SO GIAO DUC VA PAO TAO KHAO SAT PQI TUYEN HSG

] THANH HOA ‘ NAM HQC 2025 - 2026
TRUONG THPT THACH THANH 3 Moén thi: TOAN 12
" . . Thoi giar} lam bai: 90 phd{
DE CHINH THUC (khéng ké thoi gian phat dé)
(Dé thi c¢6 06 trang) Ma dé thi 101

I. PHAN I. Tric nghiém nhiéu Iya chon (8 diém — 12 cau héi — Trong moi cdu hoi, hay chon
1 dap an — moi cdau 0,4 diéem)

Caul. Chohamsd f(x) c6daohamla f'(x)=(x—1)(x—m) v6i m 1a tham so thuc. Tim tat ca cac
gid tri cia m d€ ham s6 dong bién trén (—oo;+00).
A. m<l1. B. m>1. C.m=1. D. m=>1.

Cau 2. Trong khong gian voi hé toa d0 Oxyz cho hai vecto a= (2;1;3), b= (O; —2;1). Cosin cua goc

giita hai vecto da cho bing

A. cos(Zz,B)zL. B. cos(a,g)z—L.

J70 70
1 1
23’ 23

Cau3. ChotapM gém cac s6 tu nhién co ba chit s6 d6i mot khac nhau léy tur tap {0; 1; 2;3;4;5} . Chon

C. cos(;z,B): D. cos(zz,l;):—

ngau nhién mot so tur tdp M. Tinh xac xuat dé€ so6 dugc chon cé chir s6 hang tram nho hon chit s6

hang chuc.
2 1 2

A.z. B. —. C. -. D. —.

5 5 3 3

Cau4. Chohamsd y= al _’;1 v6i m 1a s6 thuc. Tim tat ca céc gia tri cia m dé tong gia tri 16n nhat va
X+

gi tri nho nhat ciia ham s da cho trén [0;2] bang 6.
A. m=4. B. m=-4. C.m=1. D. m=-1.

Cau 5. Cho hinh chop S.ABCD c6 ddy ABCD 1a hinh binh hanh tim O. Goi / 1a diém thudc SO sao
1 , , . \
cho S7 ZESO' Mait phang (a) thay d6i di qua B va I cat cac canh SA, SC, SD lan luot tai

. A N s v 1x X . \ X . . X V , m
M, N, P.Goi m, n lan luot 12 gia tri 16n nhat, gia tri nho nhat cua ti s6 —22  Tinh —?
n
S.ABCD

A.Z. B.%. C.g. D. 2.

5 5
Cau6. Biét lim(a n* +bn+1 —Zn) =1, voi a, b 1a cac s thuc cho trude. Khi do, tong a® +b* bang

A. 2. 7 B. 5. ’ C. L D. 12.
Cau 7. Nguoi ta ghi lai tudi tho cia mdt s6 con ong cho két qua nhu sau:
Tubi tho (ngay) | [0; 20) | [20; 40) | [40; 60) | [60; 80) | [80; 100)
S6 luong 5 12 23 31 29

Tir bang trén ta c6 két luan nao dung?
A. Pa sb cac con ong c6 tudi tho 1a 60 ngay.
B. Pa sb cac con ong c6 tudi tho 1 76 ngay.

C. Pa s6 cac con ong c6 tudi tho 1a 80 ngay.



Cau 8.

Cau 9.

Cau 10.

Cau 11.

Cau 12.

Cau 13.

Cau 14.

D. Pa s cac con ong c6 tudi tho 13 56 ngay.

Nha xe khoan cho hai tai xé An va Toan mdi ngudi 1an luot nhan 32 lit va 72 lit xing trong mot
thang. Biét ring trong mot ngay téng sd xing ca hai nguoi sir dung 1a 10 lit. Tong s ngay it nhét
dé hai tai xé str dung hét s xang duoc khoan 13 bao nhiéu (biét sd lit xang tiéu thu trong cac ngay
la nhu nhau).

A. 18. B. 22. C.21. D. 20.

Cho ham s6 f(x)=mx+2+ m’ —m =3 (v6i m 1a tham sb). Khi ham sé f(x) dat cuc dai tai
x = 0 thigidtri f(5) béng:

A._;. B. L. c.?. D.%l.

Cho tir dién ABCD. Goi M, N lan luot 13 trung diém ctia AB va CD. Trén cic canh AD va
BC lan luot 13y cac diém P,Q sao cho 34P=24D, 3@ =2BC. Tinh vecto MN theo cac

vecto MP, MQ.
2 2 1 1

A. MN =—MP+—-MQ. B. MN =—MP+—-MQ.
3 3 2 2
3 3 3 3

C. MszMP‘FzMQ D. MN:EMP+§MQ

Cho ham s y = f (x) c6 dao ham trén R va c6 d6 thi nhu hinh bén.

Tinh h¢ s6 goc ctia tiép tuyén cua dd thi ham sb h(x)= M tai x=3.
x
1 1 -1 -1
A, —. B. —. C. —. D. —.
36 4 4 36

Cho hinh chép S.4ABC, c6 SA=SB=SC, day la tam giac déu canh . Biét thé tich khi chop

3

S.ABC bang a3 . Khoang cach giita hai duong thang SA va BC bang:
A2 PRENIEL c. % p, 4¥3
7 13 7 4

Cho tap H = {n eN' |n < 100} . Chon ngau nhién ba phan tir thudc tdp H . Tinh x4c suat dé
chon duoc ba phan tir 1ap thanh mot cip sé cong.
L B. 2. c. L. D. 2
132 275 66 275
Cé ba luc cung tac dong vao mot vat. Hai trong ba luc nay hop véi nhau mét goc 100° va co6 do
16n 1an luot 1a 25 N va 12 N. Lyc thi ba vudng goc v6i mit phang tao boi hai luc d cho va ¢o
d6 16n 4 N. Tinh d6 16n ctia hop luc cta ba luc trén ( két qua lam tron phan nguyén).

