = Saa B, — Samne, = SaaBa (1 - 2—;/2>
Ap dung dinh Ii ¢6-sin cho tam gidc MNC}, ta c6

MN? = MC} + NC} —2MC, - NC; - cos MC; N

a2
& — =%+ y* — 2y cos 60°

=2+’ —2y=(z+9)* - 3zy.

-~
Mit khic (z + y)? > 4zy nén
2

N

azz(x+y) —3zy > dzy — 3zy = 2y = 7Y < az
Suy ra
2
zy o 7

Sa,BNm = Saa,Bo, (1 - 2_a2> > SaaBC (1 - 2ia2> = gSAAlBol-
Khi @6 \/_ \/_ 3\/_

a 7 Ta Ta°+/2
VaaBNm 2 95 SAA1301 = (2 a- a\/§> =B
Déiu "="xdy rakhivachikhiz =y = g.

Z e P 7 3 2
Vay gi4 tri nhd nhét ciia th tich khéi chép A.A,BNM 1a 2 v2

48
Cau 15. Chon dép én: @ (D) (&) (d )
Ta cb:
, T +4x
C (z+2)?
, 9 z=0
y=0&2"4+42r=0%&
= —4.
Béang bién thién:
T | —oo —4 -2 0 +00
y + 0 - - 0 +
-6 400 400
—00 —00 2
Tit bang bién thién, ta c6 gid tri cuc dai clia ham s6 1a —6 (tai z = —4) va gié tri cyc tiéu cla

ham s6 1 2 (tai z = 0). Vi vay, gié tri cuc dai ctia ham s6 nhd hon gi4 tri cuc tiéu ciia ham sb.
Tit bdng bién thién, ta c6 ham s6 nghich bién trén cdc khoang (—4; —2) va (—2;0).
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(x® +2z +4)

(z+2)
2x + 2. Toa d6 cic diém cuc tri ctia dd thi ham s6 13 A(—4; —6) (diém cuc dai) va B(0;2) (diém
cuc tiéu).

Gdc toa dd O(0;0). Ta cb OA = (—4; —6), OB = (0;2).
Dién tich tam gidc OAB la: Saoap = =|(—4) -2 — 0+ (—6)| = 4 (don vi dién tich).

Dudng thing di qua hai diém cyc tri ciia d6 thi ham sb c¢6 phuong trinh: y =

—

2
Cau 16. Dap an: 1.

Goi z (triéu dong) 14 sb tién can gidm gid cho méi chiéc xe méay (0 < z < 43).

Giadm 1 triéu dong/chiéc thi s6 lugng xe may ban ra trong mot nim ting thém 200 chiéc.

Giadm z triéu dong/chiéc thi sb lugng xe mdy ban ra trong mét ndm ting thém 200z chiéc.

Do dé:

S6 lugng xe méy ban ra trong mét ndm 1a: 600 + 200z (chiéc).

Chi phi mua vao la: 38(600 + 200z) (triéu dong).

Gi4 ban mbi chiéc la: 43 — z (triéu dong/chiéc).

Lgi nhuin doanh nghiép thu dugc trong mét nam la:

(43 — 2)(600 4 200z) — 38(600+ 200z) = (5 — ) (600 200z) = —2002° + 400z -+ 3000 (tridu ddng).

5 '(z) = —400z + 400
Xét ham s6 f(z) = —200z” + 400z + 3000 trén khodng (0;43): /(@) v

Bang bié
flz)=0ez=1 8"

thién:
z 0 1 43
7@ R
3200

T bang bién thién, ham sb dat gi4 tri 16n nhét tai z = 1.
Vay doanh nghiép phai gidm gi4 ban 1 triéu déng mbi chiéc dé thu dudc 1gi nhuin cao nhét trong
mot nam.

Cau 17. Déap an: 360.

| 7
’
| /’/
| 204
[ c =
D : ‘i S
: CH,
4 ’
| // &
| s VARRN
| P N
| s 4 ~
4 N
| s 7 N
A/ ’ N
1., 7 R ,
N 77 -z=> B
e ~ ’ -
’ A _ P
e g -
e ~
7 ~
7 ~
7 ~
D (o4

Goi H 14 hinh chiéu ciia B’ 1én mit phang (BA'C).
Vi AC || A’C' nén
AC | (BA'C') = d(AC, BC") =d(AC,(BA'C")) =d(C, (BA'C")) =d(B',(BA'C")) = B'H =d.
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Tt dién B'.BA'C’ ¢6 ba canh B'A’, B'C’', B'B d6i mot vudéng gbéc nén
1 1 1 1

B'H2 B'A”? + B'C"” + B'B2
1 1 1 1
TE e BT
abc
Va2b? + b2¢2 + c2a?
& a’b’c® = d*(a®b* + bc® + c*a?) (1).
Thé tich hinh hop chit nhat 14 V = abc, do @6 V nhé nhét khi va chi khi V2 = a?b?c? nhd nhit.
Dit a = zyz, b = zyt, c = x2t, d = yzt v6i z,y,2,t € Z+.
Thay vao (1), ta duge 22 = y* + 22 + 2.
Dé V dat gié tri nhd nhéit thi z,vy, z,t € Z* nhé nhét.
Bb sb nguyén duong nhé nhit thod méan déng thitc trén 1a (z;y; 2;t) = (3;2;2;1) (ho#ic cic hodn
vi clia y, 2, ).
Khi d6
=3 a=12
y=2 N b=6
z=2 c=6
t=1 d=4.
Vay dién tich toan phan ciia chiéc hop 13
Sip = 2(ab+bc+ca) =2(12-6+6- 6+ 12-6) = 360 dm®.

=d=

3
Cau 18. 1) Xét ham sb y = %—3m—6ln(2—x)+1:
Tap xéc dinh: D = (—o0;2).
6 —z3 +22% + 3z
I 2 — .
v==° 3+2—x 2—-x
z =0 (thod mén)

Y =0& —2°+22°+32 =0« |z = —1 (thod min)

z = 3 (loai).
Béng bién thién:
T —00 -1 0 2
! + 0 - 0 +
11 ~+00
— —6In3
—00 1—6In2

Vay ham sb da cho dat cuc dai tai diém z = —1 va dat cuc tiéu tai diém z = 0.

2) Bac Hoang lua chon hgp dong loai 1: S6 tién thué cdn hd bac Hoang phai trad cho nim thit n
(n € N*) 1a mot cip sb cong vi s6 hang dau u; = 220 va cong sai d = 11:

U, = 220 + (n — 1) - 11 = 11n + 209 triéu dong.

Béc Anh lya chon hop dong loai 2: S6 tién thué cin hd bac Anh phai tra cho nim thit n (n € N¥)
13 mot cip s6 nhan véi sb hang dau v, = 194 va coéng boi g = 1+ 6% = 1,06:

v, = 194 -1,06"! triéu ddng.

Béac Hoang sé chi tra tién thué hang ndm it hon bic Anh khi:

Uy, < vp & 11n 4209 < 194 - 1,06" ! & f(n) = 194 - 1,06" ! — 11n — 209 > 0.

Xét ham s6 f(x) = 194-1,06°" — 11z — 209 véi z > 1:

f'(r) =194-1,06°'-1n1,06 — 11.
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f"(z) =194-1,06°" - (In1,06)* > 0,V > 1, suy ra f'(z) dong bién trén [1;+o0).

Mait khac, f/(1) = 1941n1,06 — 11 =~ 0,31 > 0 nén f'(z) > 0,Vz > 1.

Do d6 ham sb f(x) dong bién trén [1;+00).

Ta cb

f(8) =194-1,06" —11-8 — 209 =~ —5,28 < 0

f(9) =194-1,06® — 11-9 — 209 ~ 0,94 > 0.

Vine N nén f(n) >0 n>09.

Dau nam thtt 9 tuong ttng véi ddu ndm 2024 + 9 — 1 = 2032.

Vay tit dau ndm 2032 tré di thi bac Hoang sé chi tra tién thué hang ndm it hon bac Anh.

0,75t
Cau 19. Ta c6 P'(t) = (0’7_'_5771—6(”5,5)2'
n-r+e

T gia thiét, ta c6 hé phuong trinh
m

P(0) = 30 nr1 0 m=30m+1) fn—os
PO) =15 | 0.7m R RICAL NS Sy PN
(n+1)2 o n+l
45 135075
P(t) = ~— 575 va P'(t) = -
Suy ra P(t) 0.5 4 e 0750 va P'(t) 4(0,5 + e=0.75t)?

Dao ham cip hai clia P(t) 1a
P(t) = @ —0,756~%75t (0,5 + e—0,75t)2 — e 075 . 9(0,5 4 e~075t) . (—0,75e~075)
B (0,5 + e—0,75t)4
40507 (.5 — =075t
C 16 (05+e0m

_ In0,5 4

P'(t) = _ 0,75t _ —0,75¢ _ t = = _1n2.
(t)=0<05—e 0ee 0,5 & 05 gl
Bang bién thién ctia ham sb P'(t):
t 0 —41;2 +o0
P"(t) + 0 -
138
5
P’(t) / \
15 0

P4 Z S 2 Z Z 4
T bang bién thién, toc do sinh trudng clia quan thé nam men dat mic toi da tai t = 3 In 2.

. . R v 2 4 45 .
Khi d6, so 1 é bao ct an the na 1‘P<—1 2>:—=4 e bao.
i do, so lugng te bao cia quan thé nam men la 3 n 05+ 05 5 té bao

Cau 20.
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1) Ta c6 AM = AD? + DM? = 1/ (4V/3)2 + 42 = 8.

Tuong tut BM = 8, suy ra AM = BM = AB = 8 = AABM déu.

Ma SA =SB = SM nén S.ABM 13 hinh chép tam gidc déu.

Goi N 13 trung diém ctia AB va G 13 trong tdm tam gidc ABM, khi @6 SG L (ABM) hay
SG L (ABCD,).

Dién tich tam gidc déu ABM canh bang 8 13

824/3
SaaBm = ;/_ = 16+/3.

Ta ¢cb
128

3Vs.aBm 3 3 83

© Saasv_ 16v3 3
Béan kinh duong tron ngoai tiép tam gidc deu ABM la

1
Vs.aBm = §SG -Saapmu = SG =

oy =283 _8V3
32 3
Suy ra
2 2
SA=SB=SM=\/SG2+GM2=\/<¥) +<8\3/§> =8\3/3

Vi tam gidc SCD can tai S ¢6 M 13 trung diém ctia CD nén SM L CD.
Dién tich tam giac SCD la

1 1 8/6 3216
SASCD—éSMCD—i'TS—T
Mat khac . )
Sancp = 5CD-BC=_ 8- 4v/3 = 16V/3 = Saapum
128
= Vsncep = Vsapm = 5
Suy ra khoang céch tit N dén mit phing (SCD) la
128
(N, (SCD)) = Vsnep _ "3 _ o/
Sascp 321/6

3
Vi AB || CD C (SCD) nén AB || (SCD) va SD C (SCD).
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Do d6 d(AB, SD) = d(AB, (SCD)) = d(N, (SCD)) = 2V6.
2) Dung BI L SM tai I € SM.

Trong mit phing (SCD), k& IK || CD v6i K € SD.
ViCD L SM nén IK L SM. o

Do d6 géc phing nhi dién [B, SM, D] 1a géc BIK.

Xét tam giac SBM can tai S ¢6 SB=SM = % BM =8.

Goi F 1A trung diém ctia BM, ta cb

EM V6
MB=— =
cos S S

=

o)
ooguk
=)

Suy ra

IM=BM-COSS/]\/I\B=8~?=2\/6

= BI =vBM? — M2 = /8 — (2V6)2 =

Ta cé $v/G \/_

ST 1
SI=SM—IM = T—mf S Ty
Vi IK | MD nén
IK SI 1 1 1
Ta cb
$D — VBRI = ¢ SORTRE

IM 3 4433

KD=—.SD=-.— = .
= S S 13 V33
Mat khac

BD =+/AB? + AD? = \/82 4 (4V/3)% = 4V/7.

Ap dung dinh Ii c6-sin trong tam gidc SBD:

176 128
wsGDp L BDAFSDr-sBr 2t 5 T3 1
2BD - SD - - '
2. 47 4\/_ V231

Ap dung dinh Ii ¢6-sin trong tam gidc BK D:
BK?=BD?+ KD?—-2BD-KD -cosSDB

12
& BK?2=112433—2-4V7-v/33- —=— = 49.

) V231
Ap dung dinh i c6-sin trong tam gidc BIK:
——  BI?+IK?—-BK? 40+1-49 2 V10
cos BIK = = = — =_ .
2BI - IK 2.24/10-1 V10 5

s 1
V4y cb-sin clia géc nhi dién [B, SM, D] bang —Q.

Cau 21.
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B

Goi H, K 1an lugt 13 hinh chiéu vudng géc ctia M lén AC va B,C;.
Goi N, P lan lugt 1a trung diém ctia AC va B;C;.
bat AC =z, BiCy =y = zy = 37.
Vi AAB,C; = ACC1 B (c-c-¢) nén AP =CP = ACPA cén tai P = PN L AC.
Ching minh tuong ty, ta c6 PN L B;C;. Do dé:
PN =d(AC, B;().
Dé dang tim dudc:
52+ 62 x2 42 61 z%+9°
PN_\/2_4_?_4'
Ap dung bat ding thitc Minkowski, ta c6:
MC+ MA=+vVMH?+ HC?>+ VMH? + HA?

> \/(MH + MH) + (HA+ HC)?

= VAMH? + AC? = VAM H? + 22.
Tuong tu, ta co:
MB; + MC; > /AMK? + y2.
Tu do6 suy ra:
MA+MC+ MC,+ MB,;

> VAMH? + 22 4+ \/AM K2 + 2
> \/(2MH +2MK)? + (z + y)?
\/4HK2+ (z +y)?
> \/4d2(AC, B,Cy) + (z + )?
= /4 PN2+z2—|—2zy-|—y
x —I—y

«

)+x2+2xy—|-y2

=+v122+2-37 =196 = 14.

. MN
Dau "= xayrakh1M€PNvaW=§.
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Cau 22. Sb tap con ctia tap hop A 1a 2.
Suy ra n(Q2) = 2" - 2" =4".
Goi B 1a bién cb "Lay dugc mot bo thit ty (X,Y) sao cho X UY = A".
Néu tap hop X c6 m phan ti (0 < m < n) thi X c¢6 C™ cach chon.
Khi d6, & X UY = A thi t4p hgp Y phai chita tit c& cic phan tit thudc A\ X va c6 thé chita
thém mot sd phan tit cia X. Do X c¢6 m phan ti nén sb cach chon tap Y 1a
C% +CL + -+ C=2™ c4ch.
Theo quy tac nhan, trudng hgp nay c6 C™ - 2™ cch chon cip (X,Y).
Suy ra s6 phan t cia bién c¢b B 13
n(B)=Cy,-2°4+C,-2'+---4+Cl-2" = (142)" = 3",
Xéc suat c&%a) bié%ncé B l?)é .
n
P(B) = n(Q) 40 (4) '
S e 81 3\" 81 81 . we 2 .
Theo dé bai P(B) = 118 = (Z) = 18 =>n= log% <m) (khéng phéi s6 nguyén).
e e e 7290 3\
Phan bién: Sita lai xac suat thanh 2006 <Z> , khi d6 ta tim dugc n = 6.
Khi n = 6, tdp hop A c6 6 phan tit va c6 26 = 64 tap hop con.
Xét 64 tap con nay, ta c6 thé chia thanh 32 cip tap con bu nhau {S, A\ S}. Véi mdi cip, vi
SN(A\S) = o nén ta chi cé thé chon tbi da 1 tap con tit mdi cip dé ddm béao hai tap bat ki
trong céc tap dudc chon ludn cé giao khic rong.
Do d6 sb tap hop con dudc chon t6i da 1a k = 32.
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S& Ninh Binh

Cau 1. Chon dap an @
Ta c6

/3 (cot tan — x
2

) dz =

INE

| I
/r PRy PP S PP~y PP S~

4 1

Suyraa=4,b=——-,c=—=.

Vaysza+b—c:4_§_(_1

Cau 2. Chon dép 4n @

Ta cé: I (1;—2) 13 trung diém ctia AB.
Khi d6, duong trung tuyén k& tit C c6 VTCP 1a I@

cos2

<cot2 + tan? = — 2) dzx

- — 4

dzx

(2;5) = VIPTla @ =

(5; —2).

Vay phuong trinh téng quét cla trung tuyén CI : 5z — 2y — 9 = 0.

Cau 3. Chon dép 4n @)

Y

A

o

D

Chon hé truc toa @6 Mzy nhu hinh veé.

H
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Do AB = 21 (m), AD = 4 (m) nén ta c6 toa do céc diém: M(0;0), H (g;—z), N(2m;0),

3
K (—;2).
2

Vay d6 thi ham s6 c6 dang: y = —2sinz.
S = SaBcp — Shoa

:27r-4—2/ | - 2sinz|de
0

Khi d6 dién tich phin dt con lai la: =87 —4 /0 sinz dz
= 8 + 4cosz|;
=8r +4cosm —4cos0
=81 — 8~ 17,13 m%

Cau 4. Chon dép 4n (@

C D

bat canh ddy cla thiung 1a z dm (0 < z < 6).
Theo dinh li Ta-1ét trong tam gidc OAK, ta co:
MH _ AM _MH _6-z_ \/3(6—.%).
OK OA 3.3 6 2
Thé tich cia thung la:
V=B-h=6Soun-MH

=6- w2\/§' \/5(6_56)

B 4 2

_? (—2® + 627)

=4 (-2 .
Xét ham sb f(z) = —z® + 62° trén khodng (0;6):
xz =0 (loai)
'(z)=-32+12z =0« '
/(@) vl xz =4 (théa mén).

Suy ra max f(z) = f(4) = 32.

Vay thé tich 16n nhét ciia thing 13 Z .32 =72 dm®.

Cau 5. Chon dap an @
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25 .
Ta c¢b g =7 = 6,25 nén nhém chita tit phan vi thit nhat 14 [10;12).

25—4
Suy ra Q; = 10 + 6 - (12 — 10) = 10,75.
,3n  3-25 . , o 1AL 1 N
Ta c6 T-"1 = 18,75 nén nhém chita t phan vi thit ba 1a [14;16).

18,75 —(44+6+8
Suy ra Q3 = 14 + — (4+ + )~(16—14)=14,375.

Khoéng tit phan vi ctia mau s6 liéu ghép nhém la:
Ag = Qs — Q1 = 14,375 — 10,75 = 3,625 ~ 3,63.
Cau 6. Chon dép 4n @)
o N — SNP o MN = 3B ‘ . 190: . 390:
Ta c6 MN =3NP & MN = ZMP = MN = (300;120;6) = N (800; 320; 14).
Suy ra a = 800,b = 320,c = 14 = S = 452.

Cau 7. Chon dép 4n @)

Goi A 13 bién cb: ” Sb céch chon tam gisc vudng c6 ba dinh 13 dinh cia da gidc”.

B 13 bién c6: ” Sb cach chon tam gi4c can c6 ba dinh 13 ba dinh clia da gisc”.

Dé chon ra tam gisc vudng, ta chon mot canh clia tam gidc 1am dudng kinh dudng tron ngoai tiép
da gisc déu, cé 5 = 18 céch.

Chon mot dinh con lai clia tam giac, c6 36 — 2 = 34 cach.

Do dé, n(A) = 18 - 34 = 612,

Dé chon ra tam gidc can, ta chon mét dinh clia tam gidc can, cé 36 cach.

Pudng kinh dudng tron ngoai tiép da gidc di qua diém vita chon chia dudng tron thanh hai phan
dbi xitng nhau qua dudng kinh.

. 36 — 2
Khi d6 ta chon hai dinh con lai d6i xitng qua dudng kinh trén, c6 = 17 céch.

2 R 36
SO tam gidc deu c6 ba dinh 1a dinh cta da giac la 3= 12.
MBSi céch chon ra ba dinh clia tam gidc can trén, mdi tam gidc déu dugc chon lai 2 lan.
Do 36, n(B) =36-17 — 12 -2 = 588.
Dé chon tam gisc vudng cin, ta chon mét canh cla tam gidc 1am dudng kinh dudng tron ngoai

tiép da gidc déu, cb 5= 18 céch.

Chon dinh con lai dé tam gisc d6 can, c6 2 céach.

Do d6, n(ANB) =18-2 = 36.

Vay sb cich chon ra tam gidc vudng ho#ic can cé ba dinh 13 dinh ciia da gidc 14 n(AU B) =
n(A) +n(B) — n(AN B) = 612 + 588 — 36 = 1164.

Cau 8. Chon dép 4n @)
Goi u,, 1a s6 hang cia hinh thtt n.
Ta cb u; = 1 va canh clia tam gidc déu & hinh thit n + 1 gip d6i canh clia tam gidc déu & hinh
thtt n nén s6 hang cia hinh thit n + 1 gip déi sb hang & hinh thit n.
Do d6, (uy) 14 cip s6 nhan c6 u; = 1 va cong boi q = 2.
S6 hang ciia hinh thit 15 18 s = uq - ¢** = 1. 21 =214,
Goi v, 14 s6 tam gidc & hang thit n.
Ta thiy hang thtt nhit gom 1 tam gidc, hang thtt hai gom 2 tam gidc khéng chung canh véi hang
1, hang thit ba gdm 3 tam giic khong chung canh véi hang 2,...
Do dé, (vy,) 1 cip s6 cong c6 v; = 1 va cong sai d = 1.
Téng s6 tam gidc cla hinh thtt 15 gdm 2'* hang la:

24 2+ (2 - 1)d) 24 .[2-14+ (21 -1)-1]
So14 = 9 = 9
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Vay tong s6 que diém la:
a=3- Sy =3-134225920
= 402677760
=2%.3.5.29-113.
S6 uéc nguyén duong cla a la:
B+H1+D)A1+1)1+1)(1+1)=14-2-2-2-2 =224

Cau 9. Chon dép 4n ()
Tap xac dinh ¥ = R.
Ta c¢6 y = 32% — 2mx +m + 6.
Ham s6 da cho khéng c6 cuc tri khi va chi khi phuong trinh ¢’ = 0 v6 nghiém hosc c6 nghiém kép
A, <0& (—m)*—3(m+6) <0
&m?—3m—18<0
& -3 <m<6.
Dom e Znénm e S ={-3;-2;-1;0;1;2;3;4; 5;6}.
Vay téng cac phan ti cla S 1a
(=3)+(-2)+(-1)+0+1+2+3+4+5+6=15.

Cau 10. Chon dap 4n @)
Ta ¢6 BO = (—2;2; —1).

rT=2—-2t
Phuong trinh tham sb clia dudng thdng BC: { y = —1+ 2t Goi H 13 chan dudng cao ké tit A
z=3—1t.

xubng BC = H(2 — 2t; -1+ 2t;3 — t).
Suy ra AH = (1—2t;—3+2t;4 —t).

AH BC =06 —2(1—2t)+2(-3+2) — (4—1) =0 A
Vi AH 1| BC nén: Véjt:§,tacéﬁ=

©9t—12=0<:)t=§.
<_§._1.§>
37 33)

Mot vecto chi phuong cia duong cao AH 1a v = —zﬁ (—— i 2)
1
Suyraa=—;lvéb5=—z. 1
a = b = —— (——) s —2_
Vay S=a+3 1 +3 1

Cau 11. Chon dap 4n (@
Tam ctia mit cau 13 trung diém I cia doan thing AB, suy ra I(1; —2; —3).
Bé4n kinh mit cau la:

AB 22422+ (—8)2 642

2
Phuong trinh mat cau can tim la:
-1+ (@y+2>*+ (2 +3)*=18.

Cau 12. Chon dap 4n @)

Dit t =1+ 2sin’z. Vi 0 <sin?z < 1 nén t € [1;3], khi d6 y = \/5f(t) + 11.
Dua vao dd thi ham s6 y = f(z), v6i moi ¢ € [1;3] ta c6 1 < f(t) < 5, suy ra:
1< \/5f(t) +11 <6 4<y<6b.
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-y=6st=11+2sin’z=1&sinz=0&2z=Fkr (k€ Z).
—y=4<:>t=3<i)1+251n2x:3<:)cosa::0(:)x=g—i-kﬂ' (k € Z).
Suy ra maxy = 6 va miny = 4.

Vay tong gid tri 16n nhét va gia tri nhé nhat cia ham s6 13 6 + 4 = 10.

Cau 13. Chon dap 4n: @ () © (d )

a) Ménh dé sai vi:

- Hop I 6 10 phiéu: {1;2;3;...;10}.

- Hop II ¢6 20 phiéu: {11;12;13;...;30}.

- Ban Hoa rit 1 phiéu tit hop I bd vao hop II, khi d6 hop II c¢6 21 phiéu.

- Tiép theo, ban Hoa chon 3 phiéu tit hop II.

S6 phan ti ctia khong gian mau 13 n(Q) = 10 - C3; = 13 300.

Nhén xét vé sb du ctia binh phuong mot sb tut nhién khi chia cho 5:

Binh phuong mdt s6 tu nhién c6 tén cing 1a 0;1;4;5;6;9, do d6 khi chia cho 5 chi ¢6 thé du 0, 1
hoac 4.

- Trong hop I:

+ Céc sb c6 binh phuong chia cho 5 du 0: {5;10} (2 s).

+ Céc sb c6 binh phuong chia cho 5 du 1: {1;4;6;9} (4 s6).

+ Céc sb c6 binh phuong chia cho 5 du 4: {2;3;7;8} (4 sb).

- Trong hop II:

+ Céc s6 c6 binh phuong chia cho 5 du 0: {15;20; 25; 30} (4 s9).

+ Céc sb c6 binh phuong chia cho 5 du 1: {11;14; 16; 19; 21; 24; 26; 29} (8 s).

+ Céc sb c6 binh phuong chia cho 5 du 4: {12;13;17; 18; 22; 23; 27; 28} (8 s).

Dé tong cac binh phuong ciia 3 s 14y ra chia hét cho 5, s6 du tuong ng clia 3 binh phuong chi
c6 thé 1a (0;0;0) hosic (0;1;4).

- Kha niing 1: Chuyén 1 s6 c6 binh phuong chia 5 du 0 tit hop I sang hop II (c6 2 cach chon phiéu
tit hop I). Khi d6 hop II ¢6 5 s6 du 0, 8 s6 du 1, 8 s6 du 4:

+ C4 3 sb c6 binh phuong chia 5 du 0: ¢6 2 - C3 = 20 cach.

+ Goém 186 du0,1sbdul,1sddud:co?2-Ci-Cg-Cy =640 cach.

- Kha niing 2: Chuyén 1 s6 c6 binh phuong chia 5 du 1 tit hop I sang hép II (c6 4 cich chon phiéu
tit hop I). Khi d6 hop II ¢6 4 s6 du 0, 9 s6 du 1, 8 s6 du 4:

+ C4 3 s c6 binh phuong chia 5 du 0: ¢6 4 - C3 = 16 c4ch.

+ Gom 136 du 0,186 du 1, 1sbdud:céd-Cj-Cy-Cg= 1152 cach.

- Kha niing 3: Chuyén 1 s6 c6 binh phuong chia 5 du 4 tit hop I sang hép II (c6 4 cich chon phiéu
tit hop I). Khi d6 hop IT c6 4 s6 du 0, 8 s6 dut 1, 9 s du 4:

+ C& 3 sb c6 binh phuong chia 5 du 0: ¢6 4 - C3 = 16 céch.

+ Gom 186 du0,1s6dul,lsddud: co4d-Cj-Cs-Cy= 1152 cich.

S6 két qua thudn 1oi cho bién c6 B la:

n(B) = (20 + 640) + (16 + 1152) + (16 + 1152) = 2996.

Kb 0 9006 749

P(B) = 13300 3325

b) Ménh deé sai vi:

Khi bién cb A da xay ra (phiéu lay tit hop I ¢ binh phuong chia hét cho 5), hop II khi d6 c6 21
phiéu gdm: 5 s6 c6 binh phuong chia hét cho 5, 8 s6 c6 binh phuong chia 5 du 1 va 8 sb c6 binh
phuong chia 5 du 4.

S6 cach chon 3 phiéu tit hop II 1a C3, = 1330.

S6 cach chon 3 phiéu théa man tdng binh phuong chia hét cho 5 la:

C: 4 Ci-Ch-Ct =10+ 320 = 330.

Suy ra:
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330 33
P(B | A) = 1330~ 133°
c¢) Ménh dé ding vi:
Bién c6 A x3ay ra khi phiéu rit tit hop I c6 binh phuong chia hét cho 5, titc 14 s6 ghi trén phiéu
thudc tap {5;10}.
Xéc suat clia bién cb A la:

2
d) Ménh dé sai vi:
e _P(ANE) _PA)-P(4NB
_ n P(A)—P(ANB

P(AIB) = P(B)  1-P(B)

_P(A) —P(4)-P(B| A

B 1 - P(B)

33
_02-02-752 100 3325 250 125
. T4 T 5152 2576 1288 644’
3325

Cau 14. Chon dép én: @ (D) [ c ) (d )

a) Ménh dé dting vi:

AC = (~5;3;1) 1a mt véc-to chi phuong ciia dudng thing AC.
Dudng thang di qua hai diém A v C c6 phuong trinh tham sb 13

r=2-—5
y=-2+3t (teR).
z2=2+t

b) Ménh dé ding vi:
Mt cdu (S): (z — 5)2 + (y +1)% + (z — 7)% = 56 c6 tam I(5; —1;7) va ban kinh R = 2v/14.
Ta o6 AB = (=3;3;—3) va AC = (=5;3;1) = [AB, AC| = (12;18;6) = 6(2;3; 1).
Phuong trinh mét phing (ABC): 2z + 3y + z = 0.
Khodng cich tfxl tam I dérz mé)ut phi%mg (ABC) 1a
2:5+3-(-1)+7 14

A, (ABC:)) B 2+3Zr12 /14 \/1_%'
Duong thang d di qua I va vudng géc véi mit phang (ABC) c6 phuong trinh tham sé:

T=5+2t

y=—-1+3t

z="T+t.
Dé thé tich tit dién NABC 16n nhét thi khodng cich tit N d&n (ABC) phai 16n nhét, khi @6 N
13 giao diém ctia dudng thdng d véi mijt cau (9).
Toa d6 diém N tuong tng véi gid tri ¢ théa méan
(2t)* + (3t)? +t* = 56 & 14> = 56 & t = £2.

_|2-94+3-5+9

-Véit=2= N(9;5;9) = d(N, (ABQ)) = il = 3V14.

2:14+3-(-7)+5
—V61t=—2:>N(1;—7;5):>d(N,(ABC’))=| +\/1(_4 )+ |=\/ﬁ
Do d6 chon N(9;5;9) = a-b-c=9-5-9 = 405.
c) Ménh dé sai vi:
M3t phing (ABC) c¢6 phuong trinh 2z + 3y + z = 0, di qua gbc toa d6 O(0;0;0).
d) Ménh dé sai vi:
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Goi J(z;¥; 2) 13 diém théa méan J—}l — 2ﬁ + 3ﬁ - 0.

Ta cb
'.'IZ _IL‘A—2CBB+3IL‘0_2—2-(—1)+3'(—3)__§
7T 12243 2 T 9
_Yya—2yp+3yc —-2-2-1+3-1 1 :>J(_§'_1'E)
S 1-243 2 2 2’ 222 )°
3 _2a—2z+32¢c _2-2-(-1)+3-3 13
7T 12243 2 )
Khi dé

T = [MA—2MB +3MC| = [2MJ + (JA - 27B +37C)| = 2m.
Biéu thitc T dat gi4 tri nhé nhét khi va chi khi M 13 hinh chiéu vudng géc ctia J lén mit phing

5 1
(Ozy) = M (—5, —§,O>.
13

V@yminT=2MJ=2-7=13.

Cau 15. Chon dép én: @ (D) (e (d )

a) Ménh dé sai vi:

Tit 46 thi ham s6 suy ra dd thi ¢ hai diém cuc tri 13 A(0;2) va B(2; —2).
Phuong trinh dudng thing d di qua hai diém cuc tri A, B 13

z—0 y—2
= 2 —2=0.
Khoéang céach tit goc toa d6 O den duong thang d 1a
d 2
d(0,d) = ——— = —.
(0.4) V22 +12 5

b) Ménh dé ding vi:

Tit 6 thi ham s6 suy ra dd thi ¢ hai diém cuc tri 13 A(0;2) va B(2; —2).
Do d6 ycp = 2 va yor = —2.

¢) Ménh d3 diing vi:

Ta c6 f'(x) = 3az® + 2bx + c.

D4 thi ham s6 c6 hai diém cuyc tri 1a A(0;2) va B(2; —2) nén:

£(0) =2 d=2 a=1
f@=-2 |8a+4b+2+d=-2 |b=-3
) & o
f(O):O C:O C:O
£(2) =0 120+ 4b+c=0 d=2.

Suy ra f(r) = 2> — 322 + 2, do d6 f(5) =5° —3-5% +2 = 52.
d) Ménh dé ding vi:
Xét phuong trinh hoanh d6 giao diém ctia f(z) = 2® — 32> +2va g(z) =z — 1

r=-—1
2 —-32+2=z2-12-322-2+3=0< |z=1
r=3.

Dién tich hinh ph&ng gi6i han béi hai dd thi 13
1 3

S=[|o*—3* —w+3| dz+ [[2° - 32>~z +3 d =8.
-1 1

Cau 16. Chon dap an: e @ e @
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Al

a) Ménh dé dtng vi
Goi N 1a trung diém ctia canh A'C".
Tt gidc A’NCM la hinh binh hanh nén CN || A’M.
Miit khéc A'M C (A'BM) = ON || (A'BM) (1).
Tt gidc MBB'N la hinh binh hanh nén B'N || BM.
Miit khéc BM C (A'BM) = B'N || (ABM) (2).
Tu (1) va (2) suy ra
(B'CN) || (AABM) = d(A'B,B'C) =d((B'CN),(ABM)) =d(C, (A'BM)).
Vi M 13 trung diém ciia AC nén d(C, (A'BM)) = d(A, (A'BM)).
Ké AH L A'M tai H (3).
(BM L AC o
Ta cb {BMJ_AA’ = BM 1 (ACC'A")= BM 1L AH (4).
Tu (3) va (4) suy ra AH 1L (A’BM) = d(A,(A'BM)) = AH.
Vi BM L (ACC'A’) nén hinh chiéu ctia A'B lén (ACC'A’) 14 A’'M, suy ra (A'B, (ACC'A)) =
BA'M = 30°.
Xét tam gidc A’ M B vudng tai M

BM
BM=6—*/§=3\/§=>A'M= S 3V3 _
2 tan BA'M tan 30°

Theo dinh 1i Pythagore trong tam gidc vuéng A’AM
AA = VAM? — AM? = V9% — 32 = 6.
Trong tam gidc vudng A’AM, dudng cao AH cb
/ . .

AH-A'M = AA' - AM = AH = Aﬁ,ﬁM = 6‘/3 S _ava
Vay khoang céch giita hai dudng thing A’'B va B'C 13 2v/2.
b) Ménh dé sai vi

7 / 62\/3
Ta c6 Vapoapor = AA - Sapo = 62 - = 541/6.
c) Ménh dé ding.
d) Ménh dé ding vi

. [BM L (ACC'A’)
Ta cé ,

BM c (A'BM)

= (A'BM) L (ACC'4)).

Cau 17. DPap an: 48.
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Chon hé truc toa @6 Ozy nhu hinh veé.
Do tam gidc ABC déu vd AN = AP = 4 dm nén tam gidc ANP déu = NP = 4 dm.
Xét tam gidc OAN vudng tai O, ta cb
OA =+VAN? —ON? = /42 — 22 = 2¢/3 dm.
OM = OA— AM = 2v/3 — V3 =+/3 dm.
Ay . . 142/3 2
Dién tich tam gidc ABC 1a Sapc = 1 - 49v/3 dm?.

Toa d9 céc diém 1a A(0;2v/3), M(0;V/3), N(=2;0), P(2;0).
Phuong trinh dudng thing AP:

x—2 y—20
= o y=—v3z+2V3.
0—-2 2/3-0 y
Gi3 sit parabol c6 dang (P): y = az® + bz + ¢ (a # 0).
Do (P) di qua cic diém M, N, P nén ta cé hé phuong trinh
=3 ae V3
4 V3,
4a—2b+c=0 C=\/§

Dién tich hinh phing gidi han bdi dudng thing y = —v/3z + 2v/3, parabol y = —£m2 +3 va
hai duong thing z =0,z =214

2
/ ( \/_ac+2\/_) ( \fx2—|—\/§>‘dx=$.

0
Dién tich mat ban 1a

S = Supc—6S =49V3—6- %_45\f

Suy ra a = 45, b = 3.
Vay a + b = 48.

Cau 18. DPap an: 7,6.

Phuong trinh mit cau tdm I, ban kinh R =314 (S): (z —3)* +¢y* + 2> = 0.

Dé t6ng thdi gian bay clia hai khinh khi cau dén A 1a nhd nhét thi diém A thuéc mit cau (9),
khi d6

(a—3)2+b2+c2 =9 (a—3)°+b+c>—9=0.

Ta c6

AM = \/(a =572+ (b—4)* + (c — 4)%,

AN—\/a— 24024 (c—3)%
Tong thoi gian bay ctia hai khinh khi cau dén A 13
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AM AN 1
T="—"—+"—=_—"—(AM + 2AN).
=720 10 o0 AM +24N)
Bien déi biéu thitc AM + 2AN:

AM +2AN = \/(a—5)2+ (b— 42 + (c—4)? +3[(a — 3)2 + B2 + 2 — 9] + 21/(a — 6)2 + b? + (c — 3)2
=\/4a2—28a+4b2—8b+4c2—80—|—30+2\/(a—6)2+b2—l-(0—3)2

2
=2\/<a—;> -1+ (c—1)2+2,/(a—6) + b2 + (c— 3)°
_2PA+2NA > 2PN,

v6i diém P (g 1; 1).
DAu d&ng thitc x4y ra khi va chi khi diém A n8m giita P v& N, titc la
Ae PNN(S)
—
PA=kPN (0<k<1).
. _]\} 9 . N 2
Ta c6 PN = 3’ —1;2 |, phuong trinh dudng thang PN:
T = ! + §t
202
y=1-—-1
z=1+2t.
Thay vao phuong trinh mét cau (S):

(1+§t)2+(1_t)2+(1+2t)2:9

2 2
45, 9, 27
e R e
& 1 + 5 1 0
o t=§(th6amén0<t<1)
t = —1 (loai).
? 2 11
Véi t = —, ta dudc toa do diem A <5; 5 €>
2 11
V@yS:a+b+c:5+5+g=%=7,6-
Cau 19. DPap an: 30.
Ta cb
, —a(b+e 0Ty (7506075
P'(t) = (b + e~ 0.75t)2 - (b+ e~075t)2°
Theo gia thiét
a
P(0) =20 - b+1 =20
P'(0) =10 0.7 _ 1y,
(b+1)2
Thay b+ 1= 2% vao phuong trinh thit hai
0,75 300
=106 "= =106 a=30.
"
Suyrfa,b=2—0—1=O,5.
Do do6 20 59 50,75t
\ ) e_ ’
P(t) = 0,5 + e-0.75t va P(t) = (0,5 + e—0.75t)2"
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Téc dd sinh trudng clia nAm men dat gid tri 16n nhat khi P'(t) dat gi4 tri 16n nhét.
Dt u = e %™ (u > 0).

Khi d¢
P (lt) ° gy = 2225
=gu) = 2 = 0,25 :
(05+u) ZZ bl

. c a3 . 0,25
Ap dung bat dang thitc Cauchy cho hai s6 duong —— va u
u

u u

Suy ra

0,95 22,5
——tutl>2=g(w) < 5= =112
U

DAu d&ng thic xay ra khi va chi khi
2
025 _ veu?=025eu=05ce %" =05

u
Tai thoi dié;)rél d6, sb lugng té bao clia quan thé nAm men 14
P(t) = ———— = 30 té bao.
®=95+05 © bao
Cau 20. Dap an: 196.
Goi z,y 1an lugt 14 sb kilégam thuc phdm X va Y can dung.
Pitu kién: 0 <z < 1,6 v4 0 < y < 1,1
Lugng protein va lipit cung cdp 1an luot 13 800z + 600y va 200z + 400y.
Theo yéu cau bai toan, ta cé hé bat phuong trinh:
0<z<16 0<z<16
O0<y<ll o O0<y<l1l
800z + 600y > 900 ) 8z + 6y > 9
200z + 400y > 400 x4+ 2y > 2.
Mién nghiém ctia hé bat phuong trinh 14 mién tit gidc ABCD (ké ci bién), véi toa dd cac dinh:
- A(0,6;0,7) 1a giao diém cfia hai dudng thing 8z + 6y = 9 va z + 2y = 2.
- B(1,6;0,2) 1a giao diém cfia hai dudng thang z = 1,6 va 2 + 2y = 2.
- C(1,6;1,1) 1a giao diém ciia hai dudng thing z = 1,6 va y = 1,1.
- D(0,3;1,1) 13 giao diém ctia hai dudng thing 8z + 6y = 9 va y = 1,1.
Chi phi mua nguyén li¢u 1 biéu thitc T'(z;y) = 250z + 110y (nghin ddng).

8z + 6y = 9Y
=16 A(0.6;0.7)
B(1.6;0.2)
C(1.6;1.1)
y=1 D D(0.3;1.1)

C
N z
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Biéu thitc T dat gia tri nhé nhat tai mot trong céc dinh cla ti gidc ABCD:

- Tai A(0,6;0,7): T(0,6;0,7) = 250 - 0,6 + 110 - 0,7 = 227.

- Tai B(1,6;0,2): T(1,6;0,2) =250 - 1,6 + 110 - 0,2 = 422.

- Tai C(1,6;1,1): T'(1,6;1,1) =250 - 1,6 + 110 - 1,1 = 521.

- Tai D(0,3;1,1): 7(0,3;1,1) = 250 - 0,3 4+ 110 - 1,1 = 196.

VAy chi phi it nhat & mua nguyén liéu 13 196 nghin dong (khi mua 0,3 kg thuc pham X va 1,1 kg
thuc pham Y).

Cau 21. DPap an: 6,9.
Gi4 tri trung binh ctia mau sb liéu ghép nhém 1a:
4258447516+ 52,56+ 57,510+ 62,5-3+67,5-2 _ 925

45 T 18

T =
Phuong sai la:
925 2 ( 925>2 ( 925)2
8-(42,5—§> +16- 47,5—1—8 442 67,5—K 3860
45 81

82:

Do léch chuén la:

s=1s2= %z&&

Cau 22. Dap an: 43.

Ta c6 s6 phan tit khong gian mau 13 n(Q) = 8!.

Goi bién ¢ A: "TAm cdy hoa dudc trong khong cé hai cdy hoa hdong nao cliing loai trong canh
nhau".

Ta c6 cac truong hgp sau:

Trudng hop 1: Hai cdy hdng nhung khong cé cdy nao dudc trong & dau hosic cudi hang.

N N
B N B N B
B Q N Q B N B Q

Trong hai cdy hoa hong nhung cé 2! cich trong, {ng véi mdi cich trong d6 tao ra mot vi tri trong
gitta hai cdy hoa hong nhung va hai vi trf tréng & hai bén, c6 P3 = 3! cich trong ba ciy hong bach
vao ba vi tri dé.

Ung v6i mdi cach trong nhu vay c6 bén vi trf tréng giita ciy hong nhung va ciy hdng bach va hai
vi trf hai bén, c6 A} cich trong ba cdy hong qué vio ba trong siu vi tri d6 (tham khéo hinh v&).
Trong trudng hop nay ta c6 2! - 3! - A3 = 1440 c4ch.

Trudng hop 2: Hai cdy hong nhung cé ding mot cdy dudc trong 8 dau hodc cubi hang.

Trong ba ciy hoa hong bach cé 3! cach trong, {ng véi mbi cach trong d6 tao ra hai vi trf trong
giita hai cAy hoa hdng bach v hai vi trf tréng & hai bén, c6 C} - 2 cach 14y ra mét cdy hong nhung
va trong cdy d6 & dau hodc cubi hang, tng véi mdi cach trong d6 tao ra hai vi trf tréng gitta hai
cdy hong bach va mot vi trf bén ngoai clia ciy hong bach cudi cling, c6 P3 = 3! cch trong ba ciy
hdng qué vao ba vi tri d6, {tng v6i mdi cach trong dé cé ndm vi tri tréng giita hai cdy hong bach
va hdng qué dé trong ciy hong nhung con lai (tham khéo so dd sau)
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B B B

va ngudc lai.

N enNBlQ@lIBllQ]B

Trong trudng hop nay ta c6 3! - C5-2-3!-5-2 = 1440 cich.
Trudng hop 3: C4 hai cAy hoa hong nhung déu dugc trong & dau va cudi hang (tham khdo hinh
VvE).

N|Q | B|®Q | B| Q| B| N

N|B|Q|B|Q|B|Q|N

Trong truong hgp nay ta cé 2! - 3!- 3! -2 = 140 cach.
S6 phan tit clia bién cb A 13 n(A) = 1440 + 1440 + 144 = 3024.
n(4) 3024 3
Vay P(A) = —<=——=—=5=3+40=143.
PA =TT Tw *
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S& Quang Ninh

Cau 1. Chon dép 4n @)

Tit ndm 2022 dén ndm 2030 13 8 nim, ti s6 ting dan s6 13 0,89% /nim.

Ta c6 dan s6 clia Quang Ninh ndm dau tién 13 1,36 triéu ngudi, hAm sb theo bién t = 8 dugc cho
bdi cong thitc:

S =1,36 - %78 x~ 1 46.

Cau 2. Chon dép 4n (@)

Dé ham sb xac dinh thi
10g3(x2—2x+m)—1>0© > —2x+m—32>0
2 —224+m>0 > —2x+m >0

m >4
=
m > 1.
Vay dé ham sb xdc dinh v6i moi s6 thuc z thi m > 4.

Cau 3. Chon dép 4n @)
Nhém chita tt phan vi thit ba 1a [14;16).

3
2,100 — (12 + 22 + 34)

Khi d6 Qs = 14 + 4 = (16 — 14) = 14,775.

Cau 4. Chon dép 4n @)
Ta cé lim (az — V2 —|—bx—+—2) = 5.

T—+00
Néu a = 0 suy ra EIJP (ax — Va2 4+ bz + 2) = EIJP (—\/acz + br + 2) = —00 (miu thuén).
Do d6 a # 0.
Suy ra
a’z? — (2 + bz + 2)
lim (ax—Vz?+br+2)= lim
T—+00 ( ) T+00 g 4 4 / x2 +br+2
(a®>—1)z% — bz — 2

= lim .
e+ g + Va2 + bx + 2
(a #0
f— b =
\ (Z+1_

Suy ra b= —10= b € (—o0; —3).

Cau 5. Chon d4p 4n @)
Hé sb a3 tuong tng v6i sb hang asz®.
Suy ra hé sb chita z° trong khai trién ctia da thitc P(z) 14 1+ CJ + C2 + .- + C3, = 330.

Cau 6. Chon dép 4n @)
Goi r 1a ti 1€ lam phat trung binh ctia 3 nam.

3
Ta ¢6 80 = 100 (1 — 1%()) suy ra r ~ 7,2% .

Cau 7. Chon dép 4n @)
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Goi H 1a trung diém cta AB.
Ta o6 d(Z, (SCD)) _ IC _ 1
d(B,(SCD)) BC 3
Vi AB || (SCD) nén d(B, (SCD)) = d(H, (SCD)).
Vi tam gidc SAB déu va (SAB) L (ABCD) nén SH 1 (ABCD).
Goi M 1a trung diém ctia CD. Ta cé:

SH 1. CD
= CD 1 (SHM).
{HMJ_C’D (SHM)
Trong miit phang (SHM), ké HK 1 SM.
Vi
HELCD _ pk | (SCD) nen d(H, (SCD)) = HK
HK L SM nem A -
, 1 1 1 4 1 1
Ta c6 HKQ_SH2+HM2_5+7_§:>HK_\/§'
1
Vay d(I,(SCD)) = §HK = ?
Cau 8. Chon dép 4n @)
—3m—1
Tacéy=z+2m—|—1+imT.3 1
. . —om — oA A oA 2 X . N X N \
wll}Iinoo(y— (x +2m+1)) —mllginoox—_i_2 = 0 suy ra tiém cén xién ctia d6 thi ham so 1a duong
thing A: y =2+ 2m + 1.
Ta cé 1-3+2 1
—3+2m+
d(4,A) =v2 = =2
(4,4) 7
3
m=§
=2m-1=2= 1

Vay tdng cac phan ti cla S bang 1.

Cau 9. Chon dap 4n (®)

Dua vao dd thi f/(z) ta c6 bang bién thién ctia ham s6 f(z)
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r |—o0 -2 1 3 +00

-0 - 0 +

+ 0

Vay ham s6 f(z) c6 2 diém cuc tri, ddng bién trén khodng (—oo; —2), khong dat cuc dai tai z = 1.

Céau 10. Bt t = 3c0s2024z — 1. Vi —1 < 082024z < 1, Vz € R nén t € [—4;2]. Khi d6 bai toidn
tré thanh tim gi4 tri 16n nhit v gi4 tri nhé nhat clia ham sb y = |f(t)| trén doan [—4;2].

x —4 2

f(@) - 0
3

0 \

Nén cé f(—4)f(2) < 0 nén phuong trinh f(t) = 0 c6 duy nhat mot nghiém thudc khodng (—4;2).

—4

t —4 To 2

3 4

IF @) \ /

0

Do d6 Eﬁ% | ()| = 4; [Ifli;f?l] |£()] = 0.

Cau 11. Chon dép 4n @)

R 2 1
Hai duong tiém cén cia do thi ham s6 la z = —— va y = 2.

. 1
Giao diém ctia 2 tiém cén la I <—§; 2>.

6.’E0 —4
i s 34 (o 4
s o 3zg+1
18 2 2 R . 18
Tacéy = Gz +1)2 ; phuong trinh ti€p tuyén ctia do thi (C) tai diem M c6 dangy = m (x—
) + 61‘0 —4
x
0 31}0 + ].
2 . . 1 6z — 10 12
Tiep tuyen giao véi tiém cin ding tai diem A <—§; %) suy ra [A = 320 1 1 ‘
2 2 2 1 2(3 1
Tiép tuyeén giao véi ti€ém can ngang tai diéem B (2x0 + 3’ 2) suy ra IB = ‘%‘

Khi d6 dién tich tam giac TAB la S = %IA -IB =4.

Cau 12. Chon dap 4n @)
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Flycam thit hai

z

5

9m

e ————

Gia stt flycam thtt nhat 1a vi tri diém A suy ra diém A (3;2;5);
flycam thtt hai 1a vi tri diém B suy ra diém B (—5; —6;9).
Khi d6 khoéng cach gitta hai flycam la AB = V82 4 82 + 42 = /144 = 12.

Cau 13. Chon dap 4n @)

Gia stt gia cho thué cin hd ting x triéu dong/cin.

Khi d6 s6 cin ho bi bo tréng 1a 202 cin.

Do dé, s6 cén hd duge thué 13 50 — 20z cin.

Khi d6 tdng sb tién thué nha s& 13 (2 + z)(50 — 20x) = —202° + 10z + 100 tri¢u dong.

Dé doanh thu cao nhit thi y = —20z2 + 10z + 100 dat %ié tri 16n il(})lét.
2a  2-(—20)

Vay gié cho thué mdi cin 13 2,25 triéu ddong moi thang thi doanh thu ciia cdng ty cao nhéat.

Vi day 14 ham s bac hai nén ymax dat dugc khi z = = 0,25.

Cau 14. Chon dap 4n @)

A D
B i \‘\ C/
/}I'———\‘\— ——————————— - D
B N c
Ta co_) N R .
A’N:A’A+E+W=A'A+B+§@
— —
= 2A'N = 2A'A + 2AB + BC.
Ta cb
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— — — 1 — 1
D’M:D’D+W:D’D+§D_é=A’A+§E§

> 3D'M = 34A+ A_B>
Suy ra

— — —
7:2A’A+2E+@+A’A-3A’A-%A_B>

_ LA+ BE =il + 8O = B

2
Khi d6 |%| = BM = VBC? + CM? = (/12 + (%) = ?

Cau 15. Chon dap an @

Goi H(a;b;c) = CH = (a+ 1;6— 9;c + 18), BH = (a— 2;b — 3;¢ — 3).

Ta c6 AB = (1;2;3), AC = (—2;8; —18) [ﬁ B} (—60;12;12) nén (ABC') c6 vecto phap
. 1

tuyén 7 = —E[ﬂi,@] = (5:—1;—1).

Phuong trinh mét phing (ABC) 13 5z —y — z — 4 = 0.

ViH e (ABC)=5a—-b—c—4=0(1).

Vi H la tryc tdm cla tam gidc ABC nén

{C’HJ_AB {cﬁ-ﬂ%:o {a+2b+3c+37:0

= = 2).
BH1AC  \BE.AC =0 20— 8b+18c—34=0 O
1
Tu (1) va (2) tacéa=—§,b=—3§7,c=—§0#a-f—b—l—c- —18.

Cau 16. Tap xdc dinh 2 =R\ {m}.
, 22 —2mz —m? +4m
S @-my
Dit f(z) = 2° — 2mz — m? + 4m, h(z) = 2> + mz — 4m, g(z) =z — m.
Db thi ham sé da cho c6 hai diém cuc tri A, B khi f(z) c6 hai nghiém phan biét z;, 2, khic m
A =2m?—4m >0 m > 2 .
< {f(m)=—2m2+4m7é0® m <0 (1)
W (z1)

g'(z1

hl(.’Ez
Y2 = y(:l'z) (.’L‘g

Vi 1, 2, 13 hai nghiém ctia phuong trinh 2° — 2ma — m? + 4m = 0 nén theo Viet, ta c6

1+ 22 =2m (2)

1T = —m2 +4m (3)
Gia stt A(zy;v1) 14 diém cyc dai, B(zy;y2) 13 diém cuc tiéu. Ta cé bang bién thién clia ham sb.
Suy ra z; < z2 (4).

n=y(x) = =2z, +m

Khi dé

\_/\./

= 2IE2 +m.

~—

r |—oo 1 m T2 +00
y + 0 - - 0 +
Cb +00 +00
—00 —00 CT
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Khi dé yéu cau ctia dé bai tuong duong véi

|1 —y1 — 2| _ |72 —y2 — 2
d(A,d) =3d(B,d) & 7 =3 NG
|.’£1 —(2x1+m)—2| _3|w2—(2x2+m)—2|
V2 - V2
& |zr+m+2| = 3|z +m+2|.
Truong hop 1. 21 + m+ 2 =3(zs + m+2) & 1 — 3z = 2m + 4.

P 40 zo = —1
Keét hgp véi (2) ta duge
1 =2m+ 1.
m=3+v10
Thay vao (3) ta dugc —m* +4m =—-12m+1) & m* —6m—-1=0& (deu thoa
m=3—+v10

maén (1)).
Vi m = 3+ V10, tacs |
G6im = , ta cé
z; = 2(3+v10) + 1 = 7+ 2V/10.
.’I,'2:—1

Véi m = 3 — V10, ta ¢6
{x1=2(3—\/E)+1=7—2\/1_0.

Trudng hop 2. 1 + m+2 = —3(x2 + m + 2) © 1 + 322 = —4m — 8.

Khong théa (4).

Khéng thoa (4).

2 =5 4
Két hogp véi (2) ta duge T =om+
To = —3m — 4.
m —_— _é
Thay vao (3) ta dudc —m? +4m = (5m +4)(-3m —4) & 14m? +36m+16=0< | 7
m= —2
(déu théa man (1)).
8
4 =y
Véim = — ta ¢ 16 Khong thoa man (4).
Ty = —7
s , JTr=— ; ~
Véi m = —2, ta c6 { Théa méan (4).
To = 4.

Vay m = —2.

Cau 17. Téng sb hinh chit nhat c6 thé tao thanh trong luéi m x m 1a Npep = 13+ 23+ 4+ m? =
(m + 1)2m?

Téng sb6 hinh vudng cé thé tao thanh trong ludi m x m 1a Ny = 124+ 22 + .- + m? =
m(m+1)(2m + 1)

6

(m+1)*m* m(m+1)(2m + 1).

T(‘;ng s6 hinh chit nhat ma khong phai hinh vuéng 14 N = Nyen—Npy =

4 6
X4c suat chon duge mdt hinh chit nhit ma khong phai hinh vudng 1a
m(m+1)(2m + 1)
thn - th th 6 2 2m+1
P:—:l— :1— 5 9 :1__.—_
Nuen Nuen (m+1)*m 3 m(m+1)
4

Vi P > 0,84 = 0,48m? — 3,52m — 2 > 0 (1).
Vim > 2, m € N nén thtt 1an lugt m € {2;3;4;...} ta dudc gid tri nhé nhat ctia m thda man (1)
la m = 8.

Cau 18. Chon diém A tring v6i diém gbc clia hé toa d6 Ozyz, khi d6 dinh bitc tuong tai diém
A 14 diém C(0;0;8), dinh bitc tugng tai diém B 1a D(100;0;10), goi M (z;y; 1,6) 1a diém dit may
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anh (0 < z < 100).
Ta c6 phuong trinh dudng tron ciia hd nuée trong mit phang Ozy 1 (z — 50)% + y* = 2500 nén
phuong trinh bs hd hinh ban nguyét 14 y = v/ —22 + 100z.
Do d6 diém M cé toa d6 1a (x; v/ —22 + 100x; 1,6).
Ta ¢6 MC = (—a; —v/—a% + 100; 6,4), MD = (100 — &; —v/—a? + 100z; 8,4).
Ta goi ¢ 1a gbc quan sat ctia may adnh chup toan cdnh hai bitc tugng thi
cos ¢ = |cos<m, m>| = 53,76 :
+v/—10000z2 + 100260z + 41240,1376
Ta c6 géc quan sat 16n nhit khi cos ¢ dat gia tri nhé nhit < f(z) = —10000z> + 1002960z +
412490,1376 dat gi4 tri 16n nhit (0 < z < 100).

x 0 50,148 100

+ 0
0 0

< 672 2
Ta c¢6 f(x) dat gid tri 16n nhat khi z = 50,148, khi d6 cos ¢ = 6aT7 nho nhat.

Khi dé géc ¢ 16n nhat bang ~ 89°.

Cau 19.

a) Dung AH | BC (H € BC), suy ra AH 1 (BCC'B').

Trong tam gidc vuéng ABC: AC = vVBC? — AB? = aV3, AH = Al;cjflc = a\/g.

Dung HI 1 BB' (I € BB') thi BELHI | pp ) (AHI) hay AIH =

e "\BB' L AH 2y -

) AB? q AH av3 5V3  3a . IH 3

Ta;COBH—B—C—§, _tana_ 2 : 3 _TO:SIDIBH_E_E

. 1 1 , _ —— 3a*V/3 P
Vay Vagc.ap o = 3Vappc =3+ 3 -AH - 3 BB'-BC -sinIBH = 5 don vi thé tich.
b) Dung B'D 1 BC (D € BC), ta c6 B'D 1 (ABC).
C6 d(A'C", B'C) = d(A'C’, (B'AC)) = d(B, (B'AC)) = g—g .d(D, (B'AC)).
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Dung DJ L AC (J € AC), DK 1 B'J (K € B'J), khi d6 d(D, (B'AC)) = DK.
— — 4
Trong tam gidc vuéng IBH: sin IBH = g = cos[BH = 5

BD:BB/'COSI/BT{ZQCL-§:8_5G

B’D:BB'-sinI/zﬁ=2a-§=%“.
8a

2a — —
DJ CD 51 1
= = = — D = —Q.
AB - BC % 5= DJ =g
6a 1
DB'-DJ 5 '3% _ 6a
VB'D? + DJ? 36a2 N a? 5v/37
25 25
BC 6a 6av/37
Vay d(A'C', BC)= =~ .DK =5- = .
ay d(A'C',B'C) DO T 37

=

Trong AABC:

Suy ra DK =

Cau 20. Ta cg_ 49
IOg*/ngfy2?—J|—zy+2 =z(z—3)+yly—3)+zy—6
3z + 3y +6
22+ Y+ oy +2
&log 53z 4+ 3y +6) + (3 + 3y +6) =log 5(2° + > +xy +2) + (£° + y* +zy + 2).
Ham sb f(t) =log 5t +t¢, t > 01a ham dong bién trén (0; +o0).
=13z +3y+6)=f(z®+y*+zy+2)
o4+l +ry—3z—-3y—4=0

&2z +y—3)* + (V3y — v3)* = 28.

+3z4+3y+6=a>+y +xy+2

< log 3

N 3a —/3b+6
a=2x+y—3 =" %6
bat = va a2+ b =28 (O).
' {b=\/§y—\/§ y— V33 ©
=—
- —4 —4 —V3b—2
P=8x+7y 5=7+ T 7 e P_7_ T 7 :3a V/3b 76=Q.
T+y+6 T+y+6 r+y+6  3a+3b+48

= (3Q —3)a+ V3(Q + 1)b+48Q + 276 = 0 (d).

Dudng thang (d) c6 diém chung véi dudng tron (C)

&d*(0,d) < 28

o (48Q+276)°
(BQ-32+3(Q+1)

S41Q% + 559Q + 1580 < 0

;<28

@—%<Q<—4:>P—7<—4©P<3.

Vay max P = 3.
a2+b2=28 a2+b2:28

Xét hé & 28 — 5a = 3a*+(28—5a)? = 84 & 28a%—280a+700 =
—15a — 3v/3b+84 =0 b= Ve

0oa=5=b=+v3=1=23, y=2 (théa man).
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S& Son La

Cau 1. Chon dap én@
Taco6c?=a?>—b0>=25—16=9=c=3.Titucula 1 F, =2c=6.

Cau 2. Chon dap 4n (®)

E

B IY; C

ﬁ@ﬁ—lﬁ(ﬁ—l—ﬁ):ﬁ):ﬁ:—&ﬁ.

- FTZH-ﬁ = ﬁ = F la trung diém cta AB.

byt FM = oFE, Khi ds:
BM = AM — AB = AF + FM — AB

=§zﬁ+$ﬁ—zﬁ
z—%zﬁ—kx(ﬁ—ﬁ)
= —Lﬁ-i—x(—&@—lzﬁ)

= <—— - —x) E 3561@
Lai c6 B? —z@-l-ﬁ

Baldleril M, B, C thing hang khi va chi khi hai vecto BM va B_Cg' cung phuong;:

_é_éz—_3x<:)1+1x——3x®zx——1®x——1
-1 1 2 27 27 2 T
Véi z = 7 ta co:
1 1 1 MF 1
FM = - FB o P = —L(Fal + MB) & SFal = — SME = L
7 7 7 ME ™~ 8
Dodba=1,b=8=a+b=0.

Cau 3. Chon dap an @

Ta c6 AB = (2;6).
Phuong trinh dudng cao clia tam gidc ABC ké tit C 1a
(z+3)+3(y—2)=0&2+3y—3=0.
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Cau 4. Chon dép 4n @)

S6 phan tit ctia khong gian mau 13 n(Q) = C3; = 2600.

Nhan xét vé sb du ctia binh phuong mdt sb nguyén khi chia cho 5:

- S6 chia hét cho 5 thi binh phuong chia hét cho 5 (du 0).

- S6 chia cho 5 du 1 ho#ic 4 thi binh phuong chia cho 5 du 1.

- S6 chia cho 5 du 2 ho#ic 3 thi binh phuong chia cho 5 du 4.

Chia tap hgp S thanh 3 tap con:

- A= {5;10;15;20;25} gom 5 s chia hét cho 5.

- B ={1;4;6;9;11;14; 16; 19; 21; 24; 26} gdm 11 sb chia cho 5 du 1 hoic 4.

- C ={2;3;7;8;12;13;17; 18;22; 23} gom 10 s6 chia cho 5 du 2 hoic 3.

Dé a® + b + ¢? chia hét cho 5, ta cé hai trudng hop:

- Truong hop 1: C4 3 s6 déu thudc tdp A (du 040+ 0 = 0).

Sé cach chon 1a CE = 10.

- Trudng hop 2: Chon 1 s6 thudc tap A, 1 s6 thudc tap B va 1 s6 thudc tip C (du 0+1+4 =5:5).
S6 céch chon 13 C; - Ci, - Cl, = 550.

S6 céch chon 3 s6 théa man yéu cdu la C} + C} - C; - Cjp = 10 + 550 = 560.

X4c suét can tim la:

C3, T 2600 65

Cau 5. Chon dép an @)
S6 hang tong quét trong khai trién la:
_ 2\*
Tysr = CF (32%)°7" (—ﬁ> = CE35F(—2)Fz15%% (0 <k <5,keN).
S6 hang chita z'° tmg véi:
15 — 5k =10 < 5k =5 < k =1 (thda man).
Hé s6 can tim la:
C:-3*-(=2)' =5-81-(—2) = -810.

Cau 6. Chon dép an @)

Tt gid thiét ta c6 a,b,c # 0 va a < 7. Do a 1a 86 18 nén a € {1;3;5;7}.

Nhan xét: Mdi cach chon dudec mot bo 3 chit sb a,b, c phan biét thod mén a < b < ¢ sé chi lap
duge duy nhat mot s6 abe.

Xét cac truong hop:

- Trudng hgp 1: Vi a = 1, chon 2 chit s6 b, c tit tap {2;3;4;5;6;7;8;9} c6 C2 = 28 céch.
- Trudng hgp 2: Véi a = 3, chon 2 chit sb b, ¢ tit tap {4;5;6;7;8;9} c6 C; = 15 céach.

- Trudng hop 3: Véi a = 5, chon 2 chit sb b, ¢ tit tap {6;7;8;9} c6 C; = 6 cach.

- Trudng hop 4: Véi a = 7, chon 2 chit sb b, c tit tap {8;9} c6 C3 = 1 céch.

Vay sb céc sb thod man yéu cau la:

Ci4Ci4+C24+C2=28+15+6+1=50sd.

Cau 7. Chon dép 4n (@
Ta co:

2

1 8
cos’z = 1 — sin®

=1——=—_

T 5 9\/_
24/2

Dog<a:<7rnéncosa::—T.

Bién ddi biéu thic:
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1+sin2z +cos2z (14 cos2z)+sin2z
1+sin2z —cos2z (1 — cos2x) + sin 2z

2cos?x + 2sinz cos

2sin? x + 2sinz cos T
2cosz(cosx + sinx)

2sin z(sinz + cos z)
coS T

sin x

_2v2
3

1
3
= —2V/2.

Cau 8. Chon dap an @

V—2246x—-5>8—-2z&

1<z <5h
<~
Ta c6 rse S b
& co | |52° — 382469 < 0 uyraa=3,b=>.
4<zr<d
& z<4
3<$<23
L 5
[4<2<5
<~
_3<z<4
S3<x<b
Viy a? —2b=3%—-2.-5=—1.
Cau 9. Chon dép 4n (@)
= i +5>0
1 T
log1< . —|—5)>—2¢> le z—2 1\ 2
2 \z+1 =x-2 __Z _|_5<<_>
Ta co: e+l o2 2 Giai (1):
(422 — bz — 12
—— >0 (1)
o 2 —x—2
4x2—5m—12<4 @)
\ 22 —x—2
<5—\/217
8
42% — bx — 12 .
m>0¢> —l<x<?2 (3)G1&1(2)Z
5+ /217
Ty
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4z* — br — 12 4% — 5z — 12 — 4(z? — z — 2)
—— <4 <0
22—z —2 22—z —2
—z—4 )
2,90 Tit (3) va (4) suy ra t4p nghiém ciia bét
—4<z< -1
(4)
T >2

phuong trinh la:

S=(-4-1HU (HTW, +oo>. Vi z € [-2025;2025] v& = € Z nén:
T € {—3;—-2;3;4;...;2025}. VAy c6 tat ca 2 + (2025 — 3 + 1) = 2025 gi4 tri nguyén théa man.
Cau 10. Chon dap 4n (@

Ap

o o

Ay

B,

[og O

Cy &

D,

Canh hinh vudng A; B;C1D; bgmg 8 nén dién tich la S; = 82 = 64.

2
N 2 2 1
Canh hinh vudng A;B;CsD5 bang % nén dién tich 1a S; = (%) = g2. 3
2 2
N 2 2 2 1
Canh hinh vuéng AsBsCsDs bing <8\—2f> . % _3 (%) nén dién tich 13 S; — 82 (§> ,

\/§ 99 1 99
Canh hinh vu6ng AlOOBIOOCIOODIOO bgLIlg 8 (7) nén dlén tich la 5100 = 82 . (5) .

T=5+8+" -+ S0

1 1 2 1 99
=82+82-—+82-<—) +---+82-<—)

2 2 2
1) 100
v - (3)
Ta c6 tong: 82 2
= —T
1—2
2
_26 2100_1_2100_1_27 1
- 1.2100 - 293 - 293"
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Cau 11. Chon dép 4n (@)
) Vi+1l-1
Véi z > 0, ham s0 f(z) = vt -1

Vé6i £ < 0, ham b f(z) = 22 + 3m + 1 lién tuc.
Xét tinh lién tuc cia ham sb tai diém z = 0:

VErI-1_ 11

lién tuc.

e = T e e
lim f(z) = lim 222 +3m+1) =3m +1,
z—0~ z—0~
£(0) =3m +1.

< 1 1

Ham s0 lién tuc tai z =0 < lim f(z) = lim f(z) = f(0) & 3m+1=-m=—.
z—0t+ z—0~ 2 6

Vay ham sb lién tuc trén R khi m = ~5

Cau 12. Chon dap 4n @)

?aco' z I (LR )
eV +1(vVotd—2) =09yz+1(z+4—4)
:hmx(\/m+2)
z—0 9:1;\7/;3—4_1
o VT+4+2 4
= 50 oVz+1 ~ 9

Suyraa=4,b=9=a+b=13.

Cau 13. Chon dap 4n @)

Ké MQ || CD (Q € BC), MN | SA (N € SD), NP | CD (P € SC).
Ta duoc thiét dién 13 hinh thang M N PQ.

Goi R= MNNQP.

Trong miit phing (ABCD), goi I = BD N MQ.

Ta co: MQ = MI + 1Q.

MI  MD MD
B8R wa_ D
@_¢ = 1Q = "7 - OD.

CD BC AD
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MA
Mam—xnen
MA MA x \MD MD 1
f)4Dd MA+MD ~ z—i—l AD ~ MA+MD z+1
o doé:

MD MA
1 T T+2
= AB D=——AB+ ——-<AB=_—-<AB.
z+1 +x—|—1C x-l—l +2(a:+1) 2(x +1)

Tam gidc RMQ va tam gidc SAB c6 cic canh tuong {tng song song nén hai tam gidc ndy dong
dang v6i nhau:
S (B9)'_ (et et
Ssap \AB/ ~ \2(z+1)/)  4(z+1)2
NP SN AM x
Laic6 NP || CD = = =
et I €D = CD~ 8D AD ~z+1

CD=_——
r+1 2(x+1)
NP x

, do d6

MQ  z+2
SRNP . (NP>2 .’132

S \MQJ) T (z+2)*

suy ra:

NP =

Suy ra ——

Semo
Khi d6:
SMNPQ Srnp z? 4z +4
SRMQ SRMQ (.’17 + 2)2 (x + 2)2
Tu (1) va (2) suy ra:
SMNPQ _ SRMQ - SMNPQ _ (.’E+2)2 ' 4($C+ 1) _ 1
Ssap Ssap Srmqo 4 +1)?2 (x+2)?2 z+1
Theo gia thiét:
SMNPQ . 1 N 1 1

= =—-—=z=1
Ssap 2 rz+1 2 v

Cau 14. Chon dap 4n (@

Goi K 1a trung diém ctia AB, tam gidc ABC déu nén CK 1 AB.
Suy ra AB L (C'CK) = AB L CH.
Ké CH L C'K tai H thi CH 1 (C"AB) hay d(C, (C'AB)) =CH =a.
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Géc phéng nhi dién [C", AB,C] 1a CKC' = a.

2
Tacé:cosa=i=>sina= 1—(i> =£,tana=ﬁ.Dodé:
V6 V6 3 2
H
-CK:—(,J = aV/3.
sin v
—h:C’C’:CK-tana:a\/g-gzzﬁ.

Cau 15. Chon dap 4n @)

Céc mit phang (SIC) va (SIB) cling vudng gbéc voi (ABCD) nén SI 1 (ABCD).
Géc giita SC va (ABCD) bang 60° hay SCI = 60°.

Ta ¢6 IC = aV/2, SI=IC-tanﬁ:aﬁ-ﬁ=a¢6.
(AB4+CD)-AD (2a+a)-2a _ 342

2 2

1 1
Vs.apcp = gSI - SaBcp = 3 - aV6 - 3a* = a®*V/6.

SABCD =

Cau 16. Chon dép 4n @Y
Ta c6 R =180 — 150 = 30 .

Cau 17. Chon dap 4n @)
(6) Céc khing dinh ding 13 (3), (4)

Cau 18. Chon dap 4n @)

Goi A 1a bién cb hai thé 14y ra cé tich 13 mot sb chia hét cho 10.

- Trudng hop 1: Hai thé 14y ra c6 ding 1 thé ghi s chia hét cho 10.
C6 5 - 45 = 225 céach.

- Trudng hop 2: Hai thé 14y ra déu ghi s6 chia hét cho 10.

Cé C2 = 10 céch.