A. 1385N. B. 26N . C. 37N. D. 676N .



Cau 15.

Cau 16.

Cau 17.

Cau 18.

Nam bit dau di lam véi mirc lwong khoi diém 1a 4 500 000 dong mét thang. Ctr sau 3 nim thi
Nam duoc ting luong 33% . Hoi sau tron 25 ndm di 1am tong tién luvong Nam nhén duoc 14 bao
nhiéu (1am tron dén hang nghin)?

A. 5901519 000. B. 4315428 000.

C.3651575000. D. 4844125 000.

Khi ngudi choi du nhan déu, ciy du s& dua ngudi choi du dao dong qua lai vi tri cAn bang. Nghién
ctru tro choi nay, nguoi ta thay khoang cach /4 (tinh bang mét) tb nguoi choi du dén vi tri can
bang (m6 phéng & hinh vé dudi day) dugce biéu dien qua thoi gian ¢ (1 >0 va dugce tinh bang

gidy) boi hé thirc 4 =|d| véi d =3cos {g (2t - 1)} , trong d6 ta quy wdc rang d >0 khi vi tri cAn

bang & vé phia sau lung ngudi choi du va d <0 trong trudng hop trai lai. Mot nguoi choi dat
cam giac manh nhat khi ¢ vi tri xa nhat so véi vi tri can bang. Héi trong khoang thoi gian 1 pht,
nguoi choi du dat dugc cam giac manh bao nhiéu lan?

A. 40 (lan). B. 20 (lan). C. 19(lan). D. 39 (lan).
Cho cac ham s6 y=a*, y = log, x,y =log,x c6 db thi nhu hinh vé.

y = logyx
y = log.x
O
Chon khing dinh ding.
A.c>b>a. B.b>a>c. C.a>b>c. D.b>c>a.

Ngudi ta xdy dung mot chan thap bang bé tong c6 dang khébi chop cut tir giac déu (Hinh v& minh
hoa). Canh day dudi dai Sm, canh day trén dai 2 m, canh bén dai 3m. Biét rang chén thap dugc
lam bang bé tong tuoi véi gia tién la 1470000 dong/m?. Tinh s6 tién d€ mua bé tong tuoi lam

chan thap theo don vi dong.

A. 40538432 (ddng).  B. 39538432(ddng). C. 41538432 (ddng). D. 42538432 (dong).



Céau 19. Mot nguoi can phai chéo thuyén tir vi tri A4 dén vitri C trén bo BD , sau d6 chay bo tir C dén

B . Biét rang van tdc chéo thuyén bang 6km / ki, van téc chay bo 1a 8km / h, khoang céach tir vi
tri A dén bo BD bang 4km , khoang cach hai vi tri B, D bang 10km . Tinh khoang cach giira
hai vi tri B,C dé tong thoi gian nguoi d6 chéo thuyén va chay bo 1a nho nhat (Lam tron dén két

qua hang phan tram).
A. 4,56. B. 2,73. C. 5,46. D. 6,54.

B

Q
4 km
10km
Q

Cau20. Cho ham sd f() logz[x——+‘/x —x+— Tinh gia tri cua biéu thic

2 2024
_f(zozsj f(ﬁjh' (2025}

A.T:20—225. B. T =2025. C.T=2024. D. T=1012.

II. PHAN II. Tric nghiém dving — sai (7,2 diém — 6 cdu — Trong moi ménh dé chon diing hodc

Cau 1.

Cau 2.

Cau 3.

sai)

Cac ménh dé sau diing hay sai?
2

a) V&i moi séthuc a>0,taco 3/(72:(1E ;
b) Cho ham s f(x) =3 Tap nghiém bét phuong trinh f'(x) >18In3 1a §= (5;+oo);

c¢) Cho ham sb y =sin’ x . Phuong trinh ' =0 c6 5 nghiém thudc doan {—37”;7[} ;

d) Cho phuong trinh (cosx+1)(cos 2x —mcos x) = msin’ x. Tép hop tat ca cac gid tri cia tham

s6 m dé phuong trinh c6 nghiém x e (0;%) 1a §=(a;b).Khid6 2a+b=1.

Cho ham s6 f(x)=log, (x2 ~5x— 6)
2x-5
(x2 —5x+6)10g2'
b) Tap nghiém cua bat phuong trinh f(x) <3 c¢6 dang S= [a;b)u(c;d]. Khi do
a+b+c+d=10.
¢) Tap x4c dinh ctia ham s y = f(ln(x)) c6 dang D = (0; e”)u(eh;+oo) .Khi d6 6a+b=0

a) Trén (—oo;—l)u(6; +oo), dao ham cua ham sb 1a f’(x) =

d) C6 6 gia tri nguyén duong cua tham sd m e [—5 ; 5:| dé phuong trinh f (2") =m c6 nghi¢m.

Diém kiém tra khao sat chét lugng dau nam mon Vin caa 2 nhém hoc sinh dugc cho trong 2
bang sau:



Cau 4.

Cau 6.

Nhém hoc sinh 1

Nhom hoc sinh 2

Diém Tén 6 Diém Tan s6
[4:5) 1 [4:5) 1
[5:6) 2 [5:6) 1
[6:7) 4 [6:7) 3
[7:8) 6 [7:8) 9
[8:9) 3 [8:9) 3
[9.10] 2 [9.10] 1
n=18 n=18

Céc phat biéu sau ddy dung hay sai

a)Khoang bién thién cua hai mau s6 liéu di cho ¢ hai bang trén 13 6.
b)Piém kiém tra trung binh cta hai nhom hoc sinh trén 1a xap xi bang nhau.
¢)Phuong sai cua mau s6 liéu ctia nhom hoc sinh 1 1a 1,73.

d)Diém kiém tra ctia nhém hoc sinh 2 d@)ng déu hon cua nhoém hoc sinh 1.
Cho hinh chép tir giac déu S.ABCD co dién tich day bang S, , thé tich V.

2\/§a3 a\/g
3

a) Khi S, =24°,V, = thi chiéu cao ctia hinh chop 1a =

3 3

b) Khi 7, =% va M 1a trung didm cta SD thi thé tich khéi chop M.ABC bang trén 1a %

3
a4 f thi khoang cach giita S4 va BD la
d) Cho tam bia hinh vuong canh 50 cm. Pé lam mot mé hinh kim tu thap Ai Cép, nguoi ta cat
b6 4 tam giac can bang nhau c6 canh d4y chinh la canh cua hinh vudng rdi gap 1én, ghép lai thanh
mdt hinh chép tir giac déu c6 dién tich day bang S, , thé tich 1a ¥, (tham khao hinh v&).

¢) Khi §,=a,V, =

av'55
T

Dé mb hinh kim ty thap c6 thé tich ¥, 1a 16n nhét, thi dién tich day S, bang 3216.

Tai mot co s& san xuat nudce tinh khiét, nhan vién phu trach san xuét cho biét, néu mdi ngay co
sO ndy san xut x (m3) nude tinh khiét thi phai chi phi cac khoan sau: 5 triéu dong chi phi c6
dinh; 0,15 triéu dong cho mdi mét khdi san pham; 0,0005x chi phi bao dudng may moc. Biét
cong suat t6i da mdi ngdy clia co s& nay 1a 200m°. Goi C(x) la chi phi san sudt x (m3) san
pham mdi ngay va E(x) 1a chi phi trung binh mdi mét khbi san pham. Khi do:

a) C(x)=0,0005x" +0,15x+5.

b) Chi phi san suat 100m° nudc tinh khiét 1a 20 triéu dong.

c) E(x)=0,0005x+0,15+%

d) Chi phi trung binh giam xuéng khi san lugng nuéc tinh khiét trong ngay khong vuot qua 100

m3

Mot hop dung 10 chiée thé dugce danh sé tir 0 dén 9.
a) Ly ngdu nhién ra 3 chiéc thé c6 s6 kha nang 1a 120.



b) Lay ngau nhién ra 3 chiéc thé, xac suat dé 1y duoc 3 chiéc thé dé ghép thanh mot s co 3
N S .7
chir so chia hét cho 3 1a —.
20
¢) Liy ngiu nhién ra 3 chiéc thé, xac suat dé 3 chir sb trén 3 chiéc thé duogc 14y ra c6 thé ghép

thanh mot s6 chia hét cho 5 1a %

o s A s A 1 Ap e r 7 A A 5 : A . A 29 0 17 2
d) Phai rut it nhat 4 thé dé xac suat “co it nhat mot thé ghi so chia hét cho 5 phai 16n hon 3

III. PHAN III. Tric nghiém tra 1oi ngin (4,8 diém — 6 cdu — Trong moi cdu héi chon cdu tra 1o

Cau 1.

Cau 2.

Cau 3.
Cau 4.

diing — méi cdu trd 1oi ddp dn ding 0,8 diém)

Cho hinh chép S.ABC c¢6 ddy ABC la tam giac déu canh 1, biét khoang cach tir 4 dén (SBC)

J6 J15 NI

la == tr B dén (SCA) 1a 5w e dén (S4B) 1a g Vdhinh chiéu vudng goc H cua S

xudng day ndm trong tam gidc 4BC . Thé tich khdi chop Vs inc bang % (% 1a phan sb tdi gian).

Khi d6 a+b bing

Bén trong mdt can nha bo hoang hinh 1ap phuong canh 5 m ¢6 3 chti nhén

sinh sdng. Mua dong dén, vi d6i rét nén chiing danh quyét dinh hop tac v6i nhau giing ludi dé

bat moi. Ba ch nhén tinh toan s& giing mot manh ludi hinh tam giac theo cach sau: Mdi chu

nhén s& ding ¢ mép tudng bat ki (co thé mép giira 2 birc tudng, giira tudng voi tran, hodc giira

tuong voi nén) roi phong nhig soi to lam khung dén vi tri ctia 2 con nhén con lai réi sau d6 méi

phong to dinh dan phan luéi bén trong. Ching quy dinh khong c6 bat ki 2 con nhén nao ciing

nam trén mot mat tuong, nén hodc tran nha. Chu vi nho nhét cia manh luéi duoc gidng (biét cac

s¢1 to khung cang va khong nhun) 1a ﬁ\/; voi myn;peN’; n 1a phan s6 toi gian. Tinh gia
p

tri ctia biéu thic m+n+p.

, . ) 1
Tinh tong tat ca cac nghiém ctia phuong trinh Elog2 (x+3)=log, (x+1)+x* —x—4+2Vx+3.

Deé thiét ké mo hinh ctia mot doan duong cao toc nodi hai swon doi vai su khac biét vé do cao &
vi tri hai suon doi giao nhau la 50 feet, nguoi ta c6 theé [am nhu sau:

".,‘ A | RN Bl)

Khong W theo diing 0 [¢ o

Chon h¢ truc toa do Oxy véi 0 1a vi tri hai suon d6i giao nhau, phuong nam ngang la truc
Ox , don vi trén mdi truc toa do 1a feet. Chon hai vi tri 4, B 1an luot trén hai suon doi. B?mg
cach do dac tai thuc dia, ta xac dinh dugc toa do hai diém 4, B va gdc dbéc « tai diém B
ciia suon doi. Gid sur ta cé A(—1000;60), B(1000;90) va tana = 0,04 . Trong hé truc toa do
Oxy , quan sat duong cong mo phong doan dudng cao toc ndi hai sudn ddi, dudng cong do

go1 nén hinh dnh dd thi cua ham s6 bac ba. Vi thé ta c¢6 thé chon ham sb béc ba



Cau 5.