- Trudng hop 3: Hai thé 14y ra c6 1 thé ghi s6 chia hét cho 2 nhung khéng chia hét cho 5 va 1 thé
ghi s6 chia hét cho 5 nhung khéng chia hét cho 2.

Cé C3, - Ci = 100 céch.

Suy ra:

n(A) = 225 + 10 + 100 = 335.

X4c suét_cla bién cb A la:

67
P(A) = 22 = O
W=7z =25
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Cau 19. Chon dap 4n (@

Goi A 14 bién cb chon dugde hoc sinh dat hoc luc Tét.

Lép 12A ¢6 25 hoc sinh nam va 20 hoc sinh nit.

Vi ¢6 40% hoc sinh nam dat hoc luc Tét nén sé hoc sinh nam dat hoc luc Tot 1a:
40% - 25 = 10 (hoc sinh).

Do ¢6 60% hoc sinh nit dat hoc litc Tét nén s6 hoc sinh nit dat hoc Iuc Tét 1a:
60% - 20 = 12 (hoc sinh).

Téng sb hoc sinh dat hoc luc Tt 1a:

10 + 12 = 22 = n(A) = C}, = 22.

Téng s6 hoc sinh trong 16p 1a:

25 + 20 = 45 = n(2) = C}; = 45.

Xé4c sudt chon ngiu nhién mét hoc sinh dat hoc luc Tét 1a:

_n(A) 22
P4) = n(Q) 45
Cau 20. Chon dap 4n (@
=2
Taco flz) =0 |z=-1
r=—2.

Xét dau f'(z) ta dugc

- - - -
& & L

-2 -1 2

Nhén thiy f'(z) d6i dau tit (—) sang (+) khi z di qua z = —1 nén ham sb c6 mdt diém cuc tiéu
z=-1

Cau 21. Chon dap 4n @)
Téap xéc dinh: D = (—o0; —4) U (4; +00).

Ta cé:
1 5 4 4
2 _b5r+4 ) .
S T el e S T 2 _ 1 suy ra dudng thing y = 1 1o mot dudng
T—r~+00 (.’17 + 1)1 /r2 — 16 T—~400 1 16
14— 1——
x x
tiém can ngang ctia do thi ham sb. A
5
1—- 24 =
22 -5z +4 ) T + 72

= —1, suy ra dudng thing y = —1 13 mét

- lim = lim =
T——00 (.27 + 1)1 /1'2 — 16 T——00 B <1 + 1) 1 E
x/) V 2

dudng tiém can ngang clia do thi ham sb.
Nhén xét: £ +1# 0, Vz € D.
- Véi x > 4, ta co:
y = (x —1)(z—4) _(r—-1)vVz—4
(z+1)/(z—4)(z+4) (@+1)Vz+4
— 1)z —4
= lim y = lim (z-1)vz =0,
a4t zoat (p+ 1)z +4
nén dudng thing = = 4 khong 13 dudng tiém cén dimg ctia dd thi ham sb.
- Véi x < —4, ta cb:
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—(z—-1)(4 —2) _ —(z—-1)Vi-=z

i: @+ )/E-a)(-o-1) @+Dv—o—1
| x_}%.l_%_[—(x S WI—Z] = 10v2> 0
z_}%r_r}i)_(ij W—z—-4=0va(z+1)V—2—-4<0,Vz < —4

li = —00.
= lm _y=-—oo

Do d6, dudng thdng z = —4 1a mdt dudng tiém can ding cia dd thi ham sb.
Vay téng sb dudng tiém cn ngang va tiém cin dimg clia dd thi ham sb 1a 3.

Cau 22. Chon dap 4n (@

Goi v 14 van téc ctia tau (km/h, v > 0).

Chi phi nhién liéu phan tht nhat c¢b dinh 13 C; = 540 nghin dong trén 1 gio.
Chi phi nhién liéu phan thtt hai 1& C, = kv®.

Ta c6 Cy = 80 khi v = 10 km/h nén & - 10° = 80 = k = 0,08.

Vay Cy = 0,0805.

Tong chi phi nhién liéu trén mot gid 1a C = C; + Cy, = 540 + 0,08v°.

Tong chi phi nhién liéu trén 1 km la:

C 540+ 0,080 540
flo) = 2 = 220 0% 4 0802,
L v v
Ta co:
/ 540 3 3
f'(v) = =5 +0,16v =06 0,160" = 540 & v* = 3375 & v = 15.

Vay van téc clia tau dé chi phi dudng séng trén 1 km nhé nhit bang 15 km/h.

Cau 23. Chon dép 4n @Y
1
Ta c6 /2sin2xdx = /(1 —cos2z)dx =x — ésin2w+0.

Cau 24. Chon dép 4n @Y

Ta cb:
2a

2a
/x+2d$=0¢>/<1+g) dz =0
i J i

a

& (z+2Injz))>* =0
< 2a+2In|2a| — (a+2Inja|) =0
Sa+2n2=0&a=-2In2~ 1,386 ¢ (—1;1).

Cau 25. Chon dap 4n €)
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Xét hé toa d6 Ozyz nhu hinh vé. Mit phing = = z, ludn cit 18u theo thiét dién cé dién tich S (zo)
khong ddi.

Xét trén mit phang Oyz, dudng cong z = f(y) di qua cic diém A(2;0), B(—2;0) va C(0;4) nén
z=f(y) = —y2;r4-

2 2 < 1s
Do d6: S(0) = / | —v® +4|dy = % Vay thé tich cta léu bang:

-2

6
V:/%dx:&im?’.
0

Cau 26. Chon dép 4n (@)
Ta ¢6 A(—2;0;0), B(0;—1;0), C(0;0;3), suy ra OA =2, 0B =1, OC = 3.
Khéi chép O.ABC cé cac canh OA, OB, OC d6i mot vudng géc nén c6 thé tich bing:

V=éOA-OB-OC:%-2-1-3:1.

Cau 27. Chon dap 4n @)

Pudng théng dy, da 6 vecto chi phuong 1an lugt 18 o = (2;1;—2) va o = (1; —2; 3).

Ta ¢6 [, U] = (—1; —8; —5).

Mst phéng (P) chita d; va song song véi dy nén cé mdt vecto phép tuyén la = —[7, 7] =
(1;8;5).

Ta c6 A(0;—3;8) € d; va d; C (P) nén A € (P).

Phuong trinh mét phéng (P) la:

1(x—0)+8(y+3)+5(z—8) =0 z+8y+52—16=0.

Cau 28. Chon dap 4n @)
Toa dd diém A’ dbi xtmg véi A (2;—3;5) qua truc Oy la (—2; —3;—5) .

Cau 29. Chon dép 4n (@)

Goi I 13 tAm clia m§t cau (S).

Vi (S) di qua hai diém A, B nén IA = IB hay I thudc mit phing trung truc (Q) clia doan AB.
Miit phéng (Q) di qua trung diém M (1;0;3) ciia AB va c6 mdt véc-to phap tuyén 13 AB =
(10; —2; —4) = 2(5; —1; —2).
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Do d6, phuong trinh mt phing Q) labr—y—22+1=0.

Ma I € (P) nén I thudc dudng thang giao tuyén d ciia (P) va (Q).

Gia stt N(0; b; ¢) 1a mét diém ndm trén dudng thing d.

Khi d6, ta co:

{NG(P) {0+b—c—1=0 {bzl

= =

Ne@ T 15:0-b—2c+1=0" le=0

Lai c6 (P), (Q) c6 mdt véc-to phép tuyén 1dn lugt 1a 7 (py = (1;1; 1), 7 (@) = (5; —1; —2).

Suy ra d c¢6 mot véc-to chi phuong la:

[ (p), T (@)] = (=3;=3;—6) = —=3(L; 1; 2).

& N(0;1;0).

r=t
Do d6 phuong trinh dudng thing d 13 { y =1+t (t € R) = I(t;1+t;2t).
z2 =2t

Khi d6, ban kinh mit cau (S) 1a:

TA=\/(t+4)? +2 + (2t — 5)2 = V612 — 12 + 41 = \/6(¢ — 1)2 + 35 > V/35.
Déu bang x4y ra khi va chi khi t = 1 & I(1;2;2).

Vay mit cdu (S) ¢6 ban kinh nhd nhit bing v/35.

Cau 30. Chon dap 4n @)
Goi I 1a diém thoa méan 3T4 + 5B — 7IC = 0. Suy ra I(—23;20; —11).
Ta cd: | . .
P=|3MA+5MB—7MC

= 3(]\71>+I?)+5(1\71>+I_B))—7(1\7}+I?)‘
- 1\71)+(3I7i+5I_B)—717)‘
_ m)

=1IM.
Dé P dat gié tri nhd nhat thi IM dat gia tri nhd nhit. MA M thudc mdt trong ba truc toa do
nén M 1a hinh chiéu vudng géc ciia I 1én mdt trong ba truc toa do.
- Véi M € Oz, khi d6 M(—23;0;0) = IM = /521.
- Vi M € Oy, khi d6 M (0;20;0) = IM = 5v/26.
- V6i M € Oz, khi d6 M(0;0; —11) = IM = /929.
VAy Puin = I Myin = V521, ddu bing x4y ra khi va chi khi M(-23;0;0).

Cau 31. Chon dap an: @ @ e @

a) Ménh dé sai, vi:

Dién tich hinh phang gidi han bdi d6 thi (C), truc hodnh va hai dudng thang z = —2, truc tung
1a

0 0
S=/\x3+3m2] dx=/(m3—|—3m2) dz = (im4+x3>
o)

0
=4.

-2

b) Ménh dé ding, vi:

z=-3
Tacoz?+32°=z+32+32°—2-3=0& |z=-1
r=1.

Do d6, dién tich hinh phing giéi han bdi d thi clia hai ham s6 y = z° + 322, y = = + 3 v& hai
dudng thing z = —3, £ = 0 dudc x4c dinh bdi cong thitc
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-1
S=/(x3+3x2—x—3) dx+/(—x3—3x2+x+3) dz.

=3
c) Ménh dé sai, vi:
, 3 9 z=-3
Tacéz’+3z° =0
z=0.
Do do thé tich V clia khéi tron xoay tao thanh khi quay hinh phing giéi han bdi dd thi ham sb
y=a3 —|— 322, truc hoanh xung quanh truc Oz 1a

729

V= / 32?)% dz

7r_3 ( + ) 35
d) Ménh dé sai, vi:
Véiz €[0;1] =2 +32° <4vamiz >0=m’z+5>5> 2%+ 32°.
Do d6, dién tich hinh phang giéi han boi do thi clia hai ham s y = 2® + 322, y = m%z + 5 va hai
dudng thing 2 =0, z =1 1a

1

S=/(m2m+5—x3—3z2) dx
0

m2z? 7t o 1 1 15
= 5———3> =-m?’+5—"—1=_m’>+ ~—.
( 2 + o 1 ® . 5™ + 1 5™ + 1
Theo gié thiét, ta co:
1o, 15 _ 1, 1 , 1 V2 .
Cau 32. Chon dap an: @ @ 0 @
gﬁ“ % 1 1170;175) | [175;180) | [180;185) | [185;190) | [190;195)
I&%’l dai 172,5 177,5 182,5 1875 192,5
Doi Sao La 2 4 5 5 4
gginlfim 2 3 4 10 1

a) Ménh dé dlng, vi:

Goi X 14 s6 trung binh chiéu cao ctia ddi Sao L
©172,5-24177,5-4+182,5-5+ 1875 - 5+1925 4

50 = 183,75.
Goi Y la sé g binh chiéu cao cia ddi Kim Nguu:
172,5 - 1775-3 +182,5-4 + 187,5 - 10+1925 1
= 50 = 183,75.

Viay X =Y = 183,75.
b) Ménh dé ding, vi:

Nhém trung vi chiéu cao ctia ddi Sao La 1a [180; 185), ta c6:

1

M, —180+¥ 5 = 184.

Nhém trung vi chidu cao clia ddi Kim Nguu 13 [185;190), ta co:
1

M, —1854—01—09 5 = 185,5.

c) Ménh dé ding, vi:
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Chon ngiu nhién 1 thanh vién cia ddi Sao La: ¢ 20 c4ch.
Chon dugce thanh vién khélig thap hon 190cm: c6 4 céch.
Vay xéc suf%t la P = 05

d) Ménh de sai, vi:

Chon ngau nhién mdi doi 1 thanh vién 1én san khau giao luu cé: 20 - 20 = 400 c4ch.
Chon hai cau thii ciing trong mot nhém chiéu cao:

- Trudng hgp 1: Nhém [170;175) cé: 2 - 2 = 4 cach.

- Trudng hgp 2: Nhém [175;180) c6: 4 - 3 = 12 céch.

- Truong hgp 3: Nhém [180;185) cb: 5 - 4 = 20 céch.

- Trudng hgp 4: Nhém [185;190) cb: 5 - 10 = 50 céch.

- Trudng hgp 5: Nhom [190;195) cé: 4 - 1 = 4 cach.

Vay x4c suit dé hai cAu thi cing trong mét nhém chiéu cao 1a:
b A+12120+50+4 9

400 T 40

Cau 33. Chon dép én: @ O (c) @
a) Ménh dé dtng, vi
Gia stt f(z) = az® + bz®> + cx +d (a #0).

Ta c6
F0)=1 d=1 a=1
f)=-1 a+b+c+1=-1 b=0
= 4
f(-1)=3 —a+b—c+1=3 c=-3
f(1)=0 3a+2b+c=0 d=1

= f(z) =2° -3z + 1.
Vay f'(2) = 9.
b) Ménh dé s(ai, vi ) ( )
i In(z+1 In(z +1
Ta céy = flz)+1 T3 —3z+2
Tap xac dinh 2 = (—1;+00) \ {1}.
Ta cb

) ) In(z + 1)
lim y = lim
z—1t z—1t+ (a; —+ 2) (113 — 1)2
suy ra do thi ham s c6 mot dudng tiém cdn dimg 1a z = 1.
c) Ménh dé sai, vi

Ta ¢y = g(z) = f(sinx + cosz) = f [\/ésin (a:—l—%)]

= +OO,
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g (z) = V2 cos (x-i— 2) - f [\/ﬁsin (a:-l— %)] =0+

?én, {—%;%{ ,tacodx € {O,Z;g}.
g(—%) = f(0)=1;
o(0) = f(1) = —1;
g(%) =f(\/§):1—\/§;
g(%) = f(1)=-1;
g(%ﬁ) =f0)=1

T 3T
Viy max g(z) =g (—— =g(—>-
5% (=3) 4
d) Ménh d ding, vi

Xét g(z) = f(a® — 4z +4) — 2025, ta c6

§(2) = (20— D@ —do+4) =0

Bang bién thién:

- T
cos(a:—i—z)—()
' . ™\ _
_f [\/531n<x+4>}—0
_cos(:c—f—z):O
4
. T
& \/531n(a:+z>—1
\/ﬁsin(z—k%):—l
_x=%+k7r
z = k2w
PN ng-l-kQTF
x:—g+k27r
=7+ k27
_x=£—|—k7r
& _kr
27
r=2
f'(@*—4zx+4)=0
[z =2
2 —drx+4=1
_x2—4x+4=—1
[z =2
r=1
_x=3.
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x —00 1 2 3 +o00
g (z) - 0 + 0 - 0 +
+00 +00
—2024
—2026 —2026
+o00 +00
2026 2026
l9(a) ~.
2024
0 0

Vay ham s6 y = |f(z® — 4z + 4) — 2025| ¢6 ba diém cyc tiéu.

Cau 34. Chon dép 4n: @) (D) © (d )
a)

Ménh dé sai, vi:
Gia st AC L SB.
SA 1 (ABCD) = SA 1 AC

Ta cé: = AC 1 (SAB)

= AC 1 AB.
Dbiéu nay la vo Iy vi ABCD la hinh vudng. b)
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Ménh dé sai, vi:
Gén hé truc toa do nhu hinh vé.
3
= A(0;0;0), B(4a;0;0), C(4a; 4a;0), D(0; 4a;0), S(0;0; 3a) = I (0; 2a; ;) )
SB = (4a; 0; —3a), BC = (0;4a;0) = [S?, B?] = (—12a%;0; 16a?).
Suy ra (SBC) ¢6 mot vecto phap tuyén 13 ] = (3;0;4).
Tuong tu, (IAC) c6 mot vects phap tuyén 13 nj = (3; —3;4).
Suy ra:

3:340-(=3)+4-4 5
C;)S((AIC)’(SBC)) T V9101 16-v/010+16 34

Ménh dé sai, vi:

bat AB=a,5A = h.

Dyng AH 1 SO v6i H € SO = AH 1 (SBD).

Do ACN(SBD) =0 nén d(C, (SBD)) =d(A,(SBD)) = AH = AH=3=h> 3.
Mat khéc:

11,1 1 2 1, 18K
AH?2  AO?2 = SA? 9 a2 A2 K2 -—9
1, 6h

=>VS.ABCD—§6L .h_h2—9'

TRANG 351


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD

3
Xét ham sb f(h) = _Gh”_ ta c6 f(10) = % > 27+/3.

h?—9’
d)

Ménh dé ding, vi:
SA=1,SB=2= AB =/3.
Ta co:

5- 15 L ke sham) - S s S SD5h

6SM 6SN
Ma M N, P, J d6ng phéng nén:
SA 'SB SD 1 2 2

650 T 65N Tosp - 1M gsar Y esn Tesp

#1—( L 2,2 )2<(i+i+i)( 1 1 1)
~ \6SM  6SN 6SP/ T \36 36 36/ \SM2 SN2 SPpP?

=T>4.
Vay T c6 gié tri nhé nhét 13 4.
Cau 35.

A B

H
C
D
N
M
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Vi tam gidc BNM vuong tai N va C 13 trung diém ctia BM nén NC = BC =CM (1).
Vi AD | CM va AD = CM nén t gidc ACM D 1a hinh binh hanh, suy ra DM || AC.
Ma BN L DM = AC L BN (2).

Tit (1) va (2) suy ra AC la dudng trung truc ctia doan thing BN.

Do d6 AB = AN = AABC = AANC, suy ra tam gidc ANC vudng tai N.
ViCed:2z+y+5=0= C(z; -2z - 5).

Ta cb:

NA-NC=0& -9z -5 +12(-22-1)=0sz=1.

Suy ra C(1; =7).

Ta c6 phuong trinh dudng thing AC : 3z +y+4=0.

Pudng thing NB di qua N va vudng géc véi AC nén c6 phuong trinh z — 3y — 17 = 0.
Goi NBNAC=H=H <%,—%>

Ma H 13 trung diém ctia BN = B(0; —4).

Vay B(0; —4),C(1; 7).

Cau 36. Diéu kién: m > 0.

Bét phuong trinh log o, (logy (37 + 1)) > logy gy m < logy(3” + 1) <m & 37 +1 < 2™ (1).
Véi z € (—o0;0),tac6 1 <3°+1<2.

Dé (1) ding véi moi gi4 tri  thudc khodng (—o0;0) thi 2™ > 2 & m > 1.

Két hop véi diéu kién vd m € Z, m € [—2025;2025], ta suy ra m € {1;2;...;2025}.

Vay c6 2025 gi4 tri théa man yéu cau dé bai.

Cau 37. Ta cé:

Qi1 U +nP4n—2
n2+4n+3 n2+n
Qny1  Up+ 1P +n—2
n+3 n

& 2nUpy = (n+ 3)(u, +n® +n —2)
& 2nUpyy = (n+ 3)(u, + 20 + 4n — n? — 3n — 2)
& 2nUpy1 = (n+ 3)(u, — n® — 3n —2) + 2n(n + 3)(n + 2)
& 20 (Upy1 — (R +3)(n+2)) = (n+ 3)(up, —n® —3n — 2)
& 2n (U1 — (R +1)2=3(n+1)—2) = (n+3)(u, —n* —3n—2)
n+3
2n

S U1 —(n+1)?=3(n+1)—-2= (up, —n® —3n—2) (%).

Dét'un=un—n2—3n—2.

. 3. n+3
Khi d6 (%) © vpy1 = o™ Up,.-
Ta cb:

vi=u—1—-3—-2=3;
4
(%) ﬁvl;
) O
3 7. 21)2,
n+1 — 2n n-.

Nhan theo vé, ta dugc:

. _(n+3)(n+2)(n+1)‘3_(n+3)(n+2)(n+1)
nt m.3.2.1 - n+l '
Khi @6, ta co:
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_ (n+2)(n+1)n

Up =
2n
2 1

:>un=vn+n2+3n+2=(n+ )2(1?—’_ )n+n2+3n+2.
Ta céb:

. Un, , (n(n+1)(n+2) n2+3n+2) 1
im = lim =,
n—too 4n2 +n  notoo \ (4n? 4 n) - 27 4n? +n 4

Cau 38.

Theo bai ra, ta cé tam gidc ACD déu va SA = SC = SD nén S.ACD 13 hinh chép déu.
Goi H 1a trong tdm tam gidc ACD, ta ¢6 SH L (ACD).
Do (AEF) L (SCD) nén tam gidc SAM cén tai A.

Suy ra AM = aV/3, AB = 2a, SH = a\/ﬁ'

3
Thé tich khéi chép S.ABCD la:
1 25
Vs.apcp = gSH - Sapop = ——a°.
Goi I, J 1an lugt 13 trung diém ctia HC, AB, suy ra IE 1 (ACD). K& IK 1L EJ.

Ta c6: d(BC, AE) = d(C, (ADE)) = gd(l, (ADE)) = gIK _ V35

7
Cau 39. Ta c6
y/ — 2 + mL
vr2+4r+6
" 2
y' =m .
\/(:v2 + 4z +6)°
m >0 5
Yéu cau bai todn < 2 x4+ 2 _ h(z) c6 nghiém z < —5
m  Vz?+4x+6
1
Do h'(z) >0, V€ R= h(z) < h (—g) =—3
lim h(z) = —1 nén yéu cau bai toan
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m >0
=3 2 ( 1}
- = —1: ==
me "3
m >0
& 2 1 & m € (2;6].
—l<--<—3

m
Vay m € {3;4;5;6}.
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S& Thai Binh

Cau 1. Chon dép 4n ()
Nhém chita tit phan vi thit nhat 1a [3,0;3,3).
20

, n_3
Tt phan vi thit nhat Q; = 3+ 2 5 (3,3—-3) =3,1.

Nhém chita t phan vi thit ba 1a [3,6; 3,9).

03 _(34+6+5
Tt phan vi thit ba Q3 = 3,6 + 2 ( )(3,9 —3,6) = 3,675.

Khoéng t phan vi AQ = Q3 — Q; = 3,675 — 3,1 = 0,575.

Cau 2. Chon dép 4n (@

Diém [5;6) [[6;7) [ [7;8) [ 8 9) | [9; 10)
Gi4 tri dai dién | 5,5 6,5 7.5 85 9,5
12A 1 0 11 22 6
12B 0 6 8 14 12

Diém trung binh 16p 12A
55-1+75-11+85-22+95-6
) 1+11422+46 B
biém trung binh 16p 12B
55:-0+65-6+75-8+85-14+95-12

6+8+ 14+ 12 B
Phuong sai 16p 12A

1
S2 = o (1-5,5*+11-7,5°+22-8,5*+6-9,5?) —8,3> = 0,61.
Do 1éch chuén cda 16p 12A S4 = 1/0,61.
Phuong sai 16p 12B
1
S2 = 0 (0-5,5°+6-6,5+8-7,5°+14-8,5° + 12 9,5?) — 8,3* = 1,06.
Do léch chuan cia 16p 12B Sp = 1/1,06.
Vi d6 léch chuén ciia 16p 12A nhé hon 16p 12B nén 16p 12A hoc déng déu hon.

Tp= 8,3.

8,3.

Tp =

Cau 3. Chon dép 4n ()
Tit bang bién thién, ta c6 % — 2o a=2bva %023<:)c=—3b.
Vigy > 0 nén ta c6
ac+6b >0
<2b(—3b) +6b >0
& —6b%+6b >0
S0<b< 1.
Tacdé P=ab+a+c=2b"+2b—3b=2b* —b.
Khi dé, biéu thitc P 1a tam thitc bac hai nén gié tri nhé nhét 1a —é.

Cau 4. Chon dép 4n (@
Ta c6 A(—3;0;0), B(0;2;0), C(0;0;5).
Suy ra [OA,0B| = (0;0;—6) = [04,0B] - O0C = —30 > H(ﬁ,(ﬁﬂ -0?] — 30.

Cau 5. Chon dap an @
Ta c6 [f(3z + 1)]*°%* + [f(1 — 42)]*°% = 2026z, Vz € R.
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Véi z =0, ta cé [f(D)]** + [f()]*** =0 &

Pao ham hai vé ta c6
2024[f (3z + 1)]** . /(3 + 1) - 3+ 2025[f(1 — 4x)]*** . f/(1 — 4z) - (—4) = 2026.
Véi © = 0, ta c6 2024[f(1)]*°% - /(1) - 3+ 2025[f(1)]**%* - f/(1) - (—4) = 2026.
Ta thiy f(1) = 0 khong théa man.
, 1013
Suyra f(1) =-1= f'(1) = 1014
Cau 6. Chon dép an @)
D6 thi ham sb ¢ tiém cin xién y = ax — b di 1én suy ra a > 0.

Tacéy=ax—b—£=0=>ax2—bx—c=0.
x

Do thi ham s6 cat truc hoanh tai hai diém ¢6 hoanh d6 z;, o théa man

b
z1+x2=a>0=>b>0

—c
Tt =—<0=c¢c>0.
a

Cau 7. Chon dép 4n @9

Ta c6 g(z) = f(z)+22+ 1= ¢'(z) = f'(z) + 2
Jz)<0e fllz) < 2&-1<z< 1

Suy ra ham s6 nghich bién trén (—1;1) = g(—1) > g(1).

Cau 8. Chon dap én@

1
g(x)=f(a7+m)—§(z+m—1)2+2024:>g'(x)=f’(x+m)_(x+m_1).
Ditt=az+m=g =f(t)—t+1
Ham sé dong bién khi ¢’ = f'(t) —t+1> 0 f/(t) >t — 1.

Vé duong thing y =t — 1.
Tit dd thi suy ra

, -1<t<1 —-l<z+m<l1 —l-m<z<l-m
ffe)y>t-1< &
t>3 xT+m>3 z>3—m.
Ham s y = g(z) dong bién trén khoang (5;6) khi va chi khi
—1-m<5
—6<m< -5
6<1l1—m &
m > —2.
3—m<5H

Vay m € {—6;-5,—2; -1} > -1-2-5-6=—14.

Cau 9. Chon dép 4n @)

F(z) = (az® + bz + c)e”.

F'(z) = (2az + b)e” + (azx® + bx + c)e”
= (az® + (2a+ b)z + b+ c) e”.

Ma f(z) = (20242 + 20252)e”, suy ra

a = 2024 a = 2024
f(z) = (20242 + 2025x)e” < < 2a + b= 2025 < { b= —2023
b+c=0 c = 2023.

Vay a + 2b + 3c = 4047.
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Cau 10. Chon dap 4n @9
f@) =@+ Dl +1) - 3* ~ 5 f(o) =@+ 1) - 2

\/Qcos (% — t)

= g(z) =In(z+ 1) = g(tant) = In(tant + 1) = In

cost
= <tan1>+ (tan2—7r)+ <tan3—7r>—|—---+ <tan19—7r>
g\Palgy) TI\ Mgy ) TI\ Mg I 80
COSlg—W COSlS—ﬂ- COS1
=In| (vV2)*- §9 g?r 1%(; =19Inv2
COS% cos% cosw
=m=19,n =2 = m? + n? = 365.
Cau 11. Chon dap 4n @9
— - -
@ =(3;-2;1), b =(2;1;-1)=d?=14, b2=6,d- b =3.
Ylded - v=0
2 2 g i)
& -3md*+(-m*+9)d - b +3mb2=0
& —42m —3m* + 27+ 18m =0
N m=1
m = —9.
Cau 12. Chon dap 4n @)
Tt bang bién thién ta cb
r=a
b r=m
xTr =
-flr) =1« , fe)=—-1& |z=0 trongddm<a<b<0<c<n<d.
r =2cC
r=n
r=d

{f(a:)—i—l = Az*(x — m)(z — n)

f(@) = 1= Az —a)(z = b)(z - c)(z - d)

@)1 _ Az —oa-d)
flz)+1 Az%(z — m)(z — n) '

flz) -1

flx)+1

=Y

Suy ra do thi ham sb y = c6 3 tiém cédn dimg va 1 tiém cin ngang.

Cau 13. Chon dap 4n @)
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MN— VA + 2D+ DN — 374 + 34B + DN
VN — ME + BC+ ON — 3B + 350 + OF

Do d6

IMN = (Mﬁ+Mé)+3ﬂ5+3@+(C_N)+ﬁ)
— 0 +34P+3B0+ 0
08 4 3
:g(m+m)+g(W+J@)

= g (AM+BM) +§M15+gMQ\

=§6’+3_}§+3ﬁ

= MN = 5MP + 5MQ.

Cau 14. Chon dap 4n @Y

Ta c¢6 phuong trinh f(z) —2m + 1 = 0 ¢6 nghiém khi m € [-3;5] nén f(z) € [-T7;9).

bit f(z) =t=>te€[-T;9].

Bai to4n trd thanh tim gi4 tri 16n nhit ctia ham s y = t* + 2t — 3 trén doan [—7;9].

Tacdy =2t+2=19y =04 t=—1 (nhin).

y(=7) =32, y(=1) = —4, y(9) = 96.

Vay gia tri 16n nhat cia ham s6 da cho la 96.

Cau 15. Chon dap 4n @)

D6 thi ham s6 c6 mdt dudng tiém cén ditng 13 £ = —2 va hai dudng tiém cin ngang 13 y = 4,

y=>5.

Vay tong sd dudng tiém cin ding va tiém cin ngang 1a 3.

Cau 16. Chon dap 4n (@

Ta cb sty
1
083 4y

=dzy—3(zx+y)—1

& logs(z +y) — logs(4zy) = 4zy — 3(z +y) — 1

< logg(z +y) + logg 3 + 3(z + y) = logs(4zy) + dzy
& logs(3(z +y)) +3(z +y) = logs(4dzy) +4zy  (+).
Xét ham s6 f(t) = logzt +t v6i t > 0.

1
TaCéfl(t)=m+1>0 Vvt > 0.

Suy ra ham s6 f(t) dong bién véi t > 0.

4
Suy ra (x) & f3(z+y)) = f(4zy) © 3z +y) =dzy Sz +y = 37y (1).
Theo bai 16 A
P = (x+y)2—2xy—|-3<x;:;y) = —(my)2—2my+3-§

3 377 4716 " 16
z(émyj)? 55 _ 55
3 4 16 ~ 16

5%}
Vay min P = T (0;5).
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Cau 17. Chon dap an@
TacoAB%E‘—\/? )2 +82 = 3V10, BC = |BC| = /12 + (=7) + 42 = V66,
Mt khéc AB - BC =5-14 (=1)- (=7) +8-4 = 44.

Suy ra AC? = (4B + BC)’ —@2+2A_B) BO + BC? = 90 +2- 44 4 66 = 244,

Ap dung cong thitc dudng trung tuyén ta cé

2 2 2
Bym2 =B ;BC —Af =90;66—¥=17:>BM=\/ﬁ.

Cau 18. Chon dép 4n (@)

Goi A(a; b; ¢) 1a vi trf may bay sau khi cit cAnh va dat d6 cao nhét dinh dé bit ddu bay vé huéng
nam.

Sau ntta gid may bay bay dugc 444 km vé huéng nam dén vi tri B(a;b + 444;c).

Khi d6 toa d6 véc-to biéu dién sy dich chuyén cia may bay trong ntta gid dé 1a ﬁ (0;444;0).

Cau 19. Chon dap 4n (@
Theo gia thiét ta c6 hai diém cuc tri ctia dd thi ham s6 1a (—1;9) va (3; —23).
Ta cb f'(x) = 3az® + 2bx + c.

Khi d6
f(-1)=9 —a+b—c+d=9 a=1
f3)=-23 |27a+9%+3c+d=-23 |b=-3
) & &
f[(-1)=0 3a—2b+c=0 c=-9
f'(3)=0 27a+6b+c=0 d=4.

Viy a®> + b +c+d=5.

Cau 20. Chon dap 4n @)

Ham sb y = f(z) c6 hai diém cyc tri z = 2 va z = —3.
z=0
Khi d6 ¢'(z) =2zf' (2*) =0 & |2 =2 & =0

Lap bang bién thién ta cé

NN

A N A 3 R R
Vay ham s6 ¢6 2 diém cuc tieu.

Cau 21. Chon dép én: @ (D) (e (d )
a) Trong tdm G cia tam gidc OAD c6 toa do 1la G (1; =; )

Trong tam gidc OAD ¢6 OA=3,0D =4, AD =5.
Goi I(zx;y; 2), khi d6

W >~
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OA-TD+0OD-TA+DA-TO =0 « 3ID + ATA + 510 =

Ta co
I% = (—z;4 - y; —2)
TA = (3—a;—y;—2)

10 = (~a;—y;—2)
—3z+4(3—1z)+5(—x) =0 —1224+12=0 z=1
={3d—-y)+4(-y)+5(-y) =0 —12y+12=0 < y=1 = I(1;1;0).
3(—2)+4(—2)+5(—2)=0 z=0 z=0
1
Vay I_(ﬁ: (0;5;0).
) 2 ?
b) Ta c6 SAABM:ZS’AACM@SAABM:gSAABC<=>B =—B
2
(Z—I-l_g 4 CL:§
> 3 13
b—1=2 Sp_d=atb+l="
2
0—3—5 (—3) c=1
TacéE(B+B?):—

3,@ (0;6;0), BC = (41;— ,@_(4,1,3 = 34C + BC = (4,7, -3).

Do d6 (3E+ﬁ) E}’—zx ( 4)+7-9=—18.

d) Xét bidu thitc NA - ND + NB? + NC2.
Goi I 13 diém thod mén TA+ ID+2IB+2IC =0 < 2IM +2IB+2IC =0 < 6IG = 0.

Trong dé, M 1a trung diém AD, G 13 trong tam tam gidc BCM nén [ <g, g; 1).
Ta cb

P=NA.ND+NB?+ NC? = (JW+I71) (JW+I_D>)+(JW+I_B))2+(JVI)+I?)2
:3NI2+(ﬁ+ﬁ+2ﬁ+2m)+ﬁ4-ﬁ+132+I02
— 3NI? + (20M + 2TB + 2IC) + TA - ID + IB? + IC?

SN2+ 6IC+TA-ID+IB?+ IC? = AIN? + TA - ID + IB* + IC2.
Khi d6 Ppin khi N 13 hinh chibu ciia T trén (Ozy).

75 17
N< > :_.
Vay & 30 =>m+n+p 6

Cau 22. Chon dép 4n: @) (D) () (d )

a)
S aia A L1 2025
- Tim tiém cén ngang: Ta c6 lim h(z) =0, hm h(z) = 3_5= = 2025.

Vay do thi ham s6 h(z) c6 2 tiém cdn ngang c6 phIIOng trinh la y = 0, y = 2025.
z =1z € (—00;0)

- Tim tiém cin dimg: Ta cb f(z) —2=0% f(z) =2& |z =1z, € (0;1)  (dua vao bang bién
z =13 € (1;2)

thién).

Lai ¢6 lim h(z) = +o0.

T3~
Do 36, d6 thi ham s6 h(x) c6 4 tiém cidn ding 1 z = z1, £ = 29, x = x3, T = 3.
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N . 2025 .
D6 thi ham s6 h(z) = 7 c6 tat cd 6 dudng tiém cén (ding va ngang).

(z) —2
b) Ham sb khong x4c dinh tai z = 3.
c) Ta c6 g(z) = |f(|Jz — 2024]) — 4.
J(z) = (f(|lz — 2024]) — 4) - (f(|lz — 2024]) — 4)'
|f(|lz — 2024]) — 4]
(f(Jz —2024]) — 4) - f'(Jx — 2024]) - (x — 2024)
|f(|z — 2024]) — 4] - |z — 2024]

[ f(Jx —2024) —4=0

& | f/(jz —2024]) =0

x—2024=0

|z — 2024| = a; € (—00;0) (vd nghiém)
|z —2024| = ay € (0;1)

|z —2024| = a3 € (1;2)

|z —2024| = a4 € (2;3)

<~
|z —2024| = a5 > 3
|z — 2024 = 0
|z —2024| = 1
|z = 2024
[z = 2024 + oy
r=2024+ a3
z=2024 %+ ay

& |z =2024 £ a5

x = 2024 (nghiém kép)

x = 2025

x = 2023.

Véy_hém s6 g(z) c6 10 diém cyc tri.

o )
d) Tacéd |f(z)—3|=2¢< f(z) &

Vay phuong trinh da cho ¢6 6 nghiém phan biét.

Cau 23. Chon dép 4n: @ (b ® @

. . 1
a) Tudi trung binh két hén cla phu nit 14 T = 100 [47-20,5+40- 23,5+ 11 -26,5+ 2-29,5] =
22.54.
b) Khodng tt phan vi clia miu s6 liéu ghép nhém tng véi nam gidi 1a

1-1
1-100 4,

Tt phan vi thit nhit 13 Q, = 22 + 4T .3 ~ 23,67.

TRANG 362


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD

3-100
2 (10 + 27+ 31)
Tit phan vi thit ba 13 Qs = 28 + | —4 o .3 =928 84.

AQZQS_Ql %5a17 5 B}
Khoéang tt phan vi cia mau s6 liéu ghép nhém tng véi nit gidi 1a

1-100
Tt phan vi thit nhit 13 Q; = 19 + ‘{T -3~ 20,6.
1
3100,
Tit phan vi thit ba 13 Qs = 22 + 4T 3=241.

AQ=Q3_Q1%3a5' .
Vi khoéang tit phan vi cia phu nit nhé hon khoang tt phan vi cia nam giéi nén phu nit ¢6 d6 tuodi
két hon dong déu hon so véi nam gidi.

c) Khoang tit phan vi ctia miu sb liéu ghép nhém mg véi nam gidi 1a Ag = Q3 — Q1 =~ 3,5.

d) Khoang bién thién ctia miu s liéu ghép nhém ting v6i nam giéi 14 34 — 19 = 15 tudi.

Cau24. Chondipén: @ @ © ©

z

Goi I 1a trung diém ctia BC.

Vi (A’BC) L (ABC) nén A'I 1 (ABC).

Lai ¢c6 AI L BC.

Vay ta c6 3 canh AI, A'I, IB d6i mot vudng gbc nhau tai I.

CéAI:A’I_—a\Z/_ IB=2.

Chon ha truc toa @6 Ozyz nhu hinh v&, véi B (9;0;()),0 (—9;0; 0),A 0;2Y3.0), 4 (0:0,2Y3
2 2 2 2

T hé thitc BB AA CC = A'A ta suy dudc toa do cic diém B’ (g ——a\z/g; _a\2/§),

o (_c_z._a 3 a\/_)

—
a) Ta ¢ A’ (a 5 ), CB = (a;_a_ﬁ;a_\/g)

5;;

TRANG 363


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

2 2
Khi d6 (A'B) . (CB’) = g ca— 3% _ _aZ'
—

b) Ta coM< g’_aT\/g;aT\/g) AA — <0;_a\2/§;a\2/§>, E]T)/Iz (_a;_a43;aj4/§).
Khi @6 .
eos (A4, 571 = (44) - (Ba) T VE

B RNERE R PR

16 16
—
) Ta c6 BC = —a;0;0), CC" = (0 _aT?) %)

Suy ra (B?) . (CC’) =

Tt gidc BCC'B' 1a hinh binh hanh ¢6 1 géc Vu6ng nén la hinh chit nhat.
d) Goi N la trung diém ctia AB va P 13 trung diém ctia MN.

Ta o6 |[KA + KB + 2KM| = [2KN +2KM| = 2 [2KP| = 4K P.
‘KA+ ? + ZKM‘ nhoé nhit khi K P nhoé nhét.

Suy ra K 13 hinh chiéu cia P lén mit phang (AB'C").

Vay ta c6 ‘174 + KB+ 2m)mm — 4d (P, (AB'C")).

zﬁ = (g;—a\/g; aT\@), A—C’>' = <_g;_a\/§;a_\/§> =7 =(0;1;2).
Suy ra phuong trinh mét phing (AB'C"): y + 2z — GT\/g =0.

Toa d6 diém P 1a P < 8'0 a\8/_)

Vay ‘ﬁ + KB +2KM = 4d(P,(4B'C) =4 “\2/01_5 - “‘gﬁ.

Cau25.Chondipan: @ @ @ O
. 2243243 1

a)Héms@yz%zx—i—l-i-m 5 © t4p xéc dinh 7 =R\ {~2}.
2+ 4z +3 z=-3

Tacoy = LT g4

acoy (117+2)2 r=—1.

Béng bién thién:

NN

x? +3z+3
lz+2]

Ta c6 2°+ 3z +3 =m|z + 2| & f(z) = m (z # —2).
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243z +3
—2, > -2
Ta ¢6 f(x) = x2+
z¢+3x+3
T TTI 9
b /x + 2 s s
Khi d6, do thi ham s6 f(z) gom 2 phan
X Coaa aaa o T2+ 3T43
- Phan 1: La phan clia do thi ham s6 y = 32 véi z € (—2;400).
T
N N N < 243 3
- Phan 2: La phan doi xitng ctia do thi ham so y = % qua truc Oz véi z € (—o0; —2).
x
Ta c6 bang bién thién cho ham s f(x) nhu sau
r |—o0 -3 —2 -1 400
400 +00 || +00 400
3 1

Dua vao bang bién thién, suy ra phuong trinh da cho c6 4 nghiém phan biét khi va chi khi m > 3.
b) D& thiy d6 thi (C) c6 dudng tiém cin dimg 1a dy: x = —2 va tiém cln xién 1A dy: y =z + 1.
Suy ra tAm dbi xting ctia d6 thi (C) 1a I(—2;—1).
22+ 3z9+3
ot 4 (i B9 € (0) (5 -2,
oi M (20 2LE0ER ) € (0) (@0 £ -2)

Tiép tuyén véi @6 thi (C) tai diém M c6 phuong trinh dang

22 +4z9+ 3 x2 4+ 329+ 3
Ary="2"""_""(g—g0)+ 2T,
() (.’E0+2)2 ( 0) 1’0+2

0

(222 + 8z + 6)?
(.’Eo + 2)2

2
Khi d6 JA= ——— IB = 2v2|zg + 2|, AB = {/4(zo + 2)2 +
|170+2|

Chu vi clia tam gidc IAB la

2
T=IA+IB+ AB= +2«/§|x0+2|+\/4(x0+2)2+(2(x0+2)— 2 ) .

|$0+2| $0+2
2 4

2
Xét f(zo) = 4(zo +2)* + (2(1‘0 +2)— m) = 8(zo + 2)* + m — 8.

Ap dung bat ding thttc Cauchy ta c6

2 )
——— 4+ 2V2|zo + 2| = 4V2.
w017 V2|zo + 2| > 4v2

Dau ” =" x3y ra khi (2o + 2)* =

sl

4
1

< 1
Dau” =" x4y ra khi (zo + 2)4 =35 & (zo + 2)2 =

V2
Suyra T > 4v2+1/8/2 — 8 =4v/2+2V/2v2 — 2.

c) Dua vao bang bién thién & cdu a) ta suy ra tong clia gid tri cuc dai va gié tri cuc tiéu bing —2.
T2 + 4z + 3

d) Theo ciu b) ta c6 tiép tuyén ctia dd thi (C) tai diém M c6 hé sb géc k = (@0 + 202
Zo

. 1 2 1
Duéngth&“mgd:x—Sy—6=O<:)y=gx—Zcéhéségéckd=§
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Dé tiép tuyén vuodng géc véi dudng thing d thi
214 3

k'kd=—1®M:—3

(zo +2)

(i)x(2)+4x0+3= —3zg — 125 — 12

& 4z2 + 1619+ 15 =0

. 3
0=—5
2
& o 5 (%).
3 ok 3 3
Vé6i 2y = —5 ta c6 tiép tuyén A:y = —3 (x—i— 5) tg ey = —3z — 3 khong di qua diém
B(2; -5).
£ 5 L iz P 5 7 . : 2
Véi zyp = —5 ta co tiep tuyen A:y = -3 |z + 3) "3 & y = —3z — 11 khéng di qua diem
B(2; -5).

Céu 26. Chon dap 4n: @ (] ) ® (d )

A C

r_
NC_2 =>x—2+3—x2—a2=>x—a
oM — V3 7 4 4 -
2
a) Goi @ = ANNA'C' = QC' =a.
Goi P 1a trung diém cha C'M = NP || CM = OM || (NPQ)
= d(AN,CM) = d(CM, (NPQ)) = d(C, (NPQ)) =d(C’, (NPQ)).

o'pP= aT\/?_’, PC'Q = 150°

bit = AB =
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1
PQ=+/C'P?2+ C'Q? — 2C'P - C'Q - cos 150° = = 3
= ) 2 /3 4
SAC’PQ = §C/Q . C,P -8in 150° = a16 .

Goi E, F 1an lugt 13 hinh chiéu ctia C’ 1én PQ, NE = d(C', (NPQ)) = C'F.
2SAC/pQ _ a\/‘(ﬁ

, 2
Tacé C'E = PO 2
IN . (Y
L OF = C'N.-C'E _ g‘a\/ﬁ : a/1_7 _a 102_
C'N2? + C'E? 2 62 62 68
2 3
b) Ta c6 VABC,A,B,C,=AA'-SAABC=a-a;/§=“;/g.
c) Ta cé
— = y ) ,
Mﬁ=C’N—C’M=%<C’C—C’A’—C”B’>
— — —

1 2
|2 2 O
2 [“ 2 ¢ 2"
d) Goi H, K 1an lugt 13 hinh chiéu ctia B', H lén A'C", AC" = [A', AC'", B'| = B'KH.
B/H B/H 2 2
sin[A’, AC", B'] = _av3 [ 20

BK VB +HRK: 2 | 4 6T T
Cau 27. Dép an: 5.

- Goi H 13 chan dudng cao ha tit O d&n mit phing (ABC), suy ra d(O, (ABC)) = OH.
- Goi a, B, 1an lugt 13 géc tao bdi OA, OB, OC véi mit phang ddy (ABC), khi d6

oa=2" op- 2" oc- 9

sin v sin sin 7y

.5 2 3 popa.g OSiDa  2sinfB  3siny
-TacoOA+OB+OC—1trdthanh OH + OH + OH =1.
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= OH = 5sina + 2sin 8 + 3sinvy
= 2(sina + sin B) + 3(sina + sin )
< \/(12 + 12)(sin® a + sin? B) + \/(12 + 12)(sin® @ + sin? )
=2. <\/sin2a+sin2,8+ \/sin2a—|—sin2’y)
< M.
Gi4 tri cia M chua tim duge ngay, nhung néu c6 M thi ddu ” =” trong moi d4nh gid bat ding

thitc déu xay ra.
Khi d6 sina =sin 8 =siny = OA = OB = OC.

<, O _ _ _ _
Vatu:OA+OB+OC—1:>OA_OB_OC’—1O.

- Ta tinh duge AB = 10, BC = 10v/2, CA = 10V/3.
Suy ra AABC vudng tai B.
Do d6 H 13 trung diém cta AC.

2 2
01 - VORT= A foue - AT _ i - 0OF

Cau 28. Dap an: 4,45.

1,5m
2,3 m
Goi chiéu dai ctia éng thép 14 EF. Khi d6 EF,, = BD.
Ta c6 BD = VAB? + AD? = \/AB? + 2,32
Goi AOH = «a, suy ra IOB = 90° — a.
Lo 1,2

Ta cé sina = 10 suy ra OA = o
Lai c6 sin JOB = 1o = sin(90° — a) = 1o nén OB = __15

' ~ OB ~ OB  sin(90° — @)’
Khi d6 AB = 22 + Lo

sina  sin(90° — )
1,2 1,5 2
BD = < i - > 2,32,
Suy ra \/ sna | sin(90° — ) + 23
Bam m&y tinh ta dudc BD i, = 4,45 khi a = 47,12°.
Vay d6 dai ctia dng thép 16n nhét bang 4,45.

Cau 29. Déap an: 60.
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Ta c6 thé tich md hinh bang thé tich khdi hop chit nhat ABCD.EFGH cong thé tich khdi ling
tru dimg tam giac MFG.NEH.

(5)
mai nha
M N
(6)
mai nha
(1) (2) F
F
G H E
5cm
) 3) ) @
mat mat
3cm
trude sau
mat bén mat bén
B 3cm C D A B
(7)
san
B A
16 cm
3 16—-2-3
TacoC’D=T=50m.

Suy ra VABCD_EFGH=BF-BC-CD =13-5-3=45 cm3. 1
TaCéVMFGNEH=CDSMpg=CD5FG(5—3)=5§32=15 CII13.
Vay thé tich cia mé hinh 14 45 + 15 = 60 cm?.

Cau 30. Pap an: 5,93.
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z

Goi A(z;0;0), B(0;y;0), x>0,y > 0.
Vi OA-OB =4 nén zy = 4.
ViAe Oz, BeOy, S e (Ozxz) = OB L (SOA).
Do d6 [S; OB; A] = SOA = SOA = 60°.
Vi S(a; 0; ¢) = tan 60° = g = c=aV3.
23

Ta c6 VSOAB = %OB . SASOA = %OB . %OA -08S -sin60° = ﬁOS = ?wﬂ + 2= —a.

3 3
Suy ra Vsoap 16n nhat khi va chi khi a 16n nhat.

Lai c6 [S; AB; O] = 60° = cos 60° = cos (ﬁ(SAB), W(OAB)).

Ma 7(0143) = (0;0;1); 7(5,43) = [S_A>, S@} = (y¢; zc; (x — a)y).

oo 1 @y
uy ra - =

2 @+ + (z—a)?y?
= (22 + 1% - 3a® = 3(z — a)*y?
2
)

& (2 +y)d’

& (22 +y°)c® = 3(z — a) %y~

a’ = (zy — ay)?
& (2® +y°)d® = (4 — ay)?

VP +y?a=4—ay
Vit yt-a=ay—4
I 4
a=———
VT

a

4
R
4

=a

=

(loai vi a > 0)

4

- [2 1 22 = 16 )

2 16
Xét ham s f(y) = ?-i-y?—l-y, y > 0.

Ta c6 a 16n nhit khi f(y) nhé nhat.
Ta c6

Y 16 16, 16 48 _ 2
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2
Suy ra min = (—)
y fy=f 7
Khi @6 P = a* + ¢* = 10a* ~ 5,93.

Cau 31. Dap an: 679.

batv=2z+1>0.

Tt gid thiét ta c6 (z — v)® + (2y — v)* = 3(v* + 8)
= 2? +4y* — 2v(z +2y) = v* + 24

= 2% + 4y* = v* + 2v(z + 2y) + 24, nén

3 83
Pea® 44’ — (2241 — 2:+ )5

iz +8y° > -2y (z+2)).
Khi d6 P < v* + 2u(z + 2y) + 24 — v* — 2v(z + 2y) = —v® +v* + 24 = f(v), v > 0.

<oi+4y?— (22412 — (22 +1) - 2(z + 2y)

v=20
ffo)y=20-3*=0% 2
v=_.
3
Ta, c6 bang bién thién
2
v 0 - +
3 00
f'(v) - 0 +

0 —00
f) \ 652 /
27

, nén max P = % tai
’U=§ z2=0 z=0
v=2y = (@-1p=27={ T=1+3V3
(x—22— 1)+ (2y — 22 — 1) = 122% + 122 + 27 T =2y y=1+23*/§.

Tu d6 m +n = 679.
Stta dé: Cho ba sb thuc duong z,y, z théa man — Cho ba s6 thuc duong z,y, 22 + 1 thda man.

Cau 32. Dap an: 6063.
2x2+x—2>' 422 — 4z +3 2021

s pl _ (et Tt ma)y _H TEATO L _ . 4var
Tacof(x)-( 57— 1 @z 17 va g'(x) (@) 2 f(z).

Taiz=1thi f(1)=1, f/(1) =3 = ¢'(1) = 6063.

X
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S& Thanh Héa

Cau 1. Chon dép 4n (@
Ta c6

472 — 1-— 2
lim <v4m2—3x+1—(ax—|—b)) = lim — 57+ (az +b)

@—+o0 z=+00 \/4g2 — 3z + 1 + (ax + b)
= lim ( )
T—+00 U(x)

D& gi¢i han bang 0 thi bic ciia u(z) nhé hon bic ciia v(z).

a2=4 a=2.
= =
{_3:2ab b:—g_

Vaya+8b=2+8-(—?l) — 24 (—6) = —

Cau 2. Chon dap 4n ()

Ta c6 sinx+cosx=\/§sin (ac-i—%)

Ma: -
—1<sin<x+z> <1

@—ﬁéﬁsin(m+%) < V2

2 sin (x—l—%) +2>0,Vx € R.
sinzx +2cosz +1

sinx + cosx + 2

& (1—y)sinx—i—(2—y)cosa:+1—2y:0.

Phuong trinh c¢6 nghiém khi va chi khi:

(1-y’+2-9)’>(1-2) e -2<y<L

Suy ra gia tri nhé nhét ctia ham s 14 m = —2, gi4 tri 16n nhét clia ham sb1a M = 1.
Vay 2M +m=2-1+ (=2) = 0.

Xét ham sb y =

Cau 3. Chon dép 4n ()

Thu nhép (triéu dong) | [5;8) | [8;11) | [11;14) | [14;17) | [17;20)

Gi4 tri dai dién 65 | 95 12,5 15,5 18,5
S6 ngusi 30 55 45 30 20
Mitc trung binh ctia ngudi lao dong & cong ty trén 1a
_ 6,5-304+9,5-55+125-45+4+15,5-30+ 18,5- 20
T = ~ 11,75.
180

Cau 4. Chon dép 4n @)
Ta cb N N
@ - ‘ —(@-) =3+ b2-22- %

%
=72+ b2—2|7|-‘b‘cosl20°
=9+425—-2-3-5c0s120° = 49.

Vay ‘7—7‘=7.
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Cau 5. Chon dap an e
2+ 21— 8
(z+1)

Tacéy’=0=>x2+2x—8=0=>[

Tacoéy =

r=2=>y=>5
r=—4=>y=-"1.
Vay toa d6 2 diém cuc tri A (2;5), B(—4;—7) = AB = /36 + 144 = 6/5.

Cau 6. Chon dép 4n @)

BI

Goi O, O’ lan lugt 1a trung diénl_gD, AT’
Suy ra O(1;3;0), O’i));3;4) = 00’ = (—1;0;4).
Goi D'(z;y;2) = DD' = (x — 5,y — 3;2 — 2).
r—5=-1 x=4
— —
MADD' =00"&(y—3=0 << y=3= D'(43;6).
z—2=4 z2=206

Cau 7. Chon dép 4n @9
Duta vao d6 thi ham s6 y = f/(x) ta thay f/(z) <0,Vz <2, f(z)=0& = 0
T =2.

Vay ham s6 y = f(z) nghich bién trén khodng (—o0;2).

Cau 8. Chon dap 4n (®)

Ta c6 S, = 3n? + 5n.
Si=u=3-1245-1=8.
So=u+us=3-224+5.2=22.
Suy ra us = Sy —u; =22 — 8 =14.
Cong said =uy —u; =14 — 8 =6.

Cau 9. Chon dap an@

Ta ¢6 AB = (—1;4; —4) = 24B = (—2;8; —8).
AC = (- 3,2, _9).

Suy ra W =24 1@ (1;6;—6).

TRANG 373


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

Cau 10. Chon dap 4n @)
Ta c6 n (2) = 6.6 = 36.
Bién c¢b A : "khéng c6 con xtc xic ndo xuét hién mit 6 chAm".

=n(A)=55=25=P(A) =__.
VayP(A)=1-P(A) =1—-—

Cau 11. Chon dap 4n (@
Phuong trinh

2
2COS<ZL'+Z)—\/§=0<=>COS<.’E+E>:£
4 4 2
@cos(acﬁ-E):cosz
4 4
_$+Z=Z+k27r
o 4 4
s T
T+ —=——+k2rm
- 4
T = k27
& keZ
m——z k2 ( )
| 2
Cau 12. Chon dap 4n @)
Taco o 45 log. 94 log. 5
logg 45 — 0gz 4o _ logs 9 + logg

log;6  log; 2+ logs 3

1 1

log, 32 -

_ Y g3 _2F 5

- o 1

logs 3 + log, 3 1+5
_a(l1+2b)
~ bla+1)°

a(m + nb)

Theo bai ra: logg 45 = ,dodo:m=1,n=2p=1.
86 b(a+p P

Vay 13m + 12n + 2024p = 2061.

Cau 13. Chon dap 4n @Y

Ta c6 n = 28.

Tt phan vi thit nht thudc nhém [25; 30).
28
7 6 180

TacéQ1=25—|— 5=7

Tt phén vi thit ba thuéc nhém [35;40).
328

—— — 18
TacéQ3=35+4T-5=37,5.
1
Khi d6 khoang tit phan vi la AQ=Q3—Q1=§.
Cau 14. Chon dap 4n (@
A N A PN R o e A ? 1 ? >/ ] 7
Ta ¢6 G la trong tam t dién BA'B'C’ nén A :4_1<A + AA'+ AB —|—AC’>.

Ta cb
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ﬁ=ﬁ+cﬁ+@=—zw—ﬁ+i(1@)+AA>’+AB>’+AC>’)

=_%7—?+i(7+7+7+7+7+7)=%7—§17.

Cau 15. Chon dap 4n @)
V36 — x2

’ N 1
Goi V 1a thé tich khong gian phia trong leu, tacé6 V = B-hv6i h =5 (m). B = 5% 5

/36 — 12

4
A/ _ 2 A/ 2 -9 2
Do dé: V(z) = Y30 =20 5 5aVI0 =2 iy 5720 ) v —0e =
4 4 V36 — 22
3v2.
Béng bién thién:
z |0 3v2 6
V'(z) + 0 —
45
V(x) / 2

Z 2 S Z 45
Cin ctt vao bang bién thién ta c6 thé tich khong gian phia trong 1éu 16n nhit bang 5 (m?)
=>a=42;b=5=>a+b=42+5=4T7.

Cau 16. Chon dap 4n @)

B
Vil i

A | M
N H

Ta c6 M, N ndm trén mit ciu tdm B, ban kinh R = 2.
Do BA = /41 > R = 2 = A ndm ngoai doan MN. Dé Sinh() nhét thi N phai ndm giita A, M.
Goi H 13 trung diém MN = BH 1 MN, HM = HN = §MN.
Khi d6: S =2(AH+ HM)+5(AH — NH) =TAH —3NH.
S =TVAB?2 — BH? —3vVR?— BH2 =741 —22—-3V4—22v6i BH = 2,0 < z < 2.
Xét ham s6 f(x) = TvV41l — 22 — 3v/4 — 22 trén [0;2).
f(z) = —Tx 4 3z —x( -7 + 3 )
\/741—.752 vz VAT =22 A—z2)
— >0 TV4— 22 < 3V41 — 22 < 1964922 < 369—92° < 402%+173 >

X

ét +
VAl — 22 /4 — 2
0 (lu6n ding).
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Suy ra f'(z) > 0,Vx € [0;2) va f'(z) = 0 & z = 0 = f(x) dong bién trén [0;2).
V@y%i;)lf(x) =f(0)=7V4l—-6=>m=41,n=6= 5m+n = 211.

Cau 17. Chon dép 4n @)

0]
M
A
C
N
B
Ta,céO—]\Zf:%m,O—]\}:%(O?—i-O?).

Suyram=0—ﬁ—a\7f=—%0_f4+%@+30?.
= |MN| = —%@)H%O_B#%(W‘
:>MN2=10A2+EOB2+EOC2—%(ﬁ-O_B)Jr@)LO?)+%O_B>-O?

9 4
1, 1,1 11,11 3%
4 4 3 2 2 2 36

~ 9

Vay Iml =

Cau 18. Chon dap 4n (@
2

3
Ta cé P = [loga (%)} — 3log. 5 <§> = (2 —log, b)* — 6(log, b — 1).

Dol<a<b<a*=1<log,b<4

Dit t =log, b= P = —t> + 6t* — 18t + 14, t € [1;4].

Ta c6 P/ = —3t> + 12t — 18 < 0,Vt € [1;4], do & ham P(t) nghich bién trén doan [1;4].
Vay P = P(4) = —26.

+

S| ot

Cau 19. Chon dap 4n (@
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Ta x4c dinh sb tam gidc ¢6 ba dinh ma m#t phng qua cic dinh clia né chi song song véi canh
AB.

Sé cac dudng thing song song v6i canh AB di qua 2 trong 24 diém chia 13 8.

+ Chon 1 dudng théng trong 8 dudng thing d6 lam canh ctia tam gisc c6 8 cach chon (tuong tng
duge 2 dinh cia tam giac).

+ Chon dinh thit ba sao cho m#t phing di qua 3 dinh d6 chi song song véi dudng thing AB, ta
c6 24 — 15 = 9 cach chon.

S6 tam giac c6 3 dinh trong 24 diém dsnh du c6 mit phing di qua ba dinh song song v6i ding
mot canh AB cla tit dién 1a 8 -9 = 72.

S6 tam gidc théa man yéu cau bai toin 13 6 - 72 = 432.

Cau 20. Chon dép 4n @Y
Tt bang bién thién, ta cé:

. . 2024 2024 . . 2024
A 9(@) = Mm w7 = —g = 7% lim gl = m i1 =0
Véy d6 thi ham s6 c6 2 dudng tiém cin ngang.
Ta thay
lim g(z) = li 204 _ én d6 thi ham s6 c6 dudng tiém can ditng z = 1
lim g(z _xg%f(x)—l_ oo nén do thi ham s6 ¢6 dudng tiém cin gr=1.
N s . A A A T=a # 1 A X . N X s ’ \ e A
Phuong trinh f(z) = 1 ¢6 hai nghiém phén biét ! nén do thi ham s6 c6 cic dudng tiém
T =

can ding x = a, x = b.
Véy d6 thi hAm s6 c6 5 dudng tiém cin ditng va tiém cin ngang.

Cau 21. Chon dap 4n: @ (b ) (@) (d )
S6 phan ti ctia khong gian mau 13 n(Q) = Ci;.
a) S6 cach ldy 3 qua cau danh s chén 13 C3, = 1540.
b) Goi A 13 bién cb: "tdng 3 sb ghi trén 3 qua cau ldy dugc 1a sb 18".
Trudng hop 1: Ly dudc 1 qud cau 18 va 2 qua cau chan.
Trudng hop 2: Lay dudc 3 qua cau 1é.
Suy ra n(A) = C3; - C3, + C3, = 7084. n
. VRN n(A) 7084 322
Vay x4c suat xdy ra bién co A la P(A) = m - o
c) Goi B 1a bién cb: "tong 3 sb ghi trén 3 qué cau lay dugc 13 s6 chia hét cho 4"
Xét cac tap hop:
Xo = {4;8;12; 16; 20; 24; 28; 32; 36; 40; 44} 13 tap cic sb chia hét cho 4.
X, = {1;5;9;13;17; 21; 25; 29; 33; 37; 41; 45} 13 tap c4c sb chia cho 4 du 1.
X, = {2;6; 10; 14; 18; 22; 26; 30; 34; 38; 42} 14 tap cic s6 chia cho 4 du 2.
X3 = {3;7;11;15; 19;23; 27; 31; 35; 39; 43} 14 tap cic sb chia cho 4 du 3.
Trudng hop 1: Lay 3 s6 thudc tap X, = cé C3, céach.
Trudng hop 2: Lay 1 sé thudc tip X, va 2 sb thudc tip Xy = cb C}; - C?; cach.
Trudng hop 3: Liy 6 mdi tap X, X1, X3 mot s6 = c6 C}, - C, - Ci; céch.
Trudng hop 4: Ly 2 s6 thudc tap X; va 1 s6 thudc tdp X, = c6 C2, - Ci, cach.
Trudng hop 5: Ly 2 s6 thudc tip X3 va 1 s6 thudc tdp X, = c6 C2, - Cl, cach.
Suy ra n(B) = C3, + Ci; - C}; + C}; - Clp - (zil)—l— C3,-Cp, +C3, - Cl, =3553.
At AL 2 A 2 s n(B 323
Véy x4c suat xdy ra bien c6 B la P(B) = n(©) ~ 1200°
d) Goi C 13 bién cb: "tich 3 s6 ghi trén 3 qua cau lay dugc 13 mot s6 chia hét cho 8'.
Xét cac tap hop:
Yy = {4;8;12; 16; 20; 24; 28; 32; 36; 40; 44} 13 tap goém 11 s6 chia hét cho 4.
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Y1 = {2;6;10;...;42} 14 tdp gom 11 sb chia hét cho 2 nhung khéng chia hét cho 4.

Yo = {1;3;5;...;45} 1a t4p gom 23 sb 1&.

Trudng hop 1: Lay 3 s6 thudc tip Yy = c6 C3; céch.

Trudng hop 2: Lay 2 s thudc tap Yy va 1 s thude tdp Y hosic tip Yz = c¢6 C3,(Cq, + Ci;) cach.
Trudng hop 3: Ly 1 s6 thudc tap Y, va 2 sb thudc tap Y; = c6 C}; - C3, céch.

Trudng hop 4: Liy & mdi tap Yy, Y:, Y2 mot sb = c6 Ci, - C}, - Ci; céch.

Suy ra n(C) = C, + C3,(Ch; + 053) +Cny '(0%1 +Ciy - Cpy - 053 = 5423.

A ’ FS 2 « X FS N n C 493
Vay xé4c suat xdy ra bien ¢6 C la P(C) = (@) ~ 1290
Cau 22. Chon dép én: @ (D) (c ) (d])

Lép diém thi [0;2) | [2;4) | [4;6) | [6;8) | [8;10)

Gi4 tri dai dién 1 3 5 7 9

S0 hoc sinh 16p 12E | 3 6 12 24 5

S0 hoc sinh 16p 12F | 4 ) 16 18 7
a) Diém trung binh moén Toéan ctia 16p 12E va 16p 12F lan luct 14 Zx = 5,88; Zr = 5,76.

Duta vao diém trung binh mén Toan, vi Zg > T nén ta dénh gis duge 16p 12E hoc t6t mén Toan
hon 16p 12F.
b) Ta tim khodng tit phan vi ctia miu sb liéu théng ké diém ctia 16p 12F:

50
77649 5

4 9=

.42 12

= -(3+6+12) g
-2

= = 4 = —

Qg = XT38 6 + 24 8 .

Khi d6 AQ = Q5 — Q, ~ 2,79 < 2,9.

c) Mét ctia diém mén Todn clia 16p 12E va 16p 12F lan lugt 13
24 — 12 18 —'16

Mo: 2 & M = 2R 1.
6+ 1oy 0a 5 2NOT Mo=6+ g e g7 2763

Vi M, > M nén diém thi c6 sb hoc sinh dat dugc nhidu nhét & 16p 12E 16n hon & 16p 12F.
d) D6 léch chuan ciia miu sb liéu théng ké ghép nhém ctia 16p 12E va 16p 12F 1an lugt 13 s ~ 2,05;
s~ 2,19.

Cau 23. Chon dip 4n: @ ® c) (d )

a) Ménh d& sai.
b) Ta o6 AB = (2;4; —4), BC = (1;—4;8), AC = (3;0;4) nén AB — 6, BC = 9, AC — 5, suy ra
chu vi tam giédc ABC’ la 20.

MaSABC=\/p (p—a)lp—b)(p—c)=+v10-1-4-5=10v2.

Qi=z13=4+

Lai c6 SABC_§AH BC = AH = 2‘2“20 _20;/5.
c) Goi D(a;b;c) 1a chdn dudng phan gidc trong géc B.
DA BA 6 2 2 2
Ta 6 —0 = 2 =25 AD=ZAC = AD = ZAC.
a co C-BC— 9 3:> 50:> 5?
Ma AC = (3;0;4) va AD = (a —2;b+ 1;¢— 2), ta cb
2
_ 1
a—2—g3 0,=€6
16 18
b+1=2-0:> b=—1:>D<—;—l;—>.
) 5) )
2 o= 18
c—2=g. 5

d) Pst P =2MA* — 3MB? + 4MC”.

TRANG 378


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

Tacém=(2—a;—1—b;2),m=(4—a;3—b;—2),m=(5—a;—1—b;6).
P=2[2—-0a)+(-1-0)>+4] -3[4—0a)’+(B8-0)+4] +4[(5—a)*+ (-1 —b)* + 36]
P = 3a® + 3b* — 24a + 30b+ 179 = 3(a — 4)* + 3(b + 5)* + 56.

P nhé nhét khi a = 4,b = —5.

Vay a+b=—1.

Cau 24. Chon dép én: @ (b (c ) (d )

N

B/

B

ViD' € (a)N(BDD'B') = (

N (BDD'B’) 1a dudng thing d di qua D’

@)
Ta ¢6 sin ((a); (BDD'B))) = ZE(BDD'BY) - €O CO

dC.d)  —dCd°CD
DAu bing x4y ra khi CD’ 1 d hay d 13 dudng thing di qua D’ v& vudng géc véi CD'.
Léay diém M, N sao cho C' 1a trung diém ctia CM va B’ 1a trung diém ctia BN.
Vi MC' || D'D va MC' = D'D nén ttt gidc MC'DD'’ 1a hinh binh hanh.
Do d6 MD' || C'D, ma C'D L CD' = MD' 1 CD'.
Ma A'D' 1 (CDD'C') = A'D' L CD' = CD' L (MD'A'N).
Suy rad=(MD'A'N)N(BDD'B') = d=D'N va (a) = (CD'N).
Khi d6 A = (a) N\ (BDD'B)) = A= D'N; E= ANBD = E = D'N N BD.
a) (¢) N (BDD'B') = D'N.
Vi AC L (BDD'B') = AC L D'N, ma D'N L OH = D'N L (OHC).
Suy ra ((a); (BDD'B’)) = (HC;O0H) = OHC.
b) Vi DD' || BN va DD’ = BB' = %BN nén D 13 trung diém ctia BE.
Suy ra DE = BD = 6v/2. . .

c) VC/BCE=2VC/BCD=2-%-C"C-SBCD=2-§-6-5-6-6=72.

d) Vi O 1a trung diém ctia AC va C € (a) nén dudng thing AC cit mit phang (o) tai C, suy ra:
d(4, (@) = 2d(0, (a)).

Theo y a), ta co:

AC L (BDD'B') = CO L (BDD'B)).

Ma OH C (BDD'B’) nén CO L OH, do 36 tam gidc COH vudng tai O.

Lai ¢c6 A L CO (do CO L (BDD'B')) va A L OH, suy ra A L (COH).

Mit khic A C (a) nén (a) L (COH) theo giao tuyén CH.

Trong tam gidc vubng COH, ké OK 1 CH tai K. Suy ra OK L («), do dé:
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d(0, (a)) = OK.
Ta tinh cac do dai:
- ABCD 14 hinh vudng canh 6 nén AC = 6v2 = CO = % = 3v/2.

- Xét tam gidc EDD’ vudng tai D trong mit phang (BDD'B’):
Theo § b), DE = 6+/2 v4 DD’ = 6.
Suy ra ED' = VED?+ DD”? = \/ 2 462 =6v3.
DD’ 6
Do dost,ED_ED’zﬁ\/_ \/_

Vi D 13 trung diém ctia BE nén céc diém E, D, O thing hang theo thit tu d6, suy ra:
EO = ED+ DO = 6v2 + 3v2 = 9v2.
Tam gidc EHO vudng tai H (v6i A = ED’) ¢6

— 1
OH = EO -sin D’ED = 9v/2 - — = 3/6.

V3
Ap dung hé thic lugng trong tam gidc vudng COH dudng cao OK:
1 1 1 1 1 1 1 2 36
= = =—+_—=—=—=>0K=—-.
OK? ~ CO® " OH? ™ (3va)p (36 18 54 27 2

Vay khoang céch tit diém A dén mit phang (o) la:

d(4, (a)) = 20K = 2- 3\—f_3faé2f
Cau 25. Chon dép 4n: @) (D) (© (d )

a) Ta c6 P(t) = 115 + 20sin(1807t).

27 1
m T = —
Chu ki ctia ham sb: 180" 9

0
b) P(t) = 115 + 20sin(1807t) = P'(t) = 36007 cos(180t).

1 k
/
— - 4+ " (kez
Pt)=0&t= 360+180 (k €eZ).
Trong thdi gian 1 gid dong hod (phiit), ta xét ¢ € [0;60)].

1k
Ta cé: 0 < 360+180 <60« —0,5 <k <10799,5, do k € Z = k € {0;1;...;10799}.

S6 diém cuc tri clia ham s 13 10800 nén sb diém cuc dai va sb diém cuc tiéu bang nhau va bang
5400.

Vay sb 1an huyét 4p tAm thu x3y ra trong khodng thoi gian mot gio dong hd chinh 14 sb diém cuc
dai ctia ham sb va bang 5400.

Prax  115+20 135

) ~ Pun 115-20 95~

d) Toc d6 thay doi huyet 4p 1a dao ham ctia ham so.

c) Chi s6 huyét 4p 1a

1 k

540 + 90
P'(t) = 36007 cos(180nt) = 1800 <> cos(180mt) = (k€ Z).

N)Ir—\
p—t
Nl

Trong 1 phit nén ¢ € [0;1].

1 k
Trudng hop 1: 0 < 540+% <1 -0,16<k<8983,dokeZ=ke{0;1;...;89}.