Cau 6.

f(x)=ax’ +bx* +cx+d (a#0) sao cho trong hé truc toa dd Oxy , d6 thi ham sb do trén doan
[—IOOO; 1000] mo phong doan dudng cao tbe can thiét ké. Ta chon theo nguyén tic: a 1a goc

tao bdi tiép tuyén tai B cua do thi ham s6 d6 va chiéu duong cua truc Ox . Tinh khodng cach tir
diém thap nhat ctia doan dudng dén vi tri hai swon ddi giao nhau (lam tron dén hang don vi).

Nam 2025 1a mot ndm dic biét ddi véi ngudi yéu toan hoc, vi 2025 1a mot s6 chinh phuong (tam
goi la “nam chinh phwong”), va day cling la ndm chinh phuong duy nhat cta thé ky 21; mudn
c¢6 dugc niam chinh phwong tiép theo, ta phai cho thém 91 ndm nira, tirc 1a nam 2116. De chao
don nam chinh phwong dic biét nay, mot thay gido day toan da goi hai em hoc sinh 1én bang va
cho mdi em viét ngau nhién mot sé chinh phuong ma em biét tir 1 dén 2025. Xac suat dé hai em

m
viét ra hai s6 chinh phuong giéng nhau va déu 1a s chia hét cho ca 3 va 5 bang ; voi m,n €l

m
va ; toi gian (biét ca hai em hoc sinh déu viet diing so chinh phuong ctiia minh va kha nang

xu4t hién mdi s6 chinh phuong I3 nhu nhau). Tinh 272 + 371

NAM CHINH PHUGNGBAC BIET

625
400 n

s@

—— =N

Heé thong dinh vi toan cau (tén tiéng Anh 1a Global Positioning System, viét tat 1a GPS) 1a mot
hé thong cho phép xac dinh chinh xac vi tri ctia mot vat thé bat ky trong khong gian. Vi hé truc
toa do Oxyz thich hgp, mdt v¢ tinh dang & vi tri toa d§ A(—1; —3; —5)thuong xuyén truyén tin
hiéu dén cac tram thu & cac vi tri B(—1; 1; —1)va C(1; —1; —1)trén mat dat. Biét rang mat dit
dugc mo hinh héa béi phuong trinh mit cau:

(S):x?+y%+22=3.
Nguoi ta xac dinh duoc toa do diém M (a; b; c)thudc mat dat sao cho tong do dai
MA + MB + MC 1a nhé nhét. Tinh gia tri 2a — 6b — 8¢ va lam tron dén hang phan chyc ?.
HET




SO GD&DT THANH HOA

TRUONG THPT THACH

THANH 3

Thang diém:

Phén I. TN: 20 cAu x 0,4 d

Phén II. P-S: 6 ciu; Pung 1 ¥ dwoc 0,12 diém; ding 2 y dwoe 0,3 diém; ding 3 ¥ dwoc 0,6 diém; ding 4

duoc 1,2 diém.

Phéan IIL. TLN: 6 cAu x 0,8d

PHAN I. Cau tra 10i tric nghiém nhiéu phwong an lwa chon. Thi sinh trd [oi tir cdu 1 dén cdu 26. Moi cdu he
thi sinh chi chon mot phwong an.

PAP AN PE THI HQC SINH GIOI LOP 12

NAM HOQC 2025- 2026
Bai thi: TOAN -THPT ‘
Thoi gian lam bai: 90 phut, khong ké thoi gian phat dé

1C 2A

3B 4B

5C 6B

7B 8D

9D

10C

11A [ 12C

13C | 14B

15D | 16A

17A | 18A

19C

20C

PHAN II. Céu tric nghiém ding sai. Thi sinh trd 16i tir cdu 27 dén cdu 31. Trong méi ¥ a),b),c),d) ¢ mdi cdu

thi sinh chon dung hodc sai.
Caul Cau 2 Cau 3 Cau 4 Cau 5 Cau 6
a)b a)S a)b a)S a)b a)b
b)D b)D b)D b)S b)S b)S
©)S cb ©)S c)b c)b c)b
d)S d)S d)b d)S d)b d)S

PHAN III. Cau tric nghiém tra 10i ngin. Thi sinh trd 107 tir cdu 32 dén cau 37, ddp s6 la s6 nguyén hodc s
thép phdn cé khong qua 4 ki tw ké cd dau “-" va dau “,”.

Cau 1: 49

Cau 2: 21

Cau3: 1

Cau 4: 337

Cau 5: 2027

Cau 6: 17,1

DAP AN CHI TIET:

I. PHAN L. Tric nghiém nhiéu Iya chon (8 diém — 12 cdu hoi — Trong méi cdu hoi, hdy chon
1 dap an — moi cau 0,4 diém)

Caul. Chohamsd f(x) c6daohamla f'(x)=(x—1)(x—m) v6i m 1a tham so thuc. Tim tat ca cac
gid tri cia m d€ ham s6 dong bién trén (—oo;+00).
A. m<l1. B. m>1. C. m=1. D. m>1.
Loi giai
Chon C

Ham s6 dong bién trén (—o0;+00) khi
f’(x)ZO,VxeR@ (x—l)(x—m)ZO,VxeR

<:>x2—(m+1)x+mZO,Vxe]R

a=1>0
N 2
A:(m+1) —4m <0
S m?-2m+1<0

S(m-1Y<0em-1=0m=1.



Cau 3.

Cau 4.

Cau 5.

Trong khong gian véi hé toa do Oxyz cho hai vecto a= (2;1;3), b= (O; —2;1). Cosin cua goc

gitra hai vecto dé cho bang

A. cos(g,g):ﬁ. B. cos(a,g):—%.
C. cos(&,g):%. D. cos(gz,g):—%
Loi giai
Chon A
ab 2.0-1.2+3.1 R

Ta c6 cos ZZ,B =i = =
(@) gl b V2?3 2P+ V70
Cho tap M gém cac s6 tu nhién co ba chit s6 d6i mot khac nhau léy tur tap {0; 1; 2;3;4;5} . Chon

ngau nhién mot so tur tdp M. Tinh xac xuat dé so6 dugc chon cé chir s6 hang tram nho hon chit s6

hang chuc.
A2 B. 2. c.i. p.2.
5 5 3 3
Loi giai
Chon B

- S6 tu nhién ¢ ba chit s& abc doi mot khac nhau 1y tir tap {0;1,2;3;4;5) : | =5.47 = 60

- Goi A 1a bién ¢b: “sb duoc chon co chit sd hang trdm nho hon chix $6 hang chuc”

+ Vi chit s0 hang tram nho hon chir s6 hang chuc va a # 0. Dong thoi ctr 1 b 2 chir s6 thi co 1
chit s6 dtng trudce bé hon chir s6 dimg sau. Suy ra sé cach chon ab = C;,

+ Cach chon c¢: 4

S6 céch chon abc:n, = C2.4=24

_#_2
160 S
Cho ham sé y = al _T v6i m 1a s6 thuc. Tim tat ca céc gia tri cia m dé tong gia tri 16n nhat va
X+
gia tri nho nhat ciia ham s6 di cho trén [0;2] bang 6.
A. m=4. B. m=-4. C. m=1. D. m=-1.

Loi giai
Chon B

Tong gid trj 16n nhat va nho nhat ciia ham s trén doan [0;2] bang 6 khi:

M6 m=—a.

7

y(0)+y(2)=6 & -m+

Cho hinh chép S.4BCD c6 day ABCD 14 hinh binh hanh tim O. Goi 7 1a diém thudc SO sao
1 : 7 , :

cho SI =§SO. Mt phang (o) thay doi di qua B va I cat cac canh SA, SC, SD lan luot tai

. Y NTREY Ky ey g , e 4 , m
M, N, P.Goi m, n lan luot 13 gia tri 16n nhat, gia tri nho nhat cua ti s6 =222 Tinh —?
n
S.ABCD

A.Z. B.§. C. D. 2.
5 5

W | O

Loi giai

Chon C



ApdungdinhlyMenelaustacéﬁ££:1©ﬁ23:1©£=13g=5.
PD IS BO PD11 PD 4 SP
5 S4 SB SC SD .
bat x=—, y=—=1, z=—  t=—=5Vvoi x+z=y+t=6=>2z=6—-x
SM SB SN SP
S
M N
A 5* ~C
KhiNEC,Apdungdinhl}'IMenelaustacéEQE:N:@:ﬁQ:l:ﬂ:l.
MA IS CO MA 10C4 4 MA 4
A
1< s <x<s Khidotaco Ly XTYRIHL 3 e o5
SM Ve isen 4xyzt 5x(6—x)
, 2 . 1 3 3
Tacd x(6—x)=—(x-3) +9I ma 1<x<5=5<x(6-x)<9=> —<——<—,
15 5x(6-x) 25
3 . 1 m 9
>m=—van=—_—=>—=—.
25 I5 n 5

Cau6. Biét lim(a n* +bn+1 —Zn) =1, voi a, b 1a cac sd thuc cho trude. Khi do, tong a® +b* bang
A. 2. B. 5. C.1. D. 12.
Loi gidi
Chon B

Izlim(a n2+bn+1—2n):1 1a s6 hitu han nén a =2.

Mat khac:
4(n* +bn+1)-4n’ 4 4
I:lim(2 n2+bn+l—2n)=lim ( ) =lim bn+
2Mn? +bn+1+2n 2Vn® +bn+1+2n
4b+i
=1lim - nl =b.
2\/1++2+2
n o n

Suyra I=1<b=1.



Cau 7.

Cau 8.

Vay a’ +b*> =5. 7 ’ )

Nguoi ta ghi lai tudi tho ciia mot s6 con ong cho két qua nhu sau:

Tuobi tho (ngay) | [0; 20) | [20; 40) | [40; 60) | [60; 80) | [80; 100)
S6 lwong 5 12 23 31 29

Tir bang trén ta c6 két luan nao dung?

A. Pa sb cac con ong c6 tudi tho 13 60 ngay.
B. Da sd cac con ong c6 tudi tho 1a 76 ngay.
C. Da s6 cic con ong co tudi tho 1a 80 ngay.

D. Pa sb cac con ong c6 tudi tho 13 56 ngay.
Loi gidi
Chon B

Tan s6 16n nhat 1a 31 nén nhém chira mét 13 [60;80). Ta co:

j=4’a4 :60,7’1’14 :31,1’7’13 =23,m5 =29,h:20
31-23 y
(31-23)+ (31-29)

Do do M, =60+ 20=76

Y nghia: Da s cic con ong co tudi tho 1a 76 ngay

Nha xe khoan cho hai tai xé An va Toan mdi ngudi 1an luot nhan 32 lit va 72 lit xing trong mot
thang. Biét ring trong mot ngay téng sd xing ca hai nguoi sir dung 1a 10 lit. Tong s ngay it nhét
dé hai tai xé str dung hét sb xang duoc khoan 13 bao nhiéu (biét sd lit xang tiéu thu trong cac ngay
la nhu nhau).

A. 18. B. 22. C.21. D. 20.
Loi giai

Chgon D

Goi x (lit) (0 <x <10) 1a s6 xdng An sir dung trong 1 ngay.

Khi d6: 10— x (lit) 1a sé xing Toan st dung trong 1 ngay.

Suy ra f(x) :2+ 1072 , x&(0;10) la tong s6 ngay An va Toan st dung hét s6 xdng dugce
x —-X
khoan.
: 32 72
Ta co: X)=——+
f( ) x2 (10—x)2
. 32 72 x=4
Ch N N B—"
oS (¥)=0e-3 THomay =202 (0;10)
Bang bién thién ctia ham s6 f'(x)= 32,72 , x(0;10)

x 10—x



Cau 9.