Trudng hop 2: 0 < —510 gk() 10,16 <k<90,16,dokeZ=Fke{1;2;...;90}.

Viy két hop hai trudng hop, ta c6 sb 1an ma téc d6 thay ddi huyét 4p bing 18007 mmHg/phiit 1a
180.

Cau26.Chondipén: @ @ O @
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) 2 +1x—6 6 , 2®24+22+7 (x+1)°+6
Tachy=—""—7"—=20— Y = 3 = 2
T+1 z+1 (x+1) (x+1)
a) Goi 24 13 hoanh d6 tiép diém cia tiép tuyén ctia dd thi (C) véi dudng thing d.
+1)2+6 6 Ty =0
Suy ra f'(z =7(:)($0—=7®1+—=7© ro+1)?2=1e
Yy f( 0) (1.0_+_1)2 ($0+1)2 ( 0 ) To = —2.

Véi £g = 0 = yo = —6, tiép tuyén c6 phuong trinh: y = 7z — 6.
Véi 19 = —2 = yo = 4, tiép tuyén c6 phuong trinh: y = 7(z +2) + 4 = Tz + 18.
Vay chi c6 mot tiép tuyén song song véi dudng thing d.
b) P& y nguyén thi x + 1 phai 13 udc ciia 6.
S6 6 c6 cac udc: £1;42; +3; 46 (c6 8 wdc).
Ung v6i mdi wéc d6 thi cho mdt gia tri nguyén cia  va ciing cho mét gia tri nguyén cla y.
Viy c6 8 diém trén dd thi (C) c6 hoanh d6 va tung d6 14 sb nguyén.
c¢) Gié st phuong trinh AB 1a y = a. Hoanh d6 A, B 1a nghiém cta phuong trinh
22 4+2—6 x #—1
— =0~

z+1 > —(a—1)z—a-6=0 (1)

. {A=a2+2a+25 >0
Vi 9
(-1)*4+(a—1)—a—6=—-6#0

nén phuong trinh (1) ludn c¢6 2 nghiém phén biét x;, zs khac —1.
Khi d6 AB = |21 — 22| = VA = Va2 + 2a + 25 = y/(a+ 1)2 + 24 > 2v/6, Va € R.
Hay gi4 tri nho nhit cta AB b3ng 2v/6 khi a = —1.
d) Cé4ch 1: Dudng tron (T) c¢6 tdm I(—1;—1) 1A giao ctia 2 dudng tiém cin ciia do thi (C) nén

£ 6 .
I 14 tAm doi xtng cta (C). Goi A (—1 +a;a—1——) v6i a > 0 1a diem thudc nhénh bén phai
a

tiém cin ding cia (C).
(T) cit (C) tai 4 diém phan biét khi v chi khi R > I Apy,.

Tacc’)IAz\/ (a——) \/2(12-1———12 \/2\/2a2 §—12—2\/3
TApn =2V3V2 -3 242 == 0 a0z Vis
a
= R>2\/3vV2—-3& R?>12(v/2 — 1) thi dudng tron (T) cit dd thi (C) tai 4 diém phéan biét.

Céch 2: Duong tron (T) ¢6 tdm I(—1; —1) 14 giao hai dudng tiém cin clia d6 thi (C) nén I(—1; 1)
ciing 14 tdm d6i xtng cta (C).
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6 . N . .
Goi M (a; a— ?> la diem thudc do thi (C) sao cho ti€p tuyeén tai d6 vudng gbc véi I M.
a

. 1 1 2+2a-5 6
DuéngthéngIM:x+ = y+ :>y=a’+—aQ-x——2.
atl 6 1 (a+1) (a+1)
) a+1
. 1)*—6
Céhésﬁgécklz%
(a+1)2+6

Tiép tuyén tai M cé hé sb goc ko = 1
(a+1)*—6 (a+1)*+6
(a+1)2 (a+1)2

lea——l—\/_=>M<—1—\/_—1—

—1©(a+1) —18<a=-1+V18

)

Suy ra kiky = —

Suyram=< V18; \/_—I— =>IM \/ \/_)2= 12(vV2 - 1).

Chu y: Duong tron tam [ duong kinh ABpin = 44/ 3( \/5 — 1) tiép xtic v4i hai nhanh ctia d6 thi
(C) tai hai diém A, B. D& cit dd thi (C) tai bén diém thi R > 21/3(v2 — 1).
Cau 27. Dap an: 188.
Ta c6 f'(z) = —32* + 62.
Goi d 1 tiép tuyén clia dd thi ham sb song song véi mét dudng tai tiép diém M (zo; 1) véi o > 0.
Khi dé:

Ty = 3

! =-9& 322+ 6xy=—-9< = M(3;1).
f(x()) -'L'0+ Zo .T,'O:—]. (10&1) (7)
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D6 dai cAy cAu ngdn nhit bing khodng céch tit diém M dén dudng thing 9z + y — 45 = 0.
9-34 1 — 45|
h= ~ 1,877,
A /92 + 12

Vi don vi cia hé truc 13 100 m nén d6 dai ngin nhét cla ciy cau 13 188m.

Cau 28. Dap an: 2314.
Céach 1.

10 cm

’ 20 cm

30 cm

Thé tich khay thit nhéat: V3 = 30 - 20 - 10 = 6000 (cm?).
. 1 1
Theé tich nudc c6 trong khay thit hai: V; = gvl =5 6000 = 1200 (cm?).
Goi chiéu cao clia khay thit hai 13 h (cm).
Gia sit khay thit hai c6 hinh dang chép cut tit gidc déu ABCD.A'B'C’' D’ nhu hinh vé sau:

D C

D& dang chitng minh duge ACC'A’ 1a hinh thang can. L&y MN song song v6i AC; H, K lan lugt
13 hinh chiéu ctia A’, C’ trén AC; P, Q lan lugt 1a giao diém ctia A’H va MN, C'K va MN.
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Do e /.

A c’

2 N
Vi Myc nuéc (ngang v6i MN) trong khay thit hai cao bang 3 chiéu cao ctia khay d6 nén C'Q =
2 2
Vi H, K lan lugt 13 hinh chiéu ctia A’,C’ trén AC nén A'H 1 AC, C'K 1L AC
Suy ra AH || C'K va AHK = 90° ma HK || A'C' nén HKC'A' 13 hinh chit nhat.
Tu dé ta c6 A'C' = HK = z.
Dé dang chitng minh dugc AAHA = AC'KC nén AH = CK.
A - CK — AC’—QHK _ 2x2—x =g.
AA'AH c6 MP || AH, nén theo hé qua dinh 1i Thales ta c6:

!/
MP _ AP §=>MP=§AH=2 =2

AH ~ AH ™ 32 3 .
Tuong tt AC'CK ¢6 QN || CK nén ta cling ¢6 QN = 3
DodéMN:MP+PQ+QN=§+x+§=%””.

Theo gia thiét ta c6 thé tich nudc trong khay thit hai bang thé tich khbi chép cut tt gidc déu véi
day 16n (hinh vudéng) nhan M N la dudng chéo c6 dién tich S] va ddy nhé (hinh vudng) nhan A'C’
N S 2
lam dudng chéo c6 dién tich S, chiéu cao bang b’ = §h'
Goi Vj 13 thé tich nudc trong khay thtt hai.
(5)
g MN? _\3/ _ 2522 g A'C"™ _ z?
! 2 2 18’72 2
12, (25x2 2512 12 x2> 49

I P .
>V = 8 V1822
Thé t14051 nuéc trong khay thfrgl%io%)ém 1200 cm?, nén ta c6:
Vy = —x*h =1200 = 2°h = ——.

81 49
Mt khéc, thé tich khay thit hai bang thé tich khdi chép cut tit gide déu véi day 16n (hinh vudng)
nhian AC 1a dudng chéo ¢ dién tich Si, va ddy nhé (hinh vudng) nhidn A'C’ lam dudng chéo c6
dién tich S, chidu cao bang h.
Goi V4 13 thé tich khay thit hai.

AC?  (2z)? ) A'C? ?
=Ty =y TEIRET =y
1 5 , o xt\ T,
¢V2—3h 2x° + 1/ 2z 2—!-2 —th.
97200 7 97200 16200
M\ 2 = = — . = 3 .
prh="g V=5 " 7162(008“ )
Vay thé tich cta chiéc khay thit hai bing (cm®) =~ 2314 (cm?®).
Cach 2.

Thé tich khay thit nhit 13 V = 10 - 20 - 30 = 6000 (cm?).
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. 1
Thé tich nuéc & khay thit hai 1a V; = = + 6000 = 1200 (cm?).
Goi V; 1a thé tich khay thit hai, ta c6 ti s6 thé tich nudc & khay thit hai v& thé tich khay tht hai
la:
25 25
h|=S+S+4/=5-S 49
Vi h1(51+$'+\/51'5)_ ( 9 ) 9 U
727

2
Vi h(S+5+VS%-S)  h(4S+S+vES-S) 3

Suy ra V5 = ?_ZVI ~ 2314 (cm?).
Cau 29. Dap an: 3029.
Xét phép thit: Lay ngiu nhién 3 s6 hang lién tiép tit 2021 s6 hang da dugc sép thit tu ting dan:
C:f ) Cg e C2023> C'54024-
+ S6 hang dau c6 thé chon tit {Cy; Cs; ... ;Coge} = €6 2019 céch chon.
+ Véi mbi cach chon sb hang dau tién ch1 c6 1 cach chon 2 s6 hang tiép theo.
Suy ra n(2) = 2019.
Goi A 13 bién c¢b "Tong 3 s6 hang dugc chon 13 mdt sb 18".
n! _n(n—1)(n—-2)(n—3)
4i(n—4) 4! '

Ta nhan thdy n,n —1,n —2,n — 3 14 4 s6 tu nhién lién tiép nén n(n —1)(n —2)(n — 3)4!, Vn > 4
n(n—1)(n—2)(n —3)
4!
chia hét cho 8, titc 14 n phai c6 dang n = 8k + i véi i € {0;1;2;3},k € N.
Nhu vay day Cy; Cs; . .. ; Caogs; Caona khi viet theo tinh chén, 18 s& c6 dang:

Xét s6 c6 dang C? véin > 4, ta c6 C* =

hon nita 14 s6 chén khi va chi khi trong 4 s6 n,n —1,n —2,n —3 c¢6 1 86

L8, 18, 18, 18, chan, chin, chin, chan, 1&, 18, 18, 18, ..., 18, chén.
Dé 14y dugc 3 sb lién tiép c6 tong 13 mot sb 18, ta c6 3 trudng hop sau:
4<8k+4 k>0 . o,

Vi b 3 s6 ¢6 dang Cgyya, Capsss Carse, ta €6 8k 4+ 6 < 2024 k < 252,25 vi k € N nén ¢6
253 gia tri k thoa man.
Vi b6 3 55 c6 dang Cl s, Ol g Ol oo ta 06 |- S OR D IR 2 2012 e N nen s

i bo 3 s0 ¢6 dan a cb vi nén cé

; NG Cgrt5) Cgk+60 U8k+7 8k +7 < 2024 k < 252,125’

253 gia tri k théa man.

Vay trudng hop ndy cé 253 + 253 = 506 bd 3 s6 théa man.
4<8k—1 o k > 0,625
8k +1<2024 k < 252,825

4<8k+2 L [RZ025 o o e
8k+4<2024 ~ |k<252,5 " nén c6 252 gid tri k théa man.
n(4) 1010

Tu d6 ta co n(A) = 252 4+ 252 =101 P(A)=——=——.
it d6 ta c6 n(A) = 506 + 252 + 25 010 = P(A) (@) ~ 2019
Véy a+ b = 1010 + 2019 = 3029.

vi k € N nén c6 252 gia tri k£ théa man.

Cau 30. Pap an: -651.
bat z =3x,tadugc z >y>0vaz+y+z2y > 7.

Khi @6 14 30zy — 59> = 1+ 102y — 59> > 1 +10y® — 59> = 5> +1 > 1véP=z2+i(
2111(1 + 10zy — 5y2).

Theo gia thiét ta dugc z > —=
5(2

z+5y)? —

MCQ \]
ml—“d

+
+ zy—|-5y)

4

1
Ta c6 2% + Z(z + 5y)? =
Ma
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2422y + 5y = (2 +y)* + 4°
> [8(2 +y) — 16] + [8y — 4]
=8(z+2y)—20

T—y
ST
y+1 y

=8[yi+2(y+1)}—44

+1

> 64 — 44 = 20.

5y)?2 .
Nénz2+@225,déu"="Xéyrakhiz=3,y=1hayx=y=1.

5(2% + 2 5y? —5(z — 3y)? .
Mat khéc ta c6 10zy — 5y* — (2" + zy+ ) = (z4 y) < 0 (dau "=" x4y ra khi z = 3,
y=lhayz=y=1).
5 2
Suyra1+10zy—5y2<z2+(z+—y)+1.
5y)? :

Datt=z2+(z+—y+1>26=>1n(1+10zy—5y2)glnt=>P>t—1—21nt.

=

Xét ham sb f(t) =t —1—2Int v6i t > 26.
2 t—2 \ )
Co () =1-7 = tT >0,V > 26 = f(£) ddng bién trén [26; +00).
= P > f(t) > f(26) = 25 — 2In 26 = 25 — In 676.
Do @6 Ppin =25 —1n676 khi 2 =3, y=1hayx =y = 1.
Vay a =25, b =676 = a — b= —651.

Céu 31. Dit phuong trinh f (\/ f3(@)+ f@) +m) = —a® + 322 — 4z + 3 1a ().

() & £ (/@) + f@) +m) = f(-2).

Xét ham s6 f(z) = 2> +32° +42+3 = f'(z) = 32> + 62 +4=3(xz+1)*+1>0,Vz € [-2;1]
Viy f(z) 1a ham dong bién trén [—2;1] C R.

Do d6 {’/f?’(a:) +f@)+m=—-z& f3(z)+ f(z) +2* +m=0.

Ta xét ham sb h(z) = f3(z) + f(z) + 2>+ m, véi z € [-2;1].

W(z) =3f(z)f*(z) + f(z) + 32° = f'(z) 3f*(z) + 1) + 32° > 0,Vz € [-2;1]

Vay h(z) 1a hAm dong bién trén [-2;1] C R.

Suy ra

[m21111] h(z) = h(-2) = f3(-2) + f(-2) —8+m=m — 10
mex h(z) =h(1) = f3(1) + f(1) + 1 + m = m + 1343.
Khi d6 phuong trinh (%) c6 nghiém khi va chi khi [r1121r11] h(z) <0< max h(z) & —1343 < m < 10.

Ma m 13 sb nguyén khéng &m nén m € {0;1;2;...;10}. C6 tit ca 11 sb nguyén m théa man.

Cau 32.
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Bl

Chon hé toa d6 Ozyz sao cho O triung véi A; cic tia Oz, Oy, Oz lan lugt tring véi céc tia AB,
AD va AA'. Ta c¢6 B'(10;0;10) va E(5;10;0).

N € Oz = N(0;0;a); M € Oy = M(0;b;0) (diéu kién 0 < a,b < 10).

= B'N = /100 + (a — 10)%, MN = Va® + b% ME = /52 + (b — 10)2.

Ta céb:

B'N + MN + ME = /100 + (a — 10)2 + Va + 0 4 /25 + (b — 10)?
= /(10 — a)2 + 102 + vaZ + b2 + /52 + (10 — b)?

> /(10 — a+a+5)2 + (10 + b+ 10 — b)2 = 25.

(Ap dung bét ding thitc Mincopxki).
10—a a 5 10—a+a+5 15

D;\ “=" 3 kh = — = frnd —_
W Xy T Th T 10-6 10+b6+10-b 20
dieu kién).

Vay d6 dai doan diy dién ngén nhit bang 25 dm.

5 10 , .
=a= §’b =3 (thdéa man

TRANG 387


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD

S& Vinh Phic

Cau 1. Chon dép 4n ()

Comiulan=8+10+16+24+13+7+4 = 82.

Goi mau sg) libu diém trung binh mén Toan xép theo thit ti khong gidm 13 z1, 2o, . . ., Tso.
Do % - SZ — 20,5 nén t& phan vi thit nhit Q; thudc nhém [7,5;8).

Khi dS 20,5 — (8 +10 485

Q=75+ 00 BH10) ;485

16 64
- 82
Do %Tn = % = 61,5 nén t phin vi thit ba @3 thuéc nhém [8,5;9).

Khi d6
Qs =85+ ' 05= -

Khoéng tit phan vi clia mau s liéu ghép nhém 1a
449 485
AQ=Q3— Q1= ———~106

Cau 2. Chon dép 4n (@

61,5 — (8 + 10 + 16 -+ 24) 449

B D C

Y S 2
Gia st canh tam giac deu ABC bang 1. Khi d6 CD = 3

Ap dung dinh Ii cosin trong tam gidc ACD, ta cb
AD? = AC? + CD?* —2AC - CDcosC

4 2 1 7 V7
=14+--2-1---=-= AD = —.
, 9 372797 3 ,
Ap dung dinh li sin trong tam giac AC'D, ban kinh dudng tron ngoai tiep R la
VT
AD Y
AD _op o po AD _ 3 VA
sin 60° 2 sin 60° ) V3 9
5
Nita chu vi va dién tich tam gidc ACD lan lugt 1a
2 V7
_AC+CD+AD lt3t3 547
R
1 1 2 3 3
:_A . _D i o:_ 1 _— T = —.
S 5 C - CDsin 60 2 13 5
Ban kinh duong tron ndi tiep r 1a
V3
_S__6 _ V3
P 5+VT 54T
6
R _ V21 5+V7 _7T+5/7
Vay ti s6 can tim 1a — = .
9 V3 9
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Cau 3. Chon dép 4n (@

£ 2 r=-1
Tacoé:y =32"—6x—-9=0%&
z=3.

Béang bién thién

T —00 -1 3 +00

y' + 0 — 0 +

7 ~+00
—00 —25

Vay gid tri cuc tiéu clia ham s6 y = 23 — 32% — 92 + 2 14 yop = —25 tai = = 3.
Cau 4. Chon dap 4n (®)
Tiém cin ngang: y = Y —2sa=2 (1).

b
1
Tiém can ding: x = 33 & b= -3.
Thay b = —3 vao (1), ta dugc a = —6.
Viy a = —6, b = —3.

Cau 5. Chon d4p an @)

]3)0 vectd ? cling phuong véi vects @ = (1;—2;4) nén tdn tai k € R sao cho
b =kd = (k;—2k;4k) = zo = k,yo = —2k, 2o = 4k.

Ta cb

5] = /k? + (—26) + (k)2 = V21 & VIR = V21 & [k = 1 &

=1
k=-1.

— —
Goi j = (0;1;0) la vecto don vi trén truc Oy. Vectd b tao véi tia Oy mébt géc nhon khi va chi
Khi |, S
cos(b,7)>0& b ] >0 y>0e-2t>0k<0.
%
Do d6, chon k = —1 = b = (—1;2;—4), titc 1a zg = —1,y0 = 2,20 = —4.
V@yx0+y0+z0=—1+2—4:—3.

Cau 6. Chon dap an @
Ta c¢6 a > 0, d > 0 va phuong trinh y' = 3az® + 2bx + c =0 ¢
c
T1x9 = % >0 (1)
2b
.’L'1+.’L'2=—3—a >0 (2)
T (1), (2) vaa >0,suyrab< 0 vac> 0.

Cau 7. Chon dép 4n @)

, 2 — 4z +3

R
i . , z=1
Xét phuong trinh ¢y’ =0 & 5
x=3.

Hai diém cuc tri ctia d6 thi ham s6 1a A(1;1) va B(3;5).
Phuong trinh dudng thing di qua hai diém cuc tri ctia dd thi ham sé 1a d: 2z —y — 1 = 0.
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Cau 8. Chon dép 4n @)

C#n cit vao bang bién thién ta c6 ham s6 dong bién trén cdc khoang (—oo; —1) va (3; +00).
—2m?+m —3

(z —3)

. ) 1\* 23 .

Vi-2m"+m—-3=-2 m— —§<0,Vm€]Rneny <0, Vz # 3.

Do d6 ham sb nghich bién trén titng khodng xac dinh, suy ra ham s nghich bién trén doan [0;1].

Khi dé

Cau 9. Tacéy =

m=—1

1+ 2m? —
miny =y(1) = 26— " _smoml m-3=0e 3
[0;1] 1-3 m=g.

Vay m € {—1; g}

Cau 10. Chon dép 4n @Y

B M

Goi M 1a trung diém ctia doan thdng BC, ta c:
W = AB + AC = 9AM = 2. S AC = 3AC.

Mit khac, 4G = (2 — 1;1 — (=1); -3 — (=2)) = (1;2; —1).
Suy ra U = 3AG = (3;6; —3).

Cau 11. Chon dap 4n (@

Vat ly Hoéa hoc

Sinh hoc

T bieu do Ven va gié thiet ctia bai toan, ta cb:
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(2 +y+2=23t
r+A+C+t=24
y+A+B+t=20
z+B+C+t=22
\m+y+z+A+B+C’+t=4O
(2+y+2=23t
S(x+y+2)+2(A+B+C)+3t =66
((@+y+2)+(A+B+C)+t=40
2(A+B+C)+6t=066
{(A+B+C)+4t:40
A+B+C=12
e
Vay sb hoc sinh ding ki hoc dtng hai mén 13 A+ B+ C = 12.

Cau 12. Chon dép 4n @Y
Téap xéc dinh 7 =R\ {1}.

2
Tacéy'z—(x_1)2<0, Vz # 1.

Do d6, ham s6 nghich bién trén cdc khodng (—oo;1) va (1;4+00).

Cau 13. Chon dép 4n @)
Goi E 13 bién cb: "C4 hai hoc sinh déu nhin dugc phan thudng va hai phan thuédng nhan duge 13
khac nhau".
Vi sau khi rat thim mdi ban déu hoan lai phiéu vao hop nén két qua rat tham cla hai hoc sinh
A va B 14 hai bién cb ddc lap.
Xéc sudt dé hoc sinh riat duge phan thudng 13 hop bit, quyén vd, cip sach lan lugt 1a:
P, =175%=0,075, P, =5% = 0,05, P; = 2,5% = 0,025.
Dé c4 hai hoc sinh déu nhan dugc phan thudng va hai phan thudng nhan dugc 14 khic nhau, ta
xét cac trudng hgp sau:
- Trudng hop 1: Hoc sinh A nhén hop bit, hoc sinh B nhén quyén v3, xc suit 1a:
0,075 - 0,05 = 0,00375.
- Trudng hop 2: Hoc sinh A nhén hop bit, hoc sinh B nhén cip sich, xic suat la:
0,075 - 0,025 = 0,001875.
- Trudng hop 3: Hoc sinh A nhén quyén v3, hoc sinh B nhan hdp bit, xc suit 1a:
0,05 - 0,075 = 0,00375.
- Trudng hop 4: Hoc sinh A nhén quyén v3, hoc sinh B nhén cip sach, xac suit la:
0,05 - 0,025 = 0,00125.
- Trudng hop 5: Hoc sinh A nhén cip sich, hoc sinh B nhan hop bit, xc suat 1a:
0,025 - 0,075 = 0,001875.
- Trudng hop 6: Hoc sinh A nhén cip sich, hoc sinh B nhan quyén vé, xac suat la:
0,025 - 0,05 = 0,00125.
Do céc trudng hop trén 14 xung khic d6i mét, xac sult cla bién cb E la:
P(E)=2-(0,075-0,05+ 0,075 - 0,025 + 0,05 - 0,025)
= 2-(0,00375 + 0,001875 + 0,00125)
11

= ]_ = —.
0,01375 = o

Cau 14. Chon dap 4n (@
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Ta Cézﬁ= (xo — 2;Yo; 20) B?= (1;-1;3), BH — (o3 Yo — 25 20) -

ViAH L BCnén: AH -BC =0 (z0—2)-1+y - (-1)+2-3=0z0—y+320=2 (1)
Hai vecto BTI:[) va ﬁ cung phuong, suy ra:

Zo_Y=2_F  Totw=2

1 -1 3 3.’IJ0—ZOZO
Tu (1) va (2), ta c6 hé phuong trinh:
( 4
To= —
To — Yo + 320 = 2 ’ %81
To+ Yo =2 < YYo= 11
3$0—Z0 =0 12
ST
Va 4o+ 4 + 18 + 12 34
T ==t =+ == —.
WrTh AT T T T T 1

Cau 15. Chon dap 4n (@

1 4
2 _4 —-14+--—
Ta c6 lim i= lim x-# = 4-00.
T——00 z—1 T——00 1_1
T
Vi
lim z= -0
T——00
1 4
—1—|-———2
lim xl I~ — _1<0.
T——00
1— =
T

Cau 16. Chon dap an: e @ o @

a) Téng doanh thu clia cita hang trong thang la

A(z) = 2500000 - 15 + 400 000z = 37 500 000 + 400 000z (dong).

Tong chi phi ciia clta hang trong thang 13

B(zx) = 2000000 - 15 + 350 000z + 20 000 000 = 50 000 000 + 350 000z (ddng).

Loi nhun (tién 13i) ctia ctta hang trong thing 13

T(z) = A(z) — B(z) = 50000z — 12500 000 (ddng).

Téng sb sén pham ban ra gém ci hai loai 14 = 4 15 s&n pham (z € N*). Do d6, tién lai trung binh

cho mdi sdn pham ban ra trong thang 13
_ 50000z — 12500 000

L(x) T (dong/sén pham).
b) Ta c6
50000 - 15 — (—12500000) 13250000
L'(z) = = > 0.
(@) (z +15) CEST

Do d6, ham s6 L(x) dong bién trén [0; +o0).

Vay tién lai trung binh cho mdi sdn pham ban ra trong thang sé ting 1én khi sb lugng sin pham
phd théng bén ra ting lén.

c¢) Néu mdi thang cita hang ban dugc 485 sdn pham phd théng thi tién 1i trung binh cho mé&i sn

pham bén ra trong thang 13
50000 - 485 — 12500000 11750000

L(485) = =2 dong/sén pham).
(485) 85415 200 3500 (dong/sén pham)
d) Ta ¢
—12
lim L(z)= lim 00007 =12500000 _ 04,
T—+00 T—+00 x4+ 15
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Vi ham s6 L(z) dong bién trén [0; +00) va c6 tiém cdn ngang y = 50000 khi z — 400, nén khi
s6 luong sdn pham phd théng z ting lén thi tién 1ai trung binh trén mi sdn pham bén ra ciing
ting nhung luén nhé hon va khong vugt qué 50 000 dong/sén pham.

Cau 17. Chon dap an: e @ O @

a) Néu méang tudng cé kich thuéc 3 m x 2 m thi ban A phai diing hai miéng ddn va chi cé duy
nhat 1 cich dén 13 dit doc c& hai miéng dan.

b) Néu méng tudng cé kich thuéc 3 m x 3 m thi ban A phai dliing ba miéng dén v chi cé diing 2
cach dan: hodc dit doc ci 3 miéng, hosc dit ngang cd 3 miéng.

c) Sb cdch d4n mang tudng gom céc trudng hgp sau:

- Trudng hdp 1: C3 6 miéng ddn déu dit doc, c6 1 cach.

- Trudng hgp 2: C4 6 miéng dan déu d§t ngang (chia thanh 2 khéi kich thuéc 3 m x 3 m goém cdc
miéng dén ngang), c6 1 céach.

- Trudng hop 3: C6 3 miéng dan doc va 3 miéng dén ngang, c6 C; = 4 cch xép khéi 3 miéng ddn
ngang vao cac vi tri xen ké.

Vay c6 tat cd 1+ 1+ 4 = 6 cach dén.

d) Do mbi khéi ddn ngang gom ding 3 miéng ghép lai thanh mot hinh vudng kich thuéc 3 m x 3 m
chiém chiéu réng 3 m, ta xét cic trudng hop theo s6 nhém miéng dén ngang:

- Trudng hop 1: Khéng c6 miéng ndo ndm ngang (14 miéng dén doc), ¢6 1 cach.

- Trudng hgp 2: C6 1 nhém ngang (3 miéng d4n ngang) va 11 miéng dén doc. Xép 1 nhém ngang
vao 12 vi tri, c6 C}, = 12 céch.

- Trudng hop 3: Cé 2 nhém ngang (6 miéng ddn ngang) va 8 miéng ddn doc. Xép 2 nhém ngang
vao 10 vi tri, c6 C3, = 45 céch.

- Trudng hop 4: C6 3 nhém ngang (9 miéng d4n ngang) va 5 miéng dén doc. Xép 3 nhém ngang
vao 8 vi tri, c6 C3 = 56 céch.

- Trudng hgp 5: Cé 4 nhém ngang (12 miéng dan ngang) va 2 miéng dan doc. Xép 4 nhém ngang
vio 6 vi trf, c6 Cg = 15 cach.

Téng s6 cdch ddn 1a 14 12+ C3) + C3 + C5 = 1+ 12 + 45 + 56 + 15 = 129 (céch).

Cauls. Chondipén: @ @ @ O

A I B

x ol

o/ O

D c

a) Ta c6 hinh vuéng ABCD cé B(3;0;8) va D(—5; —4;0) nén
BD=/(-5-3)2+(-4—-0)2+(0—8)? =64+ 16+ 64 = 12= AB = BC =

Goi I 13 trung diém ctia canh AB, suy ra BI = 3v/2. Khi d6
ICA + CB| = 2|C1| = 2VBIZ + BC? = 21/ (3v2) + (6v2)? = 6v/10.
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b) Vi tam gidc BCE vudng tai B nén canh huyén CE lu6n 16n hon canh géc vuéng BC, do dé
BC < CE.

c) Goi O la giao diém ctia AC v BD, suy ra O 13 trung diém ctia BD.

Vi G(zo; yo; 20) 14 trong tdm ctia tam gidc ABC nén

BG = g@ - %@ - %(—8; _4;-8) = (—§- _2 —§>.

3 3 3
Suy ra
(z —3—§—1
o 3 3 1 416
_o_4_ 4 (_.__._)
w=0-3="376\5"53)
8 16
—8—-=_
(%0 3”3

d) Goi A(zo;y0;0) € (Ozxy). Ta cb AB = (3 — zo; —Yo;8) va AD = (=5 — z0; —4 — yo; 0).
Vi tam gidc ABD vudng can tai A nén

AB? =72 (w0 —3)* + 92 +64="T2 22— 6z +ye+1=0

54 <~ 9 9

{ﬁ.,ﬁ:o {(m0—3)(x0+5)—|—y0(y0—|—4)=0 {m0+2m0—|—y0+4y0—15=0.
LAy phuong trinh thit hai trit phuong trinh thit nhét, ta dude
8xg+4yo — 16 =0 & yo =4 — 2xy.
Thay vao phuong trinh dau:

, ) ) To=1= Yo = 2
Zo=6e0+ (=220 +1 = 0 & S22 +17 =0 & Tg = g (loai vi toa do nguyén/diéu kién bai toén).
Suy ra A(1;2;0), kéo theo AB = (2; —2;8) = 2(1; —1; 4).
Duong thing CD di qua diém D(—5;—4;0) va nhan @ = (1;—1;4) lam vecto chi phuong c6
phuong trinh tham s

T=-5+t
y=—-4—-1
z = 4t.

Diém M € CD = M(—5+t;—4 — t; 4t).
. 2 1
Goi K 13 diém théa min KA+2KB =10 = K (g 3 36)
Khi d6 |MA + 2MB| = 3MK.
Poan thing MK di_mt gi4 tri nhé nhat khi M 13 hinh chiéu vudng géc ctia K lén dudng théng CD,

tuong tng véi t = 3

. 11 16 16 2
Thay toa do diem M (—3; 3 §> vao phuong trinh mat phang x + y + z = 6, ta dugc
11 16 16 11 x
-5 -3 + 3-"3 # 6 (méu thuan).

Cau 19. Chon dap an: e @ e @

a) Ham s6 f(z) dat cuc dai tai z = 0 v& dat cyc tiéu tai z = 2.

b) Ta c6 f'(x) = 3az® + 2bx + c.

D4 thi ham s6 c6 hai diém cuyc tri 13 (0;2) v (2; —2) nén ta cé hé phuong trinh
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(f(0) =
f2)=-2
f()=0
Lf'(2)=0
(d=2
8a+4b+2c+d=—
c=0
(12a+4b+c=0
(a=1
b=-3
c=0
(d=2.
Suy ra y = f(z) = 2> — 32> + 2.
c¢) Phuong trinh f(z) = m c6 ba nghiém phén biét khi va chi khi —2 < m < 2.
d) Xét ham s6 y = f(2sinz + 1).
Dit t = 2sinz + 1. Vi —1 < sinz < 1 nén —1 < ¢ < 3. Khi dé ham sb trd thanh y = f(t) =
3 —3t2 +2véit €[-1;3].
L, 9 e t=0¢€(-1;3)
Ta c6 f'(t) =3t° —6t; f'(t) =0 & t=2€ (1),
Tinh céc gia tri £(0) =2, f(2) = -2, f(-1) = -2, f(3) =2.
Suy ra M = [maxf(t)—Qvam [mm]f()=—2 Do @6 M +m = 0.

Cau 20. Chon dép én: @ (D) (e (d])

a) Ham s6 y = f(z) dong bién trén titng khodng (—oo; —1) va (3;+00).

b) Dya vao d6 thi ham s6 y = f(z).

ax® +br +c
dxe-l— e

Db thi c6 tiém cén dimg z =1 = 5= 1 d=—e(1).

c) Ham sb c6 dang y = f(z) = (a#0, d#0). Ta cé:

Diém cuc dai clia dd thi 13 (3;8) nén
{f’(3) =0(2)

f(3)=8(3).
Diém cyc tiéu clia @6 thi 1a (—1;0) nén
{f’(—l) =0(4)

f(=1)=0(5).
D4 thi cit truc tung tai (0;—1) = f(0) = -1 (6).
Chuén héa chond=1=e = —1.
Tu (1), (2), (3), (4), (5), (6), ta tim duge
a=1,b=2,c=1,d=1,e=—-1.

2 1 4

Suy ray = f(z) = % —|—3+T1
d) Tam d6i xttng ctia dd thi 1 giao diém ctia hai dudng tiém cn I(1;4).

4 . N
Goi M (a; a+3+ m) vbia >0, a # 113 diém thudc do thi. Khi 6

IM=\/(a—1)2+(a—1+ai1>2.

Dit t = (a —1)? > 0, ta cé
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16 16 16
IM = t+<t+8+7) =\/2t+8+?> 8+2\/2t-?=\/8+8\/§.

DAu d&ng thic xay ra khi va chi khi
1
2t=76<i)t2=8¢)t=2\/§¢)(a—1)2=2\/§¢)a=1+\/2\/§(doa>0).

Cau 21. Péap an: .

Xét ham sb g(z) = 2f(z) + (1 — z)? véi z € [—4; 3)].
Ta cb: ¢'(z) =2f'(z) —2(1 —z) =2[f'(z) — (1 — z)].
Phuong trinh ¢'(z) =0 < f'(z) =1 —z.

S6 nghiém clia phuong trinh 13 s6 giao diém clia d6 thi ham s y = f/(z) va duong thing

d:y=1-—=x.
Dua vao d6 thi, trén doan [—4; 3] ta cé:
x=-—4
Jdz)=0& [z=-1
T =3.
Béng bién thién:
T —4 -1 3
fi@) | o - 0 + 0
9(—4) 9(3)
g9(-1)

Tit bang bién thién, ta cé [11141131] g@)=g(-1)=2f(-1)+(1—-(-1))*=2-2+4=8taiz = —1.

Cau 22. DPap an: 0,11.
Khéng gian mau 1 chon ngdu nhién 6 hoc sinh trong s6 20 hoc sinh, do dé:
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n(Q) = C5, = 38 760.
Goi A 13 bién cb: "Trong 6 hoc sinh dugc chon khong cé hai hoc sinh nao ditng canh nhau'".

DP4nh sb cac vi tri ctia 20 hoc sinh theo thit tu vong tron theo chiéu kim dong hd 13 1,2, .. ., 20.
Dé chon 6 hoc sinh khéng c6 hai hoc sinh nio canh nhau trong vong tron, ta chia thanh hai trudng
hop:

- Trudng hop 1: Chon hoc sinh & vi tri sb 1.

Khi d6, hoc sinh & vi tri s6 2 va sb 20 khéng dudc chon.

Bai to4n tré thanh chon 5 hoc sinh tir tap {3,4,...,19} gdm 17 phan ti& xép thanh hang ngang

sao cho khong c6 hai ngudi nao canh nhau.

Theo bai toan chia keo Euler (ho#ic phuong phap vach ngén), sb cach chon la:

Cy_5.1 = C33 = 1287 (cach).

- Trudng hop 2: Khong chon hoc sinh & vi trf s6 1.

Khi d6, ta can chon 6 hoc sinh tit tdp {2,3,...,20} gébm 19 phan t& xép thanh hang ngang sao

cho khong cé hai ngusi nao canh nhau.

S6 céch chon la:

C?Q_GH = C%, = 3003 (c4ch).

S6 phan tit clia bién cb A la:

n(A) = C3; + C8, = 1287+ 3003 = 4290.

X4c sudt clia bién c6 A 1a:

P(A) = n(A) _ 4290 _ 143 ~
n(2) 38760 1292

0,11.

Cau 23. Dap an: 134.
Ta czé 2 2 2 2 2 2
MA® = (.’EM—l) —l—(yM—|—2) +(ZM—1) ::CM+yM+zM—2a:M+4yM—2zM+6,
MB® =z + (ym — 2)° + (em +1)* = @iy + iy + 23 — 4y + 220 + 5,
MC? = (zm — 2)* + (ym +3)* + (2ar — 1)° = @iy +yiy + 23 — donr + Oynr — 220 + 14,
Khi d6
T = MA? — MB*+ MC?

=xﬁ,,+y12w+z,2\,,—6xM+14yM—6zM+15

= (zar — 3)* + (yur + 7)* + (2ar — 3)> — 52.
Vi (zar —3)2 >0, (ypr +7)% =0, (23 — 3)? = 0 v8i moi xpr, yYar, 2 nén T > —52.
DAu d&ng thitc x4y ra khi va chi khi:

zy —3=0 Ty =3
Yy +7=0& Cyy =-—7

Suy ra M(3; —7;3). Khi d6 gi4 tri clia biéu thitc P 1a
P=x3+2y5+325, =3 +2-(-7)*+3-3=134.

Cau 24. DPap an: 8.

Ta c6
) ) x—1
lim y= lim
z—+o0 Toto0 /222 —2x —m—x — 1
1
1— =
x

= lim

T——+00 2 1
J2-S-Z 1=
X T X

1
=\/__1=\/§+1.

Do d6, dudng thdng y = v/2 + 1 14 mét tiém cin ngang ctia dd thi ham sb.
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Lai c6

-1
lim y= lim ad

g=00” 2900\ /222 —2x —m—z—1

1

1—=

= lim - z
— 2___%_1__
T T z

1

~ 51 1-v2.
Do d6, dudng thdng y = 1 — v/2 1A tiém can ngang thit hai clia dd thi ham sb.
Nhu véy, d6 thi ham s6 ludén cé ding hai dudng tiém cin ngang.
D6 thi ham s c6 ding bén dudng tiém can khi va chi khi dd thi ham s c6 ding hai dudng tiém
can ding.
Diéu ndy tuong duong véi phuong trinh mau sé bang 0 c6 hai nghiém phan biét khac 1 va thoa
man diéu kién xac dinh:

V222 -2z —m—-—x2—-1=0

V22 —-2r—m=x+1

N x> —1
22° — 22 —m = (z + 1)

N r > —1
2 —4zx—1=m.

Yéu cau bai toan tuong duong véi phuong trinh 22 — 4z — 1 = m c6 hai nghiém phan biét 1, z,
théa mén z > —1 va = # 1.

Xét ham s6 f(x) = 22 — 4z — 1 trén [—1; +o00).

Ta cb f'(x) = 2z — 4.

Xét phuong trinh f'(z) =0 z=2 € [-1; +00).

Céc gié tri tuong tng f(—1) =4, f(2) = =5, f(1) = —4.

Béng bién thién ctia ham sb f(x) trén [—1;+00):

T -1 2 +00

4 +00

y:x2—41—1 \ /

Dua vao bang bién thién, phuong trinh cé hai nghiém phan biét thudc [—1; +o0o) va khéc 1 khi va
chi khi:
—-b<m<4
m # —4.
Vim € Z nén m € {-3;-2;—1;0;1;2; 3;4}.
Vay tap hop S ¢ 8 phan tit.

Cau 25. Dap an: 2,5.

Goi A, B lan lugt 14 vi tri ctia chiéc flycam thit nhét va thitt hai sau khi bay 1én.

Theo gia thiét, toa dd clia hai diém 1a A(3;2;5) va B(—6; —6;5).

Vi tri cAn tim trén mit dat 1a diém M (z;y;0) € (Ozy).

Do z4 =5>0vA zg =5 > 0 nén hai diém A, B ndm ciing phia so v6i mit phiang (Oxy).
Goi B'(—6; —6; —5) 13 diém dbi xtmg v6i diém B qua mit phing (Ozy).
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Khi d6, v6i moi diém M € (Ozy), ta c6 MB = MB', suy ra

MA+ MB=MA+ MB' > AB'.

DAu d&ng thitc x4y ra khi va _Elg khi M 1 giao diém clia doan thdng AB’ v4i mit phang (Ozy),
titc 13 AM cling phuong véi AB'.

Ta g(’)

AM = (z — 3;y — 2;-5),

—
AB' = (-9; —8;—10).

Do d6 1
_ 3
-3 y-2 -5 z-3=-9-3 =-<
v . =Y = %@ 2=>M<——, 2,0)

Vay khoang cach tit diém xuét phat dén vi tri M 1a

_ 3)2 TN IS I
OM_\/< 5 +(—2)2+02= 4+4—2—2,5m.

Cau 26. Dap an: 12.
S6 diém cuc tri cia ham s6 y = |f(z — 1) + m| bang s6 diém cuc tri ciia ham s6 y = | f(z) + m].
Dua vao d6 thi ham s6 y = f(z), ta thiy ham sb f(z) c6 3 diém cuc tri don.
Do d6, ham s6 u(z) = f(z) +m ciing c6 3 diém cyc tri.
S6 diém cuec tri clia ham s6 y = |u(x)| bang téng sb diém cyc tri clia u(z) va sb nghiém don (hoic
nghiém boi 1é) ctia phuong trinh u(z) = 0.
Dé ham sb y = |f(z) + m| c6 dlng 5 diém cyc tri thi phuong trinh f(z) +m =0 < f(z) = —m
phai c6 ding 2 nghiém don (ho#c nghiém boi 18).
Dua vao d6 thi ham s6 y = f(z), dudng thdng y = —m cit dd thi tai ding 2 diém phéan biét
(khong tinh diém tiép xic) khi v chi khi

-—m>2 m< —2

<~

—-6<—-m< -3 3<m<6.
Vi m 13 s6 nguyén duong nén m € {3;4;5}.
Do 36, tdp hop S = {3;4;5}.
Vay téng cic phan t cla tidp hop S 14 3+4+5 = 12.

Cau 27. Dap an: 1200.

Lgi nhuin thu duge khi ban x mét vai lua la:

L(z) = 220z — C(z) = 220z — (z° — 3z® — 20z + 500) = —z* + 3z% + 240z — 500 (nghin dong).
Xét ham sb L(z) = —2° + 3z* + 240z — 500 trén doan [1;18].

Ta c6 L'(z) = —3z% + 62 + 240.

z =10 € [1;18]

z = —8 ¢ [1;18] (loai).

Tinh gi4 tri ctia ham sb tai cdc diém: L(1) = —258, L(10) = 1200, L(18) = —1040.

Suy ra max L(z) = L(10) = 1200.

Xét phuong trinh L'(z) = 0 &

Vay loi nhuan t6i da ciia ho lam nghé dét vai lua to tam trong mdt ngay bang 1200 nghin dong
(khi san xudt va ban ra 10 m vai).

Cau 28. Dap an: 9.
Tép x4c dinh 2 =R\ {-1}.
2z +m)(z+1) — (2> +mz+2m) 2°+2zx—m
(z +1)2  (z+1)?
Db thi ham sb c6 hai diém cuc tri A, B khi va chi khi phuong trinh 2?4+ 22 —m = 0 ¢6 hai nghiém
phan biét khac —1:

Ta cé: v =
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- A'=14+m>0 - m> —1 ame 1
m > —1.

(-1)?+2(-1)—m#0 —1-m#0

Khi m > —1, phuong trinh ¢’ = 0 ¢6 hai nghiém phan biét:

$1:—1+\/m+1,

$2:—1—\/m+1.

DPudng thing di qua hai diém cyc tri ¢6 phuong trinh y = 2z + m, do d6 toa dd hai diém cuc tri
1a
A(-1+Vm+hm—2+2v/m+1),
B(—l—\/m+1; m—2—2\/m+1).
Dé ton tai tam gidc OAB thi A, B khéng triing v6i gbc toa d6 O(0;0), suy ra m # 0.
T_a)m gidc OAB vudng tai O khi va chi khi:
OA-O?=0@x1x2+y1y2=O
& (-1+vm+1) (-1-vVm+1)+ (m—2+2V/m+1) (m—2-2v/m+1) =0
Sl-(m+1]+[(m-2)>-4(m+1)] =0
& -—m+ (m*—4m+4—4m—4) =0
em?-—9m=0
m = 0 (loai)
m =9 (thda mén).
Do d6, tép hop S = {9}.
Vay téng cdc phan tit ctia tdp hop S bang 9.

Cau 29. DPap an: 0,81.

Goi O =ACNBD.
Vi ABCD 14 hinh thoi canh v/3 nén AC' L BD tai O.
M3t khéc, ASBD = ACBD (c-c-c) do SB = SD = CB = C'D = /3 va chung canh BD.

Suy ra trung tuyén SO = CO = OA = %AC, do @6 ASAC vudng tai S.
Ta ¢6 AC = VSAZ + SC? = \/ (VB)2 + (V3)2 = 22 = OA = OC = /2.
Trong mit phang (SAC), ké SH 1 AC tai H.

Vi (SAC) L (ABCD) nén SH L (ABCD) va H € AC.
Xét ASAC vudng tai S c6 duong cao SH
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SA-SC V5-VB V3
- AC 22 4
2 _3_
CH:SC’ _ 3 :>C’H: e :§:> d(C,(SMO0)) _ cO _4
AC  2¢v/2  CO /2 4 " d(H,(SMO)) HO
Vi M 1a trung diém ctia BC nén OM || CD = CD || (SMO).
Suy ra
d(CD,SM) =d(CD,(SMO)) =d(C,(SMO)) = 4d(H, (SMO)).
Xét tam gidc OAB vudng tai O c6 OB = vVAB2 — 0A2 =+/3—-2=1.
Dién tich AABC 1 Saapc = %OB CAC = % 1-2v2=+2.
Khoang céch tit C dén AB 13
d(C, AB) = 25a4BC _ 2v/2 _ 2\/6.
AB V3 3
Vi OM || AB v OM di qua trung diém BC nén:

SH

d(C,0M) = %d(C’, AB) = d(H,OM) = }ld(o, OM) = éd(C, AB) = % . 2—*3/6 _ g
Vi SH 1 (ABCD) nén

1 1 1 16 144 368 v/ 345
(. (SM0)) ~ SHE T @Emom) 30 6 15 QU (SMO)) = —55=
Vay
d(SM,CD) = 4d(H, (SMO)) = 4. ¥ 5’245 _ Y ;;5 ~ 0,81,

Cau 30. Dap an: 4048.

Diéu kién: z,y,2 > 0 va z,y, 2 # 1.

bat a = log, z, b =log, y, ¢ = log, z (a,b,c # 0).
Hé diéu kién da cho tré thanh

1+1+1_ 1 b+ be+ _abc
o b e 2024 & 0T T 900
a+b+c=2024 a+b+c=2024

= (a+ b+ c)(ab+ bc + ca) = abe.

Bién ddi phuong trinh trén:
(a+b+c)(ab+bc+ca) —abc=0< (a+b)(b+c)(c+a)=0

a+b=0

& |b+c=0

c+a=0.
Do vai tro clia z, 9, z (hay a,b,c) 1a d6i xting nén khoéng mat tinh téng quét, gia st a + b= 0.
Kgif‘I?:o log, x + log,y =0 zy=1
{c —2024 {10g2 z = 2024 < {z = 220%,
Thay vao biéu thitc T, ta dudc
T =logy[zyz(x +y+ 2) —zy — z(x + y) + 1]

=logy(l-z(z+y+2)—1—2(x+y)+1]

[2(z + y) + 2% — 2(z + )]
= log,(2%)
= log, [ (227)”]
 log,(21°%)
= 4048.

= log,
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Vay T = 4048.
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Lién Truong Bac Ninh

Cau 1. Chon dép 4n ()
Vi ham s6 y = f(x) 1a ham da thttc bac ba nén do thi ham sb y = g(x) c6 mdt tiém cin ngang
y=0.
Vi z* — 22 + 2020 = 0 v6 nghiém nén dé d6 thi ham s6 y = g(z) c6 6 tiém can thi phuong trinh
f2(z) —2(m + 1) f(x) + 5(2m — 3) = 0 c6 5 nghiém phan biét.
f(®)=5(1)
Ta c6 f*(z) — 2 1 52m—-3)=0<
Xét phuong trinh (1). Tit do thi ham s6 y = f(z), ta thiy
f)=5¢|" "
€Tr) =
T=a>3.
Phuong trinh (1) c6 2 nghiém phan biét nén dé db thi hAm sb c6 6 tiém can thi (2) c6 3 nghiém
phén biét khic nghiém & phuong trinh (1).
T d6 thi ham s6, ta thiy diéu kién théa mdn 143 <2m -3 <5< 3 <m < 4.
Vay khong c6 gia tri nguyén théa man yéu cau.

Cau 2. Chon dép 4n (@
Dit 2% — 322 +2 =+t
Xét ham s6 t = z° — 32 + 2 trén [1;3).
z = 0 (loai)
T =2.
y(1) =0, y(2) = -2, y(3) =2 nén ¢t € [-2;2).
Viy phuong trinh cé nghiém thudc nita khodng [1;3) khi phuong trinh f(¢) = m® — 3m c6 nghiém
thudc [—2;2).
Dua vao dd thi ham sb, ta thdy phuong trinh f(t) = m? — 3m c6 nghiém ¢ € [—2;2) khi
m?—3m+2>0
m?> —3m—4<0
m € (—o0;1] U [2; 400)
m € [—1;4]
=m € [-1;1] U [2;4].
Vay c6 6 gia tri nguyén théa man yéu cau.

Tacoét =322 — 62z =0<

—2<m2—3m<4¢){

Cau 3. Chon dép 4n (@)

Ta o6 x? + 3z —2 2

= = — .

Y z+3 z+3

Ta c6 lim (x— —x) = 0 nén do thi ham s c6 tiém cén xién y =z .
x—+o0 z+3

Cau 4. Chon dép an @9
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M, Ny

Goi My, Ny, P;, K lan lugt 13 hinh chiéu ctia M, N, P, K, 1én mét phing (Ozy).
Ta thdy M N PQ.M,N,P,O 13 hinh hop chit nht.
Goi K’ 13 giao hai dudng chéo MP va NQ. Khi @6 KQ = KP = KN = K M.
Ta c6 KoM = KoN = K,P = K,Q va camera dugc ha thip theo phuong thing ding tit diém K,
xubng diém K, nén céc didm K’', Ky, K., K thing hang.
Ta c¢6 Ko(a; b;25) va Ki(a;b;19).
Ta c6 MNPQ.M;N;P,O 13 hinh hop chit nhat nén KK’ = OQ, suy ra cao do ciia K’ bang 30.
Do d6, K'(a; b; 30).
— —

Ta c6 K'Q = (—a; —b;0), NK' = (a — 90;b — 120;0).
Vi K’ 13 giao diém hai dudng chéo clia hinh chit nhat MNPQ nén K’ 1a trung diém ctia NQ.

—_— — —a=a-9% a =45
Suyra KKQ=NK' = —-b=0—-120 & {

0=0 '

Vay K, (45;60;19) vi a + b = 45 + 60 = 105.

Cau 5. Chon dép 4n @9
Téap xéc dinh 7 = [1;9].
1 1 _VI-z—z -1
2Vz—1 29—z 2/z-1/9—-z
Xét phuong trinh y =0 V9—z—Vz—1=0&z=5¢€ (1,9).
y(1) = 2v2, y(5) = 4, y(9) = 2v2.
Vay M =4, m =2v2suy ra M +m =4+ 2V/2.

Tacéy =

Cau 6. Chon dap 4n (®)
Dua vao d6 thi, hAm s6 y = f (x) nghich bién trén khodng (—2;0).

Cau 7. Chon dép 4n @9
Ta c6 y' = 3z* — 6mzx + 3(m? — 1).

r=m-—1

Xét phong trinh 3/ = 0 ¢ =y >0,V € (~o0ym — 1] U [m + 1;+00),

r=m+1
Do dé6 dé ham s6 ddng bién trén (2024; +00) & m +1 < 2024 & m < 2023.
Do m nguyén va chia hét cho 3 nén m € {—2022;...;0;3;...;2022}.

Vay c6 (2022 +2022) : 3+ 1 = 1349 sb.
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Cau 8. Chon dap an (®)

Tiém cadn ngang y =a = a = —1
Giaodiémtructung:v=0=>y=b=>b=_
Vay b < a < 0.

Cau 9. Chon dép 4n (@
Gia n{i trung binh la
= g(6-225+...+1:425)~ 283,

Dc_) léch chuén 1a

1
s = \/18(6 22,52 + ...+ 1-42,52) — 28,32 ~ 5,76.

Cau 10. Chon dap an @
D& thy hai mit phing (AB'C'D) va (A’KC) cét nhau theo giao tuyén KO. Khi d6 G 1a giao

A A
diém ctia KO v6i AB'. Lai c6 ttt gidc AB'C’'D 1a hinh binh hanh tAm O nén Kg’ = Og’ =1=

AG =K(C' = gAB'.
dé:

_} Cﬁl+E+DK
=_%Z§’+ﬁ
=—% (ﬂ%hﬁ) +AD

1 - 1
S G .
3 + 3

Cau 11. Chon dap 4n (@

Do tit ditn ABC'D déu nén O 1a trong tdm tam gidc déu BCD.
Goi M 1a trung diém ctia BD, ta cé:
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AB-0C = AB - S MC
= 2AB (4C - Ad)

%ﬁ.ﬁ_;ﬁ.m

2
=ga-a-cos60°—§a-a73-cos30°
__a@
6

Cau 12. Chon dap 4n (@

Ta, c6 tam gidc ABC can tai A. Géc nhi dién can tim 1a BAC.
AB? + AC? — BC? 2

Xét tam giac ABC ¢ cos A = +46 ¢ _ 238

Suy ra BAC =~ 126,47°.

2.-AB- AC 3927

Cau 13. Chon dép 4n @)

Ta ¢ BC? = AB? + AC? —2AB - AC -cos A = 7a® = BC = aV/7.

AB2 A 2 B 2 2
Ma AM? = ; " f :3i:>AM=“T\/§.
—— AB?+ AM? — BM?
= cos BAM = + =0.

2AB - AM
Suy ra AM L AB= AM 1 (SAB).
Tt Aké AH 1 SB tai H = AH = d(SB, AM).
av/2

1
Ta c6 ASAB vubng can tai A = AH = §SB =5

Cau 14. Chon dap 4n @9
x—940="70 (z = 1010
\ ’ « X .~ A A X \ 2, A ? 1?
Vimay bay tiép tuc git nguyén van toc va hudng bay nén BC' = §A &S y—550=25<y=>575 =

z—9=1 z=10
z+y+2z=159.

Cau 15. Chon dép 4n @)
S6 phan tit clia khong gian mau 1a n(Q) = (3 + 7+ 15) - (10 + 6 + 9) = 625.
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THI1: Ly dudc hai qud mau trang c6 3 - 10 = 30 cach.
TH2: Liy dudc hai qua cau db c6 7-6 = 42 cach.
TH3: Liy dudc hai qué cau xanh cé 15 -9 = 135 céch.
Khi d6, sb cach lay dugdc hai qua ciing mau la: 30 4 42 + 135 = 207 céach.
X4c sudt 14y dugc hai qud cling mau 1a: P(A) = TR
Cau 16. Chon dép 4n @9
2024(1 + de~t) 2024 - det

Ta c6 f/(t) = = t € (0; 4+00).

a c6 f'(t) A+ o) (1+4e_t)2,v € (0; 4+00)
8096 [(—e ) (1+4e ) +e"-2-4e7(1+4e7")]
B (1 + 4et)4
_ 8096(1 + de~t)e~t(—1 + de?)
B (1 + 4et)4 '

1

Xét phuong trinh f/(t) =0 —1+4e " =0 e ' = T t=In4=2In2.
Béng bién thién.
Vay tbc d6 tang chiéu cao clia ciy 1a 16n nhét sau 21n2 ~ 1,38 thang.

()

Cau 17. Chon dép 4n (@)
Tit dd thi thay A(0;3), B(2; —1) 1a 2 diém cuec tri ctia dd thi ham s6 y = f(z) = az®+ bz’ +cx+d.
Ta c6 f'(x) = 3az® + 2bz +c.

f(0)=0 c=0 _ / 2
foce = 3z” — 6z.
BC8 4oy = 1% Ysatdbe 4 & Yooy I @=3" -6z

fl2)=0 120 +4b =0 bh— _3

2

2
Vay / If'(2)|dz = / 1322 — 6|z = 4.
0 0

Cau 18. Chon dap 4n @)
Ta c6 v(t) = /a(t)dt = /(4 —2t)dt =4t —t* + C, t € (0; +00).
Liic bit dau chuyén dong t = 0: v(0) =0 & C =0 = v(t) = 4t — *.
Khi d6 v(t) =4t —t* = —(t — 2)2 + 4 < 4.
= Unax =4 m/s &S t=2s.

2

2
1
Viy s = /v(t)dt = /(4t —tHdt = 36 m.

0 0

Cau 19. Chon dap 4n (@
Ta c6
Uy = 0.

UQ=U1+41+3
U3=’LL2+42+3
U4=’LL3+4'3+3.

Up = Up—1 +4(n—1)+3.
Cong vé véi vé clia cdc déng thitc trén, ta dugc:
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Up=4-144-24+...4+4n—-1)+3(n—-1)
=4[14+2+...+(n—-1)]+3(n—-1)

dn(n—1
=%+3n—3
_4n2+2n—6
)
4420
. 4n? 4 2n — — -
Vayhm%:hm%fﬁ:hm"TTﬂ:z

Cau 20. Chon dap 4n (@
Dua vao dd thi ctia ham s6 y = f/(z) trén doan [—2; 6], ta c6 bang bién thién ctia hAm s6 y = f(z)
trén doan [—2; 6] nhu sau:

T -2 -1 2 6
f(z) + 0 - 0 +
f(z)

Dua vao bang bién thién ctia ham sb y = f(z) trén doan [—2;6], ta thiy néu ham sb dat gid tri
16n nhét thi chi c6 thé dat dugc tai £ = —1 hodc = = 6.
Mt khéc, dya vao do thi ham s6 f/(z), ta thay:

- [ f@da < [ f@yda & f(-1) - £2) < £6) - £2) = F(-1) < ).

Cau 21. Chon dap 4n (@
Thé tilch cia phan ngdi nha c6 dang 13 hinh ling tru cé day 1a tam gidc ABE 13
Vi=5-2-4-12=48 (m?).
Thé tich ctia phan ngdi nha c¢6 dang hinh ling tru cé day 13 hinh chit nhat BECD la
Vo =43-4-12 = 206,4 (m?).
Vay thé tich ctia ngdi nha 14 V =V} + V, = 48 + 206,4 = 254,4 (m?).
Cau 22. Chon dap 4n @)
N 1
Dieu kién: 4" -2 40 &z # 3 (%).
Xét ham sb f(z) = 3*7“ + 3 — 2z trén tip R.
Ta cé f'(z) = —3*"In3 — 2 < 0, Vo € R = ham sb nghich bién trén R.
Suy ra phuong trinh f(z) = 0 c6 t6i da 1 nghiém, ma f(2) = 0.
Do d6 f(z) =0z =2.
Béng xét dau.

x —00 % 2 +0o0
3272432z + | + 0 -
4% — 2 - 0 + | +
3272 4 392z
- i + 0 —
4= — 2
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. 1
Vay tap nghiém cta bat phuong trinh 13 (5; 2} =a

Cau 23. Chon dép 4n @)
2r 1
TacéF(m)=m+C’méF(O)—E#C—O#F()
T=F0)+FQ1)+ F(2)+---+ F(2017)
2, ... 2017
=5 (1+2+2° 4. +2°7)
22018_1

In2
Cau 24. Chon dap 4n @Y
Ta céa—4=/(2x+5)dx= (z> +5z)|, =a’*+5a < d’ +4da+4=0&a=-2.
Dodbécod 1 giéotri thuc cta a théa man.
Cau 25. Chon dép 4n (@)

4 . 2
Tacbzy=4 = g (y # 0), the tich V ctia khoi tron xoay tao thanh khi quay hinh (H) quanh

truc tung la

4 2 4 4
4 1 1
V=7r/<—> dy=167r/—2dy= 167r<——)
1 ) 13/ Y/ 11
= 12m.

Cau 26. Chon dap 4n (@

Ta ¢ vecto phéap tuyén ciia mit phing (P) 13 Wp = (1;—1;—1).

Goi giao diém cuaAvadla M(-1+2t;1+¢t2+ 3t), ta com (—2 4+ 2t;t;4 + 3t).

VIA| (P )nénta co AM - Tp=0 242 —t—4—3t=02=—6<t=-3 suyra
AM = (—8;—3;—5) hay v = (8;3;5) la vecto chi phuong cia A.

- 1 2
PhuongtrinhcﬁaAléxS =y3 =ZJ5’.

Cau 27. Chon dap 4n €)
Ta c6

f(@) +22f'(z) = 42z, ¥z € (0;+00)
1 2z _dxy/x
T) = NG

& /[\/_f( dw—/2xdx
s Vaf(r)=2*+C.
Véiz=1,tacoV1f(1)=12+C & C =0.
Vay Vaf(z) = 2* & f(z) = zv/x.

4 4

Suy ra/f(x)dx=/x\/5d$=%.
1 1
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Cau 28. Chon dép 4n (@)

Vecto phap tuyén clia mit phing (o) 1a 7, = (3; —2;2).

Vecto phap tuyén cia mit phing (8) 1 o= (5; —4;3).

Suy ra vecto phap tuyén cia mit phing (P) 13 7@ p = [1, o] = (2;1;—2).
Phuong trinh mét phing (P) 1a 2z 4+ y — 22 = 0.

Cau 29. Chon dép 4n @

Ta ¢6 AB = (—1;1;0), AC = (—1;0;1).

Vecto phap tuyen cla mat phang (ABC) a7 = [zﬁ, m] =(1;1;1).

Dién tich tam gidc ABC 13 Sapo = % ‘[14_B>, E]‘ - ?
1-241-(-1)+1-2| V3

Lai ¢6 cos ((ABC), (a)) = N Er b ey o =3

Suy ra dién tich tam gidc A'B'C" 1a Sarpicr = Sapc - cos (ABC), () = ? . ? = %
Cau 30. Chon dap 4n @)
T = x1t

Goi diém N(z1;41; 21), suy ra phuong trinh dudng thing ON 13 { y = y;t  v6i t 13 tham sb.
z=2z1

Goi M(z1t;y1t; z1t), thay vio phuong trinh mit phing (P) ta dugc

Tt + 2t + 21t —-6=0&t = 6

T+ 2y1 + 221

2 2
Maaﬁ-OM—1<i)x1t+yft+zft—1¢>xl+yl+ T1+ 2 + Zl.

2 _
2=

+ 2 A A v X 2 A 1 1

Suy ra diém N ludn thuéc mat cau c6 tdm I —2 6 )

Cau 31. Chon dép én: @ O (c) @
a) Mit cau (S): 22 4 9? + (z — 3)> = 8 ¢6 tam I(0;0;3), bén kinh R; = 2v/2.
Tu gitc ABDI 13 hinh binh hanh < AB = ID = D(3;3;5).

) Ta c6 E (3;3;2) 1a vecto chi phuong cla dudng théng AB.
) Mit phéng (P) di qua A va cét céc truc Oz, Oy, Oz 1an ludt tai cac diém M, N, P.
A la tryc tdm tam gidc MNP = OA L (MNP) hay OA L (P).
Mt phiang (P) c6 vecto phap tuyén (74 = (1;1;1) va di qua A(1;1;1) c¢6 phuong trinh la
r+y+2z—-3=0.

Khi d6 d(B, (P)) = 2+ 4+3=3 _ 8

V3 V3

d) Mt cau (S): 2% +9° + (z — 3)2 = 8 ¢6 tam I(0;0;3), ban kinh Ry = 2v/2.

Goi M(z;y;z). Tacb |2MA— MB| > 0, do d6 m1n|2MA MB|=0&2MA = MB.
Khi dé:

(x—4)2—|—(y—4)2+(z—3)2=4[(x—1)2—|—(y—1%2+(§9— 1)?]

@3x2+3y2+3z2—22—29=0¢)x2+y2+z2—gz—g:0,
Ta c6 hé phuong trinh

2 29
w2+ %+ 22 —gz—§=0© ?+y*+(2-3)=8

2+ +(z—3)2=8 z2=2.
Do d6 M thudc dudng tron (C) 1a giao tuyén ctia (S) va (P): z — 2 = 0.
Ta c6 d(I, (P)) = 1 nén dudng tron (C) c6 bén kinh R = \/R2 — d2 = /7.
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Cau32. Chondipén: @ @ O O

a) Ta ¢
_ 6,75-8+7,25-10+7,75-16 +8,25-24 +8,75-13+9,25-7+9,75-4 333 ~ 8.1
- 82 T4 T
b) Goi z1, T, . .., Tg 1a diém trung binh mén Toan ctia 82 hoc sinh x&p theo thit tut khong gidm.
Khi d6

x1,...,28 € [6,5;7), xg,...,T18 € [7;7,5), 19, ..., %34 € [7,5;8), 35, ..,Zs8 € [8;8,5), T59,...,T71 €
[8,5, 9), X2, ...,T78 € [9, 9,5), X9, ...,T82 € [9,5, 10]
Do d4, trung vi ctia mau sb liéu thudc nhém [8;8,5).
Vay trung vi cla, 12115u s6 lidu 13
8 (8+10+16)
M,=Q,=8+-2 5 (8,5 — 8) ~ 8,15.
c) Mét My thudc nhém [8;8,5). Do dé
Uy = 8 Upy1 = 8,9 = Upmp1 — Uy = 8,5 — 8 =0,5.
Nm—1 = 16; Ny = 24; Ny = 13.

54 — 16
Mo —

Suy ra Mo =8+ o 6 (24— 13)

d) Ta ¢

1
si=|m(a -5 +n2(e~2)"+ - +m (-2 2061 <1

(8,5 — 8) ~ 8,21.

Cau 33. Chon dép én: @ (D ) O (d ]
a) Ham s6 x4c dinh khi va chi khi z > 0.
b) Ham s6 c¢6 dao ham 13 f'(z) = ﬁ, Vz > 0.
c) Theo bai ra, ta cé:
10g§x—510ng—6<0©—1 <log,z <6 & <z <2%=64.
d) Theo bai ra, ta co:

[f(22)]> — (m+2)f(z) +m—2=0
& logs(2z) — (m+2)log,z +m —2=10
& (logoz + 1) — (m+2)logoz+m—2=0

& logiz —mlogyz+m—1=0

N =

logoz =1 =2
= m—1
logobz=m—1 x=2"""
Phuong trinh cé hai nghiém phén biét thudc doan [1;2] & 1< 2™ ' <2&1<m< 2.

Cau 34. Chon dép én: @ (D) (©) (@)
a) Chon 2 thé tir 40 thé nén n(Q) = C5, = 780.
b) S tAm thé mang s6 chia hét cho 2 1a 20.
S6 tAm thé mang sb chia hét cho 5 13 8.
S6 tAm thé mang sb chia hét cho cd 2 va 5 13 4.
Xét Ay: "’IQ‘ ich céc sb ghi trén hai thé 1dy ra khong chia hét cho 5".
cz, 124
P(4,) = a2, 195
c) D& dang nhan thiy A; va A, 13 hai bién ¢ doc 1ap.
d) Xét bién c6 A: "Tich cc s6 ghi trén hai thé iy ra chia hét cho 10".
Trudng hop 1: Trong hai tAm 14y ra c6 1 tAm chia hét cho 10 va 1 tAm bat ki. Khi d6, s6 céch
chon 14 4 - 39 — C% = 150 c4ch riit.
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Trudng hop 2: Trong hai tAm thé 14y ra c6 1 tAm chi chia hét cho 2 va 1 tAm chi chia hét cho 5.
Khi d6, sb cach chon 13 16 - 4 = 64 c4ch rt.
= n(A) = 150 + 64 = 214 céch.
214 107
P(4) =

780~ 390°

Cau 35. Chon dap an: e @ e @
1
a) Ta c6 f'(z) = \/5=>f(4)=_'

4
16
b) S(H)I/O\/deZE.
c) Ta c6
Sy = /\/_dz—g —gk ———\/_©35’2—16 2Vk® =2 (8- Vk3).
d) Tacod S = /\/_dx—g\/_
Khi d6

Sl=3Sz<:>§\/ﬁ:16—2\/ﬁ<:>gx/ﬁ:w@\/ﬁ:ﬁ@k%%@k:i’/%.
Cau 36. Chon dép 4n: @ (b ) () @

a) Tap xdc dinh 7 =R\ {1}.

) 22 -3z +6 4
Tacoby=——F—=2a— .

z—1 z—1
Jm o= @2 =t =0y (e 2) = im
Do @6 y = z — 2 13 dudng tiém cin xién cla dd thi ham sb.
hr{1+ Yy = +00; hm y = —o00 = = = 1 13 dudng tiém cén ditng ctia dd thi ham sb.
T—r
) 22 -2 —3 r=3

b)Tacoy'zWZO [

4
1—0.

z=-—1
Béng bién thién

T —00 -1 1 3 400
Y + 0 - - 0 +
-5 +00 +o00
—00 —00 3

Diém cuc tiéu clia dd thi ham s c6 toa d6 1a (3;3). Vay a®> +b=3>+3 = 12.
c) I 1a giao diém ciia hai dudng tiém cén ctia dd thi ham s6 = I(1; —1).

Tiép tuyén A ciia db thi ham sb tai diém c6 hoanh d6 z =2 13
y=y’(2)(3v—2)+,y(2) Sy=-3(z—-2)+4<y=-3zx+10.

Dudng thang A cit tiém can diing tai diém A = A(1;7).

Dudng thing A cdt tiém can xién tai diém B = B (3;1).

Ta c6 JA =8, IB =2v2, AB = 2V/10, p = IA+I§+AB - 8+2‘/§2+2‘/m.
Dién tich tam gidc IAB 1a Siap = \/p(p —IA)(p—IB)(p— AB) =8.
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2 —3x+6

d) Phuong trinh
z—1

= m c6 hai nghiém phéan biét z,, zo théa man z; < 2 < x5 < 15 khi
2 -3z +6

1 tai hai diém c6 hoanh d6 z, -
x u—

va chi khi dudng thing y = m c&t dd thi ham sb y =
théa man z; < 2 < x5 < 15.

Tt bang bién thién, ta c6 4 < m < %

Do m € Z nén m € {5;6;7;8;9;10;11;12;13}.

Vay c6 9 gi4 tri nguyén clia m thoa man yéu cau bai toan.

Cau 37. Chon dép én: @ (D) (c ) (d])
s - —
a) Ta c6 AB' = AB + BB = AB + CC'.
b) Mit bén ciia hinh ling tru tam gidc déu 14 cac hinh chit nhit bang nhau nén cic dudng chéo

bang nhau
= AB' = VAA? + AB? = \/a? + a\/_

E.BC' (ﬂ%+oa’)-(ﬁ+00')
_AB.-BC+4B.CC +CC - BC + 0™
— —AB-BC -cos ABC + 0+ 0+ CC”
=—a-a-cos60° + (a\/§>2

=
] c’

_s
? .50 3a?
/ ! -
d) Ta c6 cos <zﬁ,B_>Cl) = ’Ai; ’B - 3?(“/5:%.

Suy ra (ﬁ,ﬁ) = 60°.

Cau 38. Chon dap 4n: @ (b (] @

S

a) Ta c6 (SAB) L (ABCD), SH 1 AB= SH 1 (ABCD).
AB? = SA? + SB? nén tam gidc SAB vudng tai S.
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1

1

1

SH?

g4t
b) Ta ¢ (SC, (ABCD)) = (SC, HC) =

SB2

4
3a2

SCH.

CH = VBH? + BC? = v/SB? — SH? + BC? = \/ 3a2 — 3% + 402 = 52“
tanS/C?I = Zfé \/_
c) Ta ¢c6 AB || CD 2 4B | (SCD) = d(AB, SC) = d(AB, (SCD)) = d(H, (SCD)).
Ké HK | AD (K € CD) = CD 1 (SHK) = (SCD) 1 (SHK).
Ké HE | SK (E € SK) = HE 1 (SCD) = d(H,(SCD)) = HE.

1Lt 1 4 119 _ 2av3  2av/57
HE? HS? HK? 3a> 4a®> 12a2 V19 19
MN — SH azl/_
KeIF || CD (FeAD) = IF 1 AD.
IF Al AH 5 1
CD~AC~ CD % Zﬁm‘ﬁf s

1 a 1 av3 a? _a’V3

Saip = gIF-AD = 5= Vawio = 5 - == 5 = 5~

Cau 39. B4t phuong trinh (z + 1) + log; (z + 1)

> 3% 4 3y

Xét ham dédc trung f (t) =t + logst trén (0; 4+00)

Taco f'(t)=1+—

tIn3

> 0,Vt € (0;400)

Nén f (t) 14 ham ddng bién trén (0; +oo)

Bat phuong trinh < f (z+1) > f (33y) e
Do 0 <z <2024 nén 3% — 1 <

<2024 &y < 2

Do d6 c6 vo sb gié tri nguyén cla y

Dé thdy tmg véi mdi gid tri nguyén y <

3% —1,0 <z <2024

>3 e r>3Y_1

Do dé c6 vo s6 cip (z;y) nguyén théa man bat phuong trinh.

Cau 40. Pap an: 10.

A D’
| o
|
|
|
I
’
B — ; ,
i c
\é\
| \\
TN
| AN
| AN
Ap___ > N
- (0] M T---
//
e
Y
,/
7
X

2 ludn c6 it nhat 1 gid tri nguyén = thoéa man = >
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Chon hé toa d6 Ozyz sao cho O trung véi A; cac tia Oz, Oy, Oz lan lugt trung véi cic tia AB,
AD va AA'.

Ta c6 B'(4;0;4) va F(2;4;0).

N € Oz = N(0;0;a); M € Oy = M(0;b;0) (diéu kién 0 < a,b < 4).

Suy ra B'N = /16 + (a —4)2, MN = Va? + b, ME = \/4+ (b— 4)2.

Ta c¢b

B'N+ MN + ME = /16 + (a —4)?2 + Va? + b2 + \/4 + (b — 4)?
=\/(@d—a)+42+Va?+b+/22+ (4-b)?

>\(d—a+a+2?+(A+b+4—b2=10
(4p dung bat dang thitc Mincopxki).
Déu "=" xay ra khi
4—a_g_ 2 _4—a+a—|—2_§
4 b 4-b 4+b+4-b 8
Vay do dai doan day dién ngan nhat bang 10 dm.

4 N
=a=1b= 3 (thod man dieu kién).

Cau 41. Déap an: 80.

A B
M
z dm
Q 4 N
P
D C
Goi canh déy ctia hinh chép tit gide déu 1a z (m) véi 0 < z < 10V/2.
AC — HK
TacéAH—CT—m\/_——

Dudng cao ciia hinh chép tit gidc déu 1a

_ VA —OH® = \/(10f— 5) - (5>2 = 1/200 — 10v/2z.

2
Thé tlch khéi chop la
V= —hz = —2%\/200 — 10v2z = \/1'4 200 — 10v/2z).

bé tlm gid tri ldn nhét ciia V, ta dl tim gi4 tri 16n nhit ctia ham s f(z) = 2*(200 — 10v/2z) véi
0<z<10v2.

Ta c6 f'(z) = 2°(—=50v2x + 800), f'(z) = 0 khi = = 0 hodc = = 8v/2.

Béng bién thién ctia ham sb f(x)

z 0 8v/2 202
f'(z) + 0 -
f(8v2)
f() \
0 / —128-10°
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Tt bang bién thién ta cé ma} f(@) = f(8v/2) = 655360 tai x = 8/2.
;10v2)

Vay thé tich ctia khéi chép cé gié tri 16n nhit bang

1 2561/10
Vinae = g\/ (8v/2)4(200 — 10v/2 - 8v/2) = ;/_ m?.
Dién tich tAm bat bi cit 13
1 20-8v2-2

1 2
S=3 hap-AB 4= 5 +20 -4 = 80 m”.

Cau 42. Dap an: 4.
Tép xéc dinh Z = (—o0; —2) U (2; +00).
Tacé lim y=0, lim y=0suyray=0Ia dudng tiém cin ngang clia d6 thi ham sé.

T——00 T—+00

flz+1)=4
[flz+1)—4]va?-4=0« ]:/(ili 3 0@) r = —2
T =2.
z+l=a€( 1,1) z=-14a€ (-2;0)
fz+l)=4& [z+1=2 z=1
z+1=0b€ (4;+00) x——1+b—x0€(3 +00).
Ta thdy £ =1 va £ = —1 + a € (—2;0) khong thudc tip x4c dinh.
Ta cb xl:n;fy——oo ligl y=—00 =1z =—2,r =213 cic dudng tiém cén dimg cla dd thi ham
s6.
Em+y=—w, Em_y=+w:x=zo 13 dudng tiém cén dimg ctia d6 thi ham sb.
e sz

Vay dd thi ham s6 c6 3 dudng tiém cin ding va 1 dudng tiém cin ngang.

Cau 43. Dap an: 40.

Chon hé truc toa d6 Ozy nhu hinh ve.

2 1
Goi (Py): y = az® + c 1a parabol di qua hai diém A (59, O) va B(0;2).
Ta c6 hé phuong trinh

2
8
a-(?) —i—c—O(:) a__ﬁ:(Pl):y=—%x +2.
c=2 c=2

Goi (P,): y = ax® + c 13 parabol di qua hai diém C(10;0) va D (0; g)

Ta c6 hé phuong trinh
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1
a-1024+¢=0 a=——
40 I , 9
& = (P):y=——a’+~
2 c=§

Thé tich ctia khbi bé tong la
V=5-2 /10(—ix2+§>dx—/§<—ix2+2>dx =40 m?
B 0 40 2 0 361 - '

Cau 44. Dap an: 1.
Goi A’ 13 diém d6i ximg ctia A(1;—6;1) qua (P).

r=1+t
Pudng thing AA’ 1 (P) c6 phuong trinh tham s6 { y = —6 +¢
z=1.

Goi H=AA'N(P)= H(1+1t;—6+t;1).
MAHe(P)=14+t—6+t+7=0=t=-1= H(0;—T7;1), suy ra A'(—1;-8;1).
Vi B € Oz = B(0;0;b).

Chu vi tam giac ABC 1a

Caapc = AB+ AC+ BC =AB+ A'C+ BC > AB+ A'B.

Suy ra Caape = 37+(b—1)2+\/65+(b—1)22\/3_74‘\/@.

Déu "=" xay ra khi {2’ =1BA'ﬂ (P).
zT=s
Khi d6 B(0;0;1) = BA": { y = —6s
z=1
ViC =BA'N(P)= C e BA = (C(s;—6s;1).
Laic6 C € (P)=>s—63+7=0=>s=g=>0<g;—%;1>.

Vay B c6 cao db bang 1.
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Tham khao S& Phi Tho

Cau 1. Chon dép 4n @)
Ta c6 BAC = 50° —40° = 10°.
Vi AABD vudng tai D nén ABC = 90° — 50° = 40°.
n : L , AC BC
Ap dung dinh ly sin trong AABC, ta c6 — = —
BO.snB 5. sind0° sinB sinA
- sin - sin

sin A sin 10° CD8,5
AACD vudng tai D, sin CAD = ac & CD = AC -sinCAD = 18,51 - sin40° ~ 11,9.
Vay chiéu cao ctia toa nha 13 7+ 11,9 = 18,9.

s AC =

Cau 2. Chon dép 4n @)

Toa d6 diém A 13 nghiém cta hé
z+y—1=0 y=—

Do M(0;—1) 14 trung diém ctia AC nén ta c6 C(—2;—1).

Vi BC 1 AH nén dudng thing BC c6 mot véc-to phap tuyén 7 = (1; —2).
Khi @6 BC di qua diém C(—2; —1) c6 phuong trinh 1a
l(z+2)—-2(y+1)=02—-2y=0.

2 -3=0 =2
rry & {x X hay A(2;—1).

Cau 3. Chon dap an @
2 2
Goi phuong trinh chinh téc cla (E) ¢6 dang — + = =1 véia>b> 0.
a

2 T2
(E) c6 dinh A(5;0) nén a = 5.

. _ 16) , 9 | 256 s
(E) d1quaM<3, z , ta cb 25+25b2 =1< b =16.

2 2
Viy phuong trinh chinh tic ctia (E) 1a ;—5 + 31/—6 =1

Cau 4. Chon dap 4n (®)

Do mau sb liéu c6 gi4 tri bat thudng nén ta khong nén st dung sé trung binh lam sb dic trung
do xu thé trung tam.

Cau 5. Chon d4p 4n (®)
Méu sb lidu o6 45 gi4 tri nén i phan vi thit 3 1a Qs = —24 1 735

2
Do x34, 35 cung thudéc nhém [40; 60) nén ta cd

3.45—-(54+19+38
Q3 =40+ 4 (6 )-20%45,83.
Vay diém ngudng dé dua ra danh sich 25% trudng dai hoc c6 chi s6 nghién cttu tét nhit Viét
Nam la trén mitc 45,83.

Cau 6. Chon dép 4n (@
S6 dudng chéo ciia da gidc déu n dinh (n € N,n > 3) 14 C2 —n.
Theo gia thiét ta cb

2 no135e MY s
enf—-3n—-270=0
& n=18.

Vay da giac da cho c6 18 dinh.
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Cau 7. Chon dap 4n (®)

S6 cach xép 8 hoc sinh thanh hang ngang 14 8!.

Xép ba thay gido A, B, C sao cho mdi thiy ngdi gitta 2 hoc sinh 13 A3.
Viy sb cach xép chd théa mén 13 8! - A2 = 8467200.

Cau 8. Chon dép 4n (@

S6 céch ba sinh vién A, B, C vao ba quén &n mot cach doc lap 1a n(Q) = 3° = 27.

S6 cach hai sinh vién vao cling mét quin, con ngudi kia vao quan khéc 1a n(A) = C3-C3-2 = 18.
X?;:l )suét ctia bién ¢ hai sinh vién vdo cling mot quan, con ngudi kia vao quan khéc 13

n 18 2

n(Q) 27 3

Cau 9. Chon dép 4n @)

S6 céch chon mdt em hoc sinh trong khéi 14 n(2) = 120.

S6 hoc sinh chi tham gia cau lac bd Toan 13 60 — 15 = 45.

S6 hoc sinh chi tham gia cau lac bd Ngoai ngit 1a 40 — 15 = 25.

S6 hoc sinh khong tham gia cdu lac bd ndo 14 n(A) = 120 — 45 — 15 — 25 = 35.

Xé4c sudt dé em nay khong tham gia bat ki mot cau lac bd nao (Toan hosic Ngoai ngit) bang
n(A) 35 7

Cau 10. Chon dap 4n @)

R k
bieu kién: cos<2x—%) #0@2x—%#%+kw@x#3§+§(k62).
Vay tap x4c dinh 2 clia ham sb y = tan (21‘— %) la 2 =R\ {3%+k§’ kGZ}.
Cau 11. Chon dép 4n (@)
s

2sinx+\/§=0(:)sinx=—7(:> An (k€ Z).
V6i ho nghiém z = —g + k2 (k € Z) thi nghiém duong nhé nhat 13 5% va nghiém 4m 16n nhét

T
la ——.
73

4 . 4 )
Véi ho nghiém & = ?” + k27 (k € Z) thi nghiém duong nhé nhat 1a ?” va nghiém am 16n nhét

1y — ="
773

. 4 )
Do d6 phuong trinh da cho ¢6 nghiém duong nhé nhét 13 ?ﬁ nghiém am 16n nhét 13 —7—;.
Vay tdng nghiém duong nhé nhét va nghiém am 16n nhét bang 7.

Cau 12. Chon dap 4n @)

Ta cb cAp s6 cong 1, 7,13, ..., x ¢ u; = 1, cong sai d = 6 va dit u, = .
Khi d6
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1+7+13+---+x =280
& S, =280

@n-u1+w-d=280

& n+3n(n—1) =280
<3n2—2n—280=0
n =10

4
n= _% (loai).

Vay x = u10 = u; + 9d = 55.

Cau 13. Chon dap 4n €)
Szlim( Loy 2

n24+1 n2+2 n®+n
Dé thay véin € N* c6 S > % (1).
Khi n = +o0:

n+1>n’s

1
)véinzlthiSzi.

11
n2+1 n?’

2 2

2 2
2 & < —
n"+2>n 2+ 2 )

Y

9 9 n n
n“+n>n <:>2—<—2.

n°+n n
Nén

1 2 + n n )
241 n2+42 n2+n
_|_

1
2),suyra S = 3"

Cau 14. Chon dap 4n (@

e fl@) -4 _ _
T&CO:]E.E)I%IQ—_Q—1Ilenf(3)—4—0¢>f(3)—4
Ma
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V@2, f(z) -
I 508 =B a0 (V7
. f<x>—4
" (@ —1)(z-3) (V@) +2)
o (@ -9@+3)
23 (2~ 1)(22 - 9) (V/F(2) +2)

— lim flz) -4 z+3

w3 22 =9 (z-1)(\/F(2)+2)

:limf(x)_4'lim z+3

e 22 =9 w3 (g 1) (\/F(2) +2)
3+3

=3 (3-1D(Vi+2)

=2

Cau 15. Chon dap 4n (@
Ham sb f(z) lién tuc tai z = 1 nén f(1) = lim f(z). (1)

5 z—1
f(1)=a+§
Mgt khac ta co: o g8 g2 43 (x—1)(2*—-3x—-3) .. 2*—-3z-3
lim ————— = lim =lim~—"— =
z—1 x2—1 z—1 (:p—l)(:p-{-l) z—1 rz+1
5 5
Tl‘x(l)vé(Q)tacéa+§=—§¢)a=—5.

Cau 16. Chon dap 4n @)
1
Ta cé VABCD = § -AD - SABC-

, AB + AC + BC
Ta ¢6 Sapc = \/p(p — AB)(p— AC)(p — BC), p = =12

2
Sapc = \/12(12 — 6)(12 — 8)(12 — 10) = 24.

2 1 1
Do AD vuébng gbc v6i mat phang (ABC), suy ra Vapep = 3 AD - Sppc = 3 -4-24 = 32.

Cau 17. Chon dép 4n @Y

Ham s6 x4c dinh < 2? — 1 # 0 < = # £1 . Vay tip xac dinh clia ham s6 13 D = R\ {1}

T

Cau 18. Chon dap 4n @)
1

Ta céy = (e"+1) = ¢

(e 4+1)In10 (e*+1)In10

Cau 19. Chon dap 4n @9

Xét ham s6 g(z) = f(z) — @m +4)x — 5 ¢b

d(z) = f'(z) — (2m+4) = 32° + 6z + 4 — (2m + 4) = 32% + 6z — 2m.
g"(z) =6z +6 >0, Vz € (0;2).
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z |0 2
gl/ _|_
24 — 2m
gl /
—2m

Ham s6 g(z) nghich bién trén (0;2) khi ¢'(z) < 0, Vz € (0;2).
Tt détac624—-2m <0 m > 12.
Ma m nguyén thudc (—2025;2025) nén c6 2013 gia tri ctia m thda man.

Cau 20. Chon dap 4n @)
Xét ham s6 y = f(g(z)) 6 v’ = f'(9(2)) - ¢ ().

L f(g(z) =0
V=0 @) =0
[9(z) =a (-3<a<0)
g(z)=b(0<b<?2)
7 o@)=c(e>2)
g'(z) =

Vay phuong trinh ' = 0 ¢6 3 nghiém phén biét va ¢’ d6i ddu khi qua cdc nghiém niy nén ham sb
y = f(g(z)) c6 3 diém cyc tri.

Cau 21. Chon dap 4n @)

Gia sit dd thi ham s6 y = f'(z) cit truc hoanh tai ba diém c6 hoanh ds 13 m, 0, n nhu hinh vé
(mneR, m<0<n).

r=m
Khi d6 f(z) =0 < |z=0
r =n.

Bang bién thién ctia ham s6 y = f(z) = az* + bx® + c2® nhu sau:
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z |—o00 m 0 n +00
(@) + 0 - 0o + o -
f(m) f(n)
f() / \ / \
oo 0 oo
5

Ta c6 4f(z) +5=0& f(z) = 7

S6 nghiém thuc phan biét ciia phuong trinh 13 s6 giao diém ciia db thi ham sé y = f(z) va dudng
. 5)
thang A: y = ~1 nén phuong trinh 4f(z) + 5 = 0 c¢6 2 nghiém phén biét.

Cau 22. Chon dép 4n (@)
_9 _9 X )
Vi lim —— 2 — _1vi lim ——— 2 — 1 nén dd thi ham s6 luén c¢6 2 dudng tidm cin

v~ /7 1 dm +~To0 /2 § dm

ngang la y = +1.

A ) _9
Do d6, db thi ham s y = ——.

V2 +4m
tiém can ding

& 22 4+ 4m = 0 ¢6 hai nghiém phan biét khac 2

c6 ding 4 dudng tiém can khi va chi khi n6 cé ding 2 duong

N m<0
22 +4m #0

N m <0
m # —1.
< N € |—10;10
Két hop véi dieu kién m c [Z ] = m € {—10; —9; —8; —7; —6; —5; —4; —3; —2}.
m

Vay c6 9 gia tri nguyén théa man yéu cau bai toan.

Cau 23. Chon dép 4n @)

B

Ta c6 AB? + AC? = BC?, SB? + SC? = BC? = AABC va ASBC lan lugt vuéng tai A va S.
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Do d6
o
cos (SC, AB) = ?CQB
5C. (5B 54)
T~ SC-AB
| 5¢.5B_50 .54
N SC - AB
=_2.2.%
2.2
1
~ T2

= (@ ﬁ) = 120°.

Cau 24. Chon dép 4n @Y

A c

Ta c6 AB = \/_ BC = +/104.

Vi D(a; b; c) 14 chan duong phan gidc trong géc B cla tam gidc ABC nén

DA 1

DC = BC 2:>DC’=2DA
- DC = —2DA
= DC +2DA =

2 11
= D(-2351).
33’

Cau 25. Chon dép 4n @)
Goi z, y 1an lugt 14 s6 mét vudng trong dau va trong ca.
S6 cong dé trong dau va ca la z. 10 + Y. 15 = 0,1z + 0,15y.

y 100 100
Sot1enlallar.0 7+m 9 =0,07z + 0,09y.
z>0
0
Ta c6 hé y>
"l +y <800

0,1z + 0,15y < 90.
Biéu dién mién nghiém cfia hé trén mit phing toa do.
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)

o N
V& dy: 7 +y = 800; dy: 0,12 + 0,15y = 90.
A(0; 600), B(800; 0), C(600; 200).

Thay toa dd cia A, B, C vao biéu thitc T ta dugc két qua la 54 triéu; 56 triéu; 60 triéu.
Véay 1ai 16n nhat 13 60 triéu.

Cau 26. Chon dap 4n @)
Néu bac Minh di 25km thi bac Minh phai tra sb tién 13
T = 10.000 + 20.14100 + (25 — 20) .12300 = 353500 dong.

Cau 27. Chon dép 4n @)
Khodng cach ng&n nhét tit tAm banh xe dén géc tudng khi banh xe tiép xdc v6i 2 canh clia goc
tuong.

Khi d6 khoang cach la 30

sin30° 60.

Cau 28. Chon dap 4n @)

Ta cb .
h=3cos<%+%>+12<3+12=15
:>hmax:15©cos<%t+£):1© + T kor

w
8 4
3

1 1
@t=—2+16ke[0;24)<:)§<k<

Cau 29. Chon dép 4n @)
Goi s6 sau riéng ma 6ng A thu hoach dugc 13 = (z = 2m, m € N*).

< » N < -2
Sé sdu riéng con lai sau 1dn bén thit nhét 13 Sl=x—g—1=§—1= "”2
o N -2 -2 -2 —2-22
SO sau riéng con lai sau lan ban thit hai 1a S, = ad _ _1=1Z 1=t e
2 4 4 22
r—(2+224---4+2") z—2"1 42

SO sau riéng con lai sau lan ban thit n la S, =

Theo baira, tac6 S;=0=>2—-28+2=0 z = 254.

2n 2n
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Cau 30. Chon dép 4n (@)
Dit t = V67 > 0, ta duge phuong trinh 4n ¢
3t? — (Tm — 48)t +2m> — 16m =0 ().
Phuong trinh da cho ¢6 hai nghiém phéan biét z;, x5 théa man z; + 2 > 2 khi va chi khi phuong
trinh (%) c6 hai nghiém duong phén biét ¢, t; thoa méan t; -ty > 6
((Tm — 48) — 12(2m? — 16m) > 0
&S e™m—48>0
\mQ —8m =9
(25m® — 480m + 2304 > 0
48
M7
m =9

-1

m
m =

F,kw//\\v

g 8

m —_.
5
Vay m € {9;10;11;...;19} = c6 11 gid tri.
Cau 31. Chon dép 4n €Y

0 dd cao 1000 m thi ap sudt clia khong khi 14 672,7 mmHg nén ta cé
760 - €'90% = 72,7

67T
10007 )
& = —
© 760
1 672 7
o = 760
* = 71000

Ap suét khéng khi & d6 cao 3000 m 1&
P =760 - >
672,7
— 760 - g3000- o760

= 527,03 mmHg.

Cau 32. Chon dap an@
Goi I 13 diém thoéa manﬁl+2f§+[®
cod

I_j}l:(3—:c1;—1—yl;1—z1)

9TB = (0 — 2z1; —6 — 2yr; 6 — 22;)

I? (1—%1,7 y[,l—Z[)

Do d6 TA + 218 + IC = (4 — day; —4yp; 8 — 4z7).
4—4.’13[:0 .’E]=1

TA+2IB+IC =T ! -4y, =0 oy =0
8—4z;=0 zr = 2.

Ta c6 MA+2MB+MC = (MI+TA)+2(MI+1B)+(MI+IC) = 4MI+TA+2IB+IC = 4M1.

Do dé —4]_}‘—4MI
Suy dat gi4 tri nhd nhat khi v& chi khi MT c6 d6 dai nhé nhét, khi d6
M trung I.

Vay M(1;0;2).
Gia tri T = abc = 0.
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Cau33. Chondipén: @ @ © O

B/

Ta c6 (A'C, (ABC)) = (A'C, AC) = AICA = 45°.
Suy ra AC = AB = AA' = 4; A'B = V42 + 42 = 4V/2. . .
a) Thé tich ctia khéi ling tru da cho bang V = AA’- Spapc = AA’- 2 -AB-AC = 2 ‘4-4-4=32.
b) Goi H 13 hinh chiéu cia A lén A'B = AH | A'B.
Vi AA'AB can nén H 13 trung diém ctia A'B.
AC 1 AB
Ta c6 AC 1 (AAB)= AC 1 AH.
aCO{AC’J_A’A# C L )= AC

., [AH L AC ) 1,
Ta c6 {AH | yp = A(AC,AB) = AH = SA'B = 2v/2.
¢) Goi K 1a trung diém canh BC = AK 1 BC.
Goi I 13 hinh chiéu ctia A 1én A'K = AI 1 A'K.
Ta chitng minh duge AI 1 (A'BC) = d(4, (A'BC)) = Al

Ta c6 AK = %BC’ = 2V/2.

I . .
Xét ANAK o6 AT= A AK 42 W34 wpey = AY3
VAA? + AK? 42 + (2¢/2)2 3 3
Ta ¢6 d(M, (A'BC)) = %d(A, (A'BC)) = ¥

d) M rong mit phang (AB'M) 13 mit phang (AB'E).

Hai mit phing (AB'M) va (ABC) c6 giao tuyén 1a AE.

Goi P 1a hinh chiéu ctia B lén AE = BP 1 AE.

Suy ra B'P 1 AE. -
Suy ra géc nhi dién gitta hai mt phing (AB'M) va (ABC) 13 géc o = B'PB.
TacéBE=ZBC=8\/§:>SAABE=%AK-BEz%-Z\/ﬁ-Sﬁ:lG.

Xét AABE c6 AE = VBA? + BE?2 — 2BA - BE - cos 45° = 44/5.
2Spape _ 2-16 85

BP = = = .
Suy ra AE W 3
Xét AB'BP ¢6 BP =+B'B?2+ BP? = %
Suy ra cosa = BP _2
Y “BP 3
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Cau3s Chondipén: @ @ ©@ O

a) Ta ¢6 ¢'(z) = (25 — 2)f'(z° — 22 —2) =0

rz=1

< f'(@*—25-2)=0
[z =1

& |22 -22-2=-2
_w2—2m—2=0
=1
z=0

< T=2
2z =1++/3.

Ta cb

T |—o0 1-—-+3 0 1 2 1++3 +oo
J'(z) - 0 4+ 0—0+0 — 0 +

P . 1
Duta vao bang trén ta c6 ham so nghich bién trén khodng <0; 5)

N > V2
b) bieu kién: 22 V2
xé—\/i.
Ta c6 T
h(z)=f"(1—Va2-2)- =0
fx =0
&S |1—Va2—2=-2
[1-vz2-2=0
fx =0
& x=:|:\/ﬁ
_:E=:I:\/5.
Ta c6

=00 Vi1 V5 V2 V2 V5 V11 4
K| + 0 — 0 + - 0 + 0 -

h(w)/’\/ ~_ _— T~

Duta vao bang bién thién ta c6 ham s c6 4 diém cuc tri.

c) Ta c6 do thi ham s6 y = f(x) 1a do thi ham s6 bac ba

= f(z) = z* + 32°.

Xét ham s6 k(z) = 2* — 4z + f <\/x2 — 4z + 16).

bgt t = Va? — 4z + 16 véi z € [0;2]

=t e [2v3;4].

Khi d6, gia tri 16n nhit va gis tri nhé nhit ciia ham s k(z) trén [0;2] bang gi4 tri 16n nhat va
gi4 tri nho nhét ctia ham s6 v(t) = f(t) + t> — 16 trén doan [2v/3;4].

Ta c6
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V'(t) = f'(£)+2t>0, Ve (2v3;4)
= [zrfl/igﬂ]v(t) =v (2\/5) =f (2\/3) —4

= max v(t) = v(4) = f(4).
[2v/3;4]
Suy ra hiéu gifta gid tri 16n nhat va gid tri nhé nhit ctia ham s6 k(x) trén doan [0;2] 1

max k(z) — min k(z) = (4) - (f(2v3) —4)

[0;2] [0
= f(4) ~ £ (2v3) +4

= 80 — 24V/3.
d) Goi u(x) 1a ham sb c6 dao ham lién tuc trén R va thda méan u/(z) = f(z).
Ta cé

3z 3 x?
u(x)>€—5+m©m<u(x)—€ 5 (1).
) 3z
Xét ham sd q(x)=u(x)—€+5, ta c6
z? z?
(@) =fle) -5 +e=0sf2) =5 —=

2
Vé parabol y = g(z) = % — 2 cit dd thi ham s6 y = f(z) tai hai diém (0;0) va (—2;4).

Yy
y=f(z)
- 4
“2 -1
Ta cé
z -2 0
¢ (z) +
q(z) /
10
—9) 4+ —
u(—2) + 3
N . z®  z? 10
Vay bat phuong trinh u(z) > . E—i—m ding v6i moi z € (—2;0) khi va chi khim < u(—2)+ 3

z=0
Cau35.1) fl(z) =0« |z=2
z = 3 (nghiém kép).
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Xét g(x) = f(z* — 8z +m).
d(x) =2z —8)f'(z*> — 8z +m).
xr=4

dx)=0& |72 -8z+m=0 (¥
2’ —8x+m =2
Dé (%) c6 dlng ba diém cuc tri thi
2
z°—=8x+m=0
2 (1)
z°—8x+m=2
c6 ding hai nghiém don phan biét khac 4.
Db thi ham s6 y = 2° — 8z + m c6 dang:

0

Dé (1) c6 dling hai nghiém don phan biét khdc 4thi0 <m —16 <2< 16 <m < 18
Khi @6 phuong trinh 2 — 8z + m = 2 c6 hai nghiém phén biét khéc 4.

Vay ham sb luén ¢ ding ba diém cuc tri 13 : 4; zo; x5 trong d6 z2; 25 14 hai nghiém phén biét ca
phuong trinh 22 — 8z +m = 2

Theo gia thiét:

3 + 73 + 23 = 50

& 42 + 25+ 25 = 50

& 15+ 75 = 34

=4 (IEQ + $3)2 - 2$2.1’3 =34

& (T +x3)° — 2003 =34 8 -2(m—2) =34 m=17

Vay m = 17

2) Ta c6 hinh vé

A B
N M
I
D C

bat NI =z = IM =25—1z;(0 < z < 25)
Con dudng di tit A dén C:

AC=TA+1IC
[A= VI T o
IC = /(25 — )* + 100
1 2
Thai gian lam quang duong I A: @
P - 2
Thdi gian lam quang duong IC": Ve 53(()]30 + 725

Thei gian lam xong quang dudsng AC"
/100 + 22 N Vz2 — 50z + 725
15 30

t
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Xét ham sb:

V100 + 22 \/m2 — 50z + 725

fla) = 15 30
x — 25
") = +
f ( ) 154/100 + 2 30v/22 — 50z + 725
2 _
f'(x) 0 x _ 5—zx
15+4/100 + z2 30v/z2 — 50z + 725

& 675z — 3375023 + 48937522 + 1125000z — 14062500 = 0
r=>5
< z ~ —5,397 (loai)
Ta c6 bang bién thién clia ham s6 y = f(z).

T 0 5 25
f'(x) - 0 +
2v/5
3

. . 24/5
Duya vao bang ta thay thdoi gian lam xong quang duong AC' it nhat la: T\/_ gic

Cau 36. biéu kién xac dinh 2% + 22 +1 # 0.
= 2% — 32% — 1 1a (%).

() & log3(4z +2) —logy(z® + 2 +1) =2° — 322 — 1

& logs (4% 4 2) + (42° 4+ 2) = logs(2® + 22 +1) + 25 + 22 + 1.

1

Vay ham sb f(t) luén dong bién trén (0; +00).
T détacd f(4z®>+2) = f(z®+2°+1) = 42* +2 =2+ 2° + 1.
=452 +2=2+2"+12°-322 —1=0 (x).
Pit u=2%>0.
(%) & u* —3u—1=0.
Nhén xét khi chua rang budc didu kién trén thi ta thdy rang phuong trinh g(u) = u®* —3u—1=0
c6 g(—2)-g(—=1) <0, g(1) - g(2) <0, g(—1) - g(0) < 0 nén phuong trinh g(u) = 0 cé t6i da ding
ba nghiém trén khodng (—2;2).
Viy ta c6 thé dit tiép u = 2cosa € (—2;2).
(%*) < 8cos’a —6cosa—1=0< 2cos3a—1=0.

& cos3a = 5 (thda man)

T
& cos 3a = cos g

_3a:g+k27r (k € Z)

3a=—g+k27r (k € 7)

i k2w

o=
?=9 3

+— (kez) (1)
T k2w
9

a=—

+55 (keD) (2.

TRANG 431


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

Ma u = 2cosa € (—2;2) = a € (0;7).
a =

s

1 4 9
(1):>—6<k<§:>ke{0;1}:> a—77T
_?.

1 5 5T
N=>-<k<-=k=1l=a=—.
():>6< <3:> =a 9

R T o1 s
Suy ra ta c6 cac nghiém lan lugt 1a 4 = 2cos —; u = 2cos —; u = 2cos —.

R T 5t (dbm 0w T T (Tm  @w\ . ... A
La1v10>cos2>cos 9 (9 >2),0>cos2>cos 5 <9 >2> nén khi so lai véi dieu kién

dit an ban dau 1a u = 2® > 0 thi ta chi nhan duy nhat nghiém v = 2 cos T

9
Suy rax2:2cosg<:)x::|:\/2cosg.

Thay vao diéu kién x4c dinh thi ta thiy thoa man.

Vay tap nghiém clia phuong trinh (x) 14 .S = {—\/ 2 cos g; \/ 2 cos g}

Cau 37.
A

AN
\\ |

Ta d& dang chting minh dugc OA L M N bing cich dung tiép tuyén ctia (C) tai A.
Khi d6 ta viét dugc phuong trinh OA : z = 0 tit phuong trinh MN :y = —3.
Lic nay A = (C) NOA, titc A 1a nghiém clia hé:
z=0
’ +y* =25

ya <0
= A(0; —5)
Tl d6 ta cling viét duge:
Phuong trinh AB:z—y—5=0
= B = (C)NAB = B(5;0)
Phuong trinh AC : 2z 4+y+5=0
=C=(C)NAC = C(—4;3)
Vay toa d6 ba dinh cta tam gidc ABC 1a A(0;-5), B (5;0),C (—4;3) .

Cau 38.
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1) Goi @ = ((SAB), (SBC)), véi (SAB) N (SBC) = BC.

, d(C,(SAB)) /15
sino = = .

d(C,SB) 5

bat SH = z.
Goi K 13 hinh chiéu ctia H 1én AB.
+) Ta ¢6 AC = 3v/3; BAC = ACH = 30°; CAH = 90°; KAH = 60°; AH = 3; CH = 6.

o  HK _3V3
sin 60° = E iHK— T

HK -SH 3z/3

d(C,(SAB)) =d(H,(SAB)) NG T N e
+) BC =3; SC = V22 + 36; BH = 3/3; SB = V22 + 2T.
Do BC? + SB? = SC? = ASBC vuéng tai B.

d(C,SB) = BC = 3.

Ta cb

3zv/3
VB _ Voraz V15 _ a3

sina =

1
3 3 ) V27 + 4x2
S = 3\/5

= SH = 3/3.
9v/3

SaaBc = v

Vs.aBc = 1

2)

TRANG 433


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

D/

D

+ Goi I = NP AC. Khi d6 (A'AC) N (MNP) = MI.
d(A, (MNP))
d(A,MI) ~
+ Goi H 13 hinh chiéu ctia A1én CD, K = AHNNP.
AH =2v3; AK =3, AM = /3
AK - AM V6

JARZ Y AME 2

+ AC = V13; AI:@; AM = +/3; d(A, MI) =

d(A,(MNP)) 526

sina =

d(4, (MNP)) =

AI-AM /39
VAR + AM? 5

+ sina =

dA,MI) 26
Céu 39. 1)
Goi bbn s6 cia mau sé lisula a < b < c < d.
a—i—b—l—c—i—d_6
Ta c6 4 =a+d=14.
b+c
T:5

Tacob<dbnénb<4=a<3=>d>11.

T d6 khoang bién thién d — a > 8.

DAu bang xay ra khi v chikhia=3,d=11=b=4, c =6.
2)

Trudng hop 1: Lan 1 va 3 trung nhau.

Xéc sudt dé 1an 1 gieo dugc mit bat ky 1a p, = 1.

2. a2 x R 5
Xac suat deé lan 2 gieo dugc mat khac lan 1 1a py = 6
£ a2 aa £ aa 1
Xéc suat dé lan 3 gieo dugc mat giong lan 1 1a ps = 6
. . . 5
Vi vay dé ban An phai tung xtc xac ding 3 lan 1a p =p; - py - p3 = 36"

Trudng hop 2: Lan 2 va 3 trung nhau.
Xéc sudt dé 1an 1 gieo dugc mit bat ky 1a p; = 1.

Xéc sudt dé 1an 2 gieo dugc mit khéc 1an 1 14 p, = 5
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Pd 2 b 2z S 1
Xéac suat deé lan 3 gieo dugc mat giong lan 2 la p; = 6

Vi viy dé ban An phai tung xic xdc ding 314n1a p = p; - po - p3 = 36"
5 5

Téng hop xic suit can tim 15 2 4+ = ==
& hep 36 36 18
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THPT Lé Xoay

Cau 1. Chon dép 4n (@
Goi z (0 < x < 15) 1a sb may in can sit dung d¢ in 16 hang.
Chi phi cai dat va bdo dudng la 48 000z.

X o, o X L A R A ’ . N
SO gio in hét s0 an pham ctia mot may in 1a

48 000z.
. 4
Tong chi phi in la C(z) = 48000z + w

4800000 [x=10
= 0e

, chi phi cai dat va giam sat 1a 6000
30z

0
i - 24000
30z +

Ta ¢6 C'(z) = 48000 —
x? z = —10.

Lap bang bién thién.

x 0 10 15
C'(z) - 0 +
+00 752000
C() \ /
528 000

Vay dé chi phi bé ra 1a it nhat thi can st dung 10 may in.

Cau 2. Chon dép 4n @)
T4+2y—5=0

= A(3;1).
r—y—2=0

Toa d6 diém A 13 nghiém hé {

, 0=220-6 |&=3

Goi M (z;y) la trung diém ctia BC. Suy ra A_Cf' = ZW = {1 2:6 4 & { 5 =M <3; §>

= y — —
2

Goi diém B(t;t — 2). Vi M 13 trung diém ctia BC nén C(6 —t;7 — t).

Thay toa d6 diém C vao phuong trinh AC ta c6 phuong trinh (6 —t) +2(7—t) —5=0&t = 5.

Suy ra B(5;3), C(1;2). Phuong trinh BC' la x — 4y + 7 =0.

Vaym=—-4,n=7T=m+n=23.

Cau 3. Chon dép 4n (@
Goi Q 13 khéng gian mau, C3; = 120.
Goi A; 13 bién c6 "ban B mé dudc clta § 1an thit thit i".
Céc cap sb thoa r1815n (0;11;9), (0;2;8), (1(21, 3;7), (0;4;6), (1;2;7), (1;3;6), (1;4;5), (2;3;5).
Suy ra P(A,;) =120 15 va P (4;) = s
Goi E la bién co "ban B md dudc clta phong hoc'.
E = Al UZ1A2 U 21Z2A3.
Suy ra - B B
P(E) =P(A1) + P (A1) P(A2) + P (A1) P (A2) P(4;)
1 14 1 14 14 1 631

“ 557155 13715 15 15 3375

Cau 4. Chon dép 4n (@
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tim Vaz? + —bx—Z_Iim (a — b*)z? — 4bz — 3
s>l g3 — 3742 =l (z—1)2z+2) (Vaz® + 1+ bz +2)
Dit f(z) = (a — b*)2® — 4bx — 3.
2. Vaxr?+1—bxr—2 12 2 1S A, % . 2\ .2
be alpl_}IIi 2 3212 (a,b € R) c6 ket qué 1a mdt so thuc tiu f(z) = (a — b*)x* — 4bx — 3
a—b#0 a=b 7;0 b=—§
phai c6 nghiém kép 7 =1, do @6 { A’ =B +3a=0 < {q=_2 o 2
a—b—4b—-3=0 3 a=—.
4" +12b+9 =0 4
45
2 b2:—.
Suy ra a* + 16
Cau 5. Chon dép 4n @)
2 _
Xét ham sb6 y = w
- —m7+2
Tacby— 2 —22F0 _ 134 nén db thi ¢6 tiém can xién 1a (di): y = —z + 3 VA
-+ 2 —z+2
tiém cén ding 1a (d2): z = 2.
,  —x*+4r—3 0o z=1
V= (—z + 2)? V= z=3.

D4 thi c6 2 diém cyec tri 13 A(1;3), B(3; —1).

Cau 6. Chon dép 4n (@)
Goi Ry, Ry, ..., R, 1an ludt 13 ban kinh cdc dudng tron ngoai tiép céc tam gidc A1 B,C1, A3 ByCs,
A3.BgC3, R, A,B,C,.

93 _ o

TaCéSAlBlcl= =>R1=\/§=>Sl=ﬂ"3.

4 4R,
9v/3 27 V3 3
Tudng tu) SAQBQCQ = 16 = 32R2 = RQ = 7 = SQ =T-" A_l
93 _ 27 V3 3
SA3B303_36_4—MZ>R3—T:>S3—7T-E.
Sn=7T'4n—_1.
Vay:

S= 8+ 84+ Spt-e

—3 <1+1+i+ P >
o 47 16 A1

1
=37 - I

1—=
4

=47,

Cau 7. Chon dép 4n @)
Dua vao d6 thi ham s6 y = f () dong bién trén khoang (0; 2).

Cau 8. Chon dép 4n (@

S6 phan tit khong gian mau 1a 24*.

Chon 2 1an trong 4 1an d& ban Nam ngdi cung vi trf cé6 C3 cach.
Chon 1 trong 24 vi trf dé ban Nam ngdi cling vi trf d6 c6 24 cach.
Xép 2 vi tri con lai khéc vi trf trén dé ban Nam ngdi c¢6 23 - 22 cich.
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02-24-23-22_ 253

X4c suét can tim 1a o4 = 1m0

Cau 9. Chon dép 4n (@)

Goi T 1a diém théa méin TA +3TB = 0.
( s+ 3B 3

rr=--—-—-—=-——
za—zr+3(xp—z7)=0 ! 43 114

+
Suy ra yA—y1—|—3(yB—yI)=0 <~ 1:%21
za—21+3(zp —21) =0 za+3zg 19
zI=—=_'
3 11 19 ) 4 !

Ta ¢ ‘J\ﬂ—l—&\ﬁ‘ _ )m+ﬁ4+3m+373>‘ _ (4]\71’+ﬁ1>+3ﬁ§‘ — aMT.

Do d6 ‘M A +3M g‘ nhé nhat khi M1 nhd nhét, khi 6 M 13 hinh chiéu ctia I 1én (Ozy).
A 3 11 3 11

VE,LYM<—Z;Z;0>, suyral =zpy +ym + 20 = _4_1+Z =9,

Cau 10. Chon dép 4n @)

Ta,céZf(x)+3m+3:O(i)f(w)=3_3m.

2
M e 83e-2<3-3m<6e —1.

Dé théa man thi —1 < 3

Cau 11. Chon dép 4n @Y

r=—6
Dua vao do thi, f'(z) =0« |z = —1 (ci 3 nghiém trén déu 13 nghiém don).
=2
z=0
s ! / 2 T = :|:3 A X N oA
Tacoby =—-2zf(3—2°)=0< o (7 nghiém deu 14 nghiém don).
x fry
r==1
Ta c6 bang xét dau cla y' nhu sau
T —00 -3 -2 -1 0 1 2 3 +o00
Y ~ 04+ 0-0+4+0—-0+0 — 0 +

Do d6 ham sb dong bién trén khodng (0;1).

Cau 12. Chon dap 4n (@
Goi chiéu rong hinh hop 14 £ m = chiéu dai hinh chit nhat 13 2z m.

Dién tich xung quanh 1 2zh + 2 - 2zh + 22° = 6,5 = h = 656;33%2
Wah>0¢0<m<%?.

Thé tich khéi hép 13 V = 656;1:2302 2r -z = % - 6,5z — 22°).
V’=%-(6,5—6x2) =0¢>m=i@.

VAy Vimax =V (@) ~ 1,50 m3.
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Cau 13. Chon dap 4n @9
Ta c6 A(2; —4;3) va B(2;2;7). Trung diém ciia doan thing AB c6 toa d6 1 (2;—1;5).

Cau 14. Chon dap 4n @)

DPudng tron (C) cé tdm I(1;1), ban kinh bing 1 ¢6 phuong trinh 13 (z — 1) + (y — 1)* = 1.
Ham s6 y = 2° — 3mz + 2 ¢6 v’ = 322 — 3m, do d6 dudng thing di qua hai diém cuc tri cla dd
thi ham s6 1a y = 2 — 2mz.

Toa d6 giao diém A, B 1a nghiém cta hé

{(:c 1)+ (y-1)°*=1 - {(4m2 + 1)z —2z2m+1)+1=0 (1)

y=2-—2mz y=2—2mz.

Dién tich ctia tam gidc TAB la Siap = %IA .IB-sin AIB = %sinA/I\B.

\Lé}y dién tich 16n nhit khi sinzzl\B=1¢)ﬁ4-f§=O.
IA=(xA—1;1—2mxA);I?=(x3—1;1—2mx3).
Vay (za—1)(zp—1)+(1—2mz4)(1—2map) = 0 & (4m*+1)z4-25— (2m+1)(za+2z8)+2 = 0.
Ma t (1) ta c6 24 + dm + 2 !
a acdTp+Tp=-——5—;Ta TB= ——5—.

COTATIE= g2y 10 P4 P T g2 11
Ta dugc 4m? —8m +1 =0.

2+3

Vay m = .
ay m i

Cau 15. Chon dép 4n (@)

Tt bang bién thién ta cé két qua Em y=1, EIJP y=3nény =1,y =3lacic dudng tiém can
r—r—00 x o0

ngang.

lim y = —oo nén z = 0 la tiém cén ding ctia do thi ham so.
z—0~

2 PPN A , N oA A X . N A ~ \
Tong s0 tiém cdn ding va tiém cin ngang ctia do thi ham so6 da cho 1a 3.

Cau 16. Chon ddp 4n: @ (b ® o

a) Goi P 13 trung diém AA', khi d6 PN || AC', PM || AB, do 46 (MNP) || (ABC') = MN ||
(ABC').

Vay géc giita MN va (ABC') bang 0°.

b) Ta c6 AB L AC, AB 1. AA' nén AB 1L (ACC'A’), do d6 AC’ 13 hinh chiéu vudng géc clia
BC' trén (ACC'A').

Vay gbc tao bdi BC' va mit phéng (ACC'A') 1a AC'B = 30°.

Theo gi4 thiét, géc giita BC' vA mit phing (ABC) 1a C'BC = a.
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bit AB = z. Ta c6 BC = Vz2 + 3a2, C'B = 2x.

Chiéu cao hinh ling tru h = CC' = BC' - sina = 2z - ? = xT\/é
6 2
Lai ¢c6 BC? 4+ CC"” = BC"? & 22 + 3a® + % =42’ & = aV2.

Khi d6 h = aV/3.
Thé tich khéi ling tru ABC.A'B'C' 1AV = —AB AC - CC' = 5 av2-av3- a3 = 3\”

Thé tich khéi chép C'. ABB’A’ bang §V = a®V2.

¢) Tacé (MNP) || (ABC') nén d(MN, AC") = d((MNP),(ABC")) = d(N, (ABC")) = %d(C, (ABC")).

K& CH 1 AC' tai H.
Do ACC'A’ 1a hinh vuéng nén CH L AC', ma CH L AB (do AB L (ACC'A))).

Viy CH L (ABC") = d(C, (ABC")) = CH = —AC” ‘/_
Vay d(MN, AC') = GT*/E.

d) CC' = aV/3.

Cau 17. Chon dép 4n: @ (D) () (d )

\
7,

—  — ) > > )
(C'A' n C'D) — % (C’B' +CD +CD + c’c) 20’0 LOD 41 c’ 3

l

b) Ta c6 C'K =
c)Xétz=0=>D:M,BEN=>MNEBD=>BD_LAC”=>( ﬁAC’) 0°

d) Tac{)ﬁ'ﬁ:z@-@:‘E‘-’ﬁ)cos(@,ﬁ) =a-av2cos(135°) = —

Cau 18. Chon dap an: e @ e @

a) Néu cong ty lap dudng éng theo dudng ACB thi s tién 1& 9 - 50 000 + 6 - 130000 = 1230000
USD.

b) Ta cdé MC =z, AM =9 —2, BM =+v36+22 (0 <z <9).

Chi phi hoan thanh quang dudng la S = AM - 50000 + BM - 130000 = (9 — z) - 50000 +
13000036 + x2.

Dé chi phi thip nhit thi S = (9 — z) - 50000 + 130 000V 36 + 22 phai nho nhat.

130 000 130 000 5
§' = —50000 4+ —L . G — 0 > — 0 _ 50000 < 137 = 5V36 + 22 < & = .
36 + 22 V36 + 22 2

Béng bién thién
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5
z 0 3 9
S'(x) - 0 +
1170000

Vay chi phi thip nhat dé hoan thanh viéc xdy dung dudng éng dan 13 1170000 USD.

c) Khi M 13 trung diém ctia AC thi MC = 4,5, AM = 4,5, BM = /36 + 4,52 = 7,5.

Chi phi hoan thanh quang duong 1a S = AM -50000+ BM -130000 = 4,5-50000+ 130000 7,5 =
1200000 USD.

d) Néu cong ty 18p dudng éng thing theo dudng trén bién tit A dén B thi AB = v/36 + 92 = 3v/13.
Chi phi hoan thanh quing dudng 13 S = AB - 130000 = 3v/13 - 130000 ~ 1406 164,98 USD.

Cau 19. Chon dap 4n: @ (b ) Cc) (d )

a) Xét phuong trinh logZz — (m — 1) logsz +4 — m = 0.

Dit t = logs 2. Do x € [1;25] = 0 < t < 2. Ta thu dugce phuong trinh t* — (m — 1)t +4 —m = 0.
Yéu cau bai toén trd thanh phuong trinh #* — (m — 1)t +4 — m = 0 (1) c6 2 nghiém phan biét
thudc [0;1].

2 +t+4
Tacétz—(m—1)t+4—m=0(:)t2+t+4=m(t+1)®m=%.
2 +t+4 4
Xét f(t)=———=t+—, 1t ;1.
&) =— T el
flt)=1 4 =0&(t+1)?=4¢ =1
ST (412 B t=-3.
Béng bién thién
t 0 1 2
f'(®) - 0 +

10
Phuong trinh c6 2 nghiém phan biét théa man bai todn khi va chi khi 3 < m < 3 nén a = 3,
10 19

b) Dit t = logs(z —m) = x —m = 3%, thé vao phuong trinh ta dudc phuong trinh = 3°+ 1 — 3" =
tedF+r=3+ter=t

Tir=t3F=rc—-ms 3 —zr=—-—m.

Xét f(z) =3° —z.

/ x T 1 ]'

flz)=3"In3-1=0&3 —Eﬁx—log‘g(E).

Bang bién thién
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1
t —00 logs n3 +00

f'®) - 0 +

+00 +00

o \ /

) 1
Ta cé f (log3 (E)) ~ 0,996.
Khi d6 phuong trinh c6 nghiém va m € (—15;15), m nguyén thi m tit 1 — 14. VAy c6 14 gi4 tri.
c) Pé ham sb f(z) cé dting 5 diém cuc tri nam vé phia bén phai truc Oy thi 3 — 3ma? 4+ 3(2m —
1)x —m = 0 ¢6 3 nghiém duong phén biét.

3 _
Tacc’)z3—3mx2+3(2m3—1)x—m=O@x3—3x=m(3x2—6x+1)(i)m=3‘%;:_—6;33_1 (1).
Xét ham s f(z) = ﬁ, z>0.

3zt —122% + 1222 — 3
(322 — 6z + 1)2

Ta c6 f'(z) =

Xét phuong trinh
fl(z) =0« 3z* — 120+ 122> -3=0

s (@x-1)>%2*-22-1)=0

rz=1
=
r=1+2.
Béang bién thién
z 0 3 —3\/6 3 +3\/6 14 \/5 +00
f'(z) - 0 +
0 +o0 +00 +o00
NN N
—00 —00

V6if(1+\/§>:1+§.

2
Tu BBT ta c6 phuong trinh (1) c6 3 nghiém phan biét duong khi va chi khi m > 1+ % Ma
m € [—2022;2022], m nguyén thi m ldy tit 2 — 2022 nén c6 2021 gi4 tri.
d) Xét ham sb f(z) = 2® — 32> — 9z +m, z € [-2;3].
=1
flz) =302 —62-9=0s |
Tz =3.
F(=2)=m—2, f(=1) =5+m, f(3) =m— 27.

EQagc]f(x) =m+ 5, min f(z) =m —2T7.

THI: m+54+m—-27>0&m > 11 thi{n§§|f(x)|:m+5<50®m<45 nén m =11 — 44.
TH2: m+5+m—-27T<0& m <11 thi[rn2a.,§|f(a:)| =27-m <50 & m > —23 nénm = —22 — 10.
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%’gduqomz —22 — 44. Téng céc gid triclam1d —22—-21 —20— ...+ 0+ 1+...+44 =
?[2-(—22)—!-66-1] = T37.

Cau 20. Chon dép 4n: @ (b ® @

a) Ta c6 bang bién thién sau

+00 +00

Dua vao bdng bién thién, ta c6 ham s6 y = f(z) c6 mot diém cyc tri.

b)
y = f'(x)
O L

1z

Tacé g'(z) = fl(z) —z+1 >0 f(z) >z -1 z € (=3;—-1) U (1;+00). Do d6 ham sb
1 R <

9(z) = f(z) — §$2 + z + 2024 dong bién trén khodng (—g; —%)

¢) Vi ham s6 y = f'(x) 13 ham s6 béc ba va c6 d6 thi nhu hinh v& nén f'(z) = a(x + 2)*(z — 1).

Tacé f'(0)=—-4s —4=a(0+2)>0-1)& —-4=—-dasa=1.

Suy ra f'(z) = (z +2)*(z — 1).

Do d6 f'(2) = 4 = 16.

d) Dya vao bang bién thién, ta c6 ham sb y = f(x) nghich bién trén khodng (—oo; —2).

Cau 21. Dap an: 3.
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Goi I 13 trung diém ctia BC = ST 1 (ABCD).

I;A=IB=IC=ID#SAzSBzSCzSDzZa.
M € (ABCD)n (a)

AC | (a) = (ABCD) N (a) = Mz || AC.
| AC c (ABCD)

Q € (SCD)N ()

SD | (a) = (SCD)N (a) =Qy || SD.
| SD C (SCD)

Goi R 1a giao diém ctia Qy véi SC.

(P € (SAD) N ()

SD || («) = (SAD)N (o) = Pz || SD.
| SD C (SAD)

Goi K 1a giao diém ctia Pz véi SA.

(M € (SBD)N ()

SD || («) = (SBD)N (a) = Mt || SD.
| SD C (SBD)

Goi H 13 giao diém ctia Mt v6i SB.

Goi P, @ lan lugt 13 giao diém ctia Mz v6i AD va CD.

Thiét dién ciia mit phing (o) véi hinh chép S.ABCD la ngii gidc PQRHK.

Sporuk = Sporik + SHKER-

Ta c6 ABCD la nita luc gidc déu tam I c¢6 canh bang a.

BD = AC = V/4a2 — a2 = aV/3.

SuyraOAzODza—\g/g.
DM  PQ av3- -z
3
KP AP OM
KPISD= o5 =235~ 0D
av/3
— =z | -2a
S KP ] 2(a — zv/3)
uy ra = = — .
’ av3

3
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Dé thiy dugc PQRK 1a hinh chit nhét, ta c6 Sporx = PQ - PK = 6z(a — £v/3).

MH || SD = MH BM o MH = (a\/g—a:)-Za:Z(a\/g—x).
'SD ~ BD /3 V3
#HE:HM_EMIM_M_M@):‘E_
1 1 4 \/g \/§
b 2L o902

SPQRHK = SPQRK + SHKR = 6axr — 6.’132\/5 + 2x2\/§ = 2.’13(3& — 2.’13\/5) g 3a2\/§.

3
Sax = 3a°V3 & 22V3 =30 —22V3 & = %.
Vay m = 3.

Cau 22. Dap an: 8.

Tap xac dinh 2 = R.
Ta c6 f'(z) = 2° — 3ma® + 3(m* — 1)z + 1 — m?

—m—1
Xét phuang trinh f”(z) = 3z% — 6mx + 3(m? — 1); f’(z) =0 & rEm
r=m+ 1.
Bang xét ddu f”(x).
T —00 0 m—1 m+1 400
' (z) + 0 - 0 +
m2—m?—3m+3 +00
7@ e
\ y=0
_00/11(0)21_7”2 m® —m?—3m—1

Ham s6 y = f(|z|) c6 s6 diém cyc tri 16n hon 5 khi v& chi khi phuong trinh f'(z) = 0 c6 3 nghiém
duong phan biét
m—1>0
&{1-m?<0 SV3<m<1+V2
(m*—m?—-3m+3)(m*—m?>-3m—-1) <0
Suy ra 3 < m? < 3+ 2v2.
Dong nhéit két qui, ta dudca =3,b=3,c=2=>T=a+b+c=38.

Cau 23. DPap an: 10.

S6 tién anh Binh thu dugc ca gbc va l4i sau mét ki han giti 14 A = 200 (1 + 0,0065) "

S6 tién ca gbe va l4i anh Binh phai tra khi thé chip sd tiét kiém 13 B = 200 (1 + 0,007)".
Ta c6 A— B =200 (1 +0,0065)" — (1+0,007)*| ~ 10 triéu déng.

Cau 24. DPap an: 51.
Diéu kién 3 — 2 > 0 & z > log, 2.
3% —y < 2log,(3° —2) &y > f(z) = 3% — 2log,(3” — 2) trén (logz 2; +00).

2:3°In3
Ta cb =3%1 - =37] (1—— )
acod f'(r) =3"In3 B3 —2)In2 3°In3 3 —2)In2
2 2
=03 -2=— =1 <— 2)
fllz)=0& mg S e=logs {5+

Ta c6 bang bién thién.
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T logg 2 1 a 2 3 4 400
(@) : £(3) Y
3\f( )/

T d6 ta cb

3) < 97 — 2log, 25 <
f8) <y { B2 SY 771 <y < 683,

fl4)>y 81 —2log, 79 >y
Do d6 y € {18;19;20;...;68} nén c6 68 — 18 + 1 = 51 gi4 tri.

Cau 25. Déap an: 80.

Goi z 13 chidu cao ciia tam gidc can bi cat bd (0 < z < 10).

Khi dé canh tam gidc can 1a /102 4+ 22 = v/100 + 2 va day 13 dd dai canh bén ciia hinh chép.
Ta c¢6 d6 dai dudng chéo ciia hinh vuéng ABCD la AC = 20 — 2x.

DPudng cao hinh chép S.ABCD la SO = v/ SA? — AO? = \/ 100 4 22 — (10 — )2 = v/20z.

1 1 20 —27)% 1
Ta c6 VSQABCD = gSO . SABCD = g 20z - % = 6\/ 201’(20 — 21,')2.
1 10 1 z = 2 (théa méan)
Kh'd’V’z—-(—) 20 — 2z)% + =v/20z - 2(20 — 2z) - (-2) =0 =
i 6 \v20z ( z)+ 6v " ( z)-(=2) z = 10 (loai).
Ta c6 bang bién thién.
z 0 2 10
v + 0 —~
256/10
Y / 3 \
0 0
. s 2 1
The tich 16n nhat bang 56v/10 khi z = 2.

Z Z 1
Dién tich tam bat bi cat 1a 4 - 3 2-20 = 80 m?.

Cau 26. Dap an: 9,5.

Gid stt can gidm gid ban mbi cai tivi 13 x triéu dong, 0 < = < 14.

Do gidm gid ban mdi c4i 500 ngan dong thi sb lugng tivi ban ra s& tdng thém 10 c4i mdi thing
2 x

nén so lugng tivi ban ra tang lén bay gic la 05 = 20z.

Khi d6, doanh thu mét théng ctia cita hang 13 (100 + 20z)(14 — z) = —20x> + 180z + 1 400.
Xét ham sb f(z) = —20z* + 180z + 1400 (0 < = < 14).

Ta c6 f'(z) = —40z + 180; f'(z) = 0 < = = 4,5.

Béng bién thién.
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x 0 45 14
f'(z) + 0 -
1805
f(z) //////////' \\\\\\\\\\\*
1400 0

T bang bién thién, ta thiy dé doanh thu ctta hang dat cao nhit thi gid ban mdi cai tivi 13
14 — 4,5 = 9,5 triéu dong.

Cau 27. Dép an: 1,4.

Gia st gia dinh d6 mua «x kilégam thit bo va y kilégam thit lgn.

S6 lugng thit bo va thit lon phai 14 mot sb khong 4&m nén ta cé z > 0, y > 0.

Mot gia dinh can it nhat 900 don vi protein trong thitc &n mdi ngdy nén ta c6 800z + 600y >

900 & 8z + 6y > 9.

Mot gia dinh can it nhat 400 don vi lipit trong thitc #n mdi ngdy nén ta c6 200z + 400y > 400 <

x4+ 2y > 2.

Vi gia dinh nay chi mua nhiéu nhit 14 1,6 kg thit bo va 1,1 kg thit Ign nén ta cé z < 1,6 va

y < 1,1

Vay ta c6 hé
8r + 6y > 9
T+2y=>2
0<z<16
0<y<11.

Goi dudng thing d: 8z + 6y =9 va d': z+ 2y = 2.

()

Y

o \\\\ z
Mién nghiém ctia hé bat phuong trinh () 1a mién tit gidc ABCD (ké ci bién) véi

A(1,6;1,1) (giao cia dudng thing z = 1,6 va dudng thang y = 1,1);

B(1,6;0,2) (giao ciia dudng thing d’' vi dudng thing z = 1,6);

C(0,6;0,7) (giao cta d va d');

D(0,3;1,1) (giao clia d va duong thang y = 1,1).

Sb tién gia dinh phai trad khi mua z kg thit bo va y kg thit lon 13

F(z;y) = 160z + 110y (nghin dong).

Ta can tim gi4 tri nhé nhat cia F(z;y) khi (z;y) thda man hé bat phuong trinh (*).

Vay dé chi phi it nhét thi can mua 0,3 kg thit bo va 1,1 kg thit lon = z +y =0,3+ 1,1 = 1,4.
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Cau 28. Déap an: 1.

Ta ¢ cost—sinx+g—1 =0®1—23in2x—2sinx+g—1 =0(1)

& 2sin’z + 2sin T — g =0.

Dit t = sinz (—1 <t < 1), ta c6 phuong trinh 2¢* + 2t — % =0 (%).

. )

bé phuong trinh (1) ¢6 5 nghiém x € (—%; 771') thi phuong trinh (%) ¢c6 mét nghiém théa man
1 1

-1<t< —3 va mét nghiém thda man —3 <t<l.

Ta c¢6 phuong trinh 2t* + 2t — % =022 4+2t = %

Dit f(t) = 2t> + 2t, ta c6 bang bién thién.

t | -1 -3 1
I -0+
0 4
70 \ | /
3

Y N 1 m 3
bé thoa man yéu cau bai toan, ta ¢ —3 < 3 <0& ) <m<0.
Vay cé 1 gia tri nguyén clia tham s6 m thoéa méan yéu cau bai toan.

Cau 29. DPap an: 270.

pit FA— P\, BB = P, B = P, BB = 7

Goi O la tdm cta hinh chit nhdt ABCD. Ta suy ra EO L (ABCD).

Do d6 géc giita dudng thing EA v mit phang (ABCD) bing gbc ER), suy ra EAO = 60°.
Ta o6 |Fi| = [Fa| = [Fs| = |Fa| =5000v3 N nén BA = EB = EC = ED = 5000V3 N.

Tam gidc EOA vudng tai O nén EO = EA - sin EAO = 5000/3 - sin 60° = 7 500.

%1??2+?3+?4=ﬁ+ﬁ+ﬁ+ﬁ
:41T(>)+(@)1+07)+((73)+O_[3)
— 4EO.
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Vi chiéc khung sit chita xe 6 t6 & vi tri cAn bang nén ?1 + ?2 + ?3 + ?4 = ?, vai 73) la trong
luc tac dung lén khung s&t chita xe 6 t0.

Suy ra trong lugng ctia khung sit chita chiéc xe 6 t6 1a ‘?‘ =4 ’ﬁ( =4-7500 = 30000 N.

Vi trong luong clia khung sit 1a 3000 N nén trong lugng clia chiéc xe 6 t6 13 30000 — 3000 =
27000 N = 100 - 270. Suy ra x = 270.

Cau 30. Pap an: 13.
Ta c6 A(0;0;0), B(5;0;—5) , D(0;12; —8).

. 5 13
Goi I 1a trung diéem BD. Suy ra toa do [ (5; 6; —;).

Do ABCD 13 hinh chit nhat nén I 13 trung diém AC.
To =227 —24=D5

Vay ta c6  yo = 2yr —ya = 12
zC = 22‘] — ZA = —13.

Khi 36 toa d6 C (5;12; —13).

Suy ra vi tri C thap hon vi trf A 13 13 cm.
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THPT Nam Dan Nghé An

Cau 1. Chon dép 4n @)
Kich thu6c cia mdun =5+ 10+ 15+ 12+ 5+ 3 = 50.
Gia tri dai dién 1an lugt 13 152; 156; 160; 164; 168; 172.
5.152 + 10.156 4 15.160 + 12.164 + 5.168 + 3.172

Suy ra s6 trung binh 13 7 = =0 = 160, 88.

Cau 2. Chon dép 4n ()
Ap dung cong thitc C = A(1 +7)" v6i A=32, r =0,7% = 0,007 va C = 4.

Ta cb
3,2(1+40,007)" > 4

4

1 N> —

< (1+0,007) 39
4

< n > log; o7 39 ~ 31,99.
Vay phai mét 32 nam va nim d6 1a 2024 + 32 = 2056.

Cau 3. Chon dép 4n (@

r+1 rz+1
Cé ¢'(z =< — ) "(Va2 + 2z +3 — V22 + 22+ 2).
9 () V2 +2x+3 V24 2x+2 f( )
r+1 _ r+1

» Var+2z+3  Va?+2z+2
Vag(z)=0% V2 +22+3—vVa2+22+2=1 (2)

V2 +22+3— Va2 +22+2=2. (3)
Xét ham sb h(z) = Va2 + 2z + 3 — Va2 + 2z + 2.

Cé tap xac dinh 2 =R va K (z) = (z + 1) (

1

\/a:2+2x+3_ Va2 + 2z + 2
lim h(z)= li%loo (\/$2—|—2m+3—\/932+29:—|—2) =0.

T—Foo

Suy ra bang bién thién:

)=0<i)x=—1.

T |—00 -1 +00
h(z) + 0 -
\/é _

T d6 chitng t6 (2), (3) v nghiém.
Vayg(z)—O@m——l
C6 bang xét dau clia ¢'(x)

(do ¢/(0) = (\f \2) 7 (V3-v2) <0).
T —00 -1 0 +o00
g (z) + 0 -

Vay ham sb g (z) nghich bién trén (—1;+o00) .
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Cau 4. Chon dap an e
Ap dung cong thitc C = A(1+r)" véi A =3,2; r =0,7% = 0,007 va C = 4.
Ta c¢b
3,2(14+0,007)" > 4
3,2
& n 2 log g7 39 ~ 31,99.
Vay phai mét 32 nim va nim d6 13 2024 + 32 = 2056.

& (140,007)" > —
4

Cau 5. Chon dép 4n @)

F
[}
]
E \
! H
I
T
// [}
P :
]
[}
Bl Ne_.
A

Ta c6 DI = CK = 45 , theo dinh li Ta 1ét ta cé
DI  BJ 45 BJ 225 125

DH_BF:>70_ 50 = BJ = 7 = JF =BF —BJ = 7 ~ 17,9cm
Cau 6. Chon dép 4n (@)
S6 tién tiét kieém dugc mbi thang khi anh sinh vién bit dau di lam 13 0,4a.
Sau 2 nim dau tién, téng s tién cla anh dy tiét kiém duoc 14 24 - 0,4a = 9,6a.
(1+10%)°—1
(1+10%) — 1"
Gi4 nha sau 12 nim s& tdng 1én 13 1- (14 5%)° (ty dong).
bé mu(a dugce (yn)hﬁé sau 12 nam thi

1+10%)° —1 6 9
960 T qomy g = L (1+5%)° 10
= a = 18092321,4 ~ 18092000.

Sau 12 nim téng sb tién anh Ay tiét kiém dugc 14 9,6a -

Cau 7. Chon dap 4n (®)
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B C

AI DI

Dé thiy (ABA') L (BCD'A") va (ABA") N (BCD'A") = A'B.
Goi H 13 hinh chiéu vudng géc ciia A 1én A'B.

Khi d6 AH L (BCD'A') hay d(A, (BCD'A')) = AH = a.
Xét tam gidc vu6n1g AABA', ta cb

1 1
AR~ AR T AAn
L1 1.
a2  3a2  AA”?
6
AA =22
< 2

Thé tich ctia khéi hop chit nhat ABCD.A'B'C'D’ bing V = AB - AD - AA' = 3a*V/2.

Cau 8. Chon dép 4n ()

Goi I = ACN BD , thi I 1a trung diém ctia doan AC .
d(C,(SBD)) CI

_ 6a
e

Cau 9. Chon dép 4n @)

Goi z 14 s6 1an ting gid mdi cin ho.

Khi dé, gi4 cho thué méi cin ho 1& 2000000 + 100 000z (ddng/thing).

S6 cin hd bi bd trdng 13 2z nén sb cidn hod cho thué 14 50 — 2z véi 0 < = < 25.
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S6 tién thu dudc mdi thang khi cho thué ciia cong ty 13
T = (2000000 + 100 000z) (50 — 2z)
& T = 200000(500 + 5z — 2?).
Xét ham s6 f(x) = 500 + 5z — 2° v6i 0 < z < 25.
Dé tim dugc I[Blgg]cf(x) = 506,25 khi z = 2,5.

Vay dé doanh thu 16n nhat thi gi4 thué mdi cin ho sé 13
2000 000 + 100 000 - 2,5 = 2250 000 (dong/thang).

Cau 10. Chon dap 4n @)

Goi d 14 khodng cach tit O dén chét diém, ta c6
d=lz) = |3 (2t+7r) 3 (2t+7r>
x cos | 5+ cos { 5+ 3|
Véi t € [0; 5], ta cb
T 2t m 10

— < =
3\3+3\3+3

3
hay
—1<cos<%-|-z)<1
A 3 3/ 2
2t 0w 3
-3<zx=3 <— —)g—.
= x Ccos 3+3 5
2t 7
=>d=|z|=3 (— —) <3
|z| cos 3+3
2t
= maxd=3& cos<——|—z> =1
[05] 3 3
=>cos<%+z)——1
3 3/
A,
3 T3~ "
St=m

Cau 11. Chon dap 4n @9

Xét phép thir: "Dit ngau nhién hét cac s6 1,2,3,4,5,6,7,8,9 vao 9 6 vudng clia ludi sao cho mdi
6 vudng chi dude dit ding mot s6."

MB3i céch xép 9 chit s6 trong céc s6 1,2,3,4,5,6,7,8,9 vao 9 6 vudng 13 mot hodn vi ciia 9 phan
.

Do d6 n(2) =9!.

Goi bién c6 A: Téng céc sb trén mdi hang 1a s 1& va tong céc sb trén mbi cot cling 13 sb 18.

Ta c¢é cac truong hgp sau:

Truong hgp 1:

L L L L C C L C C
L C C L L L L C C
L C C L C C L L L

Trudng hop 2:
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L | L | L cC | C | L C | C | L
L L L
L Cc|C | L L | L | L
Truong hgp 3:
L|L | L C|L|C C|L|C
C|L|C L|L | L C|L|C
C|L|C C|L|C L|L | L

Nhu viy n (A) = C3.C3.5!.4!

Vay P (A) = ZE’S% - i

Cau 12. Chon dap 4n @)

Ta cb
CiCZ‘3 + 40;9’1(3'2_2 + 4CiCZ‘2 = 12544

& (C3)* +4C3C2 +4(C2)% = 12544
& (C3 4+202)% = 12544
& C+C2+C2=112
&C L +C2=112
n+1)nn—1 n(n —
ﬁ( )6( )Jr (2
Snd+3n?—4n—-672=0
& (n—8)(n®+11n+84)=0
& n=_8.

A2 . C!
Vay P = —t—== n=l = 245.

1
)=112

Caul3. Chondipén: @ @ O @

a) Binh chéc chén ding 10 cdu, m&i cau 0,5 diém nén chic chin duge 10-0,5 = 5 diém.

b) Mbi cau c6 4 phuong 4n tra 1i ma chi c6 mot dép 4n diing. X4c suit Binh tra 10i sai & mot

cau la R

¢) Do Binh dugc chic chin 5 diém nén dé dat dugc 86diém, tiong 10 cAu con lai Binh can trd 16i

dting 6 cAu va trd 13i sai 4 cAu. X4c sudt 1a CS; - <z_i) : (2) :
1

6 4
d) Dé dat dugc 9 diém tré 1én Binh cin 1am ding it nhét 8 ciu con lai, x4c suét 13 CS,- (Z) . <4_1)

Cau 14. Chon dép én: @ (D) (&) (d )
a) log Ly = log 1y =2log,y.
b) Ta c6 z, y, z theo thit ti 1ap thanh cip s6 nhan nén > = z - 2.
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T2 + 22
2
z? + 22
2
& 22 <2+ 2P
< logs 2y > logs (z* + 2°)
hay log% (m2 + 22) < log% 2y°.

-z <

@y2<

c) log, z, log /3y, log 35 z theo thit ti 1ap thanh cip s6 cong nén ta c6

2log py = log, x + log s, 2

& 4log,y = log, x + 3log, 2

syt=1-22 (1)

Theo gia thiét & trén ta c6 y* = z - 2, thay vao (1)

=z

ST=2z=y.

log, z +log ;y +log gz 2z =log,y + 2log,y + 3log,y = 6log, y = 3log, y>.

5023c 2024y 60z 2023y 2024y 60
) ==+ =T = yy+ yy+ Y — 2023 + 2024 + 60 = 4107.

Cau 15. Chon dép 4n: @ (b ® @

a) Xét ham s6 h (z) = |f (z)| trén doan [0;2] . D5 thi ctia ham s6 h (z) = |f (z)| nhu sau:

/

(0] T

Vay minh (z) =0, maxh (z) = 3 , hay téng bang 3.

b) Ding

c¢) Thyc hién lién tiép cdc budc bién d6i d6 thi sau dé duge d thi ham sb y = g (|z|) .

- Budc 1: Tinh tién do thi ham s6 f (z) sang trai —1 don vi.