X 0 4 10
f(x) - 0 *
+c0 +00
9 \
20

Duya vio bang bién thién ta co it nhat 20 ngay thi An va Toan sir dung hét lugng xing duoc
khoan.

2
Cho ham s6 f(x)= mx+2+m—ml3 (v6i m 1a tham s6). Khi ham s6 f(x) dat cuc dai tai
x_
x = 0 thigidtri /(5) béng:
A B. .. c. 2 p.
2 2 2 4

Loi giai

Chon D
Hamsé f(x) x4c dinh trén D =R\{1}.

, m*—m-3

xX)=m-——————.

Nhu vay f'(x) c6 dao ham tai x=0.
Ham s f(x) dat cuc daitai x=0 = f"(0)=0<m=m"-m-3
m=-1

m=3

<:>m2—2m—3=0<:>[

Thur lai:

) 1 x=0
*Voi m=-1: f'(x)=—1+ =O<:>{
X

(1)

Lap bang bién thién:
T — oo 0 1 2 + oo
¥ - 0 o+ + 0 -

NG L\

do d6 x =0 la diém cyc tiéu (khong thoa man).

*Voi m=3: f’(x):3—i=0<:>[x:0

x—1 x=2
Lap bang bién thién:
— oo 0 1 2 + oo
’ + 0 - - 0 +
-1

1WA NS

do d6 x =0 1a diém cuc dai (théa man).




Khi do f(s):%.

Céau 10. Cho tr dién ABCD. Goi M, N lan luogt 13 trung diém ctia 4B va CD. Trén cac canh AD va
BC lan luot lay cac diém P,Q sao cho 34P=24D, 3B’—Q =2BC . Tinh vecto MN theo céc

vecto W, M—Q
2 2 1 1
A. MN =—MP+—-MQ. B. MN =—MP+—-MQ.
3 3 2 2
3 3 3 3
C. MN =—MP+-=MQ. D. MN =—MP+—-MQ.
4 4 2 2
Loi giai
Chon C
Ta co:

34P =2AD < 3AM +3MP =2AM +2MD < AM =2MD-3MP (1)

3BQ =2BC < 3BM +3MQ =2BM +2MC < BM =2MC-3MQ (2)
Cong (1) va (2) theo vé ta co:
2(MC+MD)—3(MP+MQ) =0

<:>4MN—3(MP+MQ):6

@MN:%MP+%MQ.

Chu 11. Chohamsd y= f(x) c6 dao ham trén R va c6 d6 thi nhu hinh bén.

Tinh hé s6 géc cuia tiép tuyén cta do thi ham sé /(x)= G tai x=3.
x
1 1 -1 -1
A, —. B. —. C. —. D. —.
36 4 4 36
Loi gidi
Chon A
Taco h'(x)= S (x).xz—f(x)



Cau 12.

Cau 13.

Theo yéu cau bai todn phai tim 4'(3).
Tir do thisuyra f'(3)=—tana = —% va f(3)=-1.

Suy ra hé sb goc tiép tuyén k =h'(3)= / (3)-:352—f(3) = %

Cho hinh chép S.4BC, c6 SA=SB=SC, day la tam giac déu canh a . Biét thé tich khoi chop

3

S.ABC bang a3 . Khoang cach giita hai duong thing S4 va BC bang:
A2 PRERIEL c. % p, “¥3
7 13 7 4
Loi giai
Chon C
S
H
A C
M
B

Do hinh chép S.4ABC déu nén SG la dudng cao cua hinh chép (G 1a trong tdm tam giac déu
ABC).Ké MH 1 SAtai Hthi MH la doan vuong goc chung ciia S4 vaBC.

Vay khoang cach giita hai duong thing SA va BC bang MH .

Ta co

2 3 2
Vy e =2 B @ ﬁ:m:%,m:#, SA=AG> + G =‘/%+16a2 =#

.ABC_E 4 3

.Ta co SAMH = SG.AM = MH = SG.AM _ 34a.a\3 _ba

SA 2743 7

Cho tap H = {n eN' |n < 100} . Chon ngau nhién ba phan tir thudc tdp H . Tinh xac suat dé
chon dugc ba phén tr 1ap thanh mot cép ) cong.
L B. 2. c. L. D. 2.
132 275 66 275

Chon C



Cau 14.

Co H= {1;2;...;100}, tap H c6 100 phan tir, trong d6 c6 50 phan tir 1a s chin va 50 phan
tir 1a s6 1€.

Goi H, = {1,3,5,...,99}, H,= {2,4,6,...,100} .

Lay 3 phan tir tir tap H , c6 |Q|=Cyy, =161700.

+c

. \ 4 A \ A A A a
Goi a,b,c 1a 3 so theo tu 1ap thanh cap so cong < =b

Do a,b,c € H nén a,c cung chin hoic cung I¢.

+ Truong hop 1: a,c cung chin. Chon 2 phan tir thuoec H , CO: C520 (cach). C6 duy nhit mot

a+t+c

cach chon b =

+ Truong hop 2: a,c cung 1é. Chon 2 phén tir thudc il | €o: C520 (céch). C6 duy nhat mot cach

a+tc

chon b=

Qua 2 trudng hop co || =1.C3 +1.C3, =2C3) = 2450.

Suy ra x4c suit thoa yéu cau p = M = L
Y Y o] 66

Cé ba luc cung tac dong vao mot vat. Hai trong ba luc nay hop véi nhau mét goc 100° va c6 do

16n lan Iwgt 1a 25 N va 12 N. Luc thir ba vuéng gdc vdi mat phang tao bai hai luc da cho va cé

d6 16n 4 N. Tinh d6 16n cta hop luc cia ba luc trén ( két qua lam tron phan nguyén).

A. 1385N. B. 26N . C. 37N. D. 676N .

Loi giai

Chon B

Goi F,F,,F, 1aba lyc tac dong vio vat dat tai diém O 14n luot c6 40 16n 1a 25 N,12 N, 4 N .
Vé OA=F,0B=F,,0C =F,.
Dung hinh binh hanh OADB va hinh binh hanh ODEC.

—_—  — — — —

Ap dung dinh 1i c6sin trong tam giac OBD , ta c6

OD? = BD* + OB* - 2.BD.0B.cos OBD = OA4* + OB +2.04.0B.cos100°.
Vi OC L (OADB ) nén OC 1 OD suy ra ODEC 1a hinh chit nhat.



Cau 15.

Do d6 tam giac ODE vudng tai D .
Tacd OE* = OC?* + OD?* = OC? + OA? + OB?* + 2.0A4.0B.cos100°.

Suy ra OF =\OC? + 04> + OB +2.04.0B.¢0s100°
— 4> 4257 £122 +2.25-12-cos100° = 26,092,

Véay doloncuahgp lucla F=OE =26 N .
Nam bét dau di 1am véi muc luong khoi diém 12 4 500 000 dong mot thang. Cit sau 3 nam thi

Nam dugc ting lvong 33% . Hoi sau tron 25 nam di lam tong tién lwong Nam nhén duoc 14 bao
nhiéu (Iam tron dén hang nghin)?

A. 5901519 000. B. 4315428 000.
C. 3651575000 D. 4844125 000.
Loi giai
Chon D
Murc lwong 3 nam dau: 45.10° Toéng lwong 3 nam dau: 36.45.10°
Miic lvong 3 nim tiép theo: 45.105.(1,33) Tong luong 3 nam tiép theo:

36.45.10%(1,33)

Mirc lwong 3 nim tiép theo: Toéng lwong 3 nim tiép theo:
45.10°.(1,33)’ 36.45.10°.(1,33)°
Mirc lwong 3 nim tiép theo: 45.10° .(1,33)3 Tong lwong 3 ndm tiép theo:

36.45.10°.(1,33)’

Mirc lwong 3 nim tiép theo: Téng lwong 3 nim tiép theo:
45.10%.(1,33)" 36.45.10%.(1,33)"
Mirc lvong 3 nim tiép theo: 45.10° .(1,33)5 Tong luong 3 ndm tiép theo:

36.45.10°.(1,33)°

Mirc luong 3 nim tiép theo: 45.105.(1,33)6 Tong lwong 3 ndm tiép theo:
36.45.10°.(1,33)°

Muc luong 3 ndm tiép theo: 45.10%(1,33)’ Tong lwong 3 nidm tiép theo:
36.45.10%.(1,33)

Mirc lvong | nim tiép theo: 45.10° .(1,33)8 Tong luong | ndm tiép theo:
12.45.10%.(1,33)"

Téng lwong sau tron 25 nam la
§ =36.45.10° 141,33+ (1,33)" +...+(1,33) | +12,(1,33)
1-(1,33)"

B

=36.45.10". +12.45.10°.(1,33)" = 4 844 124 782.



Cau 16. Khi nguoi choi du nhun déu, cay du s& dua nguoi choi du dao dong qua lai vi tri can bang. Nghién

Cau 17.

ctru trd choi nay, ngudi ta thay khoang cach 4 (tinh bang mét) tir nguoi choi du dén vi tri can
bang (m6 phong ¢ hinh vé dudi day) dugce bi€u dién qua thoi gian ¢ (120 va dugc tinh bang

T .
gidy) boi hé thitc /= |d | v6i d =3cos [g (2t —l)] trong do ta quy wudc rang d >0 khi vi tri can
bang & vé phia sau lung ngudi choi du va d <0 trong trudng hop trai lai. Mot nguoi choi dat

cam giac manh nhét khi & vi trf xa nhat so voi vi tri can bang. Hoi trong khoang thoi gian 1 phut,
nguoi choi du dat dugc cam giac manh bao nhiéu lan?

Vi trf can bang

A. 40 (1an). B. 20 (lan). C. 19(lan). D. 39(lan).
Loi giai
Chon A

Ngudi choi du dat duge cam giac manh khi 4 = |d | 16n nhét

cos {g (2t - 1)} =1

cos [g(% - 1)} =-1

Trong khoang thoi gian 1 phut

e sin| E@-1) |20 EQ-)knot =itk ke
3 3 22

1 3 1 119

<—+2k< _l<k<—2
Voi =113k kez taco 0_2+2k_60<:> 3_k_ 3 = ke{01;,2;3;5;...;39)
2 2 keZ keZ

Vay trong khoang thoi gian 1 phiit ngudi choi du dat duge cam gidc manh 40 lan

Cho cac hamsé y=a", y=log, x,y=10g x c6 db thi nhu hinh v&.
y = logiz
y = log.x
QO
Chon khang dinh dting.
A.c>b>a. B.b>a>c. C.a>b>c. D.b>c>a.
Loi giai:
Chon A

Hamsé ¥ =a" dd thi c6 dang di xudng tir tréi sang phai nén nghich bién trén R dod6 0<a <1

(1).



Cau 18.

Hai ham s§ y = 10gb Xvay= logc X @b thi c6 dang di 1én tir trai sang phai nén dong bién trén
khoang (0;+OO) doddob>1>a, c>1>a (2).
Quan sat d6 thi ta thay véi 0 < x <1 thi logb x< logc X,suyrac>bh.

Quan sat d6 thi ta thay v6i x > 1 thi logb x> logc X,suyrac>b.

Suyra l<b<c (3)

Tu (1), (2),3)suyrac>b>a.

Céch khac:

Déthidy a <1, b>1, ¢c>1.Nén @ la sb nho nhat.