- Buéce 2: Tinh tién do thi 8 Bude 1 xubng dusi 2 don vi

- Buéc 3: Bé phan dd thi bén phai truc Oy va lay dbi xtng phan d6 thi bén phai truc Oy qua
truc Oy clia do thi c6 duge & Budc 2 ta duge dd thi ham s6 y = g (|z]) .
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Ta ¢ dd thi hAm s6 nhu hinh v& trén.

Tt d6 suy ra ham sb c6 3 diém cuc tri

. P ., , z+1=0 z=-1
d) Xéthamso g(z) = f(z+1)—-2cb g’ (z)=f'(z+1) =0« & .
r+1=2 =1

Vi ham sb f (z) nghich bién trén tap chita = 1 nén ¢’ (0) = f' (1) < 0 hay ham sb ¢’ (x) nghich
bién trén khodng (—1;1) .

Caul6. Chondipén: @ @ © O

a) Vi SA L (ABCD) nén AC 13 hinh chiéu vudng géc ctia SC lén (ABCD).
b) Goi H 1a trung diém AB suy ra tit gidc ADCH 1a hinh vudng véi canh bang 1.
= AC = V2.
Ta ¢c6 M H la dudng trung binh cla tam gidc SAB nén M H || SA.
Suy ra MH L (ABCD).

1 1 1
Ta ¢ Sgcp = Sapcp — Sapp = Q(AB—FCD) -AD — EAD -AB = g —1= 5
Mat khéc SCA = 60° nén SA = AC - tan 60° = V6 suy ra MH =

S
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" 1 1 \/6 1 \/6
Va‘y VM.BCD = g . MH SBCD —_ .- . — —

3 2 2 12°

¢) Chiéu cao cia khéi chép S.ABCD la SA = V6.
1 1 3 V6
d) Vsapop = 3 SA- Sapop = 3 - V6 - c=X

Cau 17. Dép an: 513.

Goi M 13 trung diém ctia BD' = M (5;4;5).
o)
2 ) ) *

M ciing 13 trung diém ctia IT' = I’ ( 5

Vay T =z -y -2z =513.

Cau 18. DPap an: 60.
5400 3

C'(v) = — 7 +§=0<:)v=60 (0 < v < 120).
C(60) = 180.
C(120) = 225.
£ £ 4
Lap bang biéen thién ham s6 C(v) = SQ)E + ;U (0 < v < 120) suy ra (61_11i2r(1)] C(v) = C(60) = 180
dong. ’

Tai xé xe tai l4i xe v6i toc @6 trung binh 13 60 km/h d@ tiét kiém tién xsing nhAt.
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THPT Nguyén Binh

Cau 1. Chon dép 4n ()

Goi H 14 trung diém ctia AB = SH | AB = SH 1 (ABCD).
Vi AB || CD = AB || (SCD) = d(AB, SC) = d(AB, (SCD)) = d(H, (SCD)).
Goi M 1a trung diém ctia CD, k¢ HK 1 SM (K € SM) = HK 1 (SCD).

1
Tam gidac SAB vudng can tai S = SH = §AB =a.

Tam giac SHM vudng tai H, ta co:
1 1 1 1 1 5 2a+/5
— = — _— = — .HK == .

AR SIE T HM? @ "1 1 5

Vay d(AB, SC) = 2“5*/5 .

Cau 2. Chon dap 4n (®)

Ta c6 (SBC) N (SCD) = SC; k8 BH L SC. (1)

Lai ¢4 BDJ_SA:BDJ_(SAC):BDJ_SC’ 2)
W N\BD 1 AC '

Tit (1), (2) = SC L (BHD) = ((SBC),(SCD)) = (BH, HD)
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. OH OC _a
Ma ACHO «~ ACAS = A= S0 :>OH5}%
Tam giac ODH vudng tai O ¢6 tan ODH = oD — 1= OHD = 45°.
Vay ((SBC), (SCD)) = 90°.
Cau 3. Chon dap 4n (®)
. JfQ)=a
bat
* {f’(l) =b.
Thay z = 0 vao gid thiét f2(1+22) + f3(1 —z) = z, ta duge: f2 (1) + (1) =0=a*+a* =0«

a=0
a=-1

Dao ham 2 vé clia f2(1+ 27) + f3(1 — z) = z, ta cé:

fAA+22)=z— A —z) e 4f/(1+22)f(1+27) =1+ 3f' (1 —2)f*(1 —2) (1).
Thay = = 0 vao (1), ta duge: 4f'(1) (1) = 1+ 3f'(1) f2(1) = 4ab =1 + 3a?b (2).
TH1: Véi a = 0, thay vao (2), ta duge 0 = 1.

1 1
TH2: V6i a = —1, thay vao (2), ta dugc —4b=1+3b< b= = ()= —=
2 . a 1
Vay phuong trinh tiép tuyén can tim lay — f(1) = f/(1)(z — 1) &y = —5T = g

Cau 4. Chon dap an @

Ta c6 s6 phan tit clia tap S 1a n(S) =9 - 10°.

Goi A 13 bién cb sb chon dudgc tit S cé cic chit s ddi mot khac nhau va phai cé mit chit s6 0 va 1.
S6 cach chon 4 trong 8 chit sb khac chit s6 0 va 1 1 Cj.

Xép 6 chit s6 0, 1 va 4 chit sb vita chon & trén dé tao thanh mo6t két qua thuén loi cho bién ¢6 A
c6 6! — 5! cach.

Suy ra n(A) = (6! — 5!)Cs.

n(A) _(6!-5NCg 7

n(S)  9-105 150

Vay x4c suit can tim 13 P(A) =

Cau 5. Chon dép 4n (@

—4 —4
Ta c6 lim =—1va lim 2 = —1.
z—+00 Q — z——00 92 — 1
Suy ta tiém cén ngang ctia do thi hAm s6 1a y = —1.

Cau 6. Chon dép 4n @)
Ta c6 tap xéc dinh ham s6 2 = R.

T
Y =42 - 120 =y =042 - 122 =0 &

Béang xét dau

Vay ham s6 dong bién trén (3;+00).

Cau 7. Chon dap 4n (®)
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D3t AB = 2z v6i ¢ > 0. Goi M 13 trung diém cta A’'B’ suy ra C'M = z+/3.

Chon hé truc toa d6 Ozyz sao cho M trung gbc toa d6, B’ thudc chiéu duong cia truc Oz, C’
thudc chiéu duong ciia truc Oy.

Suy ra ta c6 toa do cac diém M (0;0;0), B'(z;0;0), A'(—z;0;0), A(—=;0;v3), B(z;0;v3), C'(0; zv/3;0).
— —

AB' = (2z;0; —V/3), BC" = (—z;2v/3; —V/3).

—_ T
Ta c6 AB’ vudng géc BC' suy ra AB'-BC' =0 —22°+3=0< 2

Vim>OSuyraz=?=>AB=a\/6.

2
Dién tich tam gidc ABC bang: 3a 2\/5.

2 3
V3 3=

Vay thé tich ciia khéi ling tru ABC.A'B'C’ bang 5 5

Cau 8. Chon dép an @)

2 . 2 R
Tacé lim y= 3 EIEI Yy = 3 Suy ra duong thang y = 3 la dudng tiém cén ngang ctia do thi

T—+00

ham so.

Lai c6 lim y va lim y khong ton tai.
z—0t z—0~

1i1§1+ Yy = 400, lirgl y = —o0. Suy ra dudng thing z = 3 13 dudng tiém can dimg clia dd thi ham
r—r T—ro~

SO.

Cau 9. Chon dép 4n @)
Vi truc hoanh, truc tung lan lugt 13 tiém cén ngang, tiém cin ditng clia d6 thi nén ta cé hé phuong
trinh

m—2=0 m=2
n+2=0©{n:—2.
Vay m +n = 0.
Cau 10. Chon dap 4n @9
z=0
flr)=023(z2-1)>%*(z+2)=0& |z=-2
x=1.

DAu ctia f'(z).
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f'(z) + 0 - 0 + 0 +

Khoang nghich bién ctia ham s6 13 (—2;0).

Cau 11. Chon dap an@
Glatr%tamtam@c BDC nen@—i—@_—l—@— 0.
Suy ra GA+@+GA+E§+GA+@ 0.

Vay AC = 7+b+7)

Cau 12. Chon dap 4n @)
I1a tam cua hinh binh himh_A)B C’ir)lén
Of = (ﬁ% +0D) = ~S(BD + DB’)

o_}:— E’Hcﬁ):—— AC' + CA).
Dodo25_[) 7+7+?+7

Cau 13. Chon dap 4n (@

Ta c6 y = —322 — 2ma + 4m — 9.

Ham sb nghich bién trén khodng (—oo; +00) khi va chi khi

Y <0,V € (—00;4+00) & —3x% — 2mz +4m — 9 < 0, Vz € (—00; +00)
& (—m)? — (=3)(4m —9) <0
em?+12m—27<0

& -9<m<< -3
Vay c¢6 7 gia tri nguyén cia m.

Cau 14. Chon dap 4n @9
Ta c6 P 13 trung diém ciia CD nén ta c6

Aﬁ:l(WH\TD))

— 1 (¢ - A + 4D - AM)
(@hﬁ 2AM)
(@mﬁ A_B))
(7+7—b)

l\DII—\l\DII—‘l\DID—‘N)I

Cau 15. Chon dap 4n @)
Taco g'(z) =[fRz+T7)] =2f (22 + 7).
2w4+7=-1 [*="4

Jr)=0e f(2z+7)=0s |20+7=0 & x:_;
2x+7=1 r = -3.

Béng bién thién
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T —00 —4 7 -3 400

NN

—00

Tt bang bién thién ta suy ra ham sb g(x) nghich bién trén khoéng (—3;0).

Cau 16. Chon dap 4n @)
Tacdy = =3
Y +1)*

Cau 17. Chon dép 4n @)
, =
Ta c6 M = [O?,F} = (yc — bz;az — cx;br — ay) .
— —
OP = 20P = OP = (2z; 2y; 22).
— =
Khi d6 M’ = [OP', ?] — (2yc — 2bz; 2az — 2cz; 2bx — 2ay).

< 0,Vz € R\ {—1} nén ham sb khong cé cyc tri.

— —
Suy ra M' =2 (cy — bz;az — cx;bx — ay) = 2M.
Vay k=2.

Cau 18. Chon dap 4n @)

Goi M, N, P 1an lugt 14 trung diém ciia céc canh SC, BC, AB. Khidé (5B, AC) = (MN,PN) =
Tacé ASBC ¢6 SB = SC = a, BC = av/2 = ASBC vuéng tai S. Khi 6 BM = V/SM2 + SB? =
a5

2
ASAC ¢6 SA=SC = AC = a = ASAC déu nén AM = @.
a2+3a2 5a2 /3
i i AB? + AM? — BM? 4 4 3
Xét AAMB cb cos A = 5 AB . AM = ) 7 =%
g
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Xét AMAP c6 AM = # AP = g cos A = ? nén
PM = \/AM2+AP2 2-AM - AP -cos A
a? aVv3 a \/_ a\/§
PM =/ 2= ——2-—.—- .
+ 2 26 2

Xét AMPN ¢c6 NM = NP = —, PM = ——. Khi d6
2

a
27

cos N =

a
MN?>+NP?2—PM? 4 T
2-MN-NP 5.

Cau 19. Chon dap an

Tacé v (t) = ' (t) = 6t — 3t>.
Khid6v' () =6—-6t=0<t=1.
Bang bién thién

, _m/?’\_

Vay van tdc clia chuyén doéng dat gia tri 16n nhat tai thoi diém ¢ = 1.

Cau 20. Chon dap 4n (@
Xét phuong trinh hoanh d6 giao diém ctia (P,) va d

2 6o’ mboae | VOO
—z =a&ozr =6—a
T =—v6—a.
V6—a
Khi d6 S, = 2 / (—w2+6—a)dw=4(6_a; 6-a

0
Cé A, B 1a céc giao diém cta (P,) va truc Oz = A(—6;0), B(V/6;0).
Ta c6 (P,) c6 toa d dinh (0;a) va di qua 2 diém A, B nén (P;): y = 2 ta

6
4a\/6
3

V6 a
i 4 = ——2 =
KhldoSz—20/( 6x +a>dx

46 —a)v6—a _ 4av6
3 3
Cau 21. Chon dap an: e @ O @

Ta cb
1 1

f@ "2+
= 2f/(z) +1+ f(2) = f(@)2f (=) + 1)
= 2f/(z) + 1+ f(2) = 2f (@) () + f(x)
= 2f/(z) +1=2f(2)f (=)
= 2f(z) +z = f*(z) + C.

Tacd S =5 & & (6 —a)® = 6a® & a® — 12a* + 108a = 216.

=1

1

=2
(
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Vi f(0) =1nén C =1. Do dé f(z) = vz +1vi f(z) > 0, Vz € [0; +00).
a) Taco f(4) =vV4+1=3.

b) Ta c6 f(z) = v + 1.

c) Tacé/f(m)dz=/(\/5+l)dx=

d) Tacé/lf(x)dxz/l(\/:;-l-l)dx: (2m;/5+w>: 3

+x+C.

2z+/x
3

Cau22. Chondipén: @ @ ©@ O

c

A

a) Diém G 1 trong tam ciia tam gidc ABC nén ta cb 0_1)4 + O? + 07 = 30?.
) Ta c6

ﬂ%o@ (O_B> OA) (OT>4+O_B)+07)
:%(OA-@+@-cﬁ+cﬁ~@-ﬁ-@i—ﬁ-@—cﬁ.@)
~1(o8.08-0k o) - |

c) Ta ¢
0G? = 0G - OC

(OA+O_B> ) 1(@1+(7§+07)
(OA OA+OB-0B+00C-0C +20B-0C + 204 - 0C + 204 - O_B>)
_ L (64.54 +8.0% + 52 3¢)

1 14

= (1'"+22+3%) = —.

o (12 +3) =5
V14
SuyraOGzT.

d) Ta c6 G la trong tAm cia tam gidc ABC nén ta cb Cﬂ) + Cﬁ + C@ - .
Khi d6

= (m+cﬁ1)2+(W+G_19))2+(m+@)2+3M02
=3M 2+2J\TC§-(@>1+@+C@)+3M02

=3MG?*+3MO?*>3-2- MG - MO.
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DAu bang xay ra khi va chi khi MG = MO, diéu nay x4y ra khi M thudc trung truc ca doan
OG.

Cau 23. Chon dap an: e @ e @
9 81

1
I 2 Y O
Y= "m0000" T 160" "4
0w 24 9 . 81 o z = 450
y= 440000° T 17600 44 z = 1800.
Bang bién thién
T 0 450 1800 2000
Y — 0 + 0 —
840 15315
11
Yy
7365 43720
16 33
\ 2 < X oA A FS S N 7365
a) Dua vao bang bién thién do cao thap nhat 1a h = 6 ~ 460 m.
15315

b) Dya vao bang bién thién d6 cao nhat 1a h = TR 1392 m.

c) Do cao ciia ddy nii ting dan trén khodng (450;1800) = a = 450, b = 1 800.

Vay ba — b = 450.

d) Trong khodng (0;450) (c 16n nhét) dd cao ciia ddy nii gidm dan, khi d6 dién tich toan phan
ctia khéi 14p phuong canh c 1& S = 12150 000.

Cau24. Chondipén: @ @ O O

a) Xét phuong trinh

z=-3
flix)=(z+3)?%*2*—2)=0& |2=0
z =1
Nhung do z = —3 la nghiém bdi chn nén ham sb y = f(z) c6 2 diém cuc tri.

b) Do ham sé y = f(x) c6 2 diém cyc tri nén trong 2 cuc tri phai c6 1 cyc dai va 1 cyc tiéu.
c) Ta ¢

y = f(z? — 6z +10) & 3/ = (2 — 6) f'(z® — 6z + 10).

Cho
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[z =3
r? — 6z +10 = -3
2> —6x+10=0
22 —6r+10=1
[z =3

2 —6x+13=0
2> —6x+10=0
22 —624+9=0
(=3
(x—3)2=0

Y =02z—-6)f(2°—6x+10) =0 &

&S =3.

Khi d6 ham s6 y = f(z® — 6z + 10) ¢ 1 cuc tri.
d) Ta c6

y=f(z* —6x+m) &y = (2x—6)f' (x> — 6z +m).

Xét phuong trinh

[z =3
2’ — 6z +m= -3
22 —6x+m=0

22 —6z+m=1

Y =2z —6)f (2> —6zx+m)=0<

[z =3

2’ —6x+m+3=0 (1)
> —6z+m=0 (2)
2> —6z+m—1=0. (3)

Dé ham sb y = f(x* — 6z +m) c6 5 diém cyc tri thi phuong trinh (2), (3) c¢6 hai nghiém phan
biét khac 3 nén

9—m>0 9>m

10—m >0 N 10>m<i)9>
m.

32 —184+m#0 m#9

32—-184m—-1#0 m # 10

Vim € Z* nén cé 8 gi4 tri clia m.

Cau 25. Chon dép 4n: @) (b (@ (d)
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a) Géc giita dudng thing A'C vA mit phing (ABCD) la A'CA.
b) Ta ¢c6 AB || CO nén AB || (B'CO), do &6 khoang cich giita hai dudng thing AB va B'C bang
khoang céch tit diém B dén mit phing (B'CO).
¢) ABCD 13 hinh thang cdn vd& AB = BC = CD = a, AD = 2a nén ABCD la nita luc gidc déu
nodi tiép dudng tron tdm O, do dé6 AC = VAD? — CD? = aV/3. r

av3

- (2a+a) - — 2
Ta c¢6 A/CA = 45° nén AA' = AC -tan45° = AC = aV/3. Sapcp = 2 L= 3\?(1 '
9a3

Thé tich ca hinh ling tru dimg ABCD.A'B'C'D' 14V = AA' - Supcp = —

d) Ta ¢6 BO L (ACA’) nén BO L A'C. +

Lai c6 ACC'A’ 1 hinh vudng nén IE 1. A'C, trong d6 E 1 trung diém CC'.

Hai mit phing (BCC'B'), (ADD' A') song song v6i nhau nén giao tuyén ciia mit phang (BOE) v6i
hai mét ph&ng nay 13 BE va OF song song v6i nhau. VAy thiét dién cta 1ing tru ABCD.A'B'C'D’
c&t bdi mit phing (P) 1a tt gisc BOFE.

Goi Vi, V; 1an luot 1a thé tich clia cic khéi da dién chita dinh A va phan con lai.

\/_

Khi d6 V4 1a thé tich khéi lang tru tam giac BCE.ODF c6 chiéu cao CK = ——, Sgcg =
_1 a3 2\/_

av'3 a2\/_ 3a3

Do dé‘/z CK - SBCE— 3 .

4
. 9¢> 3a® 15a3
Vayh=V-W="r-"="%"

Cau 26. Chon dép én: @ (D) (©) (d )

a) Tap x4c dinh cia ham s6 14 2 =R\ {-m — 2}.

b Voim=2y=22T2 sy 5 S0 vVot-a
_’y_.'L'+4 y_($+4)2 ) .

Vay ham s6 dong bién trén ting khodng xac dinh clia né.

V6im=0,y=——=19y =— <0,V —2.
) Véim=0,y=_——-=y @r2e <% T #
Vay ham s6 nghich bién trén timg khodng xac dinh ciia né.

mx + 3

d) C6 hai trudng hop dé ham sb y = dong bién trén khodng (1; +o0).

r+m+2
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. 3 N <
THI: hémsﬁyz%déngbiéntrén (1;400) va y(1) > 0
’m2+2m—3>0 m > 1
(x +m + 2)? m< —3 .
S m_a< 3 sSm>
2 mz + 3 2
TH2: ham s6 y = ———— nghich bién trén (1;+o00) va y(1) <0
(m2+2m_3x+m+2
m<0 —-3<mx<1
< -m—-2<1 Sqm=-3
~ < )
(¥(1) <0 b0

Suy ra khong cé gia tri cia m théa man.
Vay sb cic gia tri nguyén clia tham s6 m € [—10;10] 1a m € {2;3;...;10}.
Suy ra c6 9 gia tri thda man yéu cau bai toan.

Cau 27. Déap an: 5.
Xét ham sy = 2* —22% —3 c6 ¢/ = 42° — 4z

z=0
Xét phuong trinh ¢y =0 &
r = =+£1.
Bang bién thién
x —00 -3 -1 0 1 V3 +00

+00

y=az'-22°-3 \0\ 4/ \4 /o/

w5 N NN\

T béng bién thién tta thiy ham s6 y = |¢* — 22 — 3| ¢6 5 diém cyc tri.

+00

Cau 28. Dap an: -0,5.
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Xét tam gidc DEG ¢6 DE = EG = GD = ADV2 = DEG = 60°.

Ta o6 (4C, DE) = (EG, DE) = 180° — 60° = 120°.

Vay cos (@, lﬁ) = cos 120° = —0,5.

Cau 29. Dap an: 1012.

Ditt={/f(@)+m=t=flx)+m=>m=1=t— f(z).

Ta céf(3 f(x)—l—m) >rd—me ft) > 2P+ flr) -2 o f(t) +2 > f(z) +2°

Xét ham sb f(z) = z° +42® + m +2024.

f'(x) = 5z* 4+ 122% > 0, Vz € R, vAy ham sb f(z) = 2° + 42® + m + 2024 ddng bién trén tap R.

Khi d6
fO+ > f@)+2=>t>z

s VJflx)+m>z
& flz)+m>2°
s m >z’ — f(z)
esm>r—x° -4 —m—2024
& 2m > —x° — 323 — 2024, Vz € [0;3].
Xét ham g(x) = —2° — 32° — 2024, Vz € [0; 3].
d(z) = —5z* — 92* = 2*(—52% — 9) < 0, Vz € [0;3].
Vay max g(z) = (0) = —2024.

Ta ¢ 2m > g(x), Vz € [0;3] = 2m > r[%%?g(x) =-2024=m > —1012.

Cau 30. Dap an: 491.

C$t hinh nén theo dudng sinh OA va trai ra mit phing ta dugc hinh quat nhu hinh vé sau.
Goi a 13 s6 do gbc ciia cung tron.
2
Dc}déicungtrf)nl=a-60:27r-202>a:?ﬂ-.
Vay géc BOA = 120°.
Con dudng di tit A &én B ngén nhét khi AB 13 doan thing.
Goi H 1a dinh déc, khi 46 H gan diém O nhit nén H 13 hinh chiéu ctia O 1én doan thing AB.
Poan xubng dbc 13 HB.
Ta c6 AB = \/OBZ+OA2—2-OA-OB-COSB/O71=10\/9_1.

Suv ta cos O~ OB +AB* - 04 _ 8000 _ 8
y 2-0B-A41(3)0 1000491 /91
Khi d6 BH = OB - cosOBA = ——.

Vo1
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Vay tong T = a + b = 400 + 91 = 491.

Cau 31. Dap an: 2.

1)z + (2 1 2 2
Tacéy=(m+ )z’ + (2m+ 1)z +m+ — (m+1)zt+mt .
Ay = (ot Do —m]= lm ooy =0 im y = (m+ Do —m| = lm 7=7 =0

Suy ra y = (m + 1)z + m 1a dudng tiém cén xién cta (C).
Diém A(2;8) thudc tiém cin xién ctia (C) nén 8 = (m+1)-2+m & m = 2.

Cau 32. Pap an: 9.

 SM a a b—a
Khi @6
MA? + MB? + MC? + M D?

= (1T/.75+(74)2+(1\75+(7§)2+(1T4_3+(ﬁ)2+(1\73+(75)2

=4M02+2J\ﬁ-(E>1+O_3>+07+O_D))+OAz+OBz+OC2+OD2

= 4MO? + 20A? + 20B2.
Khi d6
P =MS?+4MO? + 20A? + 20B?
_a 502+4(1—9>2 SO? + 2042 + 20B?
s b
— a 2_ a 2 2 2
= 5(b) 8 b+4} SO? + 20A% + 20B2.
b FS . \ 2 . a 2 a 2 FS
P nhd nhit khi vi chi kh15(5) — 8- 2 +4 nhd nhat.
a\ 2 a 4
3 -] —8.— > Z
Ma5<b> 8-y +4> .
DAu bang x3y ra khi % =

Vay a+b=09.

Cau 33. Dap an: 15.
Canh ddy clia l8ng tru 1a 90 — 2z va chidu cao clia 18ng tru 13 h = z tan 60° = zv/3.

= Dién tich ddy ctia ling tru 13 S = 6- (90 — 22)* - ? = (90 — 2z)*- #
9(90 — 2x)?2

Suy ra thé tich khéi ling trula V=5 -h = 5
4 -2 —2z\?
TacéV=§-4w(90—2w)(90—2x)<§< z+90 ;J’go "”) =§-603=243000cm3.

Déu "=" x4y ra khi 42 = 90 — 2z < = = 15 cm.
Vay khéi ling tru luc gidc déu c6 thé tich 16n nhat 13 243000 cm® khi z = 15 cm.

Cau 34. Dap an: 4.
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Tt do thi ham s6 ta cé
f(z) = A(z + 3)*(z — a) véi a € (—1;0).
flx)—2=Az—-b)(z—c)(x+1) v6ib< =3, c € (—3;—1).
(2 +4x+3)Val+z

S - 2@ O
Tap xdc dinh Z = (—o0; —1] U [0; +00).

Xét ham s6 y =

Ta c6 g(z) = (z+1)(z+3)/z(r+1) _ z(zx+1)
Az(z+ 32 (z+ 1)(z—a)(z—b)(z—c) A%zx(z+3)(z—a)(z—b)(z—c)

lim g(z) = lim v+l = —00
a0 I T N A Ja(z + 3)(x — c)L)(x —b)(z —0) '

. . vz +1
Jm g@) = I TN —a)@-b@—0

lim g(z) = lim ya(z+1) = —00
ooz I T S W22 (2 1 3) (2 — a))(m —b)(z—c) '

. . vz(r+1
zlgﬁ 9(z) = zli):[})l"' Az +3)(z—a)z—b)(z—c) oo

Suy ra d6 thi ham sb y = g(z) c6 4 tiém cén ding ld x =0,z =c, z = -3,z = b.

Cau 35. Dap an: 446.

Xét AOMH vudng tai H c6 cos MOH = 8—]\}2 — OH = OM - cos MOH = 14 - cos 30° = 7V/3.
Xét AAOH vudng tai A, co cos AOH = 8—}4[ = OA = OH - cos AOH = 7V/3 - cos60° = 77\/3
Xét AOH B vudng tai B, ¢ cos HOB = (O)_f[ — OB = OH - cos HOB = 7V/3 - cos 30° = 22—1
Xét AOCM vuébng tai C, co cos MOC = OO—AC; = OC = OM - cos MOC = 14 - cos 60° = 7.

Vi (ﬁ va 7 cung huéng va OA = 77\/3 nén 0_121 = 72£7

of 21
Vi OB va § ciing huéng va OB = = nén OB=="7.

_)
ViOC va ¥ cing huéng vi OC =7 nén OC = 7K.
Ap dung quy téc hinh hop, ta cé

W:(ﬁ+(ﬁ§+@=7—\/§7+§?+7ﬁ.

/3 2 2
7v/3 21

Suy ra < > ,2,7>
VayP:abc:%\/g-%ﬂzM&
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Cau 36. Dap an: 10,9.

1 .,
+ - va C, D thude dubng thing

Gia stt hinh vudéng ABCD cé A, B thudc dd thi ham sb y = a
z+y—1=0=>AB||CDnén AB: z+y+a=0 (a# —1).
1

Hoanh d6 A, B 1a 1, x2 théam&nx+1 =—=z2—-asr’t+ar+1—a=0 ().

x_
\ 7 . oA A PN . N ? . 2 a< 2_2\/§
Phuong trinh (%) ¢ hai nghiém phén biét khi va chi khi A =a¢*+4a—-4>0<
a>2+2v2.
e — 10— 2 .
Gid st A(z1;—z1 —a), B(za;—z2 —a) = M (xl ;m; it ;2 a) la trung diem AB.
a+1
&3a®+14a—17=0
a =1 (loai)
e _ 1
=3
17 V2 98
VéiCL:—?:}AB:T\/_$SABCD=§%10,9.
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THPT Tam Dudng

Cau 1. Chon dap an @
Ta c6 y' = 3z* — 6mzx + 3(m* — 1).

/ 2 2 r=m-—1
y=02z"-2mz+(m*-1)=0&

r=m+1.
Khi d6 A(m — 1;—4m +2), B(m+ 1;—4m — 2) = AB = 2v/5 = 2R.
Nén AB 1a dudng kinh ctia dudng tron ngoai tiép tam gidc JAB = tam gidc IAB vudng tai I.
, T

Ta c6 TA(m — 3; —4m + 4), IB(m — 1; —4m).

m=1
Suyraﬁél-ﬁ=0<:>17m2—20m+3=0©{ 3
m=—.

3 20 17

Cau 2. Chon dap 4n (®)

y=1In(4 —2*) c6 nghia & 4 — 2> > 0 & z € (-2;2).
—2z

4 —x2?

Tacoéy = =0&1z=0.

Vay ham sb dong bién trén khodng (—2;0).

Cau 3. Chon dép an @)

Goi A, B, C lan luot 13 tdp hdp cac hoc sinh gidi Toan, Ly, Héa ciia 16p 10A.

S6 hoc sinh gidi it nhat mdt moén cda 16p 10A 13

n(AUBUC) =n(A)+n(B)+n(C)—n(ANB)—n(ANC)—n(BNC)+n(ANBNC)
=7+54+6-3—-4—2+1=10.

Cau 4. Chon dép 4n (@

A B
Q
D P C
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Ta c6 AD =6,DP =4 = AP =/AD? + DP? = /36 + 16 = 2V/13.

AB=8BQ=2= AQ = \/AB2+BQ2 V64 +4 =2V/17.
AAPQ vubdng can tai C nén PQ = 4v/2.
Ntita chu vi AAPQ:

_ AP+P2Q+AQ = 2v2 + VI3 + VIT.
Dién tich AAPQ:
S = \/p(p — AP)(p — AQ)(p — PQ) = 20.
Bén kinh dudng tron ngoai tiép AAPQ bang
AP -AQ-PQ 2V13-4/2-2V17 /442
k= 45 - 80 ~ 5

Cau 5. Chon dap 4n (®)

Tit do thi suy ra f/'(z) =0 & [x B
Tr=
Ta c6 ¢'(z) = —22 - f'(2 — 2?).

(z)=0e |© 70
TW="" pe-2) =0
2—22=0 = +/2
Xét f(2—2*)=0% xQ s |f V2
2—z°=2 z=0.

Béang bién thién:

z | —o0 -2 0 V2 +00
J () + 0 - 0 + 0 -
9(v-2) 9(V2)
g(z) / \ / \
—00 9(0) —00

Véy max g(s) = 9(v2) = £(0).

Cau 6. Chon dap an @

Gié st M(z;y; 2).

Vi dlem M thudc doan AB sao cho M A =2M B nén MA = —2MB (x (%).
TacoMA B—xz;1—y;—2— 2), ]T/I_B’)=(2—x,—3—y,5— z).

Thay vao (*) ta dugc

( 7

T=_
3—z=-2(2-12) 35
1-y=-2(-3-9) ©{y=—>
—2—2z=-2(5-72) 8

kz=§.

7 58
5 M(—~——~—>.
Vay 3 7303

Cau 7. Chon dép 4n @)
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Goi canh déy ctia mé hinh kim tu thép bing z = HE =z (0 < z < v/2).
Goi O la tdm hinh vuéng ABCD = O ciing la tdm hinh vuéng EFGH.

T z
Xét tam gidc OHE vudng can tai O néen OH =0OF = —=PE=0P-0OE=1—- —.
g g : \/5 \/5
2
Xét tam gidc vuébng APFE ¢6 AE =V AP? + PE? = \/1 + <1 — %) .

2 2
(i sit sau khi gip 1én ta dugc hinh chép S.EFGH, ta c6 SO = VSE? — OE? = \/ 14 <1 _ i) _r

V2
V2 — V2.
1 1/ 1/
Khi @6 VS.E'FGH = gSO . SEFGH = g 2— \/E.'IJ . .’II2 = g 21174 - \/5.’135.

Xét g(z) = 2z* — /225,

z=0
Ta c6 ¢'(z) = 82° —5V22 = 0 & 442

r=—.

)
Béng bién thién
T 0 % 5
5
g(z) + 0 -

| _ \

Khi @6 thé tich cia mé hinh 16n nhét khi canh déy ctia m6 hinh bang ¥ Nén a = 4, b = 5,
suy raa+b=9.

Cau 8. Chon dép 4n @)

Gid st OP = z (km, z € [0;4]).

Khi 36 PB=4—z va AP = V4 + x2

Thoi gian anh Ba di tit vi tri xuit phat dén dugc diém B la:

V4 24—
flz) = ke + xvéix€[0;4].
6 1{)
T
/
)= ———e — —.
f@) 6v4+22 10
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Xét phuong trinh
fl(z) =0&3vV4+22 =5z
& 36 + 92° = 25z°

, 9
= 13
r=—-€(0;4
_[r-3ema
=——¢[M
Tacs £(0) = 1, f () -2 =22

Vay I[I01;141]l f(z) =<z khiz =

Z 2z 2 2 e 2 2
Khoang thdi gian ngan nhat dé anh Ba tit vi tri xuat phat den dugc diem B la 3 h = 40 pht.

Cau 9. Chon dép 4n (@
Ta c6

TG —AC— Al = (AB’+AC’+AD>> —%Aff'
:%(ﬂ+@+zﬁ+ﬁ+AA’+ﬂ+ﬁ) —
:éEﬂgEJr%H.

(AA' AB)

1
2

1 2 1 4
Khidda==,b==-,c=-= 8= b =_.
1do a 6’ 3,c 2 a+o+c 3
Cau 10. Chon dap 4n @)
D6 thi ham sb c6 tiém cén ding x = -2 = n = 2.
Ta c6 _ar®+br+c , ax’+4dar+2b—c
e ()

Vi d5 thi ham s di qua cic diém A(—4; —6), B(0;2) va dat cuc tiéu tai z = 0 nén a, b, c 13 nghiém
ctia hé phuong trinh:

y(— ) 16a —4b+c =12 a=1
y(0) = &Sc=4 S(b=2
y'(O)—O 26—c=0 c=4.
2z 44 4
T+2 T+ 2

Vi M(zo;y0) (x0 € Z;yo € Z) thudc do thi ham sb da cho nén
) €EZ=z+2e{£l;+2;,+4} = x € {—6;—4;-3;-1,0;2}.
x
Thit lai ta thiy c 6 gia tri déu théa man. VAy c6 6 diém M thoa yéu cau bai toan.

Cau 11. Chon dép 4n @)
Mbt clia mau sb liéu ndm & nhém: [7;9).
14 — 10

Khi d6 My =17+ 10T 0= (9—7) =17,(72) ~ 7,73.

Cau 12. Chon dép 4n @Y

Goi X 1a bién cb: "C6 ding 2 ngudi bén tring dich".

Goi A 13 bién cb: "Ngusi thtt nhit bin tring dich" = P(A4) = 0,8 = P(4) = 0,2
Goi B 1a bién cb: "Ngudi thtt hai bén tring dich" = P(B) = 0,6 = P(B) =0 4
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Goi C 14 bién c6: "Ngudi thit ba ban tring dich" = P(C) = 0,5 = P(C) = 0,5.
Ta thay ba bién ¢d A, B, C 13 3 bién ¢b doc 14p v6i nhau nén theo cong thitc nhan xac sut ta cé:
P(X) = P(A-B-C)+P(A-B-C)+P(A-B-C) = 0,8-0,6-0,5+0,8-0,4-0,5+0,2-0,6-0,5 = 0,46,

Cau 13. Chon dap 4n @)

Cudng d6 4nh sang thay d6i khi tit dd sdu z; dén do sau z, la:
é _ Iy - e Ho1 _ pleaa)
I, Iy-ere2

I
Thay 1 = 2; 25 = 20; u = 1,4 ta ¢6 I—l = %2,
2

Cau 14. Chon dap 4n @)
Tap xdc dinh D =R\ {-1}.

_2x2—3$—4_2x 54 1
T R z+1
Ta c6 zll)llloo(y—2x+5) =0, xll)l_noo(y—2z+5) =0.

Suy ra y = 2z — 5 la dudng tiém cén xién citia d6 thi ham sé.
2 ? 5 2

Duong thang y = 2z — 5 giao véi truc Oz tai diem A (5; 0), giao véi truc Oy tai diem B(0; —5).
1 5 25

Dién tich tam gidc OAB 1a Spoa = 35" | — 5| = R

Cau 15. Chon dap 4n (@

Tap xdc dinh 2 =R\ {kn} (k € Z).

Ta c6: cotx:\@@x:%+k7r (k€ Z).

Cau 16. Chon dép 4n: @ (b © (d )

N £ 5 z<0 £ .
a) Do thi ham s6 y = f’(z) nam dudi truc hoanh khi S nén ham s6 da cho nghich bién trén
T >c

cac khodng (—o0;0), (¢;+00).
b)

[y
T
|
|

[ Y P g S S

—_d - ==

o

Vé thém parabol y = 2 nhu hinh v& trén.
Ta ¢6 g(z) =3f(z) —2° = ¢'(z) =3 [f'(z) — 2°].

2 . 0
Ham sb g(z) nghich bién < ¢'(z) < 0 & f/(z) < 2 0

Z
-~
x

VoA

c) Ta c6 bang bién thién clia ham sé f nhu sau:
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x —00 0 c —+00

f'(z) - 0 + 0 -

+o0 f(o)
f(z) \ / \
£(0) —00

d) Tit hinh vé thi d6 thi ham s6 y = 2? c&t dd thi ham sb6 y = f'(z) tai 3 diém phan biét nén
phuong trinh f'(z) — 2* = 0 c6 3 nghiém phéan biét.

Cau 17. Chon dép 4n: @ (b (e (d )

—t*+1
a) Ta c6 C'(t) = 20 +—t|_—|— T
cw=oe| 1
Béng bién thién
t 0 1 +00
C'(#) + 0 -
L
- / 60 \
0 0

Dua vao bang bién thién ta thiy ndng d6 thubc trong mau 16n nhét tai thoi diém 1 gid sau khi
tiém. 1 1
b) Ta c6 ndng d6 thudc trong mau ctia bénh nhan cao nhit bang ) khi ¢t = 1 ma 0 < 0,02 nén
khong c6 thdi diém nao ndng d6 thubc trong mau bénh nhan dat 0,02 mg/cm?.
—t*+1

c) Tacéd C'(t) = ,t>0.

) ® = o@+es 1)
d) Dua vao bang bién thién ta cé sau khi tiém nong dd thubc trong mau ting dan trong 1 gid va
sau d6 gidm dan.

Cau 18. Chon dép 4n: @ (b (@ (d )

—4
W) Vim0, f/(a) = T Ve £ m.
) N X 3x + 2 A 7 . N .z .
b) V6i m = 2, ham s6 f(z) = 3 khong xdc dinh va gidn doan tai z = 2.
. 3 2 N .
Suy ra ham s6 f(z) = wj— 5 khéng ton tai gia tri 16n nhat trén [1;3].

c) V&i m = 0 thi ham sb f(z) = 3% = 3 13 ham hang v4i moi z # 0.

. —4
d) Trudng hop 1: m > 0 suy ra hdm s6 f(z) ¢6 f'(z) = ﬁ <0, Yz # m.
1
Khidérﬁ%icf(x)=5@f(1)=5<:>i’t—nm%=5¢)m=§ (N).
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. —4
Trudng hop 2: m < 0 suy ra ham s6 f(z) ¢6 f'(z) = ﬁ >0, Vx #m.
94+ m .
I[I%%ch(x)—5©f(3)—5©3_—m—5(:)m—l (Loai).
. 3

Trudng hgp 3: m = 0 thi ham s6 f(z) = ?x = 3. Do d6 rﬁa,?jcf(x) =3.

1 ’
Vay S = —-.

Cau 19. Chon dép 4n: @ (D) @ (d )

a) Goi I 13 trung diém ctia AD = IC = ID = a. Khi d6, tam gidc ICD vudng can tai I nén
CD =VIC?+ID? = aV2.

b) Goi K 1a diém trén SD sao cho IK 1 SD.

Tacé IC L AD,IC L SA=1IC L (SAD)= SD 1 IC.

Do d6 SD L (ICK) = CK L SD. Suy ra IKC = 60°.

I
Trong tam giadc vuong CIK, ta c6 [K = C/\ -9 - -2
) tanJKC  tan60° /3
Goi M 1a hinh chiéu cia A trén SD.
2a

Do I 13 trung diém cta AD nén AM =2IK = .
V3
1 1 1 1 1

ar - as tapr © <2a>2 =452 T ap & AS = aV2.

v V2
R 1 1 a+2a)-a a3Vv2
Vay Vs.apcp = §SA - SaBep = ga\/ﬁ ( 2 ) = 5
¢) Do E d6i ximg v6i B qua SD nén trung diém H ctia BE nim trén mit phing (SCD), do d6
R 1 a®V/2
d(E, (SCD)) = d(B,(SCD)) nén Vescp = Vescp = Vs.pop = §VS.ABCD =5
d) Theo cau b) thi SA = aV/2.

Cau20.Chondipén: @ @ ©@ O

Trong tam giadc vuéng SAD, ta co:
1
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a) Xét canh A; A, két hgp v6i mot trong 16 dinh Ay, As, ..., Ao s6 tao ra 16 tam gidc ma c6 mot
canh t6 mau xanh 13 A;A,. Do d6 ttng v&i 20 canh clia da gi4c ta c6 sb tam gidc cé ba dinh 13 ba
dinh ctia da giac da cho va c6 ding mdét canh mau xanh 1a 20 - 16 = 320.
b) S6 tam gisc c6 ba dinh 14 ba dinh ciia da gisc da cho 1a Cy, = 1140.
c¢) Tam gidc c6 3 canh cing mau la tam gidc ¢ 3 canh mau do, titc 1a tam gidc khéng c6 canh
nao la canh cua da gidc da cho.
Do dé sb tam giac c¢6 3 canh ciing mau 13 1140 — (320 + 20) = 800.

. 800 40
Vay xéc sudt dé chon dugc tam gisc c6 3 canh cling mau bang 1140 — 57"
d) S6 tam gi4c c6 ding 2 canh mau xanh 13 sé tam gidc c6 2 canh 13 canh da gidc. S6 tam gidc
nay la 20.

Cau 21. DPap an: 560.
Goi s6 banh chung géi dugc 13 x, s6 banh tét hoc sinh géi dugc 13 y.
- Hién nhién z > 0,y > 0.
- M&i 16p dudc stt dung tdi da 10 kg gao nép nén 0,5z + 0,75y < 10.
- M&i 16p dudgc st dung tdi da 1 kg thit nén 0,05z + 0,075y < 1.
- Méi 16p dugc st dung tdi da 1,6 kg ddu xanh nén 0,1z + 0,1y < 1,6.
(0,52 + 0,75y < 10
0,05z + 0,075y < 1
Tit d6 ta c6 hé bat phuong trinh: ¢ 0,1z + 0,1y < 1,6 (z,y € N).

>0
(y=0
2z + 3y < 40
. r+y <16
Tuong duong v6i hé bat phuong trinh >'1é (z,y € N).
T =z
y=0

Biéu dién ting mién nghiém ciia hé bat phuong trinh trén hé truc toa d6 Ozy, ta dugc nhu hinh

dudi.
20+
27+ 3P= 40
z4+y=16

Mién khéng bi gach mau trong hinh trén 14 phan giao ciia cic mién nghiém va ciing 13 phan biéu
dién nghiém cta hé bat phuong trinh.
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Véi cée dinh O(0;0), A(16;0), B(8;8), C (o 4—;)

Goi F 13 sb tién thu dudc, ta cé: F = 30x + 40y.
Tinh gia tri cia F' tai cac dinh cta ti gidc:
Tai O(0;0): F=30-0+40-0=0.
Tai A(16;0): F =30-6+ 40 -0 = 180.
Tai B(8;8): F =30-8+40 -8 = 560.
) 40 40 _ 1600
Vay F dat gi4 tri 16n nhit bang 560 tai B(8;8).

Cau 22. DPap an: 150.
Ta cb cap sb6 cong véi s6 hang dau, sb hang thit hai, s6 hang thit ba 1an lugt 13 u; = 16, ug = 20,
uz =24, ..., cong sai d = 4.
Khi d6 uig = u; +17d =16 + 17 -4 = 84.
DY ~ 2z 2 _\ 2
Goi gia tien moi tam vé 1a x nghin dong.
S6 tién thu dudc tit viée ban vé 1a 900 - z = 135000 000 = z = 150 000.

Téng sb ghé 13 Sis = = 900.

Cau 23. Dap an: 2028.
Ham sb f/(z) = ax®+ bx® + cx + d di qua O(0;0), A(1;—3) va c6 hai diém cyc tri 14 —1;1 nén ta
c6 hé:

ra_§
F(0)=0 d=0 T2
(1) =- a+b+c+d=-3 b=0
! And And
(- 1)=0 3a—2b+c=0 .
1) =0 3a+2b+c=0 2
D L d=0.
4 2
V@yf’(m)=gx33— g;:suyraf(x)=3%23—9%+0.
3zt 9z 23
Vay f(@) = "5 - T+ o
Dit t = Inz, khi z € (1;e) ham s6 t(z) ting tit 0 dén 1.
3t 25
Bai todn tré thanh tim m dé g(t) ‘4f —t2+1—m‘ 7—10t2—|—?—m nghich bién
trén (0;1).
¢t 2
Xét ham h(t)=37—10t2+?5—mtren (0;1).
[t=0¢(0;1)
10 .
H(t) =663 —20t; K(t) =0« |t =V 35 £ (0:1)
10
t=—\5 ¢ 01)

Béang bién thién
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K (2) -

h(z) ’ \

Do d6 dé ham sb g(t) nghich bién trén (0;1) thi 4 —m > 0 & m < 4.
Ma m € (—2024; 2025) nén m € {—2023; —2022; .. .;4}.
Vay c6 2028 gi4 tri clia m théa man yéu cau bai toan.

4—m

Cau 24. DPéap an: 3,41.

AN

bat AB =t, ta c6 BC = 2t.

AC =+/AB? + BC? —2AB - BC - cos120° = /7t = AM = gt.
BA% + BC? AC?
pap = BEEBCT ACY 3, gy V3,
2 43 47 2
Ta c6 AB?> + BM? =t*> + Zt2 = Zt2 = AM? suy ra tam gidc ABM vuéng tai B.

Do d6 B 13 hinh chiéu ctia A 1én BM: 2z +y —2 = 0.
Pudng thing AB: z —y — 2 = 0.
Toa d6 diém B 13 nghiém ciia hé:

—y—2=0 =2

vy e = B(2;0).

z+y—2=0 y=0
Dodé R=AB=/(2—-3)2+(0—1)2= 2.
Phuong trinh dudng tron can tim la: (z — 2) +¢% = 2.
Vaya+b+R=24+0+V2=2++v2~ 341

Cau 25. DPéap an: 83.

Goi r 13 13i sudt ctia khodn vay.

S6 ng clia anh Long sau thang thit nhit 1a 77 = 600(1 + r) — 10.

S6 ng clia anh Long sau thang thit hai 1a:

T, =Ti(1+7)—10=600(1+7)>—10(1+r) — 10 = 600(1 +7)*> — 10[1 + (1 +r)].
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S6 ng clia anh Long sau thang thit n 1a:
T, =6001+7)"—10[14+ (14+r)+---+(1+7)""].
Gia sit sau thang thit n, anh Long trad dugc hét sb ng, khi dé:

T, =06 600(L+7)"=10[1+1+7)+ -+ (1+7r)""!] & 601 +7)" =

1 &S n=lo <#)
1—60r = 7 %81 \1 60 /)

~ 82,07, titc 14 sau khodng 83 thang thi anh Long trad dudc hét

1+7)"—1

S (14+r)"=

Véy n = log; gos (m>

ng.

Cau 26. Dap an: 22,6.

Ta c6 SO L (ABCD). Goi H 13 trung diém ciia OA = MH | SO = MH 1 (ABCD).
Suy ra (M N, (ABCD)) = (MN,HN) = 60° hay MNH = 60°.

Ta ¢6 ABCD 1a hinh vuéng canh a = AC = av2 = OA=0C = \2/_

OA aV?2 av2 av2  3av2 BC a
OH = — 5 —T HC =0H+0C = 1 + 5 = 4 , NC = — 5 =5
Xét AHNC, ta co:
HN=\/HC2+NC’2—2HC’-CN-cos45°=a\im.

Xét AMHN vudng tai H:
HN HN av/10
cosMNH—WéMN Cos60°_ 5

Goi I 14 giao diém ctia HN va BD, qua I ké dudng thing song song véi M H cit M N tai K.
Ké NE 1 BD. Khi d6 K = MN N (SBD) va E 13 hinh chiéu ctia N trén BD.

Suy ra NE L (SBD) = (MN, (SBD)) = (NK, EK) = NKE.

Tam gidc NEK vudng tai E, c6:

oC aV2
NE=—=—:

2 4"’
NK—MZN a\/410

—— EN av2 av10 5
=sin NKF = NK 11 — 5

= cos(M N, (SBD)) = =—— = (MN,(SBD)) ~ 26,6°.
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Cau 27. Déap an: 3.

D4 thi ham s6 f(|z|) duge suy ra tit @6 thi ham s6 y = f(z) bing céch:

Gift nguyén phan do thi clia ham s6 y = f(x) ‘g véi x > 0.

Lay dbi xitng qua truc tung phan dd thi ctia ham s6 y = f(x) tng véi z > 0.

Vay do thi ham sb f(|z|) c6 dudng tiém cin ngang 13 y = 1, hai dudng tiém cdn dtng 13 z = +1.

Cau 28. Dép an: .

A H B

Gi3 st chiéu dai clia cai thang dugc mo hinh héa bdi doan BC nhu hinh v&.

4 1
BC = sin ¢ + 2cos ¢ : 1(9)-
f(¢) = —iicli)fj: 28010118;45(;5; f'(¢) =0= —8cos’p+sin®¢p =0 tangp =2 = ¢ = a.
¥ 0 « g
f'(e) - 0 +
fe) \ /
f(a)
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cos ¢ = 1
BChax = tang =2 = \gg
sin ¢ = %
Vay BCpnax = ;1 + 11 = 5\2/5 ~ 9,59.
V5 V5

Cau 29. Déap an: 42/5.
Ta thdy diém A v& B ndm vé hai phia so v6i mit phing (Oxy). Goi A’ 13 diém d6i xtng ctia A
qua mit phang (Oxy), ta cé: A'(—2;1;-3).
|IMA - MB| =|MA — MB| < A’'B, diu bang x4y ra khi A’, M, B thing hang.
rT=-245t
Phuong trinh dudng thing A'B: {y=1-3t
z=-3+2t.
.2 , 1 7
biem M = A’'BN (Ozxy) suy ra M X —5;0 .
wwa?+¥+w2=(§> +<—;)44F=§§:415

Cau 30. Dap an: 20.

MN song song v6i BD' nén ton taisb k € R 4 MN = kBD'.
Gi4 st M € AC: MC = zAC; N € DC': DN = yDC' (z,y # 0).
Ta ¢6

—
BD = BA+ BC + BB

MN = MC + CD + DN = gAC + CD + yDC'
— 2(AB + AD) + BA +y(DD' + DC)
— 2(—-BA+ BC) + BA+y(BF - BA)
—(1—z—y)BA+2BC +yBB.

—
Do Mﬁ = kBD' nén:
l—-xz—y=k k—

r=k &
y==~k =
1 60

1—
Vay MN = 3BD = MN = BD' =5 cm =20 cm.

< W=

Wl
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THPT Chuyén Dai hoc Vinh

Cau 1. Chon dép 4n (@
Ta c6 s6 do clia géc lugng gidc (OG,0P) 1a —90° + k360° (k € Z).

Cau 2. Chon dép 4n @9
Theo gié thiét ta cé:
Ugo = —52 u; + 19d = —52 Uy = 5
{usl — 145 {ul +50d=—145 {d -3
Viy cong thitc sb hang téng quat 1 u, =5+ (n — 1) (=3) = —3n + 8 .

Cau 3. Chon dép 4n (@)

Tacéy= (z+1)*(zx—2) =2° -3z —2.

y = 3z — 3.

Taiz=2tacéy(2)=0vay'(2)=09.

Vay phuong trinh tiép tuyén tai diém c6 hoanh dd z =214 y = 9z — 18.

Cau 4. Chon dap an @

Goi J 13 trung diém ctia AB, khi d6 d(AC, SI) = d(AC, (SI1J)) = d(A4, (S1J)).

Goi F 1a trung diém AC c6 BF L AC va BF 1 1J.

Tit A ké dudng thing song song v6i BF cét IJ tai E, khi d6 AE L IJ va AE = % = aT\/g.
Trong (SAE), k¢ AH L SE tai H, khi d6 AH L (SIJ) tai H.

A(A,(SI)) = AH = SAAE __ V5T

VSA? + AE? 19

Cau 5. Chon dép 4n @)

Ta cb f(z)=2x2x+fxl+1-
v 22t 44z, z=0
f@) ="y f@=0e [:c — —2 (loai).

f(O)=1va f(1)=2.
M=2m=1=M-m=1.

Cau 6. Chon dép 4n (@
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A

Trong (SBC) k&8 SH L BC, do (SBC) L (ABC) theo giao tuyén BC nén SH L (ABC).
(2a)°v/3 — a®/3

SaaBc = 4 3.

SB =+vBC? — 5027a¢§.
SB-SC aV3

SH = BC 2

1 1 \/g_a\2/§ %3

VS.ABC = gSAABC -SH = § . a2 —

Cau 7. Chon dap an @
Nhém chita trung vi 1a [6; 8).
8 _(12+15) _ 155

Trung vi M, =6 + 21 ~2—H%7,38.

Cau 8. Chon dép 4n ()

Da gidc déu c6 2n canh cé n dudng chéo qua tam.

MBSi céch 14y 2 trong n dudng chéo qua tdm ta dugc mot hinh chit nhét.

Vay c6 C2 hinh chit nhét.

Cé 2n(2n — 4) tam gidc tao bdi 3 dinh cia da gidc va ¢6 ding 1 canh 1a canh cta da gidc d6.
Theo bai ra ta cé

7 n! 7
2—_. — _ = — . —_
Cn—52 2n(2n 4)@2!(71—2)! 52 2n(2n — 4)
nn—-1) 7
—5 = 2n(2n — 4)
n=15

=
n =0 (loai).
Vay n = 15 thda man yéu cau bai toan.

Cau 9. Chon dép 4n @)
b4t t = . Khi d6, bai todn trd thanh tim m sao cho ham sb
1 R .
y= _§t3 + (m + 3)t* + (m + 1)t — 4 ludn ddng bién trén khodng (1;2).
Ta cé: y = —t* +2(m + 3)t + (m + 1), hAm s6 dong bién trén khodng (1;2) khi
2 —6t—1 )

—t2 +2(m+3)t+ (m+1) > 0,Vt € (1;2) & m > 1

t?—6t—1 () = 22 4 2t — 4
2t+1 I = "oy 1)
Ta c6 bang bién thién

Xét ham g(t) =
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9 .
Tu (1) suy ram > 5 mét khac m 1a s6 nguyén khong vugt qué 24. Nén m € {—1;0;1;...;24}.

Cau 10. Chon dap 4n @)
Viy = f(1 — 2°) 12 ham béc 4 tring phuong cé 1 diém cyc tri 14 z = 2 nén ciing c6 1 diém cuc
tri la z = —2.

4
bat y’=a(z+2)z(x—2):>y=a<%—2w2) +c

M3, dd thi ham s6 y = f'(1 — z?) di qua diém (1;1), (2; —1) nén ta c6 hé phuong trinh
7 .

_l =1 8 [zt 23
CT et Gmv=ra-d=g(Tow)+
1 23 2, 4
Détl—x2=t=>z2=1—t=>f’(t)=gL—l(l—t)2—2(1—t)} +33=§t2-|-§t—l-1.

2 4
Do d6 f’(x)=§z2+§x+1.
) 9 22 -1\ 2 1
Tacog'(x)=;- /<—)—E=O<:>f/<1—;)=l'

2 1\* 4 1 , " A 1en
< -\1-—) +5|1—— )+ 1=z c65nghiém don phan biét.
x

9 3 2
A N X x2 - ]‘ 2 7 2 .
Vay ham s6 g(z) = f 5— ) + = c6 5 diém cyc tri.
z x
Cau 11. Chon dép 4n @)
A D’
: B
I
I 7
1 .7 F
[} V4 7
U z
B , £/
\\ |\\ L7 ///
| s’
\ | \\ 7 z
\ ! \\// //
P \ \\ : /,\ ///
NN J'{// N7 D
\\\ A /,f’ /’,/’
NS =7 -
) -
/ -
, -
A
-
B C

Vi NP || AB' nén MQ || AB.
Vi MN | B'D' nén QE | BD'.
Vi NP || C'D nén EF || C'D.
NP BN NP 1

-z
a = < < . = = = — :
bit AN=z (0<z<1). Suyra B - BA~ G 1 = NP =+2(1 - z);
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MN AN MN g
BD AB 2 1 V2,

QE _C'Q _MD_BN _QF_1
B'D  CB AD BA 2

Ix:>QE=\/§(1—x);

EF ED BQ AM AN EF g
C’D_C’D'_B'C'_AD_AB:\/ﬁ_I:EF_xﬁ'
Vi:
BQ AM AN BP ,
o0~ ap A —mp  T@IBC
/
PQ _BQ _AM AN PQ _z _ oo . s

BC' QC AD AB 5 1
MF MD BN MF 1-
5 / = = =
Tuong tu ta c6 MF || AD' = D - AD — BA = 7/ 1
Do d6 chu vi cta luc gidc MNPQEF la
NP+ PQ+ QE + EF + FM + MN = 3v/2(1 — z) + 3zv2 = 3V/2.

T o MF=+2(1-2).

Cau 12. Chon dap 4n @)

Xép 7 s6 tu nhién theo thit tu ndo dé ta cé 7! cach.

Suy ra s6 phan tit clia khong gian mau 1a n(Q) = 7!.

Goi A 1a bién ¢b ” hang ngang nhan dugc cé tong ciia 4 s6 lién tiép bat ky déu chia hét cho 3”.
Gi4 stt cdc s6 d6 xép thanh day abcdefg véi a,b,c,d, e, f,g € {12;13;14;...;18}.

Ta c6 X = {12;15;18}, Y = {13; 16}, Z = {14;17}.

Théy rang 12+ 13+ 144 .- +18 =105 : 3.
(a+b+c§3

e+f+g:3 . N 5 5 C o
= = d : 3, a,e dong du; ¢, g dong du; b, f dong du khi chia cho 3.

a+b+g:3

la+f+g:3

Vi thé cho nén dé xép dugc day thda man bai toin ta cb céc cong doan

- Chon d € X, c6 3 cach chon.

- T mbi tap X \ {d}, Y, Z chon 186, c6 2-2-2 = 8 cach chon.

- Xép céc chit s6 § trén theo thit tu ndo dé ta dude day abe, cb 3! = 6 cach xép.
- Xép céc s6 con lai vao céc vi tri tuong tng ta dudgc day efg, c6 1 cach xép.

= n(A)=3-8-6-1=144.

n(4) 144 1

:>P(A)=W=T_£.

Caul3. Chondipén: @ @ @ O

a)

7 = (2;40).

Ta c6 logy(2-3 —4) =log,2 = 1.
b)

Ta c6 log 5(2z — 4) = log_; (2z — 4) = 2logy(2x — 4) = log,(2z — 4)*, Vz € 9.
c)

Ta cb
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f(z) =log 7 —2
& logy(2z — 4) = log 5z — 2 (diéu kién: z > 2)
&log,(2z —4) +2 =2log,
& log, 4(2x — 4) = log, 2
&z’ =8z — 16
&z’ —8r+16=0
&z =4 (thda mén).
Viy tap nghiém clia phuong trinh f(z) =log 2 —2 14 {4}.
d)

Ta c6
f(z) >z —6
& logy(2z — 4) > z — 6 (diéu kién: x > 2)
&2z —4>2°7°
2% —2x+4<0.
Xét ham s6 g(z) = 2° % —22+4, z € (2;4+00).
Ta c6 g'(x) =2°%-1In2 - 2.
2 2

'(z) = 2°7%.In2-2= — 6 =log, — =log, — +6 =a.
g'(z) ()(i) n 0z—6 08275 F L 0g21n2—|-6 a
Béang bien thién:
Dua vao bang bién thién ta thiy tip hop cdc nghiém nguyén clia bat phuong trinh g(z) < 0 1a
{3;4;5;...;9}.
Vay c6 7 sb6 nguyén z thda man.

Cau 14. Chon dap an: e @ 0 @

a)
Ta c6 CDN (SBC) ={C}.
b)
Tt gisc ABCE c¢6 AE || BC, AE = AB = BC, BAE = 9(°.
Suy ra ABCE 1a hinh vuéng, do d6 BE 1 AC.
Ma BE 1 SA.
Suy ra BE 1 (SAC)= BE 1 SC.
c)
Ta c6 SA L (ABCD) suy ra AC 13 hinh chiéu cta SC lén (ABCD).
Do d6 géc giita SC v6i mit dsy bang SCA = 45°.
Suy ra ASAC vuédng can tai A nén SA = AC = aV2.
Ta c6 ACDE vubdng can tai E.
1 1 1 1 1 3v2
Suy ra VS.C’DE = gSA . SAC’DE = gSA . EEC -ED = g . a\/§ . 5(1,2 = %
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d)

d(E,(SCD)) DE 1
Taco JA,(5cD) ~ DA~ 2
Ké AH 1 SC.

Ta c6 AC L CDva CD L SA=-CD 1 (SAC) = CD L AH.
Do d6 AH L (SCD).

Suy ra d(4, (SCD)) = AH.
Vi ASAC vudng cén tai A nén AH = % = AC;/i =
Vay d(E, (SCD)) = ;.

a.

Cau 15. Chon dap an: e @ e @
a)
Ta c6 s6 phan tit clia khong gian miu 13 n(Q2) = Cj4 - C3, = 320.
b)
Goi A 13 bién c¢b chon dudc hai ban ciing dang ky t6 hop tu nhién.
Ta c6 n(A) = Cq, - C3 = 80.

n(A) 80 1

X4c suét clia bién cb A 1a P(A) = ORE IS
c)

S6 céch chon hai ban ciing dsing ky t3 hop xa hdi 1a Cj - C, = 72.

d)
<z . B 2
Goi B la bién c¢o hai ban cing ding ky t6 hop xa hoi, P(B) = % = % = 4%
Goi C 14 bién cb dé hai ban diing ky cing t6 hop du thi t6t nghiép = C = AU B, v6i A va B 1a

hai bién ¢ xung khic. L "
X4c suét clia bién ¢ C 14 P(C) = P(AU B) = P(A) + P(B) = 1T 10

Cau 16. Chon dap an: e Q e @

Ta dat P: "Ban dat gidi hoc sinh gi6éi Tinh";

@: "Cudi ndm hoc ban s& dugc Nha trudng khen thudng'.

Khi d6, P = @ dung.

Trudng hop 1: Néu P ding, Q ding thi P sai, Q sai nén Q = P ding.
Trudng hop 2: Néu P sai, Q dtng thi Q = P sai va P ding, Q@ sainén P = Q saiva Q = P
ding.

Trudng hop 3: Néu P sai, @ sai thi P diing va Q ding nén Q = P ding.
a) Theo phan tich trén thi A: P = Q 13 ménh 4@ sai.

b) Theo phén tich trén thi B: Q = P 1a ménh dé sai.

c) Theo phén tich trén thi C: Q = P 1a ménh d& ding.

d) Theo cau (b) thi B 1a ménh dé sai.

Cau 17. DPap an: 12.
1—t¢

Dé‘_itl—3w=t(i)x:T.

Khi d6 f/(£) = %(t2 _8t+7) hay f'(z) = %(:ﬁ _8z+7).
Cs
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, 2V2r +1-2) ,,
g(z) = (\/Jﬁ )f <2x—4\/2x+1+m):0

[V2r+1=2

S (22 —4V2x+1+m=1
120 —4\2x+14+m =7
[ 3

T = =

2
@ loe -4 ri=-m+1 (1)

27 —4V2x +1=-m+7 (2).
< 1
Xét ham s6 h(z) = 2z — 4v/2x + 1 trén {—5; +oo>.

2 2+/2 -1
Co h(z)=2—4- _vEmalod o3
22z +1 vz +1 2
Béng bién thién:
z 2 3 a 10 +o00
g'(z) - 0 +
i +00
9(x) _15 0
8 \ /

Yéu cau bai toadn < (x) c6 ding hai nghiém
—-m+7> -4
{—m—l—l <=5
& —m+72>20
-m+1<20
—-m+1>—-4
6<m<11
—19<m < —13.
V@y_ c ca thay 12 gi4 tri clia tham sb m.

54

Cau 18. Dap an: 2.

Ta cb bA _AB _ 0+0+4—2, suyraﬁ:—§m®3@+2m:6).

DB AC J1+4+4 3

31—a)+2(2—-a)=0
Do dé { 3(1—b)+2(-1—b) =0 <
3(—=c)+2(4—¢)=0

)
|

S
|

)
|

Ol OOV M ot| =3

Ve

7 8
Vay P=-—1+-=2.
ay 5 +5
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Cau 19. DPap an: 3.

Ta c6 ¢'(z) = (22 + 3) f'(z* + 3z — 4)

= ¢'(z) = 2z + 3)(z> + 3z — 4)*(z” + 3z) [(z® + 3z — 4)* + 2m(z® + 3z — 4) + 9].

Ham s dong bién trén (1;+00) & ¢'(x) > 0, Vx € (1;+00) va ¢'(z) = 0 tai hitu han diém thuoc
(1; +00).

Ma (2z + 3)(2® + 3z — 4)*(z* + 3z) > 0, Vz € (1;+00).

Nén yéu cau bai todn tuong duong véi

(> + 3z — 4)* +2m(2* + 3z —4) + 9 > 0,Vx € (1;4+00) (1).

Dit t = 22 + 3z — 4 v6i x € (1;+00) =t € (0;+00).

(1) & t*+2mt +9 > 0,V € (0;+00) & 2m > —t — %,Vt € (0; 4+00).
Xét ham s6 h(t) = —t — % t € (0; +00).

Tacéh’(t)=—1+t%=0<:)t=:l:3.

Béang bién thién:

t 0 3 400
h(t) + 0 -

—6
w | T

Dua vao bang bién thién ta c6 (1) & 2m > —6 <& m > —3 ma m nguyén 4m = m € {—3; —2; —1}.
Vay c6 3 gid tri nguyén 4m clia tham sb m thdéa man dé bai.

Cau 20. Ta ¢b

$2+y2
1 (—) 2 442 —-20c0—8y+T78<0
08, 52+ 2y — 20 +z°+y T Y+

4(x? + y?)
“log, <4(5x T2y — 20)
&log, (2 + y°) — log,(20z + 8y — 80) + (z° + y*) — (20z + 8y — 80) < 0
Slog,(z? + y?) + (2* + y?) < log,(20x + 8y — 80) + (20x + 8y — 80).
Xét ham sb f(t) = log,t + t trén khodng (0; +00).

Ta c6 f’(t) = m +1>0,Vte (O, +OO)

Suy ra ham s6 f(t) dong bién trén khoang (0; +oc0).

Do d6 22 + 42 <20z +8y —80 & (z — 10)> + (y —4)2 <36 (1).

P =22 +y? = OM? v6i 0(0;0), M(z;y).

Tu (1) suy ra M(z;y) thudc hinh tron tdm I(10;4), ban kinh R = 6.
Suy ra min P = |OI — R)* = (2v/29 — 6)? = 152 — 24/29.

. — M — 2v/29— 290 — 30v/29 116 — 12v/2
Dau” =" XéyrakhiOM=O—-O_[)©OM=¢-O_f>¢)M 90— 30 9; 0 ) .
(02} 2v/29 29 29

Cau 21. S6 tit cd cac cach xép 6 hoc sinh vao 3 hang sao cho méi hang c6 diing 2 hoc sinh (khong
6!
tinh thit tu 2 hoc sinh trén mét hang) 1a n(Q) = 5 = 90 céch.

Ki hiéu A: ” Khong cé hai hoc sinh cling 16p ndo dude xép vao cling mdt hang”.
Dé xép 6 hoc sinh vao 3 hang sao cho mdi hang c6 ding 2 hoc sinh va khéng c6 hai hoc sinh cling
16p nao dugc xép vao cliing mot hang ta thuc hién nhu sau:

>+z2+y2—20x—8y+78<0
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- Chon médi 16p 1 hoc sinh sau d6 x&p méi hoc sinh niy vao 1 hang, s6 cach thuc hién 14 2-2 =8
céch (sb cach chon méi 16p 1 hoc sinh).

- Xép 3 hoc sinh con lai vao cac hang sao cho dl 2 hoc sinh trén mdt hang va khéng cé hai hoc
sinh cting 16p trén mot hang, sb cich thuc hién 13 2.

Vay n(A) =8-2 = 16.

P(4) = 50 = -

Cau 22. Vi vén téc dong nuée 14 6km/h nén van tdc clia ca nd 1a v — 6km/h.

Khi d6, thdi gian ca n6 chay tit A dén B 1a t = 1)3806'
Khi d6 E(v — 6) = c(v — 6 4 24)% = c(v + 18)° - : 806.

< 18)3
Xét ham s6 f(v) = (v +18)° trén khodng (6; +00).

_ 3w +18)%(v Z6) = (v+18)°

£w) 29
_ (v+18)*)(3v — 18 —v — 18)
(v—6)?
_ (v+18)*(2v — 36)
(v—6)2
f'(v) =0 < v =18 (loai) hogc v = 33.
T |6 33 +00
y — 0 +
Yy

Tt bang bién thién ta thiy ca nd chay véi vin téc v = 33km/h thi tén it nhién liéu nhat.

Cau 23.

Gid st SA=SB=SC=BA=DBC.
bit AC =z (0 <z < 8).
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Goi hinh chiéu cia S 1én mit phing ddy 1a H thi H 13 tAm dudng tron ngoai tiép cia AABC
nén SH? = SA? — R? (v6i R 13 ban kinh dudng tron ngoai tiép AABC).

1 2 /B —2? 4.4 1
Matkhé,cSAABczim/m—%:MTxvasMBC: T nR=_19

4R V64 — 2
44/48 — x2
Do d6 SH =+/SA2 —R? = —~ ———_,
V64 — 22

Goi V() 1a thé tich ciia tip léu ta c6
1 2
V(z) = gSABCD -SH = gx\/48 —z22=V'(z) =

V'(z) =0 z = +£2V6.
Béng bién thién:

96 — 422
348 — 12’

z 0 2v/6 8
V'(x) + 106 -

Csn ctt vao bang bién thién ta c6 chiéu cao clia tip léu dé khoang khong gian bén trong né 16n
P 44/48 — 24  44/15
nhat 1a h = = (m).

V64 — 24 )

Cau 24.

________________________

Goi z 14 do dai canh ddy clia b8 ¢4, 0 < z < V/3.

2
Theodébaitacéx2+4wh:3(:)h:34;

2 2 3_1;2 3 1

2 ., - 2, 1 — 2p 2, _ 2. _ 1.3
The tich cha bé ca la V(z) =z*h ==z . FEarid
Ta phéi tim z € (O; \/5) sao cho V() c6 gia tri 16n nhét.

3 3 3

7 / _ 2 _ < 2:_ 2

TacoV(alc)—4 yid 4:(1 z°).

Trén khodng (0; \/5), taco V' =0 z=1.
Béng bién thién:

Vay tai = 1 bé c4 c6 gié tri 16n nhét, khi d6 chiéu cao ctia bé ¢4 1a h = 0,5 m = 50 cm.
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THPT D6 Luong

Cau 1. Chon dap an @

Xét ham s6 T'(t) = —0,1¢> + 1,2t + 98,6 (0 < t < 11).

T'(t) = —0,2t + 1,2

T'(t)=0& —02t+12=0<t=6.

Vi ham s6 lién tuc trén [0;11] nén ham sb chi dat gi4 tri 16n nhét, gi4 tri nhé nhat tai cdc vi tri
t=0t=6,t=11L.

T(0) = 98,6, T(6) = 102,2, T(11) = 99,7.

Vay ham sb dat gid tri 16n nhét, gi tri nhé nhat 1an luot bing T = 102,2 va T = 98,6.

. . 102,2 — 32
Vay d6 chénh 1éch nhiét do gitta nhiét d6 16n nhat va nhiét d6 nhé nhat trong ngay 1a ,1—8 —
98,6 — 32 ’
s hi———, L] G}
1,8

Cau 2. Chon dép 4n @)
Chia t6 thanh 3 nhém, m&i nhém gdém 4 hoc sinh v& phai cé it nhat 1 hoc sinh nit nén ta s& c6
cac cach chia

Nam | 3 | 3 2

Ta c6n(2) =Cj-C:.C;-C.
Goi bién c6 A ” Ban bi thut va 16p trudng khéng ciing nhém”.
Khi dé bién ¢ A ” Ban bi thut v 16p truéng cling nhém”.
Goi B 1a bién c6 ” Bi thu va 16p trudng thuéc nhém (1;3)”.
n(B) = C%.C:. C} = 630.
Goi C 14 bién c¢6 ” Bi thu va 16p trudng thudc nhém (2;2)”.
n(C) = Ck-Ci - C} - Cj = 840.

— n(B)+n(C) 7

7 25
Cau 3. Chon dép 4n ()
r=-—1
Tacog'(z)=f(z) —1=0« |z=1 (kép)
T =2.
T —00 -1 1 2 +00

+ 0 - 0o - 0 +

Vay ham sb dat cyc dai tai z = —1 nén z € (—2;0).
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Cau 4. Chon dép 4n @)
o ” Z. , R T ° .’E\/g
Chiéu cao ctia khoi chép cut 1a A = — - tan60° = ——.

2 2
2 P4 N 1 ].
Thé tich clia khéi chop eyt tit gide déula Vi = (422 + 22 + Va2 - 22) - ””T‘/g =372 w3 _
3
T2 6*/5 (don vi thé tich).

Thé tich ctia khéi hop chit nhéat 14 Vo = - 2 - 3z = 323 (don vi thé tich).

Vi % V3
Ti sb thé tich 72 = 373 = 18

Cau 5. Chon dép 4n @)

Goi hinh chép tit gidc déu 13 S.ABCD nhu hinh v&, O = AC N BD, M 13 trung diém ctia DC.
Khi d6 géc nhi dién tao bsi mat bén (SC’D) va mat ddy (ABCD) la [S,CD,O].

Ta c6 SM 1. CD va OM 1 CD, suy ra SMO 1a gbc phang nhi dién [S,CD, O].

Xét tam giac SMO ta c6 OM = BTC =90 m.
_ S0 98 49 o

Vay s6 do géc nhi dién tao béi mit bén va mat déy cua kim tu thap 1a 47,4°.

Cau 6. Chon dap 4n (®)
~ 2 xXr xXr
Méu s6 lidu c6 24 gia tri nén tit phan vi tht 3 1 28T 210

Do 18,719 déu thudc nhém [12;14) nén ta cé tit phan vi thit ba clia miu s6 lidu 1a Q3 =
328 _ (3+6+38)
12 + - 2~ 12,3

Cau 7. Chon dap an e

Do —1 <sina <1 nén —0,3 <0,3sina < 0,3.

Vay gi tri 16n nhét cla v, 14 0,3 m va gi4 tri nhd nhit cia v, 13 —0,3 m.

Duya vao d6 thi ham sb sin, ta thiy vong quay dau tién (0 < o < 27), v, ting khi 0 < a <

o

hoac 37% <a <27 .
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Uy
1 777777 |
: s
1 2 2
| T x
0 T T !
2 |
—1Fr--—-- -2 ‘
T 3w
Suyraa+b+c+d=0+§+?+277=47r.
Cau 8. Chon dép 4n @)
A D
B

S8

WA
L

Trong tam gidc BC'D c¢6 P 13 trong tam, suy ra D, P, N thing hang.
Suy ra mit phang (MNP) cit tit dién theo mot thiét dién 13 tam gidc MND.

TacéMN:A—B=a,DM=DN=ADQ‘/§=a\/§.

Suy ra tam giac MND can tai D.
Goi H 1a trung diém ctia M N, suy ra DH 1. MN.

1 1
VaySAMND:§-MN-DH:§-MN-\/DM2—MH2:

a?y/11
T

Cau 9. Chon dép 4n @)
S6 tién du khach dit trong mdi 1an ké tit 1an dau 1a mét cAp sd nhan, c6 u; = 20000 dong va
cong bdi ¢ = 2.
Du khéch thua trong 9 1an dau tién nén téng sb tién thua 1a
9
7 _ 10220000 déng.
S6 tién ma du khach thang & 1an thi 10 13 w1 = vy - ¢° = 10240000 dong.

Ta cé U190 — Sg = 20000 > 0.
Do d6 du khach thang 20000 dong.

1
89=U1+U2+"‘+U9=’u1' 1

Cau 10. Chon dépan @
D& thiy ba véc-ts B'C', B'A', B'B d6i mot vudng goc.

Cau 11. Chon dap an @
990,4(—0,36v2 + 264)
T e / — ) ) .
8¢6 f(v) = {53602 T 13,20 + 264)2
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Y 10+/66
"(v) =0 & —0,3602 + 264 = 0 < 3
) B S
Béang bién thién:
v 0 10\3/% +o9
) + 0 =

f@ |g————881—

Viy luu luogng xe 13 16n nhét gan bang 8,881 xe/gidy.
Két qua thu dudc gan vdéi gid tri 8,9 nhat.

Cau 12. Chon dép 4n (@)

M, 13 36 chan dong clia trén dong dat 7 do Richter véi bién do tbi da A;.
M, 14 d6 chin dong ciia trdn dong dit 5 do Richter véi bién do tbi da As,.
Khi d6 M; =log A; —log Ag = 7.

M, =log Ay —log Ay = 5.

Do d6

M1 — M2 = logA1 - logA2 =2

A
@logA—1:2
2

< A; = 100A4,.
Vay bién dd t6i da clia mot tran dong dat 7 d6 Richter s& 16n gip 100 1an bién do tdi da clia mot
tran dong dat 5 do Richter.

Cau 13. Chon dép én: @ (D ] c) (d]

a) Dan s6 qubc gia nim 2035 1a N(12) = 100e>9%'2 x~ 115,488 triéu ngudi.
b) Ta c6 N'(t) = 1,2 suy ra N'(1) = 1,2 triéu ngudi/nim.

c) N'(t) = 1,2 > 0, V¢ € (0;50).

d) Dan s6 qubc gia ndm 2030 13 N(7) = 100e>?7 ~ 108,763 tri¢u ngudi.

Cau 14. Chon dap an: e @ e @

a)

(BCC'B) N (BDD'B') = BB/

BC 1 BB’

BD L BB
= [(BCC'B'), BB',(BDD'B')] = CBD = 45°.
b)

Thé tich khéi tt dién AB'C'D’ bang
Vapcp' = Vasep.apopr — Veae — Voracp — Veporpr — Vaarppr
2 3
1 a 3 24 a

— a3 _A.20. 2 — — —a° = —
=a 4 3a > a 3a 3
c)
BD || (CB'D') = d(BD,CD') = d(BD, (CB'D')) = d(O, (CB'D')) = %d(A, (CB'DY)
a3
_13Vaepp _1 %3 1 4d® _ a3
2  Sacsp 2 (av2)%V/3 2 2y/3a? 3
4
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d)

AB L (BCC'B') = AB L BB'.

Trong (BCC'B’), B'C' L BB’ suy ra BB’ 14 doan vudng géc chung ctia AB va B'C’.
= d(AB,B'C") = BB =a.

Cau 15. Chon dép én: @ (b (c] (d)

Dua vao bang bién thién ctia f' (z) ta c6 bang xét dau

fml 4+ 0 - 0 - 0 + 0 + 0 +

a) Ta thdy ham sb f(z) dat cuc dai duy nhét tai z = —2.
b) Ta thdy ham s f(z) nghich bién trén khodng (—1;0).
c) Taco ¢'(z) =2f'(2z + 1).

Ham s6 g(z) dong bién khi

dz) >0 f'(2z+1) >0

2z +1< -2

2r+1>20

=

1
Vay ham sb g(z) = f(2z + 1) dong bién trén khoang (—3;0) 1a sai.
d) Ham sb f(x) c6 hai diém cyc tri.

Cau 16. Chon dép én: @ (D ) 0o (d])

Goi A, B, C tuong ting 13 cic bién c¢b ngudi thit nhat, ngusi thit hai, ngudi thit ba cau dugc cé.
a) P(A) = 0,5; P(B) = 0,4; P(C) = 0,3.

Goi M 14 bién c¢b ” Ngudi thit ba ludn cau duge cd”, M = (AU A) - (BUB)-C.

= P(M)=1-1-03=03.

b) Goi N 1a bién c6 ” C6 it nhdt mdt ngudi cAu dugc ca”.

= N 1a bién ¢b ” Khéng c6 ngudi nao cdu duge c&”, N=A-B-C.
P(N)=1-P(N)=1-P(A-B-C)=1-0,5-0,6-0,7 = 0,79.

c) Goi T 14 bién c¢b 7 C6 diing mdt ngudi cau duge cd”, T = (A-B-C)U(A-B-C)U(A-B-C).
P(T) = 0,5-0,6-0,7+0,5-0,4-0,7+0,5-0,6-0,3 = 0,44.

d) Goi R 13 bién c6 ” C6 diing hai ngusi cAu duge cd”, R=(A-B-C)U(A-B-C)U(A-B-C).
P(R)=05-04-0,74+0,5-0,6-0,34+0,5-0,4-0,3 =0,29.

4

Cau 17. Dap an: 361.

Ta cé toa d6 diém A(—300; —200; 10).

Toa d% ra-da la B(0;0;0,08).

= AB = /3002 + 2002 + (10 — 0,08)2 ~ 361 km.

Cau 18. DPap an: 3,7.
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Chon hé truc toa d6 Ozy nhu hinh ve.

Khi d6, toa d6 diém M 13 M(—2,6;m).

Goi B(—a;0) v6i0 < a < 5,suyra A (O' V25 — az).
Phuang trinh doan chén cua dudng thing AB 1a

) Y
P T )
a /25 —a? a Vv25—a®
Do CD || AB nén phuong trinh dudng thang C'D c6 dang
T )
—— 4+ ———-k=0.
a /25 —a?

Khoang céch giita hai duong thing song song AB v& CD chinh 1a chidu rong clia 6 t6 v& bing
1,9 m, do d6

-1 -1
d(AB,CD) = k=1 PO Uk Bl OIS TR . R
(1)2 ( 1 )2 25 av/25 — a2
o) \Umoa a?(25 — a?)
Vi dudng thgmg CD ndm xa gbc toa d6 O hon dudng thing AB nén k > 1, suy ra
k=1+——
av/ 25 —a? .
Phuong trinh dudng thang CD dude viét lai
x

) )
- = — 1—- — =
a  v25—a® aV/25 — a? . ) .
bieu kién dé 6 t6 di qua dugc 14 hai diem M va O nam khéc phia doi v6i dudng thang CD (hodc
M nam trén C’D) tic 1a

(26 95 )(_1_ 9,5 ><0
\/25—a2 aV/25 — a2 aVv25 — a2/

26 m 1 9,5 >0
\/ V55— a2 /B —a
2,625 —
Sm>=V25—a %—%,Vae(o;ﬂ.
< 2,64/25 — a?
Xét ham s6 f(a) = V25 —a? + % - ’ﬁ# trén ntta khodng (0; 5].
Pao ham

Fla) = B 9.5v/25 — @ — a®
a’v/25 — a? ' )
Giai phuong trinh f'(a) = 0 trén (0;5) ta dugc nghiém duy nhat a = 3.
Lap bang bién thién ctia f(a) trén (0; 5], ta suy ra
90 26-4
max f(a) = f(3) = V16 + == - == =4-03=37.

3 3
Do d6

m > f(a),Va € (0;5]®m>r{1aé)]<f( a) =3,7.
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Vay gia tri nhd nhét ciia m dé 6 t6 di qua dugc 1a 3,7 m.

1

Cau 19. a) Tacéy = (8z +4)f (42* +42) =0 & v 2
f'(42* + 4z) = 0.

Lai cé )
42° + 4z = —1
fl(42® +42) =0 & |42° +42 =0
_4:)32 +4zr =1
i 1
rT=—=
2
z=0
“lz=-1
—-1++2
r=——"—7"-.
L " 2
Trong dé = = —3 13 nghiém boi chan, cidc nghiém con lai 13 nghiém don.

Ta thdy 3 = 0 c6 4 nghiém don phan biét v moét nghiém bdi 18 nén ham s ¢6 5 diém cuc tri.
Véy ham s6 y = f(42® + 4x) ¢6 5 diém cyc tri 1a z = —%; t=0z=-1z= - :|2: \/_—2

b) Ta c6 g'(z) = —2f'(—2z + 1).

Suy ra

g@) <0& f/(—2z4+1)>0

-1<-2z+1<1

—2r+1>3

<<l

z < —1.

Vay ham sb g(x) = f(—2z + 1) nghich bién trén céc khodng (0;1) va (—oo; —1).

Cau 20. Ta cb hinh vé:

bt AB=am (a > 0).
Suy ra AD = va? + 4.

Ta cb
AB_DBi a 2
AC  EC a+2 EC

:>EC=2(G+2).

a
Chiéu dai ctia chiéc thang la
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AE =VAC? + CE?

4(a + 2)

_ W oy Yot

a2

- \/(a+4+§> (at3).

bit a—i-g:x (z > 4).

Suy ra AE? = (z + 4)z = 2* + 4a.

Xét ham s6 f(z) = 2° + 4r = f'(z) = 22 +4 > 0,Yz > 4, do d6 ham s6 f(r) dong bién trén
[4; 4+00).

Cho nén f(z) > f(4) = 32.

Tit d6 suy ra AE > 4V2.

Vay chiéu dai t6i thiu ciia thang bing 4v/2 m.

Cau 21.

E

Dé thiy dudng tron ngoai tiép luc gidc déu ABCDEF c6 ban kinh R = 6.
Goi H 13 trung diém ciia AB, suy ra

OH = ? = 34/3.
bit R = z 1a ban kinh ctia dudng tron ngoai tiép luc gidc nhé A'B'C'D'E'F’, suy ra
A'H=0H—-0A' =3V3—z.
Canh bén cta hinh chép la
AA= VAR T HA = /22 — 63z + 36.
Dién tich déy ciia khéi chép 13
2J/3 23
S=6-SAOA/B/=6-x\/_ z21/3

=3 .
V4 chiéu cao 14

4 2
h=+vVAA2—0A2? = \/—63z + 36.

Suy rix

V=28h
L
= ?\/ —6+/315 4 362
= f(=).
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Ta cb

) = V/3(—30+/3z* + 144x3)_

4/ —6+/325 + 362
8v/3

D& thiy ham s6 dat cuc dai tai z = .

5764/15
125

Cau 22. Pit A 1a bién ¢b ” M& OTP 1a day ki tt abed véia < b < ¢ < d’.

S6 két qua cé thé 1a n(Q) =10-10-10-10 = 10

S6 két qua thuén 1gi

Do mbi cach sip ting dan 13 mot tAp con gom 4 phan ti cia tap {0;1;2;...;9},
suy ra n(A) = Cj, = 210.

A 21
Vay P(4) = 757 = 1500°

Suy ra thé tich 16n nhat 13 V = dm?.

Cau 23. Luc gidc déu noi tiép dudng tron ban kinh R = 0,5 dm.
Khi d6 hinh hép chit nhat c6 chidu cao bang h = 1,5 dm v day 1a hinh chit nhat c¢6 chiéu dai
bang z = 2R = 1 dm v chiéu rong

y=\/R2—|—R2—2R-Rcosl20°=R\/§=? dm.

Vay thé tich khéi hop 1a
V=h-x-y=1,5-1-§=¥z1,299dm3.

Cau 24.

M
Détg—A=x(0<x<1).
Vi (MNP) || (ABC) nén MN || AB, NP || BC va MP || AC.

Suy ra AMNP «~ AABC theo ti sb dong dang k = z, do d6 iMNP =z

ABC
L d(M,(ABC)) _ MA _
10403, (ABC)) ~ SA

Khi dé

Vunpmnp  d(M,(ABC)) - Sunp
=7 -

VS.ABC gd(s’ (ABC)) . SABC

1—=2x

3(1 — xz)z°.
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Ap dung bat déng thitc AM-GM cho ba sb duong 2 — 2z, z, z, ta c6
Vi w3 3(2-2 53 2\ 4
MNP.M'N'P =§(2—2x)-m-w<—< x—|—x+x> :_.<_> =

Vs.aBc 2 3 2 \3 9
Dau ding thitc xay ra khi va chi khi 2 — 2z =z & z = g (théa man 0 < z < 1).
Vay max <VMNP.M’N’P’> _4
Vs.aBc 9
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THPT Ngé Gia Tu

Cau 1. Chon dap an @

1

, . 2 —x . 2_5
TaCOL_xEEloo 1 —wllﬂlooi—-i-oo.

x x2

Cau 2. Chon dép 4n @)

Ham s6 y = f(|=|) 14 ham s chn nén d6 thi nhan truc Oy lam truc d6i xtmg.

Céch vé do thi ham s6 y = f(|z|) tit 6 thi ham s6 y = f(z):

- Bb phan d6 thi bén trai truc Oy.

- Giit nguyén phan do thi bén phai truc Oy, sau d6 1ay dbi xitng phan do thi nay qua truc Ovy.
S6 diém cuc tri ctia ham s6 y = f(|z|) bang 2k + 1 (véi k 13 sb diém cyc tri duong ctia ham sb
y = f(z)).

’ \ A ’ R .
Do d6, ham so c6 3 diém cuc tri.

Cau 3. Chon dap an @

G01M(abc):>AM (—2;b;c),m=(a;b—2;c),0—]\)4=(abc 2).
Theo gia thiét: N
AM -BM =0
AMB = BMC = CMA =90° = { BM - C_’Mzo
|CM - AM =0
((a—2)a+bb—2)+c*=0
& ca?+b(b—2)+clc— )=0
0

(a(a—2)+ 6" +c(c—2) =
(a® +b%+c*—2a—2b=0
Sa+P2+2-20—2c=0 <“a=b=c
\a2+b2+02—2a—2c=0
Thay vao phuong trinh dau tién ta cé:

a=0 M (0;0;0)
3a’—4a=0% |: 4 = [ (4 4 4) (thda man).

°=3 533
Vay c6 2 diem M thoa man yéu cau bai toan.

Cau 4. Chon dép 4n ()
Ta cb

Samn = Sapcp — (Sasm + Scun + Sapn) = 5

=116+ 9 =5, MN = /10, AN = 3/5.
o AM -MN-AN 752 5v/2
Khi d6 Sayy = i - 4};_=>R=T\/_.

Cau 5. Chon dép 4n ()

Goi A 13 bién cb: "Ngudi thtt nhit bén tring dich".

B 1a bién cb: "Ngudi thit hai bén tring dich".

C 13 bién cb: "Ngudi thit ba bén tring dich".

Ta c6 P(4) = 0,8; P(B) = 0,6; P(C) = 0,5 = P(A) = 0,2; P(B) = 0,4; P(C) = 0,5.
Goi D 13 bién cb: "Cé dtng hai ngudi bén tring dich". Khi d6
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P(D)=P(ANBNC)+P(ANBNC)+P(ANBNC)
=P(A)-P(B)-P(C)+P(A)-P(B)-P(C)+P(A) -P(B) - P(C)
=0,8-0,6-05+08-04-05+02-06-0,5
= 0,46.

Cau 6. Chon dap én@

M € (Ozy) = M(a;b;0).

Tacé AM = (a — 2;b+2; —1) va AB = (-2;3;1).

Ba diém A, B, M thiang hang nén
a—2=-2k a=4

AM =kAB & {b+2=3k o {b=—5 = M(4—5,0).
—1=k kE=-1

Cau 7. Chon dép 4n @)
Ham s6 c6 tip xdc dinh 2 = R\ {-2}.

Tacéy = > 0 nén ham s dong bién trén (—oo; —2) va (—2; +00).

(x + 2)?

Cau 8. Chon dép 4n (@

Goi s6 ban thich cd hai mén nay 13 2z (z € N). Khi d6 s6 ban khéng thich c& hai moén nay 13 z.
S6 ban thich it nhat mét trong hai mén thé thao nay 13 18 4+ 15 — 2z = 33 — 2z.

S6 ban khong thich mén nao trong hai mén nay 13 27 — (33 — 2x) = 2z — 6.

Theo bairatacé 2z —6 =z =2 =6.

Vay sb ban nam thich d4 béng nhung khéng thich bai 16i 14 18 — 22z = 18 — 2 -6 = 6.

Cau 9. Chon dap 4n (®)

oA A / 2 X . N PR BY m
Tiém cén ditng cia do thi ham s6 la z = 5

Vi tiém cén dimg ctia d6 thi ham s6 da cho di qua M (—1; \/5) nén —% =—1=>m=2.

Cau 10. Chon dap 4n @Y

Téap xéc dinh 7 =R\ {—%}

22 + 2z — 4
(22 +1)2
r=1=>y=2
T=—-2=y=-—1
Do dao ham ddi ddu qua hai nghiém z = 1, £ = —2 nén hai diém cuc tri ctia dd thi ham sb 13

A(1;2), B(—2;—1) = AB = 3v/2.

Tacéy =

Yy =0&

Cau 11. Chon dap an@
Ta c6 AB = 9), AC = (—4;2;2) = AB + AC = (—3; 1,0).
Goi D(z;y; )éA —( 2,y,z—|—2).
r—2=-3 r=-—1
=(qy=1 =< y=1 = D(-1;1;-2).
z+2=0 z=-2
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Cau 12. Chon dép 4n (@)
Tap x4c dinh 2 =R\ {0}.
Ham s6 lién tuc trén doan [2;4]. Ta cé

f(w)=w+g:>f’(w)=1—%,

—o =3 € [2;4]
< ! = -3¢ [24]
Ta c6 f(2) , 5; f(4) = 6,25; f(3) =

Suy ra 6 < f(z) < 6,5.
Vay b—a=6,5—6=0,5.

Cau 13. Chon dap 4n: @ (b ) () (d)

2+ 2z r=-2=>y=—6
(m—}—l)2= [x=0¢y=—2.
Suy ra hai diém cyc tri ctia (C) 1a A(—2;—6) va B(0; —2). Do d6 (AB): y = 2z — 2.
b) Ta ¢ y = x—3+x+1
do:y=x—3.
V6i M (xpr;ynr) thude (C), ta cb

1 oy =3
d(M,dy) + d(M, dy) = |x1‘f/}r | o \%4 |

1
SOV | INUR . S

V2 e +1]7 V2

a) Tacéy =

nén d6 thi (C) c6 tiém cin dimg d;: * = —1 v tiém cin xién

Déu "=" xay ra khi

1
1 1 1 :EM:—1+%>—1
|xM+1|=—-—©|zM-I—1|=4—(:>
V2 |zm +1 V2 T __1_i -1
M= 0= <
V2

2,0 ]‘ N
Véizyy = -1+ % > —1 thi yy =~ —1,97 < —1,9.

c) Theo ciu a).
d) Ta c6 A(—2; —6), B(0; —2) va phuong trinh (AB): 2z—y—2 = 0. Suy ra AB = v/22 + 42 = 2\/5

va d(M,AB) = 2-1- ( -2 _ 3 dod()SAMAle.Q\/g.i:?,_

V5 V5’ 2 V5
Cau 14. Chon dap 4n: @ O (c) (d )
2024 . .
a) Tacoy = —-32°+2024 =9y =0 z== OT Vay ham s6 ¢6 hai diém cuc tri.

b) Bang bién thién ctia ham sb y = —x> + 2024z + 2025.

. w _[2024 2024 oo

3 3
f(z) — 0 + 0 —

§ A
W ONL g

)
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< 2024 2024

Nhu vay trén (0;+o00) ham s6 dat GTLN 1a f ( OT> tai x = OT

2024 2024 £ ax <
c) — OT < —-20<20<y/ OT nén ham s6 dong bién trén (—20; 20).
d) bat g(z) = f(z — 10) — 2026, khi d6
z | oo /22210 2024 1 10 +00
3 3
d'(=z) - 0 + 0 -

e f< %‘) ~ 2026
(@) \ — \

()

—Oo0

2024 2024
Ta lai 6 f ( OT) — 2026 ~ 35047 > 0 va f (— OT> — 2026 ~ —35049 < 0.

Nhu v4y, sb nghiém ctia phuong trinh g(z) = 0 14 3 nén s diém cuc tri ctia ham sb y = |g(z)| =
|f(z — 10) — 2026] 14 5.

Cau 15. Chon dép én: @ () (c) (d )
a) Ta c6 tap x4c dinh clia ham s6 14 2 =R\ {-m — 2}.
mm+2)—3 m?+2m—3
(x+m+2)2  (z+m+2)%

Ham s6 dong bién trén khodng (0; +o00) khi

Dao ham ¢/ =

5 m < —3
m°+2m—3>0
S m>1 &me(l;4+00).
—m —2¢ (0;400)
m > —2

b) Ta c6 t4p x4c dinh cta ham s6 14 2 = R\ {-m — 2}.

c) Ta xét phuong trinh z +m+2=0&2=—-m — 2.

D6 thi ham s6 khong c6 tiém cén dimg x = —m — 2 khi 2 = —m — 2 1a nghiém ciia phuong trinh
mz +3 =0:

9 m=1
&sm(-m—-2)+3=0-m*"-2m+3=0& 3
m = —3.
Vay véi m = 1, m = —3 thi dd thi ham s6 khong c6 tiém can ding.

2 2 3
d) Tacékhim=2himsdlay= "
z+4

Goi M (m; 22 + 3) thudc d6 thi ham s6.
. x + 4 . .

Khoéang cach
2z + 3 2
= e (B2
\/(x+)+ v

X

, dd thi ham sb c6 tAm déi xtmg 14 diém I(—4;2).

25
- 24—
\/(9”+ P vy
25 25

Dit t = (z +4)% ¢t > 0. Ta xét f(t)=t+7, f’(t):l—t—2.
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t=5
"t) =0«
70 L =
Ta c6 bang bién thién
t —00 -5 0 5 +00
fl(t) + 0 — — 0 4
—10 +00 400
f@) / \ \ /
—00 —00 10

Vé6i t > 0 ham s6 f(t) dat gia tri nhd nhit bang 10.
Vay IM nhd nhit bang v/10.

Cau 16. Chon dap 4n: @ () 0O (d )

a) Dan s6 tinh X nim 201114 A+ A-0,4% = A - 1,004.

Dan s6 tinh X nim 201213 A-1,004 + A-1,004-0,4% = A - 1,0042.

Do d6 dan s6 tinh X n&m n 13 A -1,004" 291 (2010 < n < 2019).

Vay dan s6 tinh X nim 2017 13 A - 1,004".

b) Dan sb tinh X nim 2019 13 A - 1,004°.

Déan s6 tinh X nam 2020 1a A - 1,004° - 1,0035.

Déan s6 tinh X nim 2021 13 A - 1,004° - 1,00352.

= A-1,004°-1,0035%2 — A -1,004" = 0,0304 = A ~ 1,96.

c) Do d6 dan sb tinh X nim m 13 A - 1,004° - 1,0035™172920 (2020 < m < 2030).
Dén sb tinh X ndm 2024 13 A - 1,004° - 1,0035° ~ 2,07.

d) Dan s tinh X n&m 2030 13 A - 1,004° - 1,0035"*.

Dén s6 ndm 2030 ting so v6i ndm 2010 1a A - 1,004° - 1,0035™ — A ~ 0,15 triéu ngudi.

Cau 17. Chon dap an: e @ 0 @

2) Ta c6 OB = (4; —4; 10).
b)VlEGOxnenE(zOO)
Ta,mglacC’DE’vuongtalCnenCDJ.CE@CﬁJ.C@@C@ Cﬁ 0.
Ma CD = (4 —4;10) va CE = (z — 1;—3;2) nén
4z — 1)+ (—4)(=3) +10-2=0 & = —7 = E(—T;0;0).

¢) Ta ¢6 AB = (2;-2;5), AC = (1;2;0) v& AD = (5;—2; 10).
Suy ra mz@—i-mﬁ (m + 5n;2m — 2n; 10n).

Vi zﬁ mz@ + mﬁ nén

m+ on = 2

2m —2n= -2 &
10n =5 n=g
Tacoﬂa) (2;—2;5) a/ﬁ (1;2;0).

7é — 7é g nén hai vecto zﬁ R khéng cing phuong, hay ba diém A, B, C' khong thing

m=——

1

hang
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Cau 18. DPéap an: 5.
Dua vao dd thi ta cé
f(z) = a(z + 3)*(x —m), m € (=1;0).
x? +4x + 3

f@) -2 = a@i_ (e =A@ +1), n € (-00i=3), h € (=3-1). 9(z) = Hey—Hrey =

a?(z+3)(z —m)(z—n)(z—h)

Khi d6, @6 thi ham s6 c6 1 dudng tiém cén ngang 13 y = 0 v c6 4 dudng tiém can dimg 13
r=-3,r=m,xr=n,x = h.

Vay dd thi ham s6 c6 tong s6 dudng tiém can dimg va ngang 13 5.

Cau 19. Déap an: 3,6.
Goi G 1a trong tam cta tt dién déu ABCD. Khi dé: GA + @ + Cﬁ + Cﬁ

Goi K théa: dAKA+ KB+ KC+ KD =0 «3KA+4KC=T0.
P =4IA?+ IB? + IC? + I D?

~4(TR + FA)’ + (TR + KB)" + (IR + KC)’ + (TR + KD)’

=T7IK?>+4KA?+ KB?>+ KC? + KD?.

P.e =K.
Ta cb s /3
6°4/2
Vagep = 5 = 18V2 = Voapo = 6v/2.

BO=6- " =2v3, 40 = \/6* - (2v3)" = 2v6.
Ap dung dinh 1i Menelaus cho tam gidc ABO, ta cé:

GO MA HB GO
GA'MB'HO_I CA -1-3=1& GA =3GO.
Khi d6 3
3 184/2
IA=§OA=>V1ABc=§VOABc=—'6\/§=—z3a6-
7 7 7 7
Cau 20. Dap an: 337.
9% —2 9t*—2 9-2.97
3 = s ]__ .
Tacof(a) 9a 13’ f( CL) gl- a+3 943.9¢
Nhan xét
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92 —92 Ql-a_29
+ o
9 4+3  9l-a4 3
99 -2 9-—-2.9°
= +
9243  943.9¢
Khi @6

_f(2025> f(20225> +f<2025> "+f<§g%l)

- [f<20125> +f( 20125)} * [f<20225> +f< 20225)} ot [f (%) +f<1_%>}

111
33 3

. /
-

1012 sé

1
=1012- - ~ .
0 3 337

fla)+f1—-a)=

1
=3 (Va).

Cau 21. DPap an: 15.
Goi céc diém cé tén nhu hinh vé dusi day.

I\

A Bzx C

Ta cé: canh ddy cta luc gidc déu 1a AB = 90 — 2z.
OK = AB =90 — 2z nén KC = 2z.
Vay chiéu cao ctia ling tru luc gidc déu la:

B =+VKC? — BC? = z/3 (diéu kién: 0 < z < 45).
Dién tich day ctia ling tru luc gidc déu:
S=6-(90 —2z)- ‘f 3‘/_(90 27)2.
Thé tich ctia khdi ling tru luc gisc déu la:

V=h-S=zv3- i(go 21)?

9
= 530(90 —27)% = 182° — 16202 + 36450z.

Béng bién thién

V'(z) + 0 -

81000

v / \

0 0

Thé tich 16n nhit 13 81000 cm?® tai z = 15.
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Cau 22. Péap an: 50.
Lgi nhudn ma nha méy A thu dugc la
R(z) =z - p(z) — C(z)
=z (90 — 0,012”) — (100 + 15z)
= —0,012% + 752 — 100 (0 < z < 100).
Xét ham s6 R(z) = —0,01z® + 752 — 100 trén (0; 100]:
R'(z) = —0,032> + 75 =0 < x = 50 (do z > 0).
Béng bién thién

T 0 50 100

y + 0 -

’ / - \

Vay nha mdy A dat 1oi nhudn 16n nhéit khi ban cho nha may B 50 tAn sin pham mdi thing.

Cau 23. Déap an: 1.
Tacéy =3(m* —1)z* +2(m— 1)z — 1.

. 9 m=1
Trudng hgp 1: m* —1=0&

m = —1.

Néum=1=1y =—-1<0,Vzr € R (thda man).
Néum = —1= 5y = —4z — 1 (loai).
Truong hgp 2:
{m2—1<0 {—1<m<1

54
A=m-1>2+3m?>-1)<0 4m? —2m -2 <0

—-l<m<l1
< 1< <1
_é\m\
1
—<m< 1
12 m
Két hop ca hai trudng hop, ta dugc -5 <m< 1.

Cau 24. Dap an: 1,5.
Ta c6 MA = (1—xz;—1—1y;2), ME = (-1 —xz;1 —y;1), 1\78 = (-3 —z;—-3 — y;4), MD =

1
(1—x,§—y,1).
Khi d6 , , )
B MA) (MB) <MC>
T= 3<MD 2 MD + MD

5
—4<w2—2z+y2—y+1>+15

<x2—2x+y2—y+g>+1
19

(x—1)2+(y—%)2+1.

=4+
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1\ 2
Ta ¢ (x—1)2+(y—§> + 1> 1, suy ra Tpax khi

1\2 r—1=0 z=1
(x—1)2+(y——> +1=1% 1 & 1
2 y—==20 Y= —.
. 2 2
Do déM<1;§;0>.
Vay z +y =1,5.

Cau 25. Pap an: 19,5.

Ké AM 1 BC,AM 1 CC' = AM 1 (BCC'B'). Ta c6 khoang céch tit AA’ &n mit phing

S 1a . 1 1 1
(BCC'B') 1a AM va e - ag T Ace (1). , ?
Ké CH L AC',CH L AB= CH 1 (ABC"). Ta c6 khodng céch tit C dén mit phang (ABC’) 1a
CH vs L _ 2 + ! (2)
“Yeom ~cor A V)
Ma AM = CH = a, tit (1) va (2) suy ra AB = CC".

Ta c6: {AB 1 AC

= AB 1 (ACC'A’) = AB 1 AC',do d6 (ABC'), (ABC)) = (AC', AC) =

AB L CC
a. a a
Khi d6 ta ¢6: AC = ——; AB=CC' = .
sin « cos
Thé tich hinh ling tru la: V = 1 a—3 =V = a—3 véit =sina € (0;1)
&ML Y =9 sinacos?a o 2t(1 —¢2)’ B T
. 2 2 s < 12 £ ﬁ
Khi d6 Viuin < f(t) = t(1 — t°) dat gié tri 16n nhat < ¢ = 3

Suy ra sina = ? = a ~ 35,26°.

Cau 26. Dap an: 0,14.

S6 day nhi phan tao thanh la: n(Q) = 2'° = 1024.

Bai todn dudc chia thanh cic trudng hop sau (xép k chit s6 1 vio gifta va hai dau ciia céc chit sb
0):

THO: Chudi khéng cé chit s6 1 ndo: C6 C%, = 1 chudi.

TH1: Chudi cé 1 chit s6 1: C6 C}, = 10 chudi.

TH2: Chudi cé 2 chit s6 1: C6 C3 = 36 chudi.

TH3: Chudi cé 3 chit s6 1: C6 C3 = 56 chudi.

TRANG 514


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD

TH4: Chudi c6 4 chit s6 1: C6 C7 = 35 chudi.
TH5: Chudi c6 5 chit s6 1: C6 C = 6 chudi.
Suy ra sb6 chudi thda man 13

C), +Cj, +Ch +C§+C§+C;§=1+1}191+36+56+35+6=144.

Va At tim la P = — 14.

4y x4c sut can tim 13 510 = 1021~

Cau 27. Dap an: 127.

S6 diém cic tri clia ham s6 y = |f(z)| bang tdng s6 diém cuc tri ctia ham sé f(z) = 3z* — 42 —
122 4+ m va sb nghiém bdi 18 (nghiém d6i ddu) ctia phuong trinh f(z) = 0.

Ta c6

a:——1:>f( ):m 5
f(z )—1211,‘ — 122> — 24z =0 & z=0= f(0)=m
s=2 f(2) = m

Ham sb f(r) da cé 3 diém cuc tri nén dé ham sb y = | f (x)| c6 dtng 5 diém cyc tri thi phuong
trinh f(z) = 0 phai c6 ding 2 nghiém boi 18.

f'(a:) - 0 + 0 — 0 +

400 m 400
f(@) \ / \ /
m—>5 m — 32

m € {—99; —98;...;0}: ¢6 100 gi4 tri.
m € {5;6;...;31}: cb 27 gia tri.
Vay c6 tat cd 100 + 27 = 127 gi4 tri nguyén clia tham s6 m thdéa man.
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Lién truong Bac Ninh

Cau 1. Chon dép 4n ()

Ham lgi nhuén L(z) = z - p(z) — C(z) = L(z) = —0,001z> + 0,17z% + 23,023z — 1800.
Ta c6 L'(z) = —0,003z” + 0,34z + 23,023.

Xét phuong trinh L'(z) = 0= z = 161.

z 0 2200 +00
L'(z) + 0 -
12200
L(z)
—12000 -

Dua vao bang bién thién thi ax L(z) = L(161) = 2139,992.

Cau 2. Chon dép 4n (@

Goi A 14 bién c¢b "Chon dugc hoc sinh chi danh gia t6t cho Lép trudng'.

B 13 bién ¢6 "Chon dudc hoc sinh chi dénh gi4 t&t cho Bi thu".

C 1a bién ¢ "Chon dudc hoc sinh chi dénh gi4 t6t cho ding mot ban trong hai ban Lép trudng
hoac Bi thu'.

Ta c6 C = AU B.

Ta 6 P(C) = P(A) + P(B) = 0,25+ 0,1 = 0,35.

Cau 3. Chon dap 4n ()

Do tam gidc SAB vudng can tai S va ndm trong mit phing vudng géc véi ddy nén goi H 1 trung

diém ctia AB khi d6 SH L (ABCD) va SH = ATB = a.

Tam gidc ADC déu, goi K 13 trung diém cia CD = AK = aV/3.

Ké HCK A 13 hinh binh hanh = HC = AK = aV/3.

Ké HQ 1 SC.

Ta c6 AB || CD = AB | (SCD) = d(AB,SD) =d(AB,(SCD)) =d(H, (SCD)) = HQ.
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Tarri giac SIlf C vu6r11g tai H nén

HQ? ~ HS® T HC?
1 1

_;—i_&z2

4

~ 3q2
#HQza—\/g.

2
av/3

Vay d6 dai ngdn nhét ctia doan thdng M N 1a —

Cau 4. Chon dép 4n @)

2025 N .
zl_l)ar_loo g(z) = mllgloo @) —3 =675 = y = 675 la tiém cin ngang ctia do thi ham so.

2025 N .
xEIPoo g(z) = zli)r_noo m = 0=y =0 13 tiém cén ngang ctia do thi ham so.

Pudng thing y = 3 cit dd thi ham sb y = f(z) tai 4 diém phan biét.

x —00 T1 -1 T2 0 Z3 3 Ty  +00
oo | 10 | 6
\ \ y=3
—2 -8
. , A A LAr A AR il LA A 2025
Phuong trinh f(z) = 3 ¢6 4 nghiém phén biét nén d6 thi ham s6 g(z) = F@) =3 c6 4 tiém cén

ditng.
Vay d6 thi ham sb c6 6 tiém cdn ngang va tiém cén dtng.
Cau 5. Chon dép 4n @9
Tap xdc dinh 7 = (—2;+00) \ {0}.
ln(xz) =4In(z +2)
& In(2?) =In(z +2)*
&1’ = (v +2)*

(z+2)? =2z
= 2

(z+2)"=—x

(22 +3x+4=0
= | 2

z°+5z+4=0

[z = —1 (théa man)
And .

z = —4 (loai).

Vay phuong trinh da cho c6 1 nghiém.

Cau 6. Chon dép 4n (@

Goi A 1a bién ¢ "Chon dugc hai canh cing ndm trén mot mit phing'.
S6 cach chon 2 canh bét ki tit 8 canh ctia hinh chép: n(Q2) = C3 = 28.
S6 céch chon 2 canh trong 3 canh ctia mit bén: 4C3.
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S6 céch chon 2 canh trong 4 canh clia mit day: C3.
n(A) = 4(2134; Cilg 18.9
n
P(A4) = o) = %=1
Cau 7. Chon dép 4n ()
M3t phéng (a): £ — my + z + 6m + 3 = 0 ¢6 mdt véc-to phap tuyén 15 71 = (1; —m; 1), vi mit
phing (8): ma +y — mz + 3m — 8 = 0 ¢c6 mot véc-to phap tuyén 1a 75 = (m;1; —m).
Ta c6 M(—3m+%—3;0;—3m— %) € A= (a)N(p).
A c6 mdt vée-to chi phuong 13 @ = [Ty, W] = (m2 —1;2m;m? + 1).
Goi (P) 1a mit phéng chita dudng thing A va vudng géc v6i mit phing (Oxy). Khi d6 (P) cb
mdt véc-to phdp tuyén 13 7@ = [7, ?] = (2m;1— m?; 0) (véi k = (0;0;1)).
Phuong trinh mét phéng (P) la 2mz + (1 —m?) y+6m?+6m—8=0.
Vi I(a; b;c) € (Oxy) nén I(a;b;0).
Theo gia thiét ta suy ra (P) 1a tiép dién ctia mit cau (S) = d(I, (P)) = R (cb dinh).
o |2ma + (1 — m?) b+ 6m? + 6m — 8| — R >0 (cb dinh)
\/4m2 + (1 —m?2)®
|2m(a + 3) + (6 — b)m? + b — 8|

< m2+1 -
2m(a+3)+ (6—b)m*+b—8=R(m*+1)
2m(a+3)+ (6 —b)m*+b—8=—R(m*+1)
[ (2(a+3)=0
6-b=R
b—8=R
(R>0
(2(a+3)=0
6—-b=—-R
b—8=—-R
(R>0
a=-3
6-b=0—38
| R=6-0>0
(0= -3
6—-b=b—38
| —R=6-b<0

a=-3

b="17

c=0

R=1.
Vaya+2b+3c+5R=-3+2-T4+3-0+5-1=16.

R>0

4

Suy ra

Cau 8. Chon dép 4n (@

1 -3 -1
THL_ Y=o _ 271 6 vécto chi phuong o5 = (2;2; —1).

Dudng thing A : 5 5 —
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r=2-—1
Dudng thing Ay: {y=1 c6 véc-to chi phuong oo = (—1;0;1).
z=1+1¢
. |1 - s 3
Ta c6 cos(Aq,Ag) = = = (A1, Ag) = 45°.
N L AN AR Ve

Cau 9. Chon dép 4n @)
Quang dudng di dugc trong 12 gidy dau tién 1a s(12) — s(0) = 1440 cm.

Vay van t6c trung binh ciia chat diém 1a T2 = 120 cm/s.

Cau 10. Chon dép 4n @Y

Goi m1; 295 .. .; Tos 13 thai gian gidi rubik ctia 25 ngudi choi v da xép theo thit tu khong gidm.
. x 2 Te+ T
Tt phan vi thtt nhit clia mau sb lidu 1a = + T ma zg; z7 thudc nhém [10;12) nén ta cé:
25
-4 4 43

_ 4 " (q9_10y=23
Q=10+ 25— (12-10)= .

Tt phéan vi thit ba clia mau sb liéu 13 w, ma Tq9; T2o thudc nhém [14; 16) nén ta cb:
-2
B 1 ° 18 115
Q=14+—=—— (16 —14) = —.
4 99 8

Do 36, Ag =Q3— Q1 = 5 ~ 3,63.

Cau 11. Chon dép 4n (@)
zli)r_noo (ax+3+\/4x2 + bz + 12) =5

3 b 12
& lim !x(a+—— 4—|——+—2)]=5. (%)

lim z=—-o00
T , T——00
a co 12
lim <a+§— 4—|—é+—2>=a—2.
. . 3 b 12 R .
Néeua—2<0thi lim |z(a+—-—1/4+ -+ — || =+oo, khdng théa man (x).

b 12

Néua—2>0thi lim |z a+§— 4+ -+ ]z—oo,khéngth(")amén(*).
T——00 €T €T

Nén a —2=0< a =2, khi d6 (%) tré thanh
lim (2z+3+ V422 + bz +12) =5

Tr——00
12—b—§
& lim z =5
T—H—00 3 b 12
24 = +\/4+-+
X X x
12-b
g =
S b= -8.

Vay 2a —b=2-2+8 =12.

Cau 12. Chon dap 4n @Y
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Ta c6 ham cau la ham béc nhét c6 dang p = az + b.
Khi d6 néu x = 400 thi p = 350 va = 600 thi p = 325.

400a+b=350© a=—l
600a+5=325 "~ |} _ 400
Goi M 13 giao diém ctia d6 thi ham cung va d6 thi ham ciu, khi d6 M (800; 300).

1 N
Khi d6 thang du tiéu dung la Cs = 3 (400 — 300) - 800 = 40000 nghin dong = 40 triéu.

Do d6 ta cé hé phuong trinh {

Cau 13. Chon dap 4n (@
Ta c6 bang tan s6 ghép nhém nhu sau:

Nhém | Gia tri dai dién | Tan sb
[5,5;5,7) 5.6 3
[5,7;5,9) 5.8 4
[5,9;6,1) 6,0 6
[6,1;6,3) 6,2 5
[6,3;6,5) 6,4 5
[6,5;6,7) 6,6 2
3-56+4-584+6-60+5-62+5-64+2-66 761
Ta co T = A S+ ’;;) 2t Al — = — = 6,088.
, 3(6,088 —5,6)% + 4(6,088 — 5,8)? + 6(6,088 — 6)% + 5(6,088 — 6,2)% + 5(6,088 — 6,4)% + 2(6,088 — 6,6)?
ST =
25
0,0867.
Cau 14. Chon dap 4n (@
IA? =1B?
Goi I(a;b;c) 13 tAm dudng tron ngoai tiép tam gidc ABC, ta c6 { TA* = IC?
I € (ABC).
Ta cb
IA? = IB?

Sat+b-12+(Cc+2)’=(@+2)>*+(b—-1)>+(c—2)?

Sa—2c=-1 (1)

Tuong tu,

IA? = IC?

Sa+b-12+(c+2>*=(@a—-2>+b-3)>2+(c—4)>

Sa+b+3c=6 (2).

Lai ¢6 AB = (~2;0;4), AC = (2;2;6), Al = (a;b— Lic+2) = [AB, AC] = (~8;20; —4).

Ta cé
I €(ABQC)

o [4B,40] - 4T —o

& —8a+20b—4c—28=0
& -2 +5b—c=T7 (3).
a—2c=-1 a=1
Tu (1), (2) va (3), ta c6 hé phuong trinh < a+b+3c=6 Seb=2=1(1;2;1).
—2a+5 —c=7 c=1
Tap hop céc diém cach déu ba diém da cho 14 truc dudng tron ngoai tiép tam gidc ABC.
Truc dudng tron ngoai tiép tam gidc ABC qua I vA nhan vée-to ¥ = [E, 1@} = (—8;20; —4) =
—4(2; —5;1) 1 véc-to chi phuong nén c6 phuong trinh tham s6
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r=3+2t
y=-—-3-—5t
z=2+t.

Cau 15. Chon dap 4n @)

Vibén luc Fy, Fo, Fs, Fy cling téc dong vao mét chat didm S Iam cho chét diém dimg yén nén
_>
0

A R Pt P T o Fre (Fra Tot T o [Ful = [Fr Pt Tl

Suy ra

Fal = VI Fr+ Fao+ Faf?
= \/|?1|2 + |?2|2 + |?3|2 + 2(?1 : ?2 + ?2 . ?3 + ?1 . F:’,)
= \/(|?1|2 + |?2|2 + |?3|2) + 6|?1|2cos 60°

= 1/6-(30v6)2 = 180 N.

Cau 16. Chon dép 4n (@)

Hai mit phing (P) va (Q) song song véi nhau, mit phing (a) song song va céch déu hai mit
phéng (P), (Q) c6 phuong trinh dang z —y +22+d =0 (d # 3 va d # —6).

Chon M(—d;0;0) € (o), khi d6 ta c6

A(M, (P) = d(M, (@) » L —4F3L _ _J4+68l 3

; VIF1+4 1+1+4 2’
Vay (a):x—y—|—2z—§=0¢)2x—2y+4z—3=0.

Cau 17. Chon dap 4n (@

—
Dat,@’:amzz’vwm:zkmaé|a>|:]?]:3, 7| =67 -5=07 ¢=

T -7 =0
Vi N 1A trong tAm tam gidc BCC' nén ta cé:
SMN = MC + MC' + MB

- (1\7./71+ﬁ)+ <M+m> +(]\—/IZ+,@))

=7+ﬁ_37.
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= 36MN? = (27 + 45 —2)’
— 4@ 41602+ C2+160 -6 —43 -7 —80 -7
— 108
= MN = /3.

Cau 18. Chon dap 4n (@
4

Pit [ = / f(z) da.

Khi 46 ta ¢6 T = F(4) — F(1) = G(4) — G(1).
Tt gid thiét F(4) +4G(1) = 4G(4) + F(1) + 2025 ta c6
[F(4) — F(1)] — 4[G(4) — G(1)] = 2025 = I — AT = 2025 = I = —675.

Cau 19. Chon dap 4n @)

Goi s6 keo dudc thudng clia ba ban Binh, Kha va Giéi lan ludt 13 a, b, c.

S6 keo dugc thudng ctia Binh, Khé, Gibi theo thit tu l4p thanh mét cAp sb nhan nén ta cé b? = a-c.
S6 keo dugc thudng cia Binh, Khé, Gidi sau khi ting theo thit tu lai tao thanh mdt cAp sb cong
nén ta c6 day a + 84, b+ 54, ¢ — 138 14p thanh cip sb cong.

Khi d6:

— 54
b+54=¥@b=“;c—81.
Thay vao b? = a - ¢ ta dudc:

2
(a;—c—81> =a-cC
1. 1 2
@Za2—5a0+%—81a—810+812=0

& a® — 2a(c + 162) + (c + 162)* = 648¢
& [a— (c+ 162)]* = 648c
a=c+ 162+ 18v2c

a=c+162 — 18V2c.
Thit cac dap an ta co:

4

oy _ [a ~ 1113,40 o

Péap dn A: ¢ — 138 = 288 & ¢ = 426, thay lai ta dugc 62.50 (Loai vi a,b,c € N)

a =~ 62,50.

0 = 882 (Loai)

'a =18 = b= 72 (Théa man).

Khi d6 cap sb nhan 14 18, 72, 288 va cAp s cong 13 102, 126, 150, théa man diéu kién dé bai.
L, . a = 968 (Loai)

Pép an C: ¢ — 138 = 200 & ¢ = 338, thay lai ta dugc .

|a =32 = b= 104 (Loai).

(Loai vi cAp s6 nhan phai c¢6 cong boi 1a s ty nhién va c phai 13 s6 16n nhét).

a = 772 (Loai)

a=2=b=20 (Loai).

(Loai vi s6 keo con lai ciia Gidi sau khi cho di khong nhiéu nhét).

Pap an B: ¢ — 138 = 150 & ¢ = 288, thay lai ta dugc

Dép 4n D: ¢ — 138 = 62 < ¢ = 200, thay lai ta dugc

Cau 20. Chon dap 4n (@
Dua vao do thi cia ham s6 y = f’ (z) ta c6 bang bién thién ctia ham s6 y = f (z) nhu sau:
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z —00 -1 1 4 400
y = f'(z) -0 + 0 - 0 +

DAVAY

Gi4 tri 16n nhit ctia ham sb y = f (z) trén doan [—1;4] dat dugc tai diém = = 1.

Cau 21. Chon dap 4n @)
12
- nhan gid trj nguyén khi 2 + 1 € {1; £2; £3; £4; 26, £12}.

Tacoby=-3+
x

Tic 13 c6 tit cd 12 gia tri z nguyén.
Chon hai sb z nguyén tuong g véi hai diém phan biét c6 C2, = 66 céch.

Cau 22. Chon dap 4n €)

Ta c6

Sm _ mui+m(m—1)d _ m*
S,  nuy+nmn-1)d  n?
(wy —dym+m?d _ m?

(uy —dyn+n2d  n?
= Uy = d.
24d 24

Vay up = w1 + (n — 1)d = nd; Z—zi=@=%nén242—252=—49.

2

Cau 23. Chon dap 4n @)

§%é+y@+zﬁzx(ﬁ+m)+y(m+m)+z(m+m)

7

= (z+y+2)AM + (zMB + yMC + zMD)
— AM.
o ([zty+z=1
€en LN \ \
eMB +yMC + :MD =10

-

1
S>r=yY=2z= 3 va M la trong tdm tam gidc BC'D.

Cau 24. Chon dép 4n @)
Tap x4c dinh 7 = [-2; +00).

Xét f(z) = Vo F2- (?)Hﬁ —%]

=-2
, 5 . =5
Tacd f(z)=0& |z=5 va f(z) >0 & 5
T = —2.
x = —4 (Loai)
x -2 5 400
f(x) | 0 - 0 +

TRANG 523


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

Két hop gia thiét = € [5;2025] U {—2}, c6 2022 sb nguyén.

Cau 25. Chon dap 4n @)
Ta c6

F() :/f(x)dxz/(\/ziﬁJr;Oi) dz

1

—-= 2024
2 1) 24+——1]d
2z +1) +2x+1 z

|
—~—

1 (2z+1)Y2
S

2

=+v2z+1+1012In(2z+ 1)+ C.
Xét phuong an C:
F(z) = 2z + 1+ 506In(2ez + e)* + C

=2z +1+1012Inle(2z + 1)] + C
=42z +1+1012(Ine + In(2z + 1)) + C

=42z +1+1012In(2z + 1) + C".
Xét phuong an D:
F(z) =v2z+1+4+1012In(4x +2)+ C

=2z +1+1012In[2(2z +1)] + C
=+2zx+1+1012(In2+In(2z + 1)) + C
=2z +1+1012In(2z + 1) + C".

1
+2024- 2 In(2z+1) + C

Cau 26. Chon dap 4n @)
Ta ¢6 AB = (—100; —70; 10).
Goi M(a;b;c) 13 toa d6 vi tri clia may bay & gan dai kiém soat nhét.
Suy ra
OM 1 AB
= OM L AB
& OM-AB =0
< —100a — 706+ 10c =0
& ¢ = 10a + 7b.
Ta ¢6 AM = (a — 222;b — 220; ¢ — 10).

—
Mat khac, AM cung phuong zﬁ nén
a—222 b5-220 c—10

—-100 =70 10
a—222 b—220

— =1 —10.
=T — Oa+7b 0

a — 222 = —10(10a + 7b — 10) {101(1 + 70b = 322 {a = —28
Suy ra

b— 220 = —7(10a + 7b — 10) 70a + 50b = 290 b = 45.
Suy ra ¢ =10 (—28) + 7- 45 = 35.
Vaya+b—c=—-28+45—35 = —18.

Cau 27. Chon dép 4n @)
batu=3—ztaco
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z —00 0 4 +00
U +o0 3 -1 —00
f(u) + 0 — 0 +
x —00 -1 3 +00
f'(z) + 0 — +
Do d6
Ta cb

yzf(|x2+4x—2m|) :f(‘uz—lOu-l-Zl—mD.
y = (B |520)_(1{0u jgﬁfﬁ ™) f (|u* = 10u + 21 — m|).
Hamsby = f (|#* + 4z — m|) dong bién trén khodng (0;4) khi va chi khi ham séy = f (|u® — 10u + 21 — m|
nghich bién trén khodng (—1;3)
< y'(u) = 0,Yu € (—1;3)
& (v —10u+21 —m) f' (Ju* — 10u+ 21 —m|) > 0,Yu € (—1;3)
u? — 10u+ 21 —m > 0,Vu € (—1;3)

{f’ (Ju* = 10u+21 —m|) > 0,Yu € (—1;3)
< u? —10u+21 —m < 0,Vu € (—1;3) (*).

{f’ (Ju* = 10u + 21 — m|) <0,Vu € (—1;3)
|u? — 10u + 21 — m)|
|u? — 10u + 21 — m)|
Xét ham s6 g(u) = u® — 10u + 21 trén khodng (—1;3).
gd(u)=2u—-10, ¢ (u) =04 u=>5.
Béng bién thién

=
Ta c6 f' (Ju* —10u+21—m|) >0 & ;3

) & |u® — 10u+21 —m| > 3.

Vay hé
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[ (m <0
|u? —10u+21—m|
(*) &
{u —10u+21—m|
u —10u+21—m>
& u —10u+21—m<
m =3
1<u —10u+21—m
(m <0
m+3<0
[ [m— 3> 32
@ (
m > 32
m—1<0
| (m+3 =32
'm < -3
@ A *A
| v0 nghiém.
Do m € (—2025;2025) nén
m € {—2024; —2023; —2022;. . .;

3, Vu € (=1;3)
3, Vu € (=1;3)

3, Vu € (—1;3)
—3,Vu € (—1;3)

< 3, Vu € (—1;3)

~3}.

Vay c6 tat cd 2022 gia tri tham s6 m.
Cau 28. Chon dép 4n €Y

A B
D : \\ \ \\\\C
Al L\____L__B\ _________ B
/// //’/’//b\ \\\\\\

Dl = = Cl

Goi O = A'C'ND'B’, ta c6 B'O L (ACC") nén gbc giita AB’ v6i mit phang (ACC') 1a gbc B'AO.
2
Gié st hinh 14p phuong c6 canh a, xét tam gidc vuéng OB’A c6 OB’ = %, AB' = a2 =
—— OB 1 _—
in OAB' = = - = 0AB = 30°.
sin 15 =3
Cau 29. Chon dap 4n (@
Phuong trinh f’ (z) = 0 c6 céc nghiém 1a x = —1;2 = 1 vA z = 3, ta c6 bang xét dau cta f’ ()
z —00 -1 1 3 ~+00
(@) - 0 + 0 + 0o -
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Dua vao bang xét ddu f' (x) , hAm sé da cho dong bién trén khodng (—1;3) .

Cau 30. Chon dap an @
Diéu kién x4c dinh z € R.
Bat phuong trinh tuong duong e® + In (x +V1+ x2> < —mz? 4+ miz + 1.

. 1
Xét ham 6 f(z) =e"+In(z+ V1+22) b f'(z) =€+
1 i T 0
luén dong bien trén R, ¢ lim f(z) = —o0, EIJP f(z) = 400 va d0 thi di qua diém (0;1).

Xét ham sb g(z) = —mz® + m?z + 1.
- Néu m = 0 thi g(x) = 1, khi d6 bat phuong trinh cé nhiéu hon mét nghiém.
- Néu m # 0 thi dd thi ham s6 g(x) 1a mét parabol (P) c6 truc d6i xtng la duong thing = = %

> 0, Vz € R, nén ham s6 f(x)

3
m m
a dinh I (—'— 1).

v 24T
+ Néu m < 0 thi (P) quay bé 16m 1én trén nén bat phuong trinh da cho cé nhiéu hon moét nghiém.
+ Néu m > 0 thi (P) quay bé 16m xubng duéi va EI_II g(z) = —oo nén bat phuong trinh da cho
luén cé nhiéu hon moét nghiém.
Vay khong ton tai gia tri ndo ciia tham s m dé bat phuong trinh da cho cé6 mot nghiém.

Cau3l.Chondipén: @ @ O @

a) Ta ¢
45 + 2025ﬁ2+1
'(z) = —2025e 202 _ 202562025 _ 2025 L
f'(z) 457 + /202522 + 1
= —2025e 2927 _ 202520252 _ 2025 - 45 <0, Vz €R.
) 451 +/202522 + 1
Vay ham so0 y = f(x) nghich bién trén R.
b) Ta ¢
f(—z) = ¥ — 722 _ 2025 In (—452 + v/202522 + 1)

1

45 + /202522 + 1

= — [e720%5% — X% _ 9025 In (452 + /202522 + 1) |

= —f(=).
Vay f(—z) = —f(z), Vz €R.
c¢) Theo cdu a) va ciu b) ta c6

f(z+2025)+ f(m —¢€*) =0

& f(x +2025) = —f(m — €)
& f(z +2025) = f(e® —m)
Sax+2025=e"—m
Se®—r—2025=m (x).
Xét ham sb g(z) = € — z — 2025 trén khodng (—o0; 3).
Tacg'(z)=e"—1=0&z=0.
Dua vao bang bién thién, phutong trinh (*) cé diing 2 nghiém nhé hon 3 khi g(0) < m < ¢*—2028 <
—2024 < m < ® — 2028.
Vim € Z nén m € {—2023; —2022;...;—2007}.
Vay cé 17 gia tri nguyén ctia tham sb m.
d) Vi ham s6 f(z) nghich bién trén R nén bat phuong trinh da cho tuong duong

_ 20257 _ ,—20252 _ 9095
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f(log(2z — 3)) > f(log(x + 4))
& log(2z — 3) < log(z +4)

2r—3>0
{29;—3 <z+4
{J;>§
& 2
<7
& g <z <T.
Vay tdp nghiém cila bat phuong trinh 14 T = (g, 7]

Cau 32. Chon dap 4n: @ (D) (c) (d )
a)

Goi H 13 hinh chiéu ctia A trén mit phing (ABC).
AB 1 SB (gia thiét)
5 AB 1 HB (1).
°\AB L SH - W)
Chitng minh tuong ty AC L HC (2).
Gia thiét lai c6 tam gidc ABC vudng can tai A (3).
Tu (1), (2), (3) suy ra tit gihkc ABHC' la hinh vuéng canh a.
Goi I 1 tAm hinh vuéng ABHC, K 1a hinh chiéu cta H trén SI.
HI = “Tﬁ HS = VSA* — HA® = 2.
HS-HI 2a

Ta ¢

TRANG 528


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

A
Goi H 1A trung diém cla canh BC.
) > N > <. . |BCLSH
Céc tam gidc SBC va tam gidc ABC la céc tam gidc déu nén BO L AH = BC 1 (SHA), suy

ra géc phéng nhi dién [S, BC, A] = SHA.

Tacé SH = AH = SA = “T*/g = ASHA ddu = [S, BC, A] = SHA = 60°.

c)

Goi H 13 trung diém ciia canh BC = SH | BC, ma BC = (SBC)N(ABC); (SBC) L (ABC) =
1 1

SH | (ABC) =V = 3SH - Saapc =3 -a 3-a2V3 =d’.

d)
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Goi D la trong tam tam gidac ABC = ﬁ = ZS?
Dit SA __ 5B _ SC _,
TSA SB’ el
Ta c6 5_15 (@ﬁ SB+5C) & @ (xSA’ ySEB + zS—'C_’)’> ma 4 diém G, A, B',C"
ddng phing nenx+y+z—4
K’ SA SB' SC" 1 - 27 _
V SA SB SC wzyz~ (z+y+2)?° 64

V'> o7 4
A Y hig=y=2=_—
:><V 6 TSV =2=3

Lai cé o
r+y+z=4vaz,y,z>1
=>1<z,y,2<2
S y-1(-1)>
=>yz—(y+2)+1
=>yz=23—z
%4 1 1 1

iVgx(?)—at:) T 3z—-a2  f(z)

0
=0

T 1 1,5 2
9
f(z) / : \
2 2
(V) ~mm e
e
Vay tong gia tri 16n nhat va gia tri nhé nhit cla % bang 2—1 + % = % = % =a+b=123.

Cau33.Chondipsn: @ @ @ O
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A D'

D

B o

B

a) G la trong té_m) tam_)giéc CB'D' nén
384G = AC + AB + AD'

_AB+AD + AB + AA' + AD + AA'
— 9AB + 24D + 244",

b) I 1a trung diém ctia doan BB = Al = % (zﬁ-ﬁ-ﬁ) = % (2@—!—@)
Suyra6ﬁz6(ﬁ—ﬂ) =6<—§E+§E+é@> :—2E+4E+ﬂ.

c) Tacéﬁ:—ﬁ+zﬁvéz4—0>’=@+ﬁ+m.
Suy ra

9BD - AC' = —2AB? + 2AD? — 248 - AA' + 94D - AA
=-2-3242.-62—-2-3-9-¢c0s60°+2-6-9-cos60° = 81.
d) Ta c6 ’@—@):‘ﬁ‘:BD=\/32+62—2-3-6-00360°=3\/§.

Cau 34. Chon ddp 4n: @ ® © (d]

a) Ta c6 tm E cia mit cau dudng kinh AB 1a trung diém cta doan thing AB = E(—1;1;2).
b) Goi I 1 hinh chiéu cta A trén (P) = AI L (P).

r=1+1
Khi d6 phuong trinh dudng thang AT 1a { y =2 —t
z=2+t.

Vile(P)néntacél+t+t—24+24+t-4=0=>t=1=1(2;1;3).

Goi M 1a diém dbi ximg clia A qua (P) = M(3;0;4).

Goi A’ 14 diém d6i ximg clia A qua (Oxzy) = A'(1;2;-2).

Chu vi tam gidc ADE bing AD + DE + AE =MD + DE+ EA > MA'.

Chu vi tam gidc ADE nhd nhét bing M A’ = 2/11.

c) Ta c6 A; cit A,.

Goi (Q) 1a mit phing chita A; va A,.

Mt phing (Q) di qua M(1;0; —2) vA cb véc-to phap tuyén 7 = [¢1, @3] = (0; —5; —5).
Nén phuong trinh mét phing (Q) 1 y + z + 2 = 0.

Goi A=A3N(Q) = A(—2;-1;-1).

Goi B=A,N(Q) = B(1;1;-3).

Ta cb E = (3;2; —2) khéng cung phuong véi U1, o, ma AB, A1, Ay ddng phing nén AB cit
Ay, Ao
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Suy ra AB la dudng thing cdt 4 dudng thdng A, Ao, As, Ay
Pudng thing ndy c6 mét véc-to chi phuong 13 ﬁ (3;2;—2).
d) Goi M(m;0;0), N(0;n;0), P(0;0;p).

Ta c6 phuong trinh mét phing (a) 13 LY
m

L
n p
Vi A la trong tdm tam gidc MNP = m =3,n=6, p=206.

Khi d6 phuong trinh mit phing (@) B 2+ Y+ 2 1o 2c+y+2-6=0.

3 6 6

Cau 35. Chon dép én: @ O () (d )
a) M6t ctia mau s6 ligu 1a:
25 — 10
M, =8 .1~ 854.
0 +(25—10)+(25—12) ’

b) Ta cb:

51

1 (1+3)

=7
Q1 + 10
.51

— —(1+3+10)
Qs =8+ 2 5 (9 —8) =897
Ag = Q3 — Q1 =897 — 17,875 =1,095.
c) Gi4 tri trung binh ctia mau sb liéu la:

1
T= 5 (1-55+365+10-75+25-85+12-9,5) ~ 8,36.

Phuong sai clia mau sb liéu ghép nhém 1a:
2 1+(55-836+3(65—8,36) +10- (7,5~ 8,36)* +25- (8,5 — 8,36)* + 12 (9,5 — 8,36)’

. (8=17)="17.875

51
0,824.

Suy ra dd léch chuén s ~ 0,91.

d) Ta cé:

Q1 —1,5-Ag=7.875—-1,5-1,095 = 6,2325
Qs+1,5-Ag=897+1,5-1,095 = 10,6125.

Cau 36. Chon dap an: e @ G @

a) Ta ¢
/ f(z)dz + / f(z)de = / f(z)de — / f(z)dz

— 24— (—4) = 28,
b) Taco V = / (2vF—22) dz = 144 (avit).
&) Bitt u(x) = f(z) + o (2).

Ta cé:
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/lf(x ) + zf'(z)]? dx+45—30/ [22f(z) + 2°f'(z)] dz
& [u(z)de +45 = 30 / 22u(z) de
& u2(:c)d:c—2-15/1x2u(:c)da:+45=()
&

[v*(z) — 2 - 155°u(z)] dz + / (15:1:2)2 dz =0

& [u2(:v) — 2 - 15z%u(z) + (153:2)2} dz =0

L O O, O, O—_

@/ z)—1522]" dz =0

= u(m) = 1522

= f(z) + zf'(z) = 152°

& [zf(z)] = 152°

& of(x) = 52° + C.

Theo dé f(1) =5 nén C = 0.

Do d6 f(x):5a:2:>/f(a:)da:=/5x2dx= §
0

3
0
d) Ta c6 F(z) = zInz 1 mdt nguyén ham ctia ham s6 fif) nén:
F'(z) = % & (zlnz) = féf)
Shr+l= %

& f(z) = (Inz + 1)e”

Céu 37. Chon dép 4n: @ (D ) © ®

a) Goi 3 s6 tao thanh mét cAp s6 nhan cé cong bdi ¢ = 5 18 uy; Suy; 25u;. Ta cb
up =1 up > 1
54 .
25u; < 2025 u; < 81

V6i u; =1 ta cb cap s6 nhén 1; 5; 25.
Véi u; = 2 ta cb cap s6 nhan 2; 10; 50.
Véi u; = 3 ta cb cap sb6 nhan 3; 15; 75.

Véi u; = 81 ta cb cap sd nhan 81; 405; 2025.

Vay s6 cach chon dudc 3 sb tao thanh mot cap sb nhan cé cong boi ¢ = 5 13 81.

b) C6 675 sb chia hét cho 3 tir 2025 s6 nguyén duong dau tién 1a {3;6;9;...;2025}.

Do d6 sb céch chon dugdc 3 sb chia hét cho 3 13 C3..

c) Tt 1 dén 2025 c6 1013 s6 18 va 1012 sb chén.

S6 cach chon dugc 3 s 18 trong 1013 s6 18 13 C3,5.

d) Gi st ba s6 dudc chon lan lugt 13 a, b, c. Ba sb nay theo thit ti 14p thanh mot cip sb cong.
Khi d6 a + ¢ = 2b. Ta c6 2b 1a s6 chin, suy ra a, ¢ cing chin ho#c cling 18.
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S6 cach chon a, ¢ 13 C3,; + C3)ys-
Ta c6 s cach chon dugc 3 sb a, b, c theo thit tut tao thanh mét cip sb cong 1a C3y 5 + Clypo-
2 2

< % . . 2 C
Goi A 1a bien ¢ chon duge 3 s6 tao thanh mot cap sb6 cong, suy ra P(A) = W
2025
X4c suat chon dugc 3 sb khong tao thanh mot cip s cong 1a
2 2
P(A) =1 - P(A) = 1 — S0+ Cloiz & 9999588031,
Cso25

Cau 38. Chon dép 4n: @ (b ® @

a) Ta c6 do thi ham s6 c6 dudng tiém cin dimg Az =1nén —d=1&d = —1.

az’ +bx + ¢ , ar? —2ax —b—c
Suyraf(x)—Téf(m)— (1}—1)2
'(-1) =0
. f,( ) 3a—b—c=0 a=1
VigF(3)=0 b+c=3 b+c=3
, c= c=3.
f(0)=-3
-1
Tacéf’(x)=0¢>[x
xTr =
T | —00 -1 1 3 +00
f'(z) + o - | - 0o +

Mit khdc mi =1=
it khdc min f(z)

Suy ra b= —5, c = 8.

(1m+in)f(x):1$f(3):1:>9a+3b+c:2:>3b+c=—7.

. 25 8 4

Do d6 ham 6 f(z) = =22 F8 _ o 44 %
z—1 z—1 ,

Véiy dudng tiém cln xién cta do thi ham s6 y = f(z) 14 dudng thang c¢6 phuong trinh y = z — 4.

b)

T —00 -1 1 3 400
f'(z) + 0 - | - 0o +
x=-—1
Tacé fl(z) =0«
ra=oe 77
Do d6 diém cuc dai clia ham sb da cho 13 z = —1 va diém cuc tiéu cla ham s da cho 13 z = 3.

c) T bang xét dau ctia f'(x) suy ra ham sb da cho dong bién trén khodng (1;+o00) va nghich
bién trén khodng (—oo; 1) 13 sai.

2 _ —
d) Ta c6 f'(z) = ¢ —2e-3

(z —1)2
2 _
Goi tiép diém 13 diém M <m; %_77114—8) (m #1).
m2—2m—3

Phuong trinh tiép tuyén (d) ctia d6 thi ham s6 y = f(z) tai diém M la y = (17

(z -

m2—5m+8

m) + —

11 — 3m>
m—1/

(d) cit tiém cén xién y = z — 4 tai diém B(2m — 1;2m — 5).

Giao diém ctia hai tiém can 1a C(1; —3).

(d) cat tiém can dimg = = 1 tai diém A (1;
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Tam gidac ABC c6 chu vi 1a

m2—2m —3

o= 2\/(m v (TLET) rav i
“oyfim 1 (mor ) eavm e B

Im — 1

16

0 8
22\/2(’)’71—1) +m—8+2\/§|m—1|+

Im —1|°

e 16
Theo bét déng thitc Cé-si ta c6 2(m — 1) + ——— > 2v/32 = 8v/2.

(m —1)?
% N 2 . 2 16 4 2
Dau bang x4y ra khi 2(m — 1)* = m@(m—l) =8& (m—12%=2v2
Va 2\/§|m—1|+ﬁ > 21/16V2 = 8V/2.
D4u bang x4y ra khi 2v/2|m — 1| = |m8—_1| & (m—-1)2%=2v2

Do d6 AB+ BC + CA >2\/8V2—8+8V2=4V/2v2-2+8V2.
Déu bing x4y ra khi (m — 1)2 = 2v/2.
Vay tiép tuyén cia do thi ham sb y = f(x) tao véi hai dudng tiém cin ciia né mot tam gidc cb

chu vi nhé nhit bang 8v/2 + 4V/2v2 — 2.

Cau 39. DPéap an: 0,5.

Goi I, I 1an lugt 13 cudng d6 clia ngudn séng A, B.

Ta c6 I4 = 81p.

Goi z 13 khodng cich tit M dén A va 12 — z 14 khodng céch tit M dén B.

. I
Do sang tai M do nguon A tao ra la —’;.
x

R I
Do sang tai M do nguon B tao ra la S —
(12 — z)?
A ’ R A 2 A R N IA IB SIB IB 8 1
D6 sang tong cong cua vat the M la 2 + 12— 2)? = + 12— 2P =1Ip <; + m)

8 1
Détf(x)=?+mvéio<x<l2.

Dé do sang tai M 1a nho nhét, ta cin tim gi4 tri cyc tiéu clia ham sb f(x) trén khoang (0;12).

16 2
Taco fi(z) = ——2 + —o
a co f'(x) o + (12— )
16 2
/ = —_—— _— =
f(z)=0& x3+(12—x)3 0
o 210
(12—z)3 23

& 8(12 — 1) = 23
& =2(12 - z)
& =8

Bang bién thién:
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x 0 8 12
f'(z) - 0 +
0,1875

Gi4 tri nhd nhét ctia f(z) trén khodng (0;12) 14 0,1875 khi z = 8.
12—z 4 1

8

Ti s6 khodng cach tit M dén hai ngudn sing bang

Cau 40. DPap an: 11,4.

Goi OA’ 13 cot dién khi chua bi nghiéng, OA 13 cot dién sau khi bi nghiéng vé huéng Nam 30°, B
13 béng clia A trén mit dat.
Khi dé, (OAA") L (OBx) theo giao tuyén Oz.
Ha AH | Oz = AH 1 (BOx).
Suy ra BH 13 hinh chiéu ctia BA trén (BOz) = ABH = 30°.
Xét tam gidc AOH vudng tai H, ta c6 OH = OA - cos60° = ,—;; AH = OA -sin60° = hT\/§
Mt khéc, (ABH) L (OAH) theo giao tuyén AH;
Ma BH 1 AH = BH | (OAH) = BH 1 Oz.
3h

h
Xét tam giac ABH vudng tai H, ta c6 BH = AH - cot 30° = g V3= o

Xét tam giac BOH vudng tai H, ta ¢

2 2
B02=0H2+BH2<:>182=%+%
ﬁhzwzllAm.
V10

Cau 41. Dap an: 63,6.
Chon hé truc toa @6 Ozy nhu hinh veé.
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Goi %, 14 hoanh d6 giao diém ciia hai parabol v6i Oz (0 < zo < 8).
Ta cé phuong trinh ctia (P;) 13 y = a(2? — 22), ddng thsi (P;) di qua diém c6 toa dd (8;14) nén
14

14=a(64—12) = a=

64 — z%
Vay (P):y = oo (e — 23) = f(2)
ty = x° —zxzg5) = f(x).
. —1422
Ta c6 (Py) cit Oy tai diém cé tung @6 la y = ol %2, suy ra ban kinh ctia dudng tron la
14z2
r= .
64 — z2
. , \ N N \ 2 2 14x(2) ’
Khi d6, phuong trinh dudng tron la z° +y" = ——5 | .
N A s X RN 2 N \ N px N e N \ 14:1:(2) 2
Ham s6 ¢6 d0 thi la nita dudng tron nam dudi truc hoanh c¢6 phuong trinh la y = — 6122 x? =
—Tp

g(z).
Do (C) 13 dudng tron cé duy nhat mét diém chung véi cac parabol tai cic dinh clia parabol d6

nén hé
4, 142 \*
s—2@ W ="\\g=gz) & O
{f (z) = g(z) 0 0
28x x

f@)=g@ = - ®)

— 72 2
64 — x5 ( 1423 ) 2
\ 64 — z2

c6 nghiém duy nhét.
1422 )2 2 64 — 2

, thé vao (1) ta dugc

fo(2)=>\/(

64 — z3
14 (xz—zz):—64_x% 2:( 14z} _64—z(2)>.64—x(2,'
64 — 2 0 28 64 — 2 28 14
. . 14z 4 — 2 4 — 12
Dé hé c6 nghiém duy nhét thi phuong trinh 2 = ( o 5 — 6 a:o) . 64— o c6 nghiém duy
64 — xj 28 14
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nhét.
Suy ra
( 14z§ 64—x§> 64— 13 <0
64— 12 28 14
14z 64— <0
64 — x2 28

& —zg + 5202 — 4096 < 0

22 < 8

=

0
x2 > 512 (loai)
= 29 < V8= 120 € (0;V8].
Dién tich ctia hinh tron 16n nhét khi ban kinh 16n nhét.

3 N X 14$2 2,0
Xethamsof(x)=64_ v6i 0 < z < V8.
1192z >0, Yz € (0;V8], suy ra max f(z) = f(v/38)
(64—a%2 ~ T e |

Tttc 1 hinh tron 16n nhat khi ban kinh 16n 2nhémt khi 7, = V8.
14

Khi @6 ban kinh ctia hinh tron la r = o 5 = 2.

Suy ra dién tich hilnh tron 14 S = 7r? = 4n.

Khi d6 (P): y = sz —2.

Dién tich phan 14t gach 1a

xr2

Ta c6 f'(z) =

8
1 2(v2+1
SG=4/<Zx2—2> dw+4w=w+4wzl34,318 m?.
V8

Dién tich phan trong cé 13
32(v2+10
Sc=28-16— Sg =448 — (# + 47r) ~ 313,682 m?.
Téng chi phi 1a T = 240 - Sg + 100 - S¢ = 63604,52 nghin dong ~ 63,6 triéu dong.

Cau 42. Dap an: 14,7.

A P
o

O~

o
D

bit BM = MQ =z cm (0 <z < 16), BP =y (y > 0).
Ta c6 MC =16 — BM =16 — z.
QC = /MQ? — MC? = \/a? — (16 — 2)? = 4y/22 — 16 (z > 8).

Ta cb
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Secop = Scom + 2SuBP

& %BC(QC+ BP) = %QO-MC’+2 : %BM .BP

& 16(4v2x — 16 + y) = 422 — 16 - (16 — x) + 22y
4z

Noresty
N . 2 4z 2 162> 21°
h”‘ .. 2 £ l\ MP — 2 (_) = 2 p— .
Chiéu dai nep gap la \/ﬂﬂ + 2z — 16 \/x + 2x — 16 \/Qa: —16
3

. x
X/ h\ ~ — ya 1 .
ét amsof(Qx() 2x_)16v218<a:< 62
3z%(2x — 16) — 2x 4x° — 48x
5 = = - f! = = 12.
6 f() (2z — 16)2 r—igp @ =0=2
_ _ a3
Suy ra xg(lgﬁ)f(ﬂ:) = f(12) = 6°.

=y =

)

Vay chidu dai nép gip nho nhit 13 M Py, = 6V6 < © = 12.

Cau 43. Déap an: 0,36.
Goi A 13 bién cb hai ban gip nhau.
Goi « 1a sb phit Thanh dén diém hen (tinh tit 9 gis 30 phit).
Goi y 1a sb phiit Mai dén diém hen (tinh tit 9 git 30 phit).
Piéu kién: 0 < z < 60; 0 < y < 60.
Ta biéu dién sb phit x theo truc hoanh va sb phit y theo truc tung, nhu viy sd phit dén diém
hen ctia Thanh va Mai dugc biéu dién béi mot diém (z;y) ndm trong hinh vudng canh 60 (mot
phit duge tinh mét don vi).
y <12

> _12 (%).
Nhu viy, dé hai ban gip dugc nhau thi (z;y) phai ndm trong mién nghiém ciia hé bit phuong
trinh (*).
Dién tich mién nghiém: S = 60% — 2 - % - (60 — 12)* = 1296.

X 1296 9
Vay P(A) = 602 o5 0,36.
Cau 44. Dap an: 240.
Véc-to van téc ciia chiée Flycam: o = (6;4;1) m/s.
Chiéc Flycam bay tit gbc toa dd O t6i vi tri diém M (a;b;c) sau t gidy (¢t > 0).
Suy ra M (6t;4¢;t).

H

Ta c6 MA = (40 — 6t; 203 — 4¢;8 — t); MB = (160 — 6t; 22 — 4t;12 — t).
Géc quan sat tao bdi hai tia MA va M B:

cos (174, 378) = MA-MB

~ MA-MB

2 R T —
beé hai ban gidp dugc nhau thi z;y théa dieu kién |z —y| < 12 & {
r—y

10962 — 2120t + 53¢
/(40 — 61)% + (203 — 4£)% + (8 — £)2 - /(160 — 6¢)2 + (22 — 4¢)2 + (12 — £)?
10962 — 2120t + 53¢
= f(t).

" /42873 — 2120¢ + 53t2 - v/26228 — 2120¢ + 53¢
Dit u(t) = 53t* — 2120¢.

—A) ? 10962 10962
Suy ra cos (M , M ) = 0962 + u = 0962 + u = g(u).
V42873 + u - /26228 + v /1124473044 + 69101y + u>
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101+ 2
/1124473044 + 69101 + uZ — (10962 + 1) - 09101 + 2u
2v/1124473044 + 691010 + o2

1124473044 + 69101u + u?
1124473044 + 69101 + u?) — (10962 + ) (69101 + 2u)

2 (1124473044 + 69101u + u2)>

= (106t — 2120) -

2
— (106t — 2120) - (

1491460926 + 471
_ (106¢ — 2120) - 91460926 + 47177u N
2 (1124473044 4 69101 + u2)2
ft) =0« =20 & t=20 St=20
B u =~ —31614 (vd nghiém) ~~ [53t> — 2120t ~ —31614 (v6 nghiém) -
Béang bién thién:
t 0 20 400
f@) - 0 +
0,3269 1
| T~
—0,98

Géc quan sit tao bdi hai tia M A vd M B 14 16n nhét khi va chi khi f(¢) dat gid tri nhé nhat.
Dua vio bang bién thién ta cé min f(t) = £(20) khi ¢ = 20.

Khi d6 M (120; 80; 20).

Vay a+ b+ c+t = 120 + 80 + 20 + 20 = 240.
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Minh hoa S& Ba Ria Viing Tau

Cau 1. Chon dép 4n @)
Nhém chita trung vi 14 nhém: [70; 80).
N _(4+5)

10 = 75.
53 0~ 75

Trung vi clia mau sb liéu ghép nhém 1a: M, = 70 +
Cau 2. Chon dép 4n ()

Goi A;, A; 1an ludt 13 bién cb: béng dén 1, 2 ctia hé théng I bi héng.

Bi, B, 1an ludgt 1a bién cb: béng deén 1, 2 ctia hé théng II bi héng.

Ta cé:

P(A;) = P(A) = P(B;) = P(B3) =0,15=P (A_l) =P (A_z) =1-0,15=0,85.
Goi A, B 1an lugt 13 bién c¢b hé théng I, II bi hdng.

Ta cb:

—1- P (A7)
=1-P (&) P (%)
=1-0,85-0,85 = 0,2775.

P(B) = P(Bl : BQ)
= P(Bl) : P(B2)
=0,15-0,15 = 0,0225.

X4c suat dé ci 2 hé théng bi héng la:
P(AB) = P(A) - P(B)

= 0,2775 - 0,0225 ~ 0,006.

Cau 3. Chon dap an @

Ta cb:
o3+ §) = s 34 7) =0 ()
_3x-|—z=—z+k27r
o 3 3
T T
:31}+§—7T—(—§>+k27'r
3z + = = —= +k2m
o 3 3
3x+z—4—7r+k27r
| 3 3
_ac— 27r+k27r
-9 ' 3
Aad o k2r (kez).
"3 3

Viz e (0;%) =z € {%,g}

Viy phuong trinh d& cho ¢6 2 nghiém thudc khodng (o; g)

Cau 4. Chon dép 4n @)

Déng thiec:

B+16-47 7 = (54420 7T ()
Dit t = 22 — 2y. Khi d6 ding thitc (1) trd thanh:
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5+16-4'=(5+16")-49- 7" 5.7 +16-28 =5-49 + 16" - 49

t
& 5(7" — 49) + 16 (16 . (2) — 49) =0 (2
Nhén thiy phuong trinh (2) c6 nghiém duy nhét ¢t = 2. Vi vé trai ctia phuong trinh (2) 13 ham sb
ddng bién trén R, vé& phai 1a ham hing.
S>t=2&2"—2y=2
& =12>-2

_ 10z + 6y + 26

2242y +5

32?410z + 20

- 22422+3

& (3— P)z*+ (10 —2P)z +20—3P = 0.
Dé ton tai z thi:
A'>0& (5—P)*—(3—P)(20—-3P) >0

elepen
5 19
M =T4+-="".
= M+m -I—2 5
Cau 5. Chon dép 4n (@
B C
O
4 /’/ i/’ //D
I/I/ //// ./B,:’l/—/ _________________ Cl
A D’
Goi O = AC N BD. Khi d6 ta c6 | 0~ PP 40 a5 AOA 1a géc phing nhi dig [A', BD, A
010 = . Khi do ta co A0 L BD o do a goc phang nhj dién A", , Al
Ta, co: Y Y /
_av2 iy —3 5 aV6 o AA" a6
AO—TiAO —VAA +AO —T:SIHAOA—AIO—M—?.

2

Cau 6. Chon dap an @
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Goi F 13 trung diém cta AC, khi d6:
BC | EF = BC || (SEF)

= d(BC, SE) = d(BC, (SEF)) = d(B, (SEF)).
Do E 1a trung diém ctia AB = d(B, (SEF)) = d(A4, (SEF)).

KéAHJ_Si.

EFF 1 AB

0 {EFL 4 = EF L (SAE) = EF L AH = AH = d(A,(SEF)).
Ta co: \/_

1 1 1 9 av?2

A At ae e T AH= 3

Cau 7. Chon dép 4n @)
Van tbc clia tau con thoi biéu dién bdi ham sb:
v(t) = 0,001302¢> — 0,09029¢* + 23
Gia t6c ctia tau con thoi:
a(t) = v'(t) = 0,003906t> — 0,18058¢
a'(t) = 0 < 0,007812t — 0,18058 = 0
St 23,115
a(t) = 0 < 0,003906t> — 0,18058t = 0

o t=0
t ~ 46,2
Béng bién thién:

t 0 46,2 126
V() | 0 - 0 +
v(t) | 23 1194

\ —41,33/

Gia tdc clia tau con thoi sé tang tit gidy thit 23 (tuong ting diém cuc tiéu clia a(t) tai t ~ 23,115),
hosic tit thoi diém gia tc ddi dAu duong tai gidy thtt 46 (¢ ~ 46,2) (IAm tron dén hang don vi)
tinh tit thoi diém ¢ = 0 (s) cho dén khi tén lita dugc phéng di.

Cau 8. Chon dép 4n (@

Goi hinh chép tit gidc déu 13 S.ABCD, O = AC N BD thi SO 1 (ABCD).

Goi canh déy cta hinh chép bing x = AB = BC = CD = AD.

Goi O 13 tdm hinh vuéng M N PQ canh 20cm = O ciing 1a tdm hinh vudéng ABCD.
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Xét tam giac OAD vudng can tai O nén:

T T
OD=0A=—=>AK=0K-0A=10—- —.
V2 V2

Xét tam giac vudng MK A c6:

2
MA=vVMEK? + KA2 = /100 + (10 — i) .
V2

Gi3 sit sau khi gp 1én (v6i S= M = N = P = ), ta dugc hinh chép S.ABCD, cé:

SO =+vVSA?2 —0A? =vVMA? - 0A?

2 2

T T

= 100+<10——) - —
\/ v2/ 2

1
- Sapcep - SO

= Vsapcp =

3
1, ( :c)2 z?
=—.2%-4/100+ (10— =) — =
3 x \/ + 2 2
= %xQ\/QOO —10V2z

- %\/ z4(200 — 10v/2z)

_ %\/ 92002+ — 10v/225.

Xét ham sb f(z) = 200z* — 10v/22° v4i 0 < z < 10v/2.
Vi 0 < z < 10v/2:

f'(z) = 800z° — 50v/2z* = 0 & = = 8V/2.

Ta c6 bang bién thién:

x 0 8v/2 20

f'(=@) + 0 -

0 =13254834

Ham sé f(z) dat gi4 tri 16n nhét khi z = 8v/2.
Suyra BD =16 = OD =8 = ED = 10 — 8 = 2.
Phan dién tich tAm bat bi cit theo yéu cau trén la:

1
S=4-SAMDN=4~§-20=80.

Cau 9. Chon dép 4n (@
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I
Truong hgp 1:
Ta cé:
. VEr4242 33\/1+ +m2
a= lim —— lim
T—+00 x z—)—i—oo
b= lim <Vx2+2x+2—x)
T—+00
(Va2+2z+2-z) (Va®+ 22+ 2+ )
= lim
z—+00 V2 +2rz+2+z
. 2x + 2
= lim
ztoo \ /2 + 2x + 24
, 2+2
= lim = 1.
Sl Te
Truong hgp 2:
Ta c6:
V2 + 2z + 2 —z\/1+ 24+ 5
a= lim M lim ° = -1,
T——00 T—>—00 €T
b= lim <Vx2+2x+ +z)
Tr——00
(\/w2+2x+2+x) (\/x2+2x+2—x)
_x—)oo 1/‘IL-Z_i_Qx_i_z_
. 2x + 2
= lim
x—)—oo1/x2+2x+2_
. 2+ =
= lim =—1.
T——00 _ /1 + + & — 1
Suy ra d6 thi ham s6 da cho c6 hai dudng tiém cdn xién lay=x+1vay=—z — 1.
Cau 10. Chon dép 4n (@)
. . b
D6 thi ham s6 y = azx + 2 + n c6 tiém can ding la £ = —c va tiém cén xién la y = ax + 2.
x+c

T @6 thi ham s6 ta thiy d6 thi ham sé cé:
+ Phuong trinh dudng tiém cdn dinglax =1=—c=c=—1
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+ Dudng tiém cin xién di qua hai diém A (2;0), B (0;2) nén phuong trinh dudng tiém cin xién
lay=—x+2.Suyraar+2=—-zc+2=>a=-1.

Lai c6 @6 thi ham s di qua diém C (0;3) nén ta c6: 3 = a.0 +2 +
Vay P=a+b+c=-3.

=>b=c=-1

0+c¢

Cau 11. Chon dép én @
Goi N la trung diém ctia BC. Khi dé MN | AC.

(E OM) (MN,0M) = 180° — OMN.

Xét tam giac OMN:

Ta,c()MN:A_C a\/_ M:A_B_a_\/?_ON_B_C:a_\/ﬁiAOMNdéu'
2~ g2 ) 2
Nén (A_(f,OM) (_1\)/ OM) = 180° — OMN = 120°.

Cau 12. Chon dép 4n @
Goi D la chan duong phan glac gbéc B ciia tam gidc ABC. Theo tinh chit dudng phan gic ta cé:

DA D
= 20 > DA=-22.DC |
AB BC’
Vi AB = (1;-3;4) :>AB \/_vaﬁ (=6;8;2) = BC = /104.
Suy ra:
p— _AB _ V26 1

- BC 14 2 7
Tit (%) ta c6 diém D chia doan thang AC theo ti s6 k, nén D c6 toa dd:
(, _Ta—kac _ 2

Pm 71—k T3

yA—kyC 11 ( 2 11 )

_ AT _ 22 L p(-Z,751).

Tk T3 3’3

5 _ZA—k‘Zc_l
\D_ ]._k -

Céu 13. Chon dép an: e @ e @

a) Tit diém H k¢ HK | CD, ta c6 CD 1 (SHK) nén géc phang ciia nhi dién [S, CD, A] bing

goc a = SKH.

Ta cé: /3 /3
HK HC 3 3 3 3 3av3
ar S ac Tg T MR=gAl= ey =

tana = SH = a\/§-2 _2

b) Ta c6 BO L (SAC) nén gbc gitta SB va (SAC) 1a géc BSO.

4a)%/3
c) Ta c6 dién tich ddy Sapcp = 2Sac =2 - % = 8a%V/3.

d) Goi I 13 trung diém AM, ta c6 PI | SM nén SM || (PNI).

Do d6 d(SM, PN) = d(S,(PNI)) = d(A, (PNI)) vi P la trung diém SA.
Do H 14 trung diém AO nén d(A, (PNI)) = 2d(H, (PNI)).

Ta c6 tam gidc ACD déu nén AM 1 CD.

K& HK | NI, HK = %AI — iAM - %1 - 4‘2/5 — —“‘2/5.
Xét tam gidc SAH ta c6 PO cit SH tai F nén ta cé:
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SP A0 HF
PA OH FS

HF 1 1 av/3
:>F—S—§IIGIIHF—§SH—T

Ké HE | FK thi:
d(H,(PNI)) = HE
HF -HK
- VHEF? + HK?
av/39
13
2a\/@

Vay d(SM, PN) = =2~

Cau 14. Chon dap an: @ @ e @

a) Tap xac dinh D =R\ {2}.

, P —dz+2
YT w2y
—0e T 2-v2
y =
=242
Béang bién thién:
z 0 20 400
d(z) — 0 +
“+00 +00
o(z) \ /
36

Tit bang bién thién ta c6 ham s (1) nghich bién trén khodng (—oco; 2 — v/2) nén nghich bién trén
khodng (—o0;0).

b)
T |-00 2-v2 2 2+V2 +00
y + 0 — — 0 +
7—2V2 +00 400
—00 —00 74+2v2
1+ 5 8
2 —_— ——
lim = i Tt 8— lim z ‘T2—1
z—+oo z—+o00 .’IJ(.’IJ — 2) z—+o0 1— E
T i g
2 _ _ — —
lim (m 3z 8—x)= lim bz 8= lim L — 5,
z—+00 T —2

z—too g — 2 z—+00 1 2
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Suy ra dudng thdng y = z + 5 1A tiém cin xién clia d6 thi ham sb.
. x2+3z-8 . 12 4+3r—8

lim —— =+o00; lim ——— = —o0.

e=2t T—2 2= T — 2 . )

Suy ra duong thang x = 2 1a tiém cén ding cia do thi ham so.

Duong tron (C): (z +3)° + (y — 1)* = 4 ¢6 tam I(—3;1).

Tiém cén xién (A): y=z+5oz—y+5=0=d([,A) =

V2
Tiém cén ding (A;): 2 —2=0=d([,A,) =5.
Téng khodng cich tit diém I dén hai tiém can ciia dd thi ham sb (1):
1 1 2
— 4+ 5= 0+—\/_
V2 2
d) Piém cyc tiéu ciia d6 thi ham s6: A (2 +V2;7+ 2\/5)
Diém cyc dai ciia db thi ham sb: B (2 — V2,7 —2v2).
DPudng thing di qua hai diém cyc tri ctia d6 thi ham sb: y = az + b.
DPuong thﬁng di qua A (2 +V2; 7+ 2\@), B (2 —V2;7— 2\@), ta co:
{7+2\/§= 2+V2)a+b {a:Z

7T—2V2= (2—\/§)a+b® b=3.
Pudng thing di qua hai diém cuc tri ctia d6 thi ham sb: (Az): y = 2z + 3.
Xét hé:
{(x +3)2+(y—12=4 (2
y=2x+3 (3).
Tu (2), (3) ta cé:

z=-1

5024+ 14z +9=0< 9
r=—=

5

r=-1=y=1= M(-1;1)
9 3 < 9 3)
_ —— _ —— N PR S — .
CETETYT TR
Dudng thang di qua hai diém cuc tri (Ay): y=22r+3 < 2r—y+3=0.
Xét diém O(0;0), I(—3;1). Ta cé:
(2:-0-0+3)(2(-3)—1+3)=-12<0.
Suy ra O(0;0), I(—3;1) ndm khéc phia déi vé6i dudng thang (A,).
9 ? 3 > 4/
(2 e) 4 (Sa) -4
\/ 5 + + 5 5
Dién tich tit gidc IMON:
Simon = Stun + Somn

= L MN [T, 8) + 40, A)

2
8 (40 3)
_ 14

\
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z | 3 2++2 5

10 32
Y 3

Diém cuc tiéu ctia d6 thi ham s6: A (2 +v2;7+ 2\/5)

Diém cuyc dai clia dd thi ham sb: B (2 —V2;7 - 2\/5)

Dudng thing di qua hai diém cyc tri clia d6 thi ham sb: y = az + b.

Pudng thing di qua A (2 +V2; 7+ 2\/5), B (2 —V2;7— 2\/5), ta co:

{7+2\/§= 2+V2)a+b - {a=2
7T-2v/2=02-Vv2)a+b [(b=3

Pudng thing di qua hai diém cuc tri ctia d6 thi ham sb: (Az) : y = 2z + 3.

Xét hé:

{(x +3)+(y—-1>%=4 (2)

y=2z+3 (3)
Tu (2), (3) ta co:

z=-1
5z2+14a:—|—9=0<:>[ 9
.’E=—5

r=—-1=>y=1= M(-1;1)
9 3 < 9 3)
= —_—— = —— N —_——l—_——
T TR TV T TN TR s
DPudng thang di qua hai diém cuc tri (Ag) :y =22 +3 < 22—y +3=0.
Xét diém O(0;0),1(—3;1). Ta c6b:
(2:-0-0+3)(2(-3)—1+3)=-12<0.
Suy ra O(0;0), I(—3;1) ndm khéc phia dbi véi dudng thang (A,).
9 ? 3 > 45
v (2 a1) + (1) 45
\/ 5 + + 5 5
Dién tich tit gidc IMON:
Srvmon = Siun + Somn

— % MN - [d(I, A5) +d(0, A)]
1 45 4 3
=§'T'<E+%)
1
==

Cau 15. Chon dap an: e @ O @
a) V6i hinh 14p phuong ABCD.A'B'C'D’ ¢6 A(0;0;0), B(3;0;0), D(0;3;0), A’(0;0;3)
= C(3;3;0), B'(3;0;3), C'(3;3;3)

= P|(3; g; 3 ) 1A trung diém cta B'C'.

Trong tam cta tam gidac PDC' ¢6 toa d6 la G (2; g; 1).
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b) Trong tAm G (2; g; 1) cua tam gidc PDC = ‘Klg+ KC}'+K15‘ = 3KG.

K 13 didm thudc mit phing (Ozz) = ‘Kﬁ + KO+ Kﬁ) — 3K@ dat gid tri nhd nhét khi K 13

P 5 :
hinh chiéu vudng gbc ciia G <2; Pt 1) trén mit phang (Ozz).

Khi d6 gi tri nhé nhét ciia biéu thitc 1a
‘KP +KC+ KD‘ = 3.d(G, (0z2))

5 15
=339
c) Co6 AP (3;%;3) va B_C>'(0;3;3):
3
cos(AP, BC") = ; ;)3+3'3|
94+2+9-/9+9
1
V2

= (AP, BC’) = 45°.

—
d) Ta c6 AD'(0;3;3) va DB(3; —3;0).
Suy ra phuong trinh cdc dudng thing

z=0 r=34+u
AD: {y=t va BD: {y=-u
Z:t Z=0.
Goi N(0;t;t) v6i 0 < t < 3v/2 va M(u+ 3; —u;0).
t=u+3
Cé6 AN = DM & 2t* =2(u +3)* & . “r 5
=—u—J3.

- Véit=u+3vi0<t<3V2=>-3<u<3v/2-3:
MN = \/2(u+3) + (2u + 3)?

= V6u2 + 24u + 27

=/6(u+22+3>v3, Vue|-3;3v2-3].
Dé4u bang xay ra khi u = —2.
S Véit=—-u—-3,vi0<t<3vV2=>-3<u<3V2+3:
MN = \/2(u+3)2 + 32

=/2u2 + 12u + 27

=\/2(u+3)2+9>3, Vue |-3;3v2-3].

DAu bang xay ra khi v = —3.
= min MN = V3.

Cau 16. Dap an: 2063.

S6 cac sb tu nhién cé 5 chit s6 duge 1ap tit A 1a 8.

Suy ra n(Q) = 8°.

Ta c6 2520 =2%-3%-5- 7.

Ta c6 céc'b(f) s? sau thda man: {3;3;8;5;7}, {2;6;6;5;7}, {3;4;6;5;7}.
n(B) = o + o + 51 = 240.

240 15
Vay P(B) = - = o

Suy ra a = 15, b = 2048 va a + b = 2063.
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Cau 17. DPép 4an: 0,6.
Goi M 1a vi tri ca tau A sau khi di dudc ¢ gio.
Goi N la vi trf cta tau B sau khi di dugc ¢ gio.
Ta cé:

AM = 8t (hai ly)

BN = 6t (hai ly)
= AN =10 — 6¢ (hai ly).
Khoéang céach gitta hai tau sau khi di dugc t gio:

MN =/ AM? + AN?
= \/(8t)2 + (10 — 6t)?
= /1002 — 120t + 100

3 9 9
=10-4/t2—2-¢t- 24+ > — = 41
0 5725 257

3\2 16
o[- B
0\/ 5 25 8

Khodng céach giita hai tau ngin nhét bang 8 hai 1y khi:

3 3 .

t z =0&et= z = 0,6 (giv).
Cau 18. Déap an: 215.
Gi4 ban: 30 + z (nghin dong/kg).
Lugng c4 ban duge: 2000 — 5z kg (vdi 2 tdn = 2000 kg).
Lugng cé thita: 5z (kg).
Doanh thu tit c4 ban: (30 + z)(2000 — 5z) (nghin dong).
Doanh thu ti c4 thita: 5z - 10 (nghin dong).
Téng doanh thu (T):
T = (30 + z)(2000 — 5z) + 5z - 10

= 60000 — 150z + 2000z — 522 + 50

= —5z° + 1900z + 60000 (nghin ddng).
Ham s6 T(z) = —5z? + 1900z + 60000 13 mét ham sb bac hai c6 hé s6 a = —5 < 0, nén d6 thi la
médt parabol ¢ bé 16m quay xubng dudi.

Gia tri cuc dai ctia T dat tai dinh ctia parabol:

b 1900
22 00,
20~ “a(=5) N

Gié ban ti wu:
30 + z = 30 + 190 = 220 (nghin dong/kg).

Cau 19. DPap an: 0,87.

Ap dung dinh 1y cosin trong tam giac ABC, ta cb:
BC=+v124+22-2-1-2-c0s120° =1+ 4+2 = V7.

Dung tit gisc 16i ABPC sao cho PBA = PCA = 90° va H 13 hinh chiéu vudng géc clia A trén
SP.

Ta co:
PB 1 AB

PB 1 SA
Lai co:

AM 1 PB
AM 1 SB

} = PB 1 (SAB) = PB L AM.

}=>AMJ_SP.
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Tuong tu, ta chitng minh dugec AN 1L SP.
Suy ra AM,AH, AN dbng phang va (AMN) L SP.

Do dba=SAH
#sinS/P\Az g:tan@= ?

Ta c6 AP 1a dudng kinh dudng tron ngoai tiép tam gidc ABC, nén:
ap. BC _ VT _2ym
" sinBAC sinl120° 3
Chiéu cao SA ctia khdi chép:
—— 2v/21
SA= AP -tan SPA = T\/_? = V7.
Thé tich khéi chép S.ABC:

1
Vs.apc = 3 SA-Sapc

7 (%-AB-AC-sin120°>

W = W =

2 2

Q
(@]
|
S

—_

Y

Cau 20. Dap 4n: 3,33.

z (cm)

z (cm) A _____________-——Bil/

20 cm

sem) 2 C V_

z (cm)

Tt hinh v& ta thay, hinh hdp chit nhat c6 ddy 1a hinh chit nhit ABCD cé céc kich thudc:
O Chiéu cao: BM = z (cm).

O Chiéu dai ddy: AD = 20 — 2z (cm).

O Chidu rong ddy: AB = 20— 27

=10 — z (cm).

Vi céc kich thuée phéai duong nén:

z>0
100—z>0«<0<z<10.
20— 2z >0

Dé phan khéng gian clia hdp dung nhidéu qua nhét thi thé tich cta khéi hop phai dat gid tri 16n
nhét.
Thé tich khéi hop la:
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V = (20 — 22)(10 — z)x = 2(z* — 202° + 100x).
Xét ham sb f(x) = 2(z* — 202% + 100z) trén khodng (0; 10):

z=10 (loai)
f'(z) = 2(3z* — 40z + 100) = 0 & 10
z=g (nhén)
Béng bién thién:
10

+ 0 -
Tu bléélg bién thién, ta thdy hop dung dugc nhiéu qua nhét khi:
T=g N 3,33 (cm).

Cau 21. Dap an: 2029.

Ta cé:

15¢/5y +15-2° + 5y = 8" < 15y/5y +15-2° + 5y +15-2° =8 +15-2° (1)
Xét ham sb f(t) = t3 + 15t¢.

Ta c6 f'(t) = 3t* + 15 > 0, Vt € R nén ham s f(¢) ddng bién trén R.

Khi dé:

(1) f(YBy+15-27) = f(2°)
& {by+15.28 =2°

& 5y+15-2° =8
& by =8 — 1527,
bat u =2 (u>0). Tacéd:
5y =u®—15u (2)
Xét ham s6 g(u) = u® — 15u véi u > 0:

u=5

Jdu)=3u"-15=0% L=—\/5 (loai)

Bang bién thién:

Do dé, ton tai sb thuc z < (2) c6 nghiém u > 0:
& 5y > —10v56

Sy>—2Vh~ —44T.

Ma y 13 sb6 nguyén va y € [—2024; 2024] nén:

y € {—4;-3;...;2024}.
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Sb gia tri nguyén clia y thda man la:

2024 — (—4) + 1 = 2029 (gi4 tri).

Vay c6 2029 s6 nguyén y thda man yéu cau dé bai.

Cau 22. Péap an: 50.

Lgi nhuan khi ban x may la:

f(z) =z-p(x) — c(x)
= 2(8600 — 10z) — (z* — 422 + 500z + 1000)
= 8600z — 102> — 2° + 4z® — 500z — 1000

= —z% — 62 + 8100z — 1000.
Pao ham lgi nhuén:
f'(z) = —3z® — 122 + 8100

f'(r) =0 < —3z% — 122 + 8100 = 0
z=—-54 (loai)
z =50 (nhén)

Béng bién thién:

x 0 50 +o0
f'(z) +

0 _
f(50)
f(z) / \
0 —00

Tt bang bién thién, dé lgi nhuan dat gia tri 16n nhét thi cong ty X phai sdn xuit va ban 50 may.
Cau 23. Déap an: -22.

3 —
Ta ¢6 IN = <§ —a;2—b;6—c> va OM = (0;0;4).

m . O—J\)/I =0=c=6.
Goi H 13 hinh chiéu vudng géc ctia I trén truc Oz = H(0;0;6).

1
IH = Va2 + b? 0M=4:>SIOM=5-\/a2+bz-4=2\/a2+b2.

Srom =8 = va2+b2=4$a2+b2=16 (C)
D6 dai doan théng IN:

IN=\/<g—a>2—|—(2—b)2

2
=\/a2+b2—3a—4b+—5

4
=\/%—3a—4b.

Dz‘_itT=%—3a—4b<:) 120+ 16b+4T —89 =0 (d).

Dé tdn tai a, b thi duong thing d phai c6 diém chung véi duong tron (C):
4T — 89|

dO0,d) <4 ——— <

( ) V122 4 162

4T — 89|

Lt B
20

< —80 < 4T — 89 < 80
9 _p o 169

S<T¥
1 1
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LS 1 1 1
Véay IN dat gia tri 16n nhat bang 1/ % = 53 khi T = % = (d): 3a+4b+20=0.
Gia stt A 1a dudng thing di qua O va vudng géc véi d tai A.
Ta cé:
. 12
12 16 ~— 75
==
Do dé6:
12 16
5a+5b+c=5<—€> +5(—€) +6=-12—-16+6 = —22.
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S& Bac Giang

Cau 1. Chon dép 4n @)

Ta cb
3

log>/; b+ (logyc — 1) - logb\/5+loga% =0
& (210gab)2+%(logbc— 1) -log, c+ 3log,c —log,b=0
& 8log? b+ 6log, b - log, c — 2log, b+ log: ¢ — log, c = 0
& 8log b+ 2log, b(3log,c — 1) +logs c — logyc = 0. (%)

Coi () 1a phuong trinh bac hai 4n log, b.
Ta c6 A’ = (3logyc—1)> — 8 (log; ¢ — log, ¢) = (log, c + 1)> >0, Vb,c > 0.

1-—31 -1 -1 1
log, b= 3 ogbcs 8 ¢ =—§10gbc<0(loai)
Khi d6 () c6 2 nghiém phén biét la g b_1—3logbc+logbc+1_1—logbc
a”’ T 8 - 4 .

4
Tac6) T = + log, (bc) = 4log, b+ log, c + 1.

log, a

1-1
Tirlogab:ﬂ©4logab+logbc=1:>T=2.

Cau 2. Chon dap 4n (®)

. [BA L AC
Ta c6 { = BA 1 (ACC1A,).

BA 1 AjA
Do d6 (BCl, (ACClAl)) = BClA = BClA = 30°.
Theo gi thiét sin CBC, = ?
Goi P 13 trung diém cta A;A.

AC: || PN
Ta cé A MNP).
aCO{A01¢(MNP):> Ch |l ( )

Do d6 d (MN, AC;) = d (ACy, (MNP)) = d(A, (MNP)).
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Ta c6 AA; N (MNP) = P, ma P 13 trung diém ctia AA; nén d(A,(MNP)) =d(4;,(MNP)).
MP || AB
Ké A1H | NP, ta cé MP 1 (ACC1A A1H 1 MP.
& Ay , ta ¢é ABJ_(ACC’lAl)=> ( 14;) = Ay
Suy ra 41K L (MNP) = d(A;,(MNP)) =A K.
1 1 1

Tam gidac PA; N vudng tai A;, c6 AH la dudng cao nén WL = A.P? + AN = A1H =
AP- AN (%)

VA P2+ A N2

CC, = BC, -sinC,BC = V6
bit BC, = z, ta cb 4 |

AB:BCl~sinB/C'1\A:§

AC’2 C’C'Z—i—AC2 + 3a? 2 2
Ta cb 8 9 32:>3%+3a2:3%:>x=2a\/§.
AC} = BC}— AB*=o— - = "

:>CClza\/§:>A1P—T\/_ tacoAlN_—AC_ \/_
i av3
2

NES A

AP AN
_\/A1P2+A1N2_\/( \/-)
2

Thay vao (x) ta dugc A1 H

Cau 3. Chon dap an @
22 + (m — 2)z + 3 m+3
=2x+m + —
. -1 -1
D06 thi ham s6 c6 tiém cén xién < m # 3
Khi d6 duong tiém cdn xién la A: y=2x+m & 2x —y+m = 0.
Pudng tron (C) c6 tam I(1;1) va bén kinh R = /5.
Dudng thang A cét dudng tron (C) tai 2 diém phan biét khi va chi khi

d(I,A)<¢5@%<\/3

SIm+1<be -5<m+l<be —-6<m<4.
. meZ
Ma = S ={-5;—-4;-2;-1;0;1;2; 3}.
m # —3

Téng tit ca céc phan ti cia S bang —6.

Tacéby =

Cau 4. Chon dép 4n @)
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SA 1 (ABCD) = SA 1 BC

Ta ¢ AB L BC = BC 1 (SAB).
Ké AH 1 SB (H € SB) = AH 1 (SBC) = d(A,(SBC)) = AH.
Do d6 SA. AB
d(4,(SBC)) = AH = VS T AD
L SA1 V6
VSA2Z+1 3

& 3542 =2(SA?+1)= SA=2.

Suy ra SA = AD = V2.

Goi K 1a trung diém ctia SD = AK | SD = AK 1 (SDC) = AK 1 SC.
Lai c6 AH 1 (SBC)= AH 1 SC.

Goi (AHK)NSC =I=-IH 1 SC,IK 1 SC = [B,SC,D] = HIK.
TacéAK:SKzg; SH:\/SAQ—AH2=¥.
SB*+SD?*—DB*> 2

Suy ra HK = \/SH2+SK2—2SH-SK-

2SB-SD 2
— — AH? + AK? — 2
Vay cos[B, SC,D]| =cos HIK = —cos HAK = — 2—|:4H-AKHK =—%.

Cau 5. Chon dép an @9
Ta cb y' = 32° — 62.
z=0= A(0;2)
z =2= B(2;-2).
Suy ra phuong trinh dudng thing di qua hai diém cuc tri ciia dd thi (C)1a AB: y = -2z + 2.
Do d6 dién tich hinh phing gi6i han bdi db thi (C) ctia ham s6 y = z° — 322 4+ 2 va dudng thing
di qua hai diém cuc tri ctia @6 thi (C) 13
2

Xéty'=3x2—6z=0©[

2
S=[la* 322 +2 - (~20+2)| do = []o® - 32° + 20| do
0 0

2
(x3 — 322+ 2¢) dz — / (z3 — 322+ 2z) dx
1
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Cau 6. Chon dép 4n @9

Goi P trén canh BC sao cho AP = AN = BP || BBN = BP 1 AM.
Trong tam gidc ABC ¢6 AB =3, AC =4, cos B = 60° (hodc cos A).
DE_itAl—N):xAl—Ciﬁﬁza:A .

Ta c6

A -BP =0 (AB+AC)- (+AC - AB) =0

& % [—AB? + zAC* + (z — 1)AB - AC - cos60°] =0

@—9+16x+(m—1)-3-4-%=0
15
Suy ra AN :E.
ACy 22

Cau 7. Chon dép 4n ()

N s 2
Tam giac ABC deu canh bang 2 nén AM = % =3.
sC
2

Goi N 1a trung diém cta SB, khi 46 MN =
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2 2 2
TacéAN=\/AB ;SA —S4B =\/67_8.

o 2 2 AN2 J—
Ta o6 cos AMN = AMEAMN? —AN? _ V2 | oo

TAM - MN 2
Vay (MA,5C) = (1\72% NM) = 180° — AMN = 135"

Cau 8. Chon d4p 4n @Y
Tacoy=23—3z+4=19y =32 -3.
=1l=y=2

Choy =0 & v Y

r=—-1=y=6.
Toa d(f)_hz;mi diém cuc tri ctia ham s§ da cho 13 A(1;2), B(—1;6).
Ta c6 OA = (1;2), OB = (~1;6).

1
Khi d6 Soas = 5 [1-6— (1) -2/ = 4.

Cau 9. Chon dép 4n (@)

Tacéy = f(z* — 2z —m) =y = 2z — 2)f'(z* — 2z — m).

Ham s6 y = f(2® — 22 — m) nghich bién trén khodng (1;3) khi ¢/ < 0, Vz € (1;3)
& (2 —2)f'(x* — 20 —m) <0, Vz € (1;3)

& fl(2® -2z —m) <0, Vz € (1;3) (do 2z —2> 0, Vz € (1;3))

o -5<22—2x—m<3

2 -2z <m+3
@{2 T e ®). ()

z°—2 —
Xét ham s6 g(z) = 2° — 2z = ¢'(z) = 22 — 2
Cho ¢'(z) =0z =1.
z 1 3
g (z) +
3
g(=) /
—1

S 0<m <4

3>3 >0
Khi d6 (%) & {m+ {m

m—5< —1 m <4
Vay c6 5 gia tri nguyén clia m théa man bai toan.

Cau 10. Chon dap 4n @)
Ta c6
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:eg—e+4.
Suyra,a=9,b=17024'
Viy a+b—c=6.
Cau 11. Chon dép 4n @)
Ta cb 1 4
. x x i
fl(x)-51n2§-cos2§=1<E)Zfl(x)'sm2x=1®fl(x) T sin’z

= f(z) = —4cotz + C.
Dof(%) =O<:)—4cot£+0=0(:>0=4=>f(x)=—4cotac+4.

Suy ra f (f%r) = 8.

Cau 12. Chon dap 4n (@

Gia stt vi trf ban dau ctia méay bay A 1a M(a;b;c).

Vi tri ban dau ctia méay bay B 1a N(a;b;c — 50).

Vi trf clia méy bay B sau t gid ké tit khi xuét phéat 1& N,(a; b+ 960t; c — 50).

Do méy bay A bay truéc mdy bay B nita gid nén vi tri clia may bay A sau t gio ké tit khi méy
bay B xuét phét 13 M;(a;b + 420 + 840¢; c).

Khoang céch giita hai méy bay sau t gid ké tit khi méy bay B xuét phat 1a

M,N; = 1/ (120t — 420)2 4 502 > v/502 = 50, 0 < t < 5.

Do d6 khoang cach giita hai may bay ngin nhat 1a 50 km.

DAu bang xay ra khi 120t — 420 = 0 & t = 3,5.

Vay sau 3,5 gid ké tit khi may bay B xuét phét thi khodng cach giita hai may bay ngin nhét.

Cau 13. Chon dap 4n (@

Tacézﬁzﬁ-i-ﬁ:xﬁ-l-%l)cl AD + = (1@+DD1)=%A_B)+A_1))+%A_14;

Cau 14. Chon dap 4n (@

S6 cac sb tu nhién c6 5 chit s6 1a n(Q) = 9 - 10* = 90000.

Goi sb tu nhién c6 5 chit s6 ma hai chit s6 k& nhau luén khéic nhau 13 abcde.
Ta c6 a # 0= a c6 9 cach chon.

b # a nén b c¢6 9 cach chon.

¢ # b nén c ¢6 9 cach chon.

d # c nén d c6 9 cach chon.

e # d nén e c¢6 9 cach chon.
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Suy ra c6 9° = 59049 sb tu nhién c¢6 5 chit s6 ma hai chit sd ké nhau luén khac nhau.
59049 _ 0,6561

90000

Cau 15. Chon dap 4n @)
Tit dd thi ham s6 f/(z) ta c6 bang bién thién ham s6 y = f(x).

Vay xéc suat can tim la

T —00 -2 1 2 400
f'(z) + 0 - 0 + 0 —

7 _m/o\/o\_

m) rT=—-2;2=2
(i)
r=-2;x=1,x=2.

Ta c6 bang xét dau.

T —00 -2 1 2 +o00
y - 0 + 0 - 0 +

Vay ham s6 da cho nghich bién trén (1;2).

Cau 16. Chon dap 4n €)
Ta xét céc s6 z,y sao cho z +y = 1.
Khi d6

f@)+fly) =22 22

9””+3+9y+3
9 -2 9le_2 1

o o “¥t13 o433
a| 2 3 2023
f<m>+f(m>+f(m)+“‘+f(m)

= 17 Caa) + 7 Gt 12 (o) i)+ # ()
=1011-%+f(%)

1 202
— 374 = 222

Suy ra a = 2023, b = 6 nén a + 2b = 2035.

Cau 17. Chon dép 4n (@

Goi quang duong AE 1a z m (0 < z < 1000).

Ta ¢6 EB = 1000 — z, suy ra EC = \/ (1000 — z)2 + 6002, nén thdi gian vin dong vién dén diém
C la

z /(1000 - 2)? + 600?

fle) = 30000 6000
oz vz — 2000z + 1360000
= 30000 T 6000 '
Ta o6 f'(z) = z — 1000

30000 6000\/ 22 — 2000z + 1360000
Khao sat ham s f(z) v6i 0 < z < 1000, ta dugc bang bién thién.
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z |0 877 1000
f'(x) - 0 +

@) \ /

Cau 18. Chon dép 4n @Y
Ta c6 van tbc 6 t6 chuyén dong 13 v(t) = /a(t) dt = /(12 —2t)dt =12t —t*+ C.

Chon thdi diém ban dau khi 6 t6 bat ddu chuyén dong ¢ = 0 thi v(0) = 0, suy ra C = 0.
Vay v(t) = 12t — t°.

Vay AE = 877 m.

O tb dat van tc 16n nhét khi v(t) = 12t — > 16n nhét.
Ta c6 v(t) 16n nhit khi ¢t = 6 nén quang dudng 6 t6 di dugc tit lic bdt dau chuyén déng dén khi

6 to dat van téc 16n nhit bang
6 6

S=/v(t)dt=/(12t—t2) dt = 144 m.

0 0

Cau 19. Chon dap 4n @)

Trén canh AB, AC lan ludt lay céc diém M, N sao cho AM = AN = 1.

Ta c6 AASM déu = SM = 1; AAMN vudng cén tai A = MN = V2; AASN cén tai A c6
SAN =120° nén SN? = AS?* + AN? — 2AS - AN cos120° = 3 = SN = /3.

Xét ASMN ¢6 SM =1, MN = /2, SN = /3 = ASMN vubng tai M.

Hinh chép A.SMN c6 AS = AM = AN va diy 14 ASMN vudng tai M nén hinh chiéu ctia A
trén (SMN) 13 trung diém H ctia SN.
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Trong AAHM c6 AH =V AM? — MH? = —

11 \/— \/—
Thetlch VASMN—g-E' 9 12 \/_
Vasun AM AN 1 3
T ¢ = . = — V =
*® Vaissc AB AC V6 ~ VASBC = g

Cau 20. Chon dap 4n (@
Do

~

o, O~

(1

[1f(@) +29(x)) dz =3

0

f(z)dz = -3
=

/ 2f(z) + 5g(z)] dz = 9 g(z)dz = 3
:>/[3f —|—g(m)—x]dm——9+3—%20= 12—3

Cau2l.Chondépan: @ @ @ @

2 2
< — khi —4<z< -1
a) Dua vao gid thiét, ta c6 f'(z) = { 3¥ g v

—z’+2z+3khi —1<2z<3.
—lxz—gw-l—C’lkhi —4<z< -1
Suy ra f(z) = ? 3
—§x3—|—x2+3x+02khi -1<z<3.
Vi f(0)=0= C,=0.
2 1
Ham s6 f(z) lién tuc trén doan [—4; 3] nén lién tuc tai x = —1, do dég—l—C’l:—g:C&:—
—%x —gx—2kh1 —-4<z< -1
Vay f(z) =
2°+2°+3zkhi —1<z \3.
Theo d6 thi thi f'(z) > 0, Vz € [-4;3], diu'="xdyrataiz=—1; 2 =3.
Do d6 ham sb f(z) dong bién trén [—4; 3].
Mzif( ) =0mnén f(z) <0,Vz e [— 40] va f(z) >0, Vz € [0; 3].

Sl=/f(x)d /3<—%x + z? —|—3z> dx=%.
0 0

0 -1 0

1 13 109

5’2:—/f(x)dx=—/<—§x2——a:— ) /(— ~z’ +1? +3x>dx—8 L= 15"
4 “1

1 2
——xQ—gz—2khi —4<z< -1

b) Ta c¢6 f(z) = ?f
—§x3+x2+3xkhi 1<z <3

Nén £(2) = %

2 -1 2
1 2 1 16 25 161
c) /f(w)dw=/<—§w2—§w—2> dw+/<—§w3+z2+3x> do=—"0+ =20
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1

Q) [ Fayda = f@lL =10 - f9) =5 ()= 2.

—4

Cau 22. Chon dap an: e @ O @

a) bt t =cosz, véiz e R=>1t e [-1;1].

1 2 2 2 1 2 2 1
Khidc’)yzf(gcos%—gcosx)=f<§coszx—§cosx—§>:f<§t2—§t—§).
] 1
4 2 2, 2 1 ) 2 t:%
2 2 1
Tacoy = (gt—2) - f (2023 )=0e 222 1o _1s
aeby=\3t"3) /' \3" ~ 5"~ 3 3t T3t 3=l e=2
2. 2 1 -1
- t—--=1 '
1 1\ 33 R
v(5)=7(-3) = o w-n =)= -3
A s £ o 1s % 1 2 s 33
Vay gia tri 16n nhat cia ham s6 y = f <§ cos 2x — gcosx> bang 16
_ 3.4 9
b) F(z) = g% 4% +C.
3 9 3 9 z=0
Vi F(0) = 0 nén F(x)=§m4—1x2=>F’(x)=§x3—§z=0¢> [x=:|:\/§.
Xét ham s6 G(r) = F(z*) — 2°.
Y
N 3
-1 0 : '
3o\
Ve x:
Ta c6 G'(z) = 42°F'(z*) — 2 = 0 & 22F (1Y) —1 =0 (+)
bitt=a*t>0. . .
Phuong trinh (%) & F'(t) = — < f(t) = —.
g1 () PO = 57 10 = 57
Dua vao do thi ta suy ra phuong trinh F'(t) = 2_\/i c6 ding 1 nghiém ¢t =ty € (1;2).

Suy ra, phuong trinh (%) c6 2 nghiém = = /4.

Do d6, ham s6 G(z) c6 3 diém cuc tri.

M3t khéac, phuong trinh G(z) =0 & F(z*) =2® (1).
Pit u=1z* u>0.
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Khi 6 (1) < F(u) = Vai.

Tt d6 thi, suy ra phuong trinh F(u) = vu & [u a0 —
Do d6, phuong trinh G(z) = 0 c6 3 nghiém phan biét, hay d6 thi ciia ham s6 G(z) cit truc hoanh
tai 3 diém phén biét c6 hoanh d6 1an ludt 1a z = 0, z = ++/a.

Suy ra ham sb y = |F(z*) — 2°| ¢6 5 diém cyc tri (vi ¢6 1 diém cyc tri tring véi hodnh do giao
diém ctia @5 thi ham s6 G(z) véi truc hoanh).

c) Gid st y = f(x) = az® + bz® + cx + d.

u=0 [x=0

Ta c6 f'(z) = 3az® + 2bz + c.
Dua vao do thi ta c6

f(=1)=3 —a+b—c+d=3 a=g

f1)=-3 a+b+c+d=-3 5 9
b:d:O =—3__

f’(—1)=0® 36 —24+c=0 < . = f(z) 57— 5T

f(1)=0 3a+24c=0 c=—

Suy ra f(3) = 27.
d) Him sb y = F(z* 4+ 1) + ng + 3% + 2025.
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F'(v)

Ta cé y = 32> F'(z° + 1) + 92° + 92° = 32® [F'(¢® + 1) + 3(z® + 1)].
Choy <0 F'(2*+1)+3(2*+1) <0& F'(z®+1) < =3(z +1).

Véi v = 2 + 1, tit 46 thi ta suy ra F'(v) < —3v &

2 +1< -1

Do d6, F'(z® +1) < =-3(z* + 1
o dé6, F'(z° +1) 3(z°+1) & 0<m3—|—1<1®

&
O

. 3
Suy ra hAim s6 y = F(2® + 1) + §x6 + 323 4 2025 nghich bién trén khoéng (—1;0).

Cau 23. Chon dép én: @ (D) (©) (d )

a) Vi M € Oz = M(m;0;0). Khi @6 AM = (m +2; —3; 1), B

Do M cach déu céc diém A, B nén AM = BM. Suy ra
V(422 + (=30 4 (=1) = \/(m — 2)? + (-1 +0?

=>m?+4dm+14=m?>—4m+5

2|

= (m —2;-1;0).

:>8m:—9$m:—g.

Khi d6 toa d6 M (—2;0; 0>.

2
SuyraC’M (185,1, 1>:>MC:\/<1§5> _,_12_,_(_1)2:%_

b) Ta ¢6 AB = (4;—2; —1) = AB = v/21; AC = (—1;—4;0) = AC = VIT; BO = (=5, -2;1) =
BC = V/30. o
Khi @6 BC > AB > AC. Suyra A>C > B.

Ap dung dinh 1j césin trong AABC ta c6 cos A =

AB?*+ AC?* - BC?*  21+17-30 09
Y 2-AB- AC 2.v21-v17T 7
Suy ra géc BAC' 1a gbéc nhon.

¢) Vi ABCD 13 hinh thang = AD || BC = W 4p = @ e = (—5;—2;1).
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2 - ~1
x+5 =Y 23=z1 = D(—5t — 2, —2t + 3;t + 1).

Ta c6 Sapcp = 3SaaBc € Saasc + Saacp = 3Saasc € Saacp = 25a4Bc-

Phuong trinh dudng thing AD 1a

Ma dién tich tam gidc ABC 13 Saspc = % [4B;4c)| = _\/3;41 = Sasop = V3.
1D AC 1 t=2 D(-12;-1;3)
v ’ . _ 2 - 2 —
Mait khéc HA ;A H =1V341¢2 = 2\/341t 341 & [t _ = [D(& 7 -1).

Vi ABCD 14 hinh thang = D(—12;—1;3). Khi d6 zo = =12,y = —1, 20 = 3.
Suy ra 3zo — 4yo + 20 =3+ (—=12) — 4 - (—1) + 3 = —29.

d) Ta ¢
é__]\zz(a—l—2;b—3;c—1)=>AM2=(a+2)2+(b—3)2+(c—1)2;
@_}4=(a—2;b—1;c)=>MBQ=(a—2)2+(b—1)2+02;
CM=(a+3;b+1c—1)=MC*=(a+3)*+(b+1)>+ (c—1)%

EM=(a—1;b—1ic—1)= ME? = (a— 1)+ (b— 1) + (c — 1)
Khi d6
T=MA*>+ MB?*+ MC? 4+ 2ME?

=5a2+2a+19+562 —10b+ 13 + 52 — 8+ 4

1)2 ) < 4>2 138 _ 138
= — _1 —_ — _2_.
5(a+g) +50-17+5(c—) + 0T
138

1
SuyraminT=? khia=—5;b=1;c=

g.
Khidé2a+b+c=2-<—%>+1+§= .

ol 3

Cau 24. Chon dép én: @ (D ) (e (d ]

a)

Trudng hop 1: Ba diém dudc chon thudc a. Ta c6 5+ 3+ 1 =9 céch chon thda maén.

Trudng hop 2: Ba diém dudc chon thudc b. Ta cb 4 + 2 = 6 cach chon théa man.

Xéc suit dé ba diém dugc chon c¢6 mot diém 13 trung diém ciia doan thang c6 hai diém dau miit
. s 15

la hai diém con lai bang 286"

b) Dé chon dugc tam giac c6 dién tich bang 1 va c6 ba dinh trong 13 diém trén, ta cé 2 trudng

hop:

Trudng hop 1: Tam gidc ¢ 2 diém lién tiép trén a va moét diém trén b, ta c6 6 - 5 = 30 tam gic

thoa man.

Trudng hop 2: Tam gidc c6 2 diém lién tiép trén b va mot diém trén a, ta c6 5-7 = 35 tam giac

théa man.
30+35 5

ci, 22
c) Dé ba diém dugc chon tao thanh tam gidc, ta cé 2 trudng hop:
Trudng hop 1: Tam gidc c6 2 dinh trén a va 1 dinh trén b. Ta c6 C2Cg cich chon.
Trudng hop 2: Tam gidc c6 2 dinh trén b va 1 dinh trén a. Ta c6 CLC2 c4ch chon.
C2CL+CIC2 21

C3, 26
d) S& céch chon 3 diém tir 13 diém da cho 1a n(Q) = C3, = 286.

Xéc suat chon dugc tam gidc c¢6 dién tich 13 1 cm? 13

X4c sudt chon duge ba dinh tao thanh tam gidc 13

Cau 25. Dap an: 0,4.

Goi A 13 bién c¢b ” Hat giébng A ndy mam”.

B 13 bién ¢6 7 Hat gibng B ndy mam”.

C 13 bién cb ” Hat giébng C ndy mam”.

D 14 bién c¢b 7 It nhit mot trong ba loai hat giéng ndy mam”.
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E 13 bién c6 7 C3 ba hat gidng ndy mam”.
Ta c6 P(A) =a, P(B) =, P(C) =0,8, P(D) = 0,964, P(E) = 0,224.
Vi A, B va C d6c 1dp v6i nhau nén
P(D)=P(AUBUC)
=P(A)+P(B) + P(C) — P(AB) — P(BC) — P(CA) + P(ABC)
=P(A)+P(B) + P(C) —P(A)P(B) — P(B)P(C) —P(C)P(A) + P(A)P(B)P(C)
= 0,964 =a+b+0,8 —ab— 0,80 — 0,8a + 0,8ab
©020a+b—ab)=0,164<a+b—ab=082 (1).
P(E)=P(ANBNC)=P(A)P(B)P(C) = 0,224 = 0,8ab < ab= 0,28 (2).
Ta c6 hé phuong trinh
a+b—ab=0,82 a=04

{ab = 0,28 {b =0,7
Vay xéac sudt dé hat gibng A ndy mam la 0,4.

(vio<a<bgl).

Cau 26. Dap an: 0,94.
Ta cb
2V +y=2x+log, (z+2¢7")

&2+ 2 +y=2r+2"+log, (x+27")
©2-2+y=2(z+2"") +log, (x+2¢7") (%)
Xét ham s6 f(t) =2t + log,t véi t > 0, ta c6 (x) & f(2¥) = f (z +2¢7").

1 N <
Vifl(t)=2+ ke 0, Vt > 0 = f(t) dong bién trén (0;+00).
Suy ra

f@)=f(z+2v7)
& W =g42v1

x vl
sr=pis o2

£ 2u~1
Xét ham s6 g(y) = 7 trén (0; 4-00), ta cd

2¢0"1(yln2 —1)

gy = /2 ;9'(y) =0y =logye.
Ta ¢6 ¢'(y) <0< y € (0;1logye); ¢'(y) >0« y € (logy e; +00).
eln2

Do d6 mi = g(1 = ~ 0,94.
0 o(ﬁg)g(y) g(log, e) :

Vay gié tri nhd nhit cla biéu thic P = g 1 0,94.

Cau 27. Déap an: 75,6.
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—
Goi Ay, By, C; lan luot la céc diém sao cho OA1 ?1 , 031 ?2, OC; = ?3
Khi ¢, hal véc-ta O OA1 cung phuong, do d6 ton tai s6 k # 0 sao cho OA; = km
Tuong tw, OB, — ko_B} OC, = kOC
Suy ra ’?‘ —k’OA‘ =k-I.
Theo %la thiét, mdi sgi ddy d6 dugc thiét ké dé chiu duge Iyc cang téi dala 12 N = k-1 < 12 =
k<= (D
Do chiéc dén & vi trf can bang nén ﬁ + }?2 + 1?3 = ?
Goi I 13 tAm cla chiéc dén hinh tron.
Vi tam gidc ABC 13 tam gidc déu nén I ciing la trong tdm ciia tam gic.
Theo quy téc trong tam trong tam gidc ABC ta dugc:

Ei+0_1§+0?=30_}@%(ofﬁ+03i+ooi) — 301 < B = 3kO1.

Theo gia thiét, trong lugng ciia chiéc dén 13 27 N = ‘?‘ =2TN=0I = %
Ta c6 AI = 0,5 m = 50 cm.

Ma hinh chép O.ABC 14 hinh chép tam gidc déu nén

OI L (ABC) = OI = VOA? — AI? = VI — 502

= % = /12 = 2500
N
VI2=2500
Tu (1) suy ra:
9 12
— < — & 3l < 4VIZ2 - 2500
12 — 2500 l

& 91% < 16 (I* — 2500)
& 1% > 40000

4
@l}\/@%mﬁcm.

Vay chiéu dai t6i thidu ctia mbi soi ddy gan bang 75,6 cm.

Cau 28. Dap an: 160.
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Téng tién thué phu thu cho x sin pham 13 T = tz (nghin dong).
Loi nhudn céng ty thu vé khi sdn xut v ban hét z sdn pham 13
L(z) = f(z) — zg(x) — tz = —2x* + (320 — t)z — 30.

Suy ra L'(z) =0 & z = € (0;1000].
. 2 . 320 —¢
Suy ra L(z) 16n nhat khi z = € (0;1000].
_ _ 2
KhidéTthZ(SzOTt)t éi(%) = 6400.

D4u "=" x&y ra khi 320 — t =t = ¢t = 160 € (0;200).
Suy ra Tp., = 6400 khi ¢ = 160.
Khi d6 L(z)max = 3170.

Cau 29. DPap an: 89,6.

-2 (0] 2 T

Xét canh hoa hinh parabol nhu dé ra.

Gan hé toa d6 nhu hinh v& (don vi trén truc 1 dm).

Canh d3y bang 4 nén d6 thi ham s6 cat truc hoanh tai (2;0), khodng céch tit dinh dén canh day
bang 3 nén toa d6 dinh 13 (0;3).

Phuong trinh cta parabol 1a f(z) =

>~ w

(4 — x2).
2 2 4
Dién tich mbi c4nh hoa bang S = / |f(z)|dz = / 1 (4—2°) dz = 8 dm”.
2 2

b N 42
Dién tich ctia hinh luc gidc déu c6 canh 4 dm bang 6 - ;/§ = 24+/3.
Vay dién tich cia hoa viin bdng 6 - 8 + 24v/3 ~ 89,6 dm?.

Cau 30. Dap an: 3.
Do thi ham s bac ba da cho c6 diém cuc dai thude truc hoanh khi va chi khi c¢6 sb thuc a thda

N p 4 4
méin dong nhit z° — ma® + (m + 3)z — 4 = (z — a)? <x—ﬁ> véa<$(:>a<\3/1 (%).

Ddng nhéit hai vé ta c6 A
m=2a+ — m=2a+ —
a? a

8 4 8
m+3=a’+ — 20+ — =a’+ - —3
a a? a
4
m=2a—|——2
m=2a+ — a
& a? & —1
4 o3 o2 A a=
a 2a 3a°+8—4=0
a==32
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< < 5 a=1 .
Doi chiéu véi dieu kién (*), ta cb o SUY 18 m = 6 hodc m = —3 (déu nguyén).
a pa—
Khi d6 tdng can tim bing 3.
Céu 31. Ta co

I 7 (sinx + cosz)? + cos? =

dzx
sin 2z + cos? x

_ /§ 1 4 sin 2x + cos?
o sin 2z + cos? x

dzx

) a
(sm 2r + cos? + o

6

d
/sm2ac+cos2 T 6

6

/ ot g
T+ .
cos? x 2tanx+1) 6

6
2d
batt =2tanz+1=dt = 2z.
cos?x
Khi d6
I 1 17\/§dt+7r
2 t 6
14242

=%<ln<1+2\/§> (1+M>> s

- %111(9—4\/5) + %

Cau 32. 1)
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Vi hai mit phing (B;AB) va (B;AC) cing vudng géc véi mit phing (ABCD); (BiAB) N
+) ¢ = ((B:1CD), (A1B,C1D1)) = AMB,.

B A
Tacétangb:L(i}BlA: -GT\/g=a\/§.

AM
s 3 g 3 a2\/_ 3a24y/3
ABCM — 2 ABC = 2 4 3 . 2 .
? 2 1 1
Suy ra th tich khi chop By.ABCM 1aV = < - BiA- Sapow = 5 - av/3 3“8\/3 _ 3%

2)

bat hé truc toa do nhu hinh vé (A(0;0;0)).
a

\2[ BlA—a\/§:>M(O; ‘/3, ) B;(0;0;av/3); E( a_\/ga_\/g>

Lai ¢6 B(a;0;0); D <—9' @;0) C (g; a—\/g ) Gié st F(z;y; 2).
x

Ta c6 AM =
2 2

Tac6 DF | BB, = DF = k- BB, & w3 _ e av/3
5

2 2
Theo gia thibt EFLAC:(E%)-(@): o - <k+1>+3i:
o F (_3a_ a\/g. a3

:>F( ka—C—L a\/_ i ka \/_) ? <—a<k—|—%);a\/g;a\/g<k.—1));@<g;a\/§'0).
1
0 0 -
4

4’2 4

a 3 a\/_
4

cling phuong véi 7 = (—\/_; 3;2; 1).

= (AEF) ¢6 mot véc-to phap tuyén 1a 7@ = [@, V] = (—3; —2v/3; V3).

Khi d6 ta cé zﬁ cung phuong véi U = 0;1;2); = ﬁ <_Z T; —_—
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Miit khac (AEM) c6 mdt véc-to phap tuyén 1a 7 = (1;0;0).
Goi a 13 géc giita hai mit phang (AEM) va (AEF).
—
‘ﬁ -1 ’ _ 3 _ @
17| - ( 5 ‘ 2v6 4

= Ccosa =

Cau 33. Dé khong mét tinh téng quét, gidstta > b > ¢, tt a®+b%+c2 = 1,tacd6 1 < 3a® = a®> >

W =

Mat khac, 2bc<b2+c2:1—a2$0<2bc<1—%:§:>0<bc<%.
Tac6 P* = [a(1 = dbe) + (b+ ) - 1)" < [0 + (b+ )] [(1 — 4be)” + 1] = (1+4:2bc) [(1 — 4be)” +1].
a

DAu "=" ctia bat d&ng thic x4y ra khi T b+ec.
1
Dt i =bc=0<t< 3, suyra P? < (142t) [(1—48)* +1] =32¢8° — 4t + 2.
) 1
Xét ham sb f(t) = 32t> —4t +2 véit € [0; 5} :
Tacod f/(t) =96t> —4; f/(t) =0 &t = g.

. s 1>_50. V6
Khi d6 £(0) = 2; f(§ =i f <—12> ~ 1,4556.
e 1s £, o s % . ) b=0
Suy ra gid tri 16n nhat cta ham s6 f(¢) 14 2 khit =0= 0 =

VAy gi4 tri 16n nhat clia bidu thic P 1a v/2.
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S& Phii Tho

Cau 1. Chon dép 4n (@

Goi z 13 két qué ciia bai kiém tra cudi cling.
Khi d6:

90% + 82% + 78% + 80% + x

5 > 85% < r > 95%.

Vay & bai kiém tra cudi cliing, An can dat dugc it nhit 95% dé dugc gidm 30% hoc phi.
Cau 2. Chon dép 4n @)

Nhém chita mét 1a [80; 85).

10— 9
Khi d6, M, = 80
S T 0=9)+ (10-5)

(85 — 80) = 80, 8.

Cau 3. Chon dap an @
Ta ¢
sin2z(1 + cosz) =0 < 2sinzcosz(1l + cosz) =0

sinz =0

& |cosz =0

| cosz = -1

[sinz =0
=

| cosz = 0
& sin2x =0

s2x=kr (k€Z)

@x=k§ (ke Z).

k
Vin(ﬂ';37T)IléIl7T<77T<37T<:>2<k<6.
Ma k € Z nén k € {3;4;5}.

3 5
Do d6, cdc nghiém cla phuong trinh trén khodng (m;37) la x € {g, 27r; g}
. s 3 5
Tong cac nghiém nay bang 771' + 27 + 771- = 6.

Cau 4. Chon d4p 4n @Y
Theo bai ra, ta cé
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Uy = —3 N u1qg = —3
U1+UQ+U3=—13 U1+U3=—10

3¢°—10¢+3=0
u1qg = —3
q=3

{

|
RS

|

@{qz 1 (do g >1).

S6 hang thtt 10 cia cAp s6 nhéan 13
o =u1 - ¢° = —1-3% = —19683.

Cau 5. Chon dép 4n @)
fl(z)=2In(z> -2z +4) - [ln(:c —2z+4)]

_ > — 2z +4)

=2In(z” — 2z +4) - —2x+4

=2In(z 2z+4) 9+
4o — 4

~ o ‘29”*4)-

Cau 6. Chon dép 4n @)
Ta c6

/f dm—/ [2024sm(7r+33)+

— —2024 [ sinzdo + 2025 [ L4
cos? ¢
= 2024 cosz + 2025 tanz + C.

2025
} dz
cos? x

Cau 7. Chon d4p 4n @Y

Do C thudc truc Oy nén toa d6 diém C c6 dang C(0;c).

Vi trong tdm G cia tam gidc ABC thudc dudng thing d: 2z — y + 1 = 0 nén toa do clia G ¢
dang G(t;2t + 1).

Ap dung cong thic toa d trong tam tam giac, ta co:

—14+44+0
= 3 @{t:1:>0(0-7)
Ta cé:

AB = (5:-2) = AB = /52 + (—2)? = V9.
AC = (1,5) = AC = V121 52 = V6.
BO = (—4;7) = BC = \/(—4)? + 7 = \/65.
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Chu vi ctia tam gidac ABC' la:
P =AB+ BC+CA= 29+ 65+ V26 ~ 19.
Vay chu vi clia tam gidc ABC x4p xi bang 19.

Cau 8. Chon dép an @)
2 2
Goi phuong trinh chinh téc ciia elip (E) 1a x_2 + % =1 (v6ia>b>0).
a
Theo bai ra, ta cb
20=8=a=4va2b=6=>b=3.

Phuong trinh chinh tic clia (E) la

.’1;2 y2

i A

16 9 S . )

Goi A(xa;ya) 1& mot dinh ctia hinh chit nhat co sé nam trong géc phan tu thit nhat, véi x4 >
0,y4 > 0.

Do A € (E) nén

2 2

Ta Ya_ g

16 9 )

Dién tich cta hinh chit nhat ndi tiep elip la
z

S = (2m4) (2ya) = dways =24-2- 72 4

Ap dung bat ding thtc Cauchy, ta c6
2 2
S<24<x—f‘+?ﬁ> —24-1=24.

16 9
D4iu ” =” x4y ra khi va chi khi
. y T4 =22
A4 _J4
173 7Y, _8v2
A= 5

Vay dién tich 16n nhét ctia hinh chit nhit 1a 24.

Cau 9. Chon dap 4n ()
. T—3
Dit {x=3+5sint° sint” = i

=
= ° 4
y=4+5cost cost® = _

Ma sin®t° + cos®t° = 1 & (z — 3)* + (y — 4)* = 25.
Do d6 diém N(z;y) thudc dusng tron (C) cb tdm I(3;4) va ban kinh R = 5.
Khoéng cich tit N dén gbc toa d6 O 13 ON.
Ta c6 ON <OI+R=+v32+42+5=10.
Do dé diém N cach xa gbc toa d6 nhat khi ON = 10.
DAu” =" x&y ra khi I nam giita O va N, titc 1a ON = 201.

A 3:2 2~ {55022'3:6
Suy ra toa do diém N(zo;yo) théa man

Yo=2-4=8.

Cau 10. Chon dap 4n @)

S6 phan ti clia khong gian miu 1a

n(Q) = 10!

Goi A 14 bién cb: ” Mdi ban nam déu ditng giita hai ban nit, dong thdi ba ban Hong, Hué, Lan
luén ding canh nhau”.

Dé xép thod man yéu ciu bai todn, ta thuc hién cic cong doan sau:

- Buéc 1: Xép ba ban Hong, Hué, Lan dimg lién nhau thanh mot nhém X, cé 3! cach.
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- Bu6c 2: Xép nhém X ciing 4 ban nit con lai thanh moét hang ngang (téng cong 5 phan tit nit),
c6 5! cach.
- Budc 3: Giita 5 phan ti nit nay cé ding 4 khodng tréng & giita cdc ban nit (khong tinh hai dau
hang vi m&i ban nam bit budc phai ding giita hai ban nit). Ta chon 3 trong 4 khodng tréng d6
roi xép 3 ban nam vao, c6 A3 cach.
Theo quy tic nhén, sb phan ti ctia bién cb A 1a
n(A) =3!-5!- A3
Vay xé4c suét cla bién cb 3A 13
pray - MA) _3L5UAT 1

() 10! 210

Cau 11. Chon dap 4n @)

+) Dau tién nhét 6 con vat 16n nhat vao 6 chuong khic nhau, ma cé 9 chudng vita cho con vat
16n nhit nén sb cdch xép 13 AS.

+) Nhét ndt 6 con vat con lai vao 6 chudng con lai cé 6! cach.

Viy sb cach xép thda man bai toan 1a AS - 6! = 43545600.

Cau 12. Chon dap 4n €)

B
Ta bidu didn cdc véc-to theo ba véc-to z@ @ AA"
iy —
AB=AB— AA

Y

BC=BCO—BB = AC — AL — AA..

Do ling tru ABC.A’'B C" 14 ling tru tam gidc déu nén:
AB.AA =0, AC-AA =0,
AB?

E-B=AB'AC'COSGOO= 5
— =
ViA'B 1l BCnén AB-B'C=0:

U:J
I|

l
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AB-BC=0s (4B~ AA) . (AC - 4B - 44) =

o AB-AC — AB? + AA? =0
2
5 —AB?2+ AA” =0
< 24A% = AB?.
Mit khéc, xét tam gidc vudng A’AB tai A:
AB? + AA” = A'B? = 6.
Suy ra:

2AA7% + AA? =6 34AA% =6 <

E HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD

54

AA =2
AB=2
Dién tich ddy 13 tam gidc déu ABC:

AB?%/3 22/3
SaaBc = V3 = V3 = /3.

Vay thé tich cta khéi ling tru ABC.A'B'C’ 1a
V = AA" - Saapc = V2 - V3 = V6.

Cau 13. Chon dép 4n @Y
Do s6 ghé & hang sau nhiéu hon s6 ghé & hang ngay trudc 13 1 ghé nén coi sb ghé mdi hang lap
thanh mot cip sb cong c6 cong sai d = 1, u; = 30 va ¢ 20 s6 hang.
. . . 2 s 20
Vay tong so ghé chinh 1a tong s6 khan gid bang Sy = > [2-30+4 (20— 1) - 1] = 790.

. 71100000

Suy ra gi4 tién ctia mdi vé 13 3 = 90000 dong.
20

Cau 14. Chon dap an @

Ta c6 f'(z) = 2’ _(ix__;;l —0

s / =1 2.2 2
Phuong trinh f'(z) = 0 & 3 dodbz*—4r—2a-b=(z—-1)(z—-3)=2"—4z+3 =
=

—2a—b=3. )
Métkhécf(O)zl(i)—i:l(:)b:—Z

)

1

Suy ra —2a—(—2):3<:)a:—§.
1

2 — -z —2

Ham sb da cho 1a f(z) = #
Dua vao diu cta f'(z), ta thiy f'(z) > 0 v6i moi x € (—4;—3) nén ham s6 f(z) dong bién trén
doan [—4; —3].
1
o N I
0d6 min f(z)=f(-4)= 5 =—3

=—§ (v6ik=-8 m=3),tacok—2m=-8—-2-3=-14.

k
V6i mi = —
i min fl@)=—
Cau 15. Chon dap 4n @)
Tiém cén dimg ctia @6 thi hAm s6ld z =1 nén b =c.
Tiém cin ngang clia dd thi ham s6 1a y = 3 nén —% =3& a=-3b.
—3bx + 2

Khi d6 ham sb c¢6 dang f(z) = r—

vGi b # 0.
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IS 2 2 2 2 2 o
D6 thi ham s0 cat truc tung tai diém cé6 tung do y = ~3 va cat truc hoanh tai diém c6 hoanh d6
2
T = —.
3b
Y

Duta vao bang bién thién (hogc hinh déng d6 thi ham s6), ta c6

2 3b+2

_Z>3 —%—<0

_2C>1@ 3b+2<0¢¢—§<b<0
3b 3b

Dodc’éa+b—c:—3b+b—b:—3b.
Vi—g<b<0nén0<—3b<2:>a—|-b—c€(0;2).

Cau 16. Chon dap 4n (@
> -2
22 — 6z +4m >0
P : VI +2

Tacé lim y= lim

T—+00 T—>—+00 m
Suy ra d6 thi ham s6 c6 ding mét dudng tiém cin ngang 1a y = 0.
Dé @b thi ham sb da cho c6 ding ba dudng tiém cin thi dd thi ham sb phai c6 dling hai dudng
tiém cén ding.
Diéu nay tuong duong véi phuong trinh z2 — 6z 4+ 4m = 0 cé hai nghiém phén biét z1,z, thoa
man z;,7; > —2 (khi z = —2 thi ti s6 triét tiéu, xét riéng néu x = —2 13 nghiém thi ham sb
khéng x4c dinh vé phia 1an cin tri/phai nén khéong tao ra dudng tiém can dimg tai do).
Xét phuong trinh z° — 62 + 4m = 0 & —4m = 2° — 61 (*).
Xét ham s6 g(z) = 2° — 62 trén khodng (—2; +00):
Taco g'(z) =22 —6=0<z =3 € (—2;+00).
Béng bién thién cta g(z) trén (—2; +o0):

Diéu kién x4c dinh:

=0 (do x > —2 nén ham s6 khong x4c dinh khi z — —o0).
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16 +o0

-9

Dua vao bang bién thién, phuong trinh (%) c6 hai nghiém phén biét 16n hon —2 khi va chi khi:
—9<—4m<164i>—4<m<1=2,25.

Vim € Z nén m € {-3;-2;-1;0;1; 2}.

Vay tap hop S c6 6 phan tit.

Cau 17. Chon dap 4n @)
Ta cé:
z=0
f(z)=0& |z=5
r =1 (nghiém boi chan).
Do z = 1 1 nghiém bdi chdn nén f’(x) khong ddi ddu qua diém z = 1, cdc diém cyc tri clia f(z)
chilaz=0vaxz=>5.
Xét dao ham ciia ham sb g(z) = f(z* + m):

T —00 0 1 5 +00
f'(z) + 0 - 0 +
£(0) +o0
f(@) / \ /
o £5)

d(x) =2z f'(z* + m) = 22(z*> + m)(z®> + m — 1)*(z*> + m — 5).
Phuong trinh ¢'(z) = 0 ¢6 cdc nghiém don hogc boi 1é 14 nghiém cta:
2r=0&2=0,

’+m=0&2"=-m (1),

’+m-5=022=5-m (2).

T —00 0 +00
+00 +00
s
x2+m
y=0
N
m
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Dé ham sb g(x) c6 dling 3 diém cuc tri thi phuong trinh ¢’(z) = 0 phai c6 dting 3 nghiém don
(hodc bdi 18) phén biét.

Vi luén cé nghiém z = 0, nén tdng s6 nghiém don khéc 0 ctia (1) va (2) phdi bang 2.

Mat khac, v6i moi m ta luén c6 —m < 5 — m. Do dé:

- Phuong trinh (1) vd nghiém hodc ¢ nghiém kép z =0, titcc 1a —m <0< m > 0.

- Phuong trinh (2) c¢6 hai nghiém phén biét khéc 0, titc la 5 —m > 0 & m < 5.

Suy ra: 0 < m < 5.

Vim € Z nén m € {0;1;2;3;4}.

Vay c6 tat cd 5 gia tri nguyén clia m thod man yéu cau bai toan.

Cau 18. Chon dép 4n (@)
Ta c¢é: h(t) = / h'(t)dt = / (3at? 4 2bt) dt = at® + bt*> + C. Do ban dau bé khéng c6 nubc nén

h(0) =0= C =0, suy ra:
h(t) = at® + bt®. Sau 2 phit thé tich nudc trong bé 1a 16 dm®, sau 5 phit thé tich nuéc trong bé
13 175 dm?, nén ta c6 hé phuong trinh:

h(2) = 16 8a + 4b = 16 a=1 . Y
& & Do d6, ham thé tich nuée trong bé la: h(t) =
h(5) = 175 1250 + 25b = 175 b=2.
t3 + 262,

Thé tich nuéc trong bé sau khi bom duge 10 phit 1a: A(10) = 10° + 2 - 10? = 1200 dm®.
Cau 19. Chon dép 4n @)

Ta cb6

7 4 7
£(7) — £(2) = / f(w)dz = / f'(@)dz + / Faydr =5~ S=m—.
Trong dé:

- S 1a dién tich ctia mdt phan tu hinh tron gidi han baéi dd thi ham s6 y = f/(x) va cic truc toa
do trén doan [2;4].

- S, 1a dién tich hinh phing giéi han bdi d6 thi y = f'(x), truc hoanh y = 0 v& hai dudng thing
z =4,z =7 (tam gidc vudng cén).

Cau 20. Chon dap 4n (@

Ta c6 toa d6 cic diém A (—2; —2k + i), B (1;k + i), C (5;5k + i)
AB=/(1—(-2))2+ (3k)2 = VORZ 1 9= 3VkZ + 1
BC = /(5 —1)? 4k)2 = V16K + 16 = 4VE? + 1.

2
Do d6 BC — AB=Vk?>+1= ©k2+1—1—2®k2 196@k=§l(véik>0).
1
Suy ra phuong trinh dudng thing la g(z) = %x + 1

Hoanh d6 giao diém ciia hai d6 thi hAm s6 y = f(z) vay =g(z) laz = -2, x =1, z = 5 (trong
dé z = 1 12 nghiém tiép xtc), nén

f(z) — g(z) = a(z +2)(z — 1)*(x — 5) (a < 0). o4
Dién tich phan hinh phing gach chéo trén doan [1;5] bang 5 do d6

Suy ra

/[g f(m]dx—2—54¢> / (z+2)(@ — 1)? (x—5)dx=%
Y
5 5
_ 1
@a——ﬂ.
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Suy xa 1 1 5 1 17 5
9(z) — f(z) = 24(96+2)(ac 1)%(5—2) = 24x + 5% 34 7 5t Iy
Khi d6

f(z) = g(z) - [g(z) — f(2)]

_<3r+1) ( 1 4+5$3+1x2 17x+5>
\4 4 24 24 8 24 12

Do d6 24f(z) + z = z* —5:1: — 3z% + 362 — 4.
4

Viy tich phan can tinh 13 /[24f(w +z]dz = /(x — 53 —32° + 36z —4)dr = —.

-2

Cau 21. Chon dap 4n @9
V6i moi = € [2;4], ta cé:

(z +3)f'(x) — f(x)

(x+3)f'(z) = f(z) — 32°f*(z) & (z) = —322
f@) - @+ 3F @) _,
f2(z)
z+3]" .,
[f(x)} = 3z°.

LAy nguyén ham hai vé, ta dudc:

x+3 /
3z2dz =2® + C.
(=)
Mat khac: )
f2=§:>i3:23+0¢)8=8+0(:>0=0.
8 5
8
Suyga: 3
T+3 3 _x+
@) =z’ = f(z) = p
Vay:
4 4
1 1
L
J xz 2z¢/|, 32

Cau 22. Chon dap 4n (@
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Ap dung dinh Ii cosin trong tam gidc HBC:

BH? + BC* — HC? ,  3a? a3
Vi (SAB) L (ABCD) va SH 1 AB nén SH 1 (ABCD), suy ra SCH = 30°.
Do dé:
SH = HC - tan 3o°—“—*/§-?=g.

Goi K 13 trung diém cta CD.

Tu gidc HBCK 13 hinh bmh hanh nén HC — HB + HEK. Khi dé:
— HC - HS = HB + HK — HS,

D_f’f DA+ AH=CB+ HE = —HK+HB__I>JB K.

Do SH 1 (ABCD) nén H .HB=0vw HS-HEK = 0. Suy ra:

\ \ \ 2 2
SC-DH = (HB + HR — HS) (HB — HK) = HB* — HK? = LA S
Tinh d0 dai cac doan thzing'

=+vVSH?+ HC? = \/—+3i=a

4

2
DH:\/AH2—|—AD2—2AH~AD-(:03120°:\/%4_@2_2.%.@.(_1) av/'7
Ta cé:

SC-DH _ -2
cos(@?) s 4 _ 3 3T

SC-DH  o/7  2v7 14~
@y

Suy ra:

(SC,DH) ~ 124,54°

Cau 23. Chon dap én @

Ta ¢6 BC = —5;—2;1) =>BC=\/(—5)2+(—2)2+12=\/%.
Vi tit gidc ABC'D la hlnh thang c6 ddy AD (ttic 14 AD || BC) va c6 cing chiéu cao h ké tit A
(AD+BC)h _ AD -k BC-h

xubng dudng thing BC, nén Sapcp =

= Sacp + Sasc.

2 2 2
AD + BC)h BC - h
SABCD:3SABC<:>( 9 . 2
Mat khéac & AD + BC = 3BC
< AD =2BC.

Vi AD ciing huéng véi BC nén AD = 2BC = 2(—5; —2;1) = (—10; —4; 2).
z—(-2)=-10 r=—12
Suy ra toa d6 diém D(z;y; z) théa mén < y —3 = —4 s y=-1 = D(-12;-1,3).
z—1=2 z=3
Viyz+y+z=-12+(-1)+ 3 = —10.

Cau 24. Chon dap 4n @)
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Ta cb

OA=vV24+22412=3,
on=/(2) +(-3) +(3) -+
= (40 (3-0) s (1) s

Vi OA% + OB? = 3% + 4> = 5> = AB? nén tam gidc OAB vudng tai O.
Goi F' la chan duong phéan giac trong géc O clia tam gidc OAB.
Theo tinh chit dudng phan gisc _A> ?
FA A 4
=08 3 FA+sFB=T - 0F = 1041308

FB OB 4

Suy ra toa d6 diém F <g;0; g) = OF = \/(1—72>2 + 02+ <g>2 = &;/E
Mat khac, trong tam gidc OAB, doan AF la canh ctia tam gidc OAF.

Theo tinh chit dudng phan gidc, AF = %AB = g -5 = ?

Tam dudng tron noi tiép I thudc doan OF, va Al 13 dudng phan gidc trong cla géc A trong tam
gidc OAF, do d6

10 AO 3 7 7
15 =ap=15=3= 0l =30F

~| &

A 3:2 To12 7 7 12
Suy ra toa do diem I <E i T

Dodéa=1,b=0,c=1.
Vaya+2b+c=1+2-0+1=2.

) = I(1;0;1).

Cau 25. Chon dap 4n @)

Goi A; 13 bién c¢6 ” An thang Binh & vén thit 57, P(A;) = 0,2.

B; 14 bién c6 ” Binh thing An & van thit i, P(B;) = 0,4.

H; 14 bién c6 ” hai ban hoa nhau & van thit i”, P(H;) = 1 — P(4;) — P(B;) = 0,4.
C 13 bién c6 ” hai ban dimng chai sau hai van cd”.

Tacét C = H1A2 U Hle.

Nén P(C) = P(H;) - P(As) + P(H1) - P(By) = 0,4- 0,2 + 0,4 - 0,4 = 0,24.

Cau 26. Chon dap 4n @)
4
Ta cb % = Z5 = 11,25, suy ra nhém chita @; 14 nhém [170; 190).
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45

Q1 =170+ 4 . (190 — 170) ~ 174,33.
15

Vay bac An mudbn chon ra 25% ho gia dinh dé khen thudng ho gia dinh diing dién tiét kiém, khi
dé6 bac can chon nhitng ho gia dinh c6 lugng dién tiéu thu khong vudt qua Q, tttc 174kWh.

Cau 27. Chon dap 4n €)
Ta ¢6 h(t) = 60sin <%t) < 60, séng dat chiéu cao 16n nhat 13 60 cm khi sin (%) =1, suy ra

t=4+16k (k€ Z).
Ma0<t<30=-0,25 <k <1,625= ke {0;1} =t € {4;20}.
Vay a=4,b=20nén a+ b= 24.

Cau 28. Chon dap 4n @9
Theo bai ra, ta c6 d6 thi (C) va dudng tron cé tiép tuyén chung tai B(10;1) = dn (C).

1a hé so gbc cua tiep tuyen.

’r ' _
V=m0 Y19 mo , ,
Ma tiep tuyen vudng goc v8i AB = kap = —101n 10 1a hé s0 goc cua dudng thang AB.
Phuong trinh dudng thing AB:
y=-10In10(z — 10) + 1 = A<

141001n10
10In 10

1+100In10 >
10ln10 ’

21
Vay 24 = ~ 10,04343 € (10; 7).

Cau 29. Chon dép 4n (@)

Xét ham sb f(y) = 3T —6° +2 véiy > 1:

f'(y) =3""In3 >0, Vy>1= f(y) dong bién trén [1;+00).
Bat phuong trinh f(y) < 0 c6 it nhit 4 nghiém nguyén duong y:
& f(4) <0

&3 +2<6"

1\° 1\°
1‘<_) 2.<_> <1'
«8l-(5) +2- (¢

. 1\* 1\* .
Nhén xét ham s6 g(z) = 81 - <§> +2- 6 nghich bién trén R.

9gx)=112=11~6,33988... = g(r) <1 &z > .
veL = o € {T;8;...;2023;2024}
z ;855 ; :

z € (—2025;2025)

Vay c¢6 2018 gia ri x théa man.

Cau 30. Chon dap 4n @)
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Theo bai ra, ta c6 ABCD la hinh thang can.
Goi O 13 trung diém ctia AB = AOD = BOC =z <rad, 0<z< g)
= Sascp = 2540p + Scop = 4sinx + 2sin2x = S.
S’ =4cosx+4cos2z =0 2cos’z +cosz—1=0
{cosx =—1 (loai)
T
=

1 =r=_.

== 3
COST = o

Vay, ta dugc max S = S (g) = 3v/3.

Cau 31. Chon dap 4n @Y
Pua vao hé truc toa d6 Ozy, véi O 13 tAm clia qua béng bau duc.
Ta c6 phuong trinh vién ciia qud béng 13 elip:
x2 y2 y2 2 251.2

=l =1-— &y =25- .
9 5 25 s oY 81
Thé tich qua béng bau duc:

9

25x2> < 25x>
V—7r/9<2 ) de=m (252 - 2

= 300m.
-9

Cau 32. Chon dép 4n @

Vi M thudc truc Oz nén M(z;0;0).

Goi céc diém I, H sao cho I_/>1+2I?+3I7— 0 va H —/>1+?— 0.
Ta c6 1(3; —2; 0) va H(4;—2;0).

Céc diém I va H clng thuéc mit phing (Ozy).

Goi K 1a diém dbi xtmg véi I qua truc Oz, ta c6 K(3;2;0).

Khi dé:

P= 6‘_}‘ +3)2_ﬁ‘ — 6(MI + MH) = 6(MK + MH)

= P> 6KH = 6V/12 + 42 = 6V/17.
Cau 33. Chon dap 4n: @ (b () @
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A , | c
o H

a) Theo gia thiét, ta c6 ABCD va ASBC lan lugt can tai C va S.
Do d6 BD L AC = BD 1 (SAC) = (SAC) L (SBD)
°\BD L so '
b) Ta c6 (SAC) L (ABCD).
Ké SH 1 AC (H € AC) = SH L (ABCD,).
Dé thay ASBD = ACBD (c-c-c) nén SO = OC.
Lai ¢c6 OC = OA = %AC’ nén SO = %AC’ = ASAC vudng tai S.
Khi dé, ta co
1 1 1 1 1 8 V15

st satsee 5ty 70l

T 2/2
AC=\/SA2+§‘/C_2:2\/§:>OA=O\9_:\/§\/§>BD=2OB=2\/BC2—OC'2=2.
SA?  5v2 5v2  3v2
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1\/_1f2_\/ﬁ

Suy ra

1 1 1
VS.CDMzg‘SH‘SC’DM:g‘SH‘ZSABCD—E 23 2 T
¢) Vi ASBC va ASCD du cé canh bing v/3 nén goi I 13 trung diém cia SC.

BI 1 SC — .
Suy ra {DIJ_SC:>g6C nhi dién [B, SC, D] 1a BID va BI = DI = \/32\/322.
Ap dung dinh Ii ¢6-sin trong tam %iéc é?] D:
BP+DI?—BD* ;T717% 1  — 45
cos BID = 5 BI-DI = 2§§ :§:>smBID=T.
2 2
d)

Goi N 1a trung diém ctia AD.
Tac6 CD || MN C (SMN)=CD || (SMN) > SM.

Do d6 d(CD, SM) = d(CD, (SMN)) = d(C, (SMN)) =
s {AH%E:'A_H_?: 1 on 1

40 = V3 AO 4 OA 4 oCcC 4
Nén d(C, (SMN)) = 4d(H, (SMN)).

Dyng HP | MN (P€ MN)va HK L SP (K € SP) = d(H,(SMN)) = HK.
Theo dinh li Ta-1ét

co
HO

-d(H, (SMN)).

1 1 1 1 AO-BD 1 2-2 6
HP =-d(C,MN)= -d(C,AB)=-DT =-.— ——~ =Z-.Y" 2 _ Y-
4(0’ )8(0’ )8 8 AB 8 3 12
Xét ASHP vudng tai H
VIS V6
HE — SH-HP _ 22 12 :\/345 s d(CD, SM) = \/345.
VSH? + HP? 15 6 92 23
8 T

Cau 34. Chon dép én: @ (D ) (@) (d )
Dua vao dd thi ham sb, ta cé f'(z) = az*(z —m) (a <0,m > 0).
f'(z) = az® — amz® = f"(z) = 3az® — 2amaz.
Ta cé:
f(2) =4 8a — 4am =4 a=-1
" = =
f'(2)=0 12¢ — 4am =0 m=3

Vay f'(z) = —2* + 32°.
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a) Tap xac dinh clia ham s6: D = (—o0; —v/2] U [v/2; +00).

Ta cé:
0 =0

T T =
K(z) = (V22 -2)=0% & V11
@)= (D) 0w |

= VI

Bang bién thién:

zr |—o0 —V11 V11 +00

h'(x) + 0 - + 0 -

Dua vdo bang bién thién, ta c6 ham sé h(z) = f ( x? — 2) + 2025 dong bién trén cic khodng

(—o0; —V11) va (v/2;V/11).

b) Ta cb:
g(z) = f(2® —22) + 2024 = ¢'(z) = 2z — 2) - f'(2* — 22) = 0
20 —2=0 r=1
& |2°-22=0 (loai) & |z =-1
z? -2z =3 =3
Vay ham sb g(z) c6 ba diém cuc tri 13 z = 1,2 = —1,2 = 3. Khi d6 t6ng céc diém cuyc tri bang 3.
c) Ta cé:

k(z) = f(z) — %x3 + 9z — 2025

= k(@)=f(z)—2°+9=—-2+32>—2°+9=-23+22°+9=05 z = 3.
Tinh cac gia tri:

K(=5) = f(-5) —
K3 = £5)—
k(3) = f(3) — 2007
T —00 3 +00
f'(=@) + 0 -

Dua vao bang bién thién ctia ham s6 y = f(z), ta c6 f(=5) < f(3) va f(5) < f(3).
£ 1 . N
Do d6, ham s6 k(z) = f(z)— §x3+9x—2025 c6 gié tri 16n nhat trén doan [—5; 5] bang f(3) —2007.

d) Bat phuong trinh:
32

f(z)—(%—%—l—log%m) <0& f(z

) 6
Dé bat phuong trinh ding v6i moi x € (—2;0) thi:

3 52
+E < log, m

log, m > max g(z) v6ig(z) = f(z) — 5+ 5
! ’/ 3;2 3 5 2
:>g(x)=f(ac)—?+a:=—x +t517 e
z=0 (loai)
Jdz)=0% x:—é (nhén)

z =3 (loai)
Bang xét ddu ¢'(z) trén (—2;0):
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x -2 —

g () + 0 -

W

Dua vao bang bién thién, ta cé:

maca(@) =9 (~3) = £ (-3) + 51

1
:>log2m > f <——) + 3 =m > Qf(_%)"‘m_

3 81
Céau 35. 1)
Tép xéc dinh 7 =R\ {-1}.
22+ 2z+2m — 2 3—2m
= =z—1+2 .
v (x+1)2 v ldamt x+1

Y =0e224+22+2m—-2=0.
Xét A" = 3 — 2m.
Dé ham sb ¢ diém cuc dai va diém cuc tiéu thi phuong trinh ¢’ = 0 ¢é hai nghiém phan biét khac
—1.
Khi d6 m < g (1).
Theo dinh li Vi-ét, ta co

1+ Tg = —2
{.’Elwg =2m — 2.
Goi A(z1;y1) vA B(x2;92) 13 cic diém cuc tri ctia dd thi ham sb.
Khi d6
d(A,A) = d(B,A) & 321 — 31 — 3| = [322 —1r — 3 (2).
Truong hop 1
(2)®3x1—y1—3=3m2—y2—3

3—2m — 9z, 3—2m

T +1 T2 +1
(3 —2m)(z1 — x2)

& 2x +

& 2(x1 — + =0
=) G S D@+ 1)
3—2m
2 =0 i
& +(l_1+1)($2+1) (Vi 21 # x9)
3 —2m 3 .
®2+2m_2_2+1—0®m—§ (loai).

Trudng hop 2
2)e3r1—1h—3=—CBz2—y2—3)

1 1
< 3(z1+22) — (1 +22) +2 —4m — (3 —2m) <x1+1+x2+1)_6:0

& —4-4m—-4=0& m= -2 (théa man).
Vay m = —2.
2)
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Ta c6 ABC = 90°.
Suy ra AB =+VAC? — BC? = ﬁ km.

2
R AB
Thai gian chéo thuyéen trén doan AB la t; = = = 1—(? gid.
- Trong tam ggc vubng ABC, ta co
— B 1l —— ™ == 7 T
in BAC=— =-=BAC=-=21B =— =0A- - = - km.
sin BAC 1C 2:> C 6$ ocC 3:l>lBC O 36 m
Thdi gian chay bd trén bd ho tit B dén C 13 t, = BTC = % gia.
-bat HE=2km, DG=ykm, 0<z,y <1, x+y < 1.
Khi d6 DE=1—-1z —y; DC =+/0,6%2 +y?, AE = /0,62 + z2.
Khi d6 thdi gian chay trén dudng gip khiic CDEA tinh béi
V0,62 +22 1—2x— V0,62 + 92 |
T(e,y) = Y20+~ + e (8i0)
v0,62+22 05—z 05—y /0,6%+y?
+ + + .
6 10 10 6
Vv0,62+t2 05—t
6 + 10

f@)+fy).
Xét ham s f(t) =

)= __t 1
T 6,062 +2 10

t=—
t 1 t 3 20
0 —  — =0 ————=- 252 =9 (*+0,36) &
640,62+t 10 v0,6°+1% 5 ( ) po oD (loai).

Xét bang bién thién:

L 0<t< 1.

fi(t) =
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9
t 0 % 1
10 = 0 +
£(t) \ /
f min (t)

. < 9
T bang bien thién, ta c6 f(t) dat gid tri nhé nhat khi ¢ = 20"
9

Do @6 T dat gi4 tri nhé nhat khi z =y = 20"
Vi vai tro clia f(z) va f(y) nhu nhau trén doan [0;1] nén f(z) va f(y) cé cing gid tri nhé nhat
trén [0;1].

Suy ra T'(z,y) dat gia tri nho nhét trén doan [0;1] 14 2- f (2—90) = % gio.

Thoi gian ngin nhit ma anh An di chuyén tit A theo cich trén rdi quay trd vé A 1a

V3 w13 ,
(1_0 + Y5 + 50 - 60 ~ 30,5 phut.

Cau 36. Didu kién

2r+1>0 ]
x4+ 2x + 2 >0©w>—§.
V2z +1

Phuong trinh da cho tuong duong véi
24+ 22+ 1—2v2x +1+log,(2z® + 2z +2) —log, V22 +1=0
& (22 +20+2) — 1+logy(2* + 20+ 2) — 2v2z + 1 —log, (2v2z + 1) +1=0
& (2% + 2z + 2) + logy (2 + 2z + 2) = 2v/22 + 1 + log, (2\/2:1: + 1)
& u+logyu =v+logyv v6iu=x2+2x+2, v=2v22+1
& f() = f(v).
Xét ham so f(t) =t +log,t (t > 0).
1
"t)=1+ —— t .

(@) \+tln2>0’v >0
= f(t) dong bien trén (0; 400).
= flu)=fv) Su=v

et +2r+2=2v2z+1

& (2 +22+2)> =42z +1)

ot +42° + 822 +8x+4=8zx+4

sSrt4+43+822=0

& 2* (2 +42+8) =0

z=0 (thda man)
> +4x+8=0 (vO nghiém).

Vay phuong trinh da cho ¢6 nghiém duy nhét z = 0.

Cau 37.
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Goi E 13 trung diém ciia doan AD, ta c6 CE = AB = ED.
C6CD=2V2=CE=ED=2.

Do viy AD = 4, BD = 2+/5. .

Goi N 1a trung diém cta AB, suy ra: MN = 3, Samap = §NM -AB = 3.
AM = AN? + NM? = /10 = MB.

Goi L 1a trung diém cta DE, ta c6 LA = 3 v& L 13 trung diém cta AP.
Khi d6 LP=3= EP =4,PA=6.

d(4,(SBM)) _6 _3 3
d(B, (SBM)) — 1~ 3~ 4B (SBM)) =5d(G,(SMB)).
K& AF L BM = AF L (SBM), AF = _3\?.

Do dé:

d(G, (SMB)) = gd(A, (SMB)) = gAF _ g _ 3\gﬁ _ 4\1/51_0'

Cau 38. Vi mau s6 litu thdng ké da cho c6 mét 1a ba gia tri khac nhau nén ta xét 4 trudng hop
sau:
Trudng hop 1: 14 =3z + 2y =x + 3y > bz — y.
Xét hé phuong trinh
3r+2y=14 zT=2 R
v & (théa man dieu kién z,y € N va 5z — y < 14).
r+3y=14 y=414

Khi dé ta cé bang s6 lidu

Giat] —2 | 8 | 16 | 22 | 26
Tan sb| 14 14 14 6 8

Ta, c6 sb trung binh 1&
__(-2) 14+48-14+16-14+22.6+26-8 _ 81

144+144+144+64+8 7

Phuong sai la

o (—2)?-1448%-14+162- 1442226+ 262 - 8 (81)2_4681N955
5= 14+14+14+6+8 7) T a9 T
Truong hop 2: 14 =3+ 2y =5z —y > = + y.

Xét hé phuong trinh
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42
{3x—|—2y=14 T=2

13 P
52—y = 14 2% (loai vi z,y € N).

13
Trudng hop 3: 14 =z + 3y = 5x — y > 3z + 2y.
Xét hé phuong trinh

r+3y=14 T =

5o —y =14 (loai vi z,y € N).

y =

Trudng hop 4: 3z + 2y =x + 3y = bx — y > 14.
Xét hé phuong trinh

z+ 3y =3x+ 2y N x=0

or —y =3z + 2y y=20

Vay phuong sai ctia mau s liéu da cho 1a 95,5.

NI ~3

(loai vi 3z + 2y > 14).

Cau 39. S6 cach ban Viét chon ra ba tAm bia rdi s&p xép ching theo thit tu gidm dan dé dude
mdt s6 gdm ba chit s6 1a Cj = 84.
S6 céch ban Nam chon ra ba tam bia rdi sép xép ching theo thit tu gidm dan dé dugc mot sb
gdm ba chit s6 1 C3 = 56.
Suy ra n(Q2) = 84 - 56 = 4704.
Goi A 1a bién cb: ” Viét thing Nam”.
Dé Viét thing Nam thi trong ba sb Viét chon c6 it nhét 1 s6 16n hon ba s6 Nam chon.
Goi ba s6 Viét chon 13 a,b,c véi a > b > ¢ va ba s6 Nam chon 13 d,e, f véid > e > f.
Trudng hop 1: ¢ > d.
+ V6id = 3: Chon 3 s6 a,b, ¢ tit 6 s6 {4;5;6;7;8;9} va sip xép theo thit tit gidm dan nén Viét c6
C3 cach chon. Chon 2 s6 e, f tit 2 s6 {1;2} va sip xép theo thit tut gidm dan nén Nam c6 C3 cich
chon.
+ V6i d = 4: Chon 3 sb a,b,c tlt 5 s6 {5;6;7;8;9} va sip xép theo thit tu gidm dan nén Viét c6
C2 céch chon. Chon 2 s6 e, f tit 3 s6 {1;2;3} va sdp xép theo thit tut gidm dan nén Nam c6 C2
cach chon.
+ Tuong tu véi d € {5;6} thi Trudng hop 1 ¢6 C; - C5+ C2-C5+C3- C3+C3- C2 = 84 cich chon.
Truong hgp 2: b >d > c.
+ Vé6i d = 3: Chon 2 s6 a, b tit 6 s6 {4;5;6;7;8;9} c6 C2 cach chon. Chon s6 c tit 3 s6 {1;2;3} c6
Cj cach chon, nén Viét c6 C3 - Ci céch chon. Chon 2 sb e, f tit 2 s6 {1;2} nén Nam c6 C3 cich
chon.
+ Vé6i d = 4: Chon 2 s6 a,b tit 5 s6 {5;6;7;8;9} c6 Cz cach chon. Chon sb c tir 4 s6 {1;2;3;4} c6
Cj cich chon, nén Viét c6 Cz - C} céch chon. Chon 2 s6 e, f tit 3 s6 {1;2; 3} nén Nam c6 C3 cich
chon.
+ Tuong tu v6i d € {5;6;7} thi Trudng hop 2¢6 C2-CE-C24+C2.C;-C2+C2.CL-C2+C2.
Cg - C24 C2-Cl-C2 =630 cach chon.
Trudng hop 3: a > d > b.
+ Vi d = 3: Chon sb a tit 6 s6 {4;5;6;7;8;9} c6 Cg cach chon. Chon 2 s6 b, ¢ tit 3 s6 {1;2;3} ¢6
C2 céch chon, nén Viét c6 Ci - C3 cach chon. Chon 2 s6 e, f tit 2 s6 {1;2} nén Nam cé C3 cich
chon.
+ Tuong tu véi d € {4;5;6;7;8} thi Trusng hop 3 ¢6 C§-C2-C24+CL-C2-C24+C}-C2-C2 +
C3-Ca-Ci+Cy-C2-C2+4Cj-C:-C2=2016 cich chon.
Do d6 n(A) = 84 + 630 + 2016 = 2730.

n(A) 2730 65

Vay xé4c sudt dé Viét thing Nam 13 P(A) = m = 1704 = 112"

Cau 40.
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Ta cé:
AE 1 AA

AF 1| AA
Khi dé:
d(A,BB") = AE =+/3, d(A,0C") = AF =+/5, d(C,BB')=EF =2V2.

Nhéan xét: AE? + AF? = EF? nén tam gidc AEF vudng tai A, suy ra AM = £F = 2.

= AA' | (AEF)= AA' | EF = BB' 1 EF.

2

Ta lai cé:

AA' | (AEF)

= HN 1 (AEF)= HN 1 AM.

{HN | AA’ ( )
Tam gidc AHN vudng tai A c6 dudng cao AM nén:

ORI S Y
AH? ~ AM?2 AN 2 4 4 -
Mat khac:

(AA'NH) 1L (ABC)

(AA'NH) 1 (AEF)

(AA'NH)N (ABC) = AN

(AANH) N (AEF) = AM.
Géc giita hai mit phing (ABC) va (AEF) la MAN.
Hinh chiéu ctia tam gidc ABC 1én mit phing (AEF) 13 tam gidc AEF nén:
Saapr = Saapc - cos MAN
= %AE - AF = SaaBc - i—]\]\/][

1 AE-AF-AN 1 +/3-v/5-2 /30

:>SAABC:§' AM =5 2 =5
Vay Vapcasor = Saapc - AH = /30,
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Tham Khao S& Bic Ninh

Cau 1. Chon dép 4n (@
D5 thi ham s6 di qua diém c6 toa d6 (0;1).

Cau 2. Chon dép 4n (@

12

Ké AH vuong géc DC tai H
124+ (1242
bit DH = z(0 < z < 12)> Dién tich ménh vuon S(z) = al 5 + ac).\/144—m2 = (12 +

z).V/144 — 22
_ —22? — 12z + 144

Sl
(=) /144 — z2
, _ r=26
S'(z)=0< = —12 (L)
T 0 6 12
S'(z) + 0 -
108v/3

Dién tich 16n nhat bing 108v/3 .

Cau 3. Chon dép 4n (@

9(x) = 2£(2) - /') ,

Do f'(z) 1a ham bic 3, nén f(z) 14 ham bic bdn c6 nghiém kép z = —1; z = 3.
i z=-1

=0 -2

Jdz)=0& z=-1
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Ham s6 nghich bién trén khodng (—o0;0), (1;3).
2 < )
Vay ham s6 nghich bién trén khoang <1; )

Cau 4. Chon dép 4n (@

) . '(3)=0 32—-2m-3 2_4)=0
Ham so dat cuc dai tai diem z =3 & f,,() & m-3+(m ) & m=5.
f"(3) <0 2:3-2m <0
Cau 5. Chon dép 4n (@)
2 2

\ ) —m-1
D5 thi ham sb y = +mxi 2m c6 tiém can dimg khi z = —2 khong 14 nghiém cha
22+mPr—m—1=0.

m#1
Taclad—2m* —m—-1#0& 3

Cau 6. Chon dap an 0
V& béng bién thién cta ham sb u (z) = |2° + Tz| + m

T —00 0 +00

+00 +00

|2* + 72| +m \ /

m

Vi ham u(z) = |2® 4+ Tz| +m c6 1 diém cyc tri nén diéu kién dé ham g(z) c6 ding 5 diém cuc tri
u(z) =9

13 |u(r) =4 cb ding bén nghiém boi 18.
u(z) = —4

T bang bién thién trén, didu ndy s& xay ra khi va chi khi —4 < m < 4.

Vay c6 8 gia tri nguyén cla tham s6 m théa man.

Cau 7. Chon dép 4n (@

Ta c6 00240
€T e i

flz)=e <2025 S >

— 902507 — 224 e

i
— 202507 — 202t
x

= 2025¢” — 2024z °.

Khi d6

[ f@)dz = [ (2025¢ - 202407°) da
— 2025 / e dz — 2024 / 5 dz

= 2025e” — 2024 -

506
= 2025¢” + — + C.
T

+C

44
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Cau 8. Chon dap an @

Taco/f(z z—lO@/f dx—l—/f dx—l—/f 10.
Mé/f(x)daczﬁnén

p

Il
o—
=
&

o
&

+
B—

&h

Cau 9. Chon dép 4n (@

Tai thoi diém ¢ = 6 vat dang chuyén dong véi van tbc vy nén
v(6)=v0®—g-6+a=vo(:)a=vo+15.

Suy ra v(t) = —gt + vo + 15.

Goi k 13 thoi diém vt dimg hén.

Tacov(k) =0 k= %(v0+15)©k:%+6.

Téng quang dudng vat di dugc 13

5
80=6v0+/(—§t+v0+15> dt
6

5 k
& 80 = 6uy + <_Zt2 + vot + 15t>

6
& 80 = 6 — > (K — 6) + vo(k — 6) + 15(k — 6)
4

5 (41)0 24 ) 2vg 2vp
= — == == 20 415. 22
& 80 = 6y 1 \ o5 + 5 Vo | + Vg - 5 + 15 5
& v 4+ 30vy — 400 =0
= Vg = 10.

Cau 10. Chon dap 4n @)

Thé tich khdi tron xoay tao thanh 1a:
9

V=7r4/(\/_ ) dx—léw

Cau 11. Chon dap 4n (@
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18m

Chon hé truc toa d6 Ozy nhu hinh vé. Phuong trinh parabol c6 dang y = az?® (P). Parabol (P)
di qua diém c6 toa do (—6; —18) nén
1 1
~18=a- (-6’ a= —5 = (P):y= —§x2.
AB
Tit hinh vé ta c6 C—Dzi—;. 1
Dién tich hinh ph&ng giéi han bdi parabol va dudng thing AB: y = —ix% la

1

. " 1
Dién tich hinh phang gidi han bdi parabol va dudng thang CD: y = —§x§ 1a

o] [ (34
52—20/{ 233 2302 dz

2 3 2 0
2
= g.’E%’
T gid thiet suy ra
I 1
Sy =28 & =21 ==~
2 1 Zy T 79 \?/5

Cau 12. Chon dap 4n @)
Ta c6 toa d6 tdm I ctia mit cau (9) 1a: I (—2;0;3).

Cau 13. Chon dép 4n (@)

zT=-1+1
Phuong trinh tham sb clia dudng thing Ala {y =3+t ,teR.
z=1
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ViME_A)nén M(t—1;t+3;¢).
Taco MA=(2—t2—t;2—t)va MB=(4—t; -2 — t;—2 — t).
Vi tam gidc M AB vudng tai M nén m . ]T/I_B) =0.
2-t)d-t)+2-t)(-2—-t)+(2—-t)(-2—-t) =0
S2-t)d—-t—4-2t)=0
< (2-t)(-3t)=0
t=2
t=0.
Véi t =2, ta c6 M(1;5;2) = A, loai.
Véi t =0, ta c6 M(—1;3;0).
Vay hoanh d6 ctia M 1a —1.

4

Cau 14. Chon dép 4n €Y
Phuong trinh dudng thing AB.
Véc-to chi phuong zﬁ = (=2;2;-2) =2(—1;1;-1).

r=2-—1
Phuong trinh dudng thing AB: {y=1+1t,t € R.
z=1—-1

I thudc dudng thang AB nén toa d6 I c6 dang I(—t 4 2;t + 1; —t + 1).

Diém I thudc mit phing (P): 2z +y+ 2z —4 =0, vay
A—t+2)+(t+1)+(—t+1)—4=0& —2+4+t+1—-t+1—-4=0&t=1.
Tung docutallay=t+1=14+1=2.

Cau 15. Chon dap 4n (@
Véc-to chi phuong cia A va A’ 13
ug = (21;3) va ua) = (4;—5; —1).
[, un)] = (14; 14; — 14).
Ta c6 thé chon véc-to phép tuyén don gidn hon 1a 77, = (1;1; —1).
M:it phéng (P) c6 dang = +y — 2z +d = 0.
M3t cdu c6 tdm I(1;1;1) va ban kinh R = v/12 = 2v/3.
M3t phéng (P) tiép xtc v6i miit cdu (S) khi va chi khi
d(I,(P))=R
L+1-14d _, 2
VEF T (1P
11+ d|
& 7 2V/3
d=5
d=-T1.
Phuong trinh (P) la (P):z+y—2+5=0va (P):x+y—2—7=0.
A va A’ di qua diém A(—1;—1;3) va B(3;3;—1).
Thé toa d6 A(—1;—1;3), B(3;3;—1) vio phuong trinh mit phing (P,), (P;) ta c6
Toa d6 diém A thoid man phuong trinh (P,) nén dudng thing A C (P,), loai (P).
Toa d6 diém B thod man phuong trinh (P,) nén dudng thing A’ C (P,), loai (Py).
Vay khong c¢6 mit phdng ndo thod méan dé bai.

=

Cau 16. Chon dap 4n @)
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Gia st M(z;y; 2), ta cb MA2+2]\ﬁ-m:8©x2+y2+z2—2x—2y—7=0 (1).

Ma M€ (S)néntacéz’+y*+2°+4z—8y—19=0 (2).

Trit (1), (2) theo vé ta dugc z —y — 2 = 0.

Suy ra M thudc dudng tron (T) 13 giao clia (S) véi mit phing (P): z —y — 2 =0.

Thay toa do clia D vao phuong trinh ctia (P) va clia (S) thdy thod man nén D € (T), suy ra gia
tri 16n nhit cia M D bang dudng kinh ciia (7).

(S) ¢6 tam I(2;4;0) va ban kinh R = 1/39.

Khodng cach tit I véi (P) 1a h = d(I, (P)) = 4v/2.

Bén kinh ctia (T) 1a r = VRZ — h2 = /7.

Suy ra max MD = 2r = 2/7.

Cau 17. Chon dap 4n @)

Tt mau sb liéu da cho ta c6 khodng bién thién ctia mau s6 liéu théng ké trén 14 R = 10 — 4 = 6.

Cau 18. Chon dap 4n @)
n

Ta cb 2=35 = 28 nén nhém chtta trung vi 1a [15,5;18,5) . Do d6 ta cé sb trung vi ctia mau sb
28 — 15 181
liéu ghép nhém nay 1a M, = 15,5 + 5 (18,5 —15,5) = 0= 18, 1.
Cau 19. Chon dép 4n (®)
A B
| S~ ©
| So -7
: \\\ \\\ ////
~ L \\ - N td = C
~< | \\
D} e > J
| \\\\ /,’ \\\\\
i \\:""~ \‘\\\\
I A N
Ay L A g
//////// ———————————— M
/ oo
.D C/

Goi I 13 giao diém BD' va B'D, O la giao diém AC va BD nén B'O, BI lan ludt 1a hai duong
trung tuyén ciia tam gidc BB'D.
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Xét tam gidc DBB' ¢6 B'O c&t BI tai G nén G 13 trong tAm tam gidc BDB'.
Trong tam gidc AB'C ¢6 B'O 13 dudng trung tuyén nén G ciing 13 trong tim tam gidc AB'C.
a6 BO< 515D
Khi d6 B :§B :§BD.
— 11—
Vay BD' = EGD/'

Cau 20. Chon dap 4n @)

T o
MG = 1A+ A0
:—%ﬂ?+%(ﬂ§+ﬁ+@)
= —LAB + JAC + JAD
1, 1., 1
=—6?+§7+§7

Cau 21. Chon dép 4n @)

Vi ABCD 13 tit dién déu va G 1a tryc tAm tam gisc BCD nén AG 1 (BCD) = (ABK) 1 CD.
= FG L CD nén ﬁ . C@ = 0 va tam gidc AGB vudng tai G.
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= GE = %AB =1.
Xét tam gidc MFD c¢6 FM =+/FD2 — MD? = /2.

_ 4

Mét khic tam gidc BEG c¢6 BE = EG = 1; BG=2—\3/§nén cosBEGzHlT?’:é.
Tacém=%<§)4+CTD)).
Dot
FM-@zé(ﬁ+@)-@

:lﬁ.G_E)

; BA - EG - cos (ﬁl Cﬁ)
=%.2.1.%=%.
W7ok )

Ma FM = v2; EG = 1 nén cos (MF,GE) = P EG= U3 1= 6

Cau 22. Chon dép 4n (@)

Ta cb
u1=1

1
u2=1+§
U 1-1—1-|-1
3T T3 T R
—1+1+1+ -+ L

3 32 3n—1'

1-(H”

Khi 36 limu, =lim | 1 (3) =g.

Cau 23. Chon dap 4n €)

Ta co
. 3—x . B=-x)(Vr+1+2)
lim ———— = lim
3\ x+1—-2 =23 z+1-4
—hm[ (Vz+1 +2)}
— 4
Dé ham sb lién tuc tai z = 3 thi lii%f(x)=f(3)¢)m=—4.

Cau 24. Chon dap 4n (@

Ta ¢ theo gid thiét lim fl@)—10 _ 5= f(1) = 10.
Khi d6 T
fim f(z) —10 _ (f(z) —10)(vz +1)
=1 (Vz — 1)(4f(z) +9+3) i (x—l )(VAf()+9+3)
5-(Vz+1)
\/4fi+3
m+3
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Cau 25. Chon dap 4n (@

Sau khi giti ngdn hang dude 1 ndm ngudi d6 cé sb tien 13

Ty =100 (1 + 0, 06) triéu déng.

Sau khi giti ngdn hang dudce 2 ndm ngudi d6 cé s6 tién 13

Ty = 100 (1 + 0,06) + 100 (1 + 0, 06) .0,06 = 100(1 + 0, 06)? tri¢u ddng.

Sau khi giti ngdn hang dudc 3 ndm ngudi d6 cé s6 tién 13

Ts = 100(1 + 0, 06)* + 100(1 + 0,06)°.0,06 = 100(1 + 0, 06)* triéu ddng.

Sau khi giti ngdn hang dudc n ndm ngudi d6 cé s6 tién ca gbc va 1ai 1a

T, = 100(1 + 0,06)™ " + 100(1 + 0,06)™*.0,06 = 100(1 + 0,06)" triéu ddng.

Gi4 sit dé c6 dugce sb tién ca gbe va 1ai nhidu hon 130 triéu dong thi ngudi d6 phai giti it nhat n
ndm. Ta ¢6 T, = 100(1 +0,06)" > 130 & 1,06" > 1,3 < n > log, 41,3 ~ 4.5 n¥m
Vay can it nhit 5 nim

Cau 26. Chon dép 4n @)
Ta cb
]'Ogﬁ 5 ==

log; 6
1
~ logs(2-3)
1
~ log; 2+ logs 3
1
- 1
log, 5 + logs 5
1
-1 1

a b
ab

:a-l—b‘
ab

a+b

Vay logg 5 =

Cau 27. Chon dap 4n @)

Ta c6 s6 phan tit khong gian mau 1a n(Q) = C3, = 45.

Ta c6 tit 1 dén 10 c6 5 thé ghi s6 chan va 5 thé ghi sb 1&.

A = "Riit dugc mot thé ghi sb chdn va mot thé ghi s6 18" ta c6 n(A) = Ci - Ci = 25.

s 2 4) 2
Xéc subt bién cb A 1a P(A) = n(4) 25 _5

n(Q) 45 9
B = "C3 hai thé 1t ra la thé chin' ta c6 n(B) = C: = 10.
X4c sut bién cb B 13 P(B) = n(B) _10_2
T n(Q) 459
2
Tac6 ANB =0 =P(AUB) =P(A) + P(B) =g+§:g.

Cau 28. Chon dap 4n €)

Goi A 1a bién c6 14y dugc san pham t6t & 16 1. Khi d6 P(4) = P (4) = 0,5.

Goi B 1a bién ¢6 14y dugc san pham t6t & 16 II. Khi d6 P(B) = 0,8; P (B) = 0,2.

X4c sudt dé trong hai sdn pham dudc lay ra c6 ding mét san pham c6 chét luong t6t bang
P(AB)+P (AB) =P(A)-P(B)+P(A)-P(B)=05.
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Cau 29. Chon dap 4n (@

Ta c6 hinh chiéu ctia SB 1én (ABCD) la AB.
Khi d6 géc giita dudng thing SB va mit phang (ABCD) la géc SBA.

A —
Xét tam giac SBA vudng tai A, tan B = j—B = /3= SBA = 60°.

Cau 30. Chon dap an @

Goi I, E lan lugt 1a trung diém A'C’; A’'B'.
Goi do dai canh ddy lang tru la x va canh bén 1a y (z,y > 0).
Khi d6 C'E L (ABB'A") = gbc gitta BC' va (ABB'A’) 1a EBC'.

zv/3
EC' 1 1
Xét tam gléC BEC’ VU.(SIIg tal E, sin B = B_C'/ = 5 = \/%4_3/2 = 5 = y2 = 25(32 (1)

ViM e AC, AC || A'C' = d(M, (BA'C")) =d(A, (BA'C")) =d(B,(BA'C")).
Goi H 13 hinh chiéu vudng géc ctia B’ 1én BI.
Ta ¢6 A'C' L (BB'I) = B'H L (BA'C") = d(B',(BA'C")) = B'H.
Khi d6 — = 14 I )
BH2 B2 BB? 6 i @ 32
Tit (1) va (2) suy ra z = a; y = av/2.
2 3
a®\/3 a3 \/6

Thé tich hinh ling tru la V =

4 4

Cau3l.Chondipén: @ @ ©@ O
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a) Tit dd thi ham s suy ra f'(z) > 0, Vo € (—oo0; —2) nén ham s6 y = f(x) dong bién trén khodng

(—o0; —2).

b) Tt dd thi ham s y = f'(z) = f'(z) = a(z + 2)*(z — 2)(z — 4) véi a # 0.
2 —4 1

Suy ra g(z) =

- fl@)  al@+2)(z—4)
Suy ra d6 thi ham sb y = g(z) c6 2 tiém cén ding z = —2, T = 4.
c¢) Ta c6 h(z) = f(4sinz) = h'(x) =4cosz - f'(4sinz).

cosx =0 (1)
4sinx = -2 (2)
4sinx = 2 (3)
4sinz =4 (4).
Phuong trinh (2) luén c6 nghiém béi chén.
Trén khodng (—2m;27):

Phuong trinh (1) ¢6 4 nghiém boi 1é z = —

Khi d6 K/ (z) = 0 <

3_7T
72 ,
Phuong trinh (3) ¢6 4 nghiém béi 1& xz = —g, xr=—

Phuong trinh (4) c6 2 nghiém boi chdn z = —37”, x =
Vi thé nén ham s h(z) cé 8 diém cyc tri thudc khodng (—2m; 27).
d) Ta c6
(@) =a(z+2)*(z —2)(x — 4) = a (z* — 22° — 122° + 8z + 32)
s !
= f(z) :a<g —5 —4x3+4x2+32x> +C.
19

1
Tacéf(0)=0=>0=0véf(—2)=—g:>a,=§
1 5 4
Vay f(@) = 5 (%—%—43:34-43:24-3230).
29 8

Xét phuong trinh
2/@) 4 f(z) = 2m + log, (m + 2f(””)‘1)

& 2@ 4 f(g) +1= 20 7) 4 og, (2m +27@)) |

W
)

z=—

SIS
I

l\zl 3
8
I

o | 3
S
o

I

8
I
8

(ORI K
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Xét ham s6 g(t) = 2° +t dong bién trén R,

Taco g(f(z)+1)=g (log2 <2m + 2f(“"))> nén
f(z)+1=1log, (2m + 2f("”)>

o of@+l _ 9 4 9f(@)

& 2m = 2/@

& logy(2m) = f(z) (%)
Bang bién thién.

x —00 -2 2 4 +00
f/ + 0 + 0 — 0 +
@ 400

8 29
Vay phuong trinh ¢6 3 nghi¢m phan bigt khi = < logy(2m) < o~ & 25 < 2m < 2%,
& 1,51 < m < 27,8, vAy c6 26 gia tri nguyén ciia tham sb m théa man yéu cau bai toan.

Cau32. Chondipén: @ @ ©@ O

a) Tt gid thiét ta c6
1

/f(x)dx=4
0
1

& (%x3+gx2+x>o=4
a b B
<:>§+§+1—4
& 2a + 3b=18.
Va

2

/f(x)dx=14

1

(“3 b )2—14
< gx +§x +z 1—

< 14a + 9b = 78.

2a + 3b =18 a=3
Ta c6 hé phuong trinh &
& €0 e PALONS trin {14a+9b:78 {b:4.

Vaynéna+b=17T.
b) Phuong trinh hoanh d6 giao diém ctia d6 thi ham s6 y = f(x) véi truc hoanh 13

r=-1
f(z)=0&3°+4z+1=0% 1
r=—c.

3

1
—3
Dién tich hinh phing giéi han bdi db thi ham s6 y = f(z) va truc hoanh 13 / ‘3:102 + 4z + 1‘ dx =
1
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_1
3

4
4 1 = —
/1330 +4x +1)dx o dvdt.

Ta co
2

f z:/3x2+4x+1dx
= [ (G- gy + ey ) e
~J\3 2x+1)  6(Bz+1)

1 1 1
=gx—§1n|x+1|+1—81n|3x—|-1|+0.

Vaynenm—%, = ;,p—%:ﬂim+3n+9p_l
d) Ta c6

lg'(@)] + g() - g"(z) = f(2)

& lg(z)-d'(x )]'= f(z)
:>/[g dx—/fx)da:

= g(z) - g(m)=w +222 +x+C.
Vi g(0) = ¢'(0) =2 nén C =4.
Vay g(z) - ¢'(z) =2° + 22" + z + 4.

Suy ra
2 2 2
/g(x) g (z)dz = /g(w) dlg(z)] = /(x3 +2r* + 2+ 4)dz
0 0 0
2 2
o S@)|"_ 58
2 2
9?2 g0 58
2 2 3
64
2
& g?(2) = —.
9°(2) = 3
Cau 33. Chon dép én: @ (] ) (@ (@)
a)
Nhém [10;15) | [15;20) | [20;25) | [25;30) | [30;35) | [35;40)
Gi4 tri dai dién 12,5 175 | 225 | 275 | 325 | 375
S8 nguoi cong ty A | 28 15 20 20 8 9
S6 ngudi cong ty B 30 18 18 13 12 9
S6 trung binh citia mau sb liéu ghép nhém ctlia céng ty A 13
x__12,5.28—|-17515+22 520+27520+32 5.8+ 37,5.9 99 1
4T 28+15+20+20+8+9 e
b)
Nhém [10;15) | [15;20) | [20;25) | [25;30) | [30;35) | [35;40)
S ngudi cong ty B 30 18 18 13 12 9
Tan sb tich liy 30 48 66 79 91 100

R N s 100
Nhém dau tién c6 tan so6 tich liy 16n hon hodc bang 5 = 50 14 nhém [20;25) .

50 — 48 185
b=—=20,56.
18 9 ’

Do d6 Q, = 20 +
c)
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Nhém [10;15) | [15;20) | [20;25) | [25;30) | [30;35) | [35; 40)
S6 ngudi cong ty A 28 15 20 20 8 9
Tan s tich liy 28 43 63 83 91 100
A A x g ¢ s 100 .o
- Nhém dau tién cé tan so tich liy 16n hon hodc bang = 25 1a nhém [10;15) .
2 4
1
- Nhém dau tién cé tan sb tich liiy 16n hon ho#ic bang % = 75 la nhém [25;30) .
75 — 63
Do d6 Q5 =25+ b5=28.
405 379
Vay khoang tit phan vi cia mau s6 liéu clia cong ty A 14 AQ = Q3 — Q1 = 28— 28 = 28 ~ 13,54

d)

Ta c¢6 dd léch chuan clia mau s6 liéu ciia cong ty A 1a s4 ~ 8,0523 .

Do léch chudn clia mau sb liéu ciia cong ty B 1a s4 ~ 8,33 .

Vi s4 < s nén néu sit dung d6 léch chudn dé danh gia mitc d6 phan tén ta thiy mic luong ciia
cong ty A déu hon mitc luong ciia cong ty B .

Cau3s Chondipén: @ @ ©@ O

P

a)
‘ﬂ+ﬂ§+ﬂ§f:(AA’)2+AB2+AD2+2A_A>'-E+2E-E+2H-B

=124+1%24 1% + 2c0s60° + 2 cos 60° + 2 cos 60°
—
— 6= ‘AA’+E§+E‘ =6

b)

MD = MA+ AD = _1§+BA+D'A———AA' AB+ DA + ﬁ:-%ﬁ-?-?.
)
Tacéﬁ/[=—¢=§7+?+7
m:@_m—zp—c""—éﬂﬁ 37+?+7

ﬁ/[ = m g? + b +7¢ nén P, M, Q thing hang, vy dudng thing PQ di qua trung diém

ctia canh BB'.

d)

PQ = |Pg

o

, Xét
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7 = [Pt + 7

= '27+_b)+7+27+_b)+? :

=33 = PQ = /33.
Cau 35. Chon dép én: @ (D ] (c ) (d ]

-2 242 —-1-1
a) Thay toa d6 A(6;2;—1) vao phuong trinh ta duge 6 = ; = 1
—2-2 —6+2 3-1
2 2 -1
b) Ta c6 C la trung diém ciia doan AB nén C(2;—2;1) 13 tAm clia mit cau (S). Lai c6 AB =
(—8;—8;4) = AB = 12 nén ban kinh mit cau la R = - = 6. Suy ra phuong trinh mit cau 13
-2+ @W+22*+(2-1>2=36 2> +y*+ 22 —do+4y—22—27=0.
¢) Goi @ = (a;b;c) 13 véc-to phép tuyén clia mit phing (o). Mit phing (a) chita AB nén
(ﬁzﬁ) =0 —8a—8b+4c=0x c=2a+2b= T = (a;b;2a + 2b).
Phuong trinh mit phing () di qua A(6;2; —1) va c6 véc-to phap tuyén = (a;b;2a + 2b) 14
ar +by+2(a+b)z—4a=0.

(lubén ding) va

thay toa do B(—2;—6;3) vao phuong trinh ta duge (lubn ding).

. s 4
Lai c¢6 khoéng cach tit O dén () bang 3 nén
4lal _4
Va2 + b +4(a+b)? 3
& 3|a| = v5a2 + 8ab + 5b2
& 4a* — 8ab — 5b* = 0
2a = 5b
—2a="b.
Trudng hop 1: 2a = 5b. Chon a = 5, b = 2 thi phuong trinh mit phing (@) 13 5z42y+142—20 = 0.
Khi d6 E 1 giao clia (a) va truc Oz nén E(4;0;0) va F 13 giao clia (a) va tia dbi clia tia Oy nén
F(0;10;0) (loai).
Truong hop 2: —2a = b. Chon a = 1, b = —2 thi phuong trinh m#t phing (e)laxz—2y—22—4=0.
Khi d6 E 1 giao ctia (a) va truc Oz nén E(4;0;0) va F 1a giao clia («) va tia d6i clia tia Oy nén
F(0;—2;0) (thod man).
Suy ra EF = 2/5.
d)
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Tam gidc MAB vuong tai M nén M € (S) 14 mit cau c6 dudng kinh AB = 12 suy ra ban kinh
R=6.

Nhén xét: C 13 trung diém ctia AB nén mit cau (S) chtta diém M c6 tdm C, R = 6.
LaicéMCzCNnénMi)VE(S. .,

- Xét diém I thod man 2TM — IN = 0 < 2IM = IN « M Ia trung diém cia IN.

- Ta cb
T = 20M? — ON?

=2(5?+IT’4)2— (5?+m)2

= OI* + 2IM? — IN?.
Tac6 IM =5, IN =10 nén T = OI? — 50.

2
Mt khac O = (OC + C1)" = 0C* + C* +2(0C - ).
Lai ¢c6 OC = 3.
Xét tam gidc CNI, trung tuyén CM cé
2 2N 2

OM? = 2(CN +ZI) IN
& 4-6%=2(6°+CI?) — 10°
& CI? =86 < CI = /36.
Khi dé
T = 0P —50 = 0C* + CI* +2 (0C - CI ) — 50

—9+86—2(CO-CI) - 50
245—200-01-008(7671

= 45 — 6v/86 cos OCT < 45 + 6v/86.
Vay gid tri 16n nhit ctia T' 13 45 + 61/86 dat dugc khi O, C, I thing hang va C ndm gita O va I.

Cau 36. Chon dép 4n: @) (D) (© (d )

2z —5
o) —
2) f@) = G sy o me
b) Ta c6 f(z) < 3 < logy(z® — 5z — 6) < 3.
z<-—1

> 6.

Diéu kién: 22 — 52 — 6 > 0 &
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Bat phuongtrinh@x2—5x—6<23(:)x2—5x—14<0<:>—2<x§7.

So sanh diéu kién, tap nghiém clia bat phuong trinh da cho 1a S = [-2; —1) U (6; 7).
Suyraa=-2;b=-1;¢c=6;d=T.

Vay 4a+3b+2c+d=4-(-2)+3-(-1)+2-64+7=38.

c) Ham sb x4c dinh khi va chi khi

x>0
{an:v—5lnx—6>0
(2 >0

& [lnzr< -1

| Inz >6

z>0
& [r<e

z>eb

\

1

\
< [0e°.
Suy ra tap x4c dinh 2 = (0;e') U (e°; +00).
a=-1
Do d6
b=6.
Vay 6a+b=06-(—1)+6 = 0.
d) Ta c6 f(2°) =m < log,(2** —5-2"—6) =m (1).
Didu kién: 2** —5-.2° —6 > 0 < 2° > 6 < 2 > log, 6.
Phuong trinh (1) < 2% —5.2° — 6 =2" (2).
Dit t = 2%, t > 6, phuong trinh (2) trd thanh: > — 5t — 6 = 2™ (3).
Dé phuong trinh (1) c6 nghiém thi phuong trinh (3) c6 nghiém t € (6; +00).
S6 nghiém ctia phuong trinh (3) 14 s giao diém clia dd thi ham sb g(t) = t* — 5t — 6 trén (6; +00)
va dudng thing y = 2™.

)
Taco g'(t)=2t—5;¢'(t) =0 t= - ¢& (6;4+00).

2
Béng bién thién.
t 6 ~+o00
g't) +
g(t) y=2m
0

Dua vao bang bién thién, phuong trinh (1) cé nghiém < 2™ > 0, ding Ym € R.
Dom € Z, m > 0 vam € [—5;5] nén m € {1,2;3;4;5}.
Vay cé 5 gi4 tri nguyén duong théa man yéu cau bai toan.

Cau37.Chondipsn: @ @ © O

a) S6 cach chon mot hoc sinh trong s6 hoc sinh trén 13 10.

b) Sb céch xép ngau nhién 10 hoc sinh trén thanh mo6t hang 1 10! cich.
c) Sb cach chon 3 hoc sinh di c& ba khéi 13 2-3 -5 = 30.

d) S6 phan tit clia khéng gian mau

n(2) = 10!
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Goi A 13 bién c6: "Xép ngau nhién 10 hoc sinh trén thanh mdt hang ngang ma khéng c6 2 hoc
sinh cing khéi dtng canh nhau".

Xép 5 hoc sinh khéi 12 (ki hiéu mot hoc sinh khéi 12 béi C) vao hang cé 5! cach.

Sau khi xép s& c¢6 6 vi tri trong (4 & gitta va 2 & ddu), chdng han 102C3C4C5C6.

Néu xép xen k& 5 hoc sinh khéi 10 va khéi 11 tit phia t4n cling bén trai (12345), c6 5! cach; tuong
tut xép tit phia bén phai (23456) ciling s& c6 5! cach.

Néu xép xen k& 5 hoc sinh khéi 10 va khéi 11 vao cdc vi tri 2345 trong dé c6 mot vi tri xép hai
hoc sinh c6 AJ - 2!-2 -3 cich.

Suy ra n(A) = 5! (2- 5! + A} - 2!- 2 3) = 63360.

Vay P(A) = 63360 63360 11

100~ 362880 63

Cau 38. Chon dép 4n: €@ (b () (d)

D’ c’

a) d((ABCD), (AB'C'D')) = AA = a.
b) Ta ¢6 BC' || AD' = (BC',CD") = (AD',CD’) = AD’C’ = 60° (vi tam gidc ACD' déu).

¢) Goi O 14 tam ctia hinh vudng CDD'C’, khi d6 CO = —CD' \/_
Ma BC L (CDD'C") = BC 1 CO.
CDD'C’ 14 hinh vuéng nén C'D L CO = d(BC,C'D) = CO = #
d) Xét tam gidc B'CD ké duong cao B'H.

B'H-CD
Ta c6 dién tich tam gidc B'CD 14 Sgcp = TO
a’v/2
Theo cong thitc Hé-rong ta lai ¢c6 Spcp = \/ plp—a)(p—>b)(p—c)= 5
B'H - 22

Suy ra a—a\/_=>B’H=a\/_.

2 2
Ta c6 HD =+ B'D? — B'H? = i AH = w/HD2+AD2=3—a

Néi HA = [A,CD,B] = AHB'.

— HA? - HB?+ AB”? 2
Xét tam gidc AHB' c6 cos AHB' = T HA. H—J_B’ = 3v2

— AHB ~ 5%°.

Cau 39. Dap an: 132.
Gid st a > 0.

TRANG 614


https://www.facebook.com/OlympiadMathematical

BB | BO DE HSG 2024 - 2025 BAN QUYEN THUOC VE MATHTIAD | &

f(z) =22

Ta c6 |f(z)| =22 & [f(x) = —29.

N

Phuong trinh f(z) = 22 ¢6 3 nghiém z; = 3; x5 = 15; 3 = 18.
Phuong trinh f(x) = —22 ¢6 3 nghiém z, = 6; x5 = 9; ¢ = 21.
Ta c6 f(z) +22=a(x — 3)(z — 15)(z — 18) = d + 22 = -3 - 15 - 18a.
f(zc)—32:a(x—6)(x—9)(x—21) =d—22=—-6-9-2la.

+22 3-15-18
i—22_ 6.9.21 T4 ~1%
Vay |d| = 132.
Tuong tu véi truong hgp a < 0.

Suy ra

Cau 40. DPap an: 9,63.

iA B

Gia st man hinh LED dudc ky hiéu 13 CD, ta lan lugt c6 dd dai doan CD = 2,4, AC = 8,5.
bat AB=x m v6i x > 0.
Ta cb

tan CBD = tan (A/BT) _ 1@) _ tan ABD —tan ABC

1+tanA/BTD-tanA/BE’

AD _ AC 24
= AB A = 10.9°85 = =
AD - AC 9-85 224 92,65°
ke [Tk i )
I+ — 5 +—
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Dé gbc quan sat CBD 16n nhit thi tan CBD l6n nhét.
Xét ham sb f(z) 242 iz >0
ét ham s0 f(z) = ————= v8ixz > 0.
x? 4+ 92,65
—2,4x2 4 222,36

Ta c¢6 ham s6 y = f(z) lién tuc trén khodng (0; +oo) va f'(z) =

(% + 92,65)?
Ta c6 bang bién thién ctia ham s6 trén nhu sau:
x 0 9,63 +00
Y + 0 -
0,12
Y / \
0 0

Vay dé khan gid B c¢6 géc quan st man hinh LED 14 thuén 1oi nhat khi géc d6i dién véi man
hinh LED la cuc dai, khi d6 khoang cach giita hai khan gid A va B 1a 9,63.

Cau 41. DPap an: 332.

OI

Chon hé truc Ozy nhu hinh vé.

Gia sit parabol (P): y = ax® + bx + c.

Tit hinh v& ta thdy (P) di qua diém B(20;0) va c6 dinh A(0;10) nén
400a 4+ 20b+c=0 c=10

b b=0 1,
- = & = (P):y=——z"+10.
5a Y L T Bry=—p
c=10 “=-1

Khi d6, thé tich ctia chan dé 13
20 1 2
V=7r/<——x2+10> de+7-10%.5
J 40
3200
= Tﬂ' + 5007

= —470077 cm?® = % -107* m3.
Vay sb tién dé san xuét chan dé 1a T = 2700V - 25 ~ 332 nghin dong.
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Cau 42. Déap an: -5. N
Ta ¢6 BA = (2;2;,-2); M ed= M(1—t;—2+t;2t) = AM = (—t; —6 + t; —2 + 2t).

— —
C6 d(B, AM) — [BA, AM|| \/56t2—304t+416
’ B ’m‘ V62— 20t +40
30
, 562 — 304¢ + 416 70442 — 512¢ — 3840 t=
Xét ham sd f(t) = () = i ff(t)=0s 11
F0) = "gp 20t 420 7O (62 — 20t + 40)° e L—_Q_
Xét déu.
30
_ -9 e
t |—oo = +00
F(t) + 0 - 0 +
12 28
3
; / \ /
£ % 4
3 35

Dua vao bang xét ddu, suy ra M(3; —4; —4).
Vay tong cic thanh phan toa dd diém M 13 —5.

Cau 43. Dap an: 2,62.

Ha B'H 1| BC (H € BC).

Vi (BB'C'C) L (ABC) nén B'H 1 (ABC).

Ha CM L AB (M € AB), HN L AB (N € AB).

Ta ¢6 d(CC',(ABB'A’)) = d(C, (ABB'A')) = d(C, (ABB'A')) = @
bit BH =z (z > 0).
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oz 2V/12  z/12
2 5 5

. d(H,(ABB'A)) HB =& o
Ta cb d(C,(ABB'A)) ~ CB ~ 2 = d(H, (ABB'A"))

HB' -HN
Ma d(H,(ABB'A)) = .
HB? + HN?
V3

Va HB' = V4 — 2% HN = z - sin60° = xT

Suy ra
e BEA:
v 5 oy
322 5
4— g2+ 2%
z° + 1
2
o5Vl =44

& 25(4—12%) =16 (4— —2>
2v/21

>zr="—"".

7
47

447 223 421
DOdéH‘BI:TiVABC.A’B’C’:HB,'SABC: \/_- \/_: \/_

7 4 7

~ 2,62.

Cau 44. Dap an: 2048.

M3i bt phuong trinh azz + bry > ¢ hodc arr + bry < ¢ c¢6 hai lya chon.

Vi ¢6 12 bat phuong trinh nén s6 lugng hé bat phuong trinh c6 thé tao ra la 22

Xét mot hé bat phuong trinh. Néu ta thay d6i ddu clia tit ca cdc bat phuong trinh trong hé d6
ta sé& dugc mot hé bat phuong trinh méi.

Vay néu hé ban dau cé nghiém thi hé méi s& khong cé nghiém, va nguge lai néu hé ban dau khong
c6 nghiém thi hé méi ciing c6 thé v nghiém.

Ta c6 thé chia tit ca céc hé bat phuong trinh thanh céc cip sao cho mdi cip gdm mot hé va hé
dbi ctia né.

Trong mdi cip, c6 ti da mot hé c6 nghiém. Do dé sb lugng hé vd nghiém it nhét 1a mdt nita s6

luong hé cé thé tao ra.
12

. . 2
Vay so lugng hé vo nghiém it nhat 1a 5 = 211 = 2048.
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