Xét duong thang y =1 cat d6 thi hai ham s y = logb X vay= logc X lan luot tai cac diém
B(b;1) va C(c;1)

(hinh v&). D& thdy ¢ >b viy c>b>a.

Nguoi ta xy dung mot chan thap bang bé tong c6 dang khdi chop cut tir giac déu (Hinh v& minh
hoa). Canh day dudi dai 5m, canh day trén dai 2 m, canh bén dai 3m. Biét rang chén thap dugc
lam bang bé tong tuoi véi gia tién la 1470000 dong/m?. Tinh s6 tién dé mua bé tong tuoi lam

chan thap theo don vi dong.

A. 40538432 (d6ng).  B. 39538432(dong). C. 41538432 (dong). D. 42538432 (ddng).
Loi giai

M5 hinh hoé chén thap bang cut chop tir giac déu ABCDA'B'C'D'véi O O'1a tim ciia hai day.
Viy AB=5,4'B'=2, CC'=3
1 52

ABCD 14 hinh vuéng = AC =\ AB* + BC? =52 = CO = JAC==5

A'B'C'D' léhiﬂhVU@Hg — A'C'= /Ava2+Bva2 22\/§:>C'0'=%A'C'=\/§
Ké C'H 1 OC,(H € OC)

W2

OHC'O' 1a hinh chir nhat :>OH:O'C':\/5,‘=C'H:> CH:OC—OH:T

32

ADC'C" vuéng tai H = C'H =~/CC*-CH? =¥:> '—C'H :TZ

Dién tich day 16n 1a: S = AB” =25(m”)
Dién tich day bé 1a: S = A'B” =4(m’)



13 39

Thé tich hinh chép cut 1a: V——h(S+\/SS +S)— \/_(25+x/25 +4)——\/_( %)
A LA A A LA <1y A ’ \ 9\/_ A

S0 tién d€ mua bé tong twoi lam chan thap la: 5 .1470000 = 40538432 (dong)

Ciau 19. Mot nguoi can phai chéo thuyén tir vitri A dén vitri C trén by BD | sau d6 chay bo tir C dén
B . Biét rang vén toc chéo thuyén bang 6km / ki, van toc chay bo 12 8m / 4, khoang cach tir
vitri A dén bd BD bang 4km , khoang cach hai vi tri B, p bang 10km . Tinh khoang cach
gitra hai vi tri B,C dé tong thoi gian nguoi d6 chéo thuyén va chay bo 1a nho nhat (Lam tron
dén két qua hang phan trim).

A. 4,56. B. 2,73. C. 5.46. D. 6,54.

D C B

@ Q

4 km
10km
A Q
Loi gidi
Chon C

pat x = BC (km), 0< x<10.

Taco AC =16+(10—x)" (km).

Tir d6 suy ra tong thoi gian nguoi d6 di bo va chéo thuyén la:

t(x):\/ll6—20x+x2 s

6 8
Ta cin tim X dé 7(x) dat gi tri nho nhét.
Ta ¢o: t'(x): —20+2x +l.
1240116 -20x + x> 8
(x)=0 20+ 2x +l=0<:>2(20—2x)=3\/116—20x+x2
124116 — 20x + x2
0<x<10 70_12\/7
< 5 oS X=—-.
Tx" —140x+556 =0 7
J29 23 (70-1247) 15+247
3 12 7 12
Vay tong thoi gian nho nhét dat duoc khi BC =x=Mz5,46.

A ) 1 ) 17 . _ y
Ciau 20. Cho ham s0 f(x)=10g2 x—§+ X —x+7 . Tinh gid tri cua biéu thic

2 2024
f(zozsj f(mjf(mj



AT=——. B. T =2025. C.T=2024. D. T =1012.

Loi giai
Chon C

, ( 2x—1)++/(2x 1) +16
TaCOf(X)zlogz(x—%+ xz_x+%J:10g2 (x )+ 2x )+ }

(2x-1)+ (22x—1)2+16 +log, ~(2x-1)+ 2(2x—1)2+16

f(x)+ f(1-x)=log,

=log,4=2.

A 1 2024 1012 1013

II. PHAN II. Tric nghiém ding — sai (7,2 diém — 6 cau — Trong moi ménh dé chon diing hodc
sai) ‘
Caul. Céc ménh dé sau dung hay sai?
. 2
a) V&i moi so thuc a >0, taco Ja? =a? ;

b) Cho ham s f(x) =3""" Tép nghiém bét phuong trinh f'(x) >18In3 1a S= (5;+oo);
p ) . RY/4
¢) Cho ham s6 y =S X . Phuong trinh ' =0 c6 5 nghiém thudc doan [—7;7[};

d) Cho phuong trinh (cos X+ 1) (cos2x —mcos x) = msin” x . Tap hop tt ca céc gia tri cia tham

sO M dé phuong trinh c6 nghiém x € [0;5) la §= (a;b) .Khi d6 2a+b=1.

Loi giai
Chon a) Dung | b) Ping | ¢) Sai| d) Sai.
a) Ménh dé diing vi
Vi moi sb thue a >0, ta co i/a_zza§ ;
b) Ménh dé diing vi
Ta co

f(x)=213-3"" = £1(x)>18I13 = 2In3-3*F > 18113 = 3 >9 = 2x-8>2 & x> 5.

c) Ménh dé sai vi
Tacod ' =2sinx.cosx=sin2x.

Suyra: y'=0<sin2x=0 < 2x=krx @x:k%(kez).

RY/4
Ma xe{—T;ﬁ} nén —%Sk%ﬁﬂ'@—:iﬁkﬁz-

Va keZ nén ke{—3;—2;—1;0;1;2}.

Viy ¢ 6 nghiém thoa yéu cau bai toan.
d) Ménh de sai vi

Ta co



(cosx+1)(cos 2x —mcos x) = msin® x
< (cosx+1)(cos2x—mcos x) :m(l—cos2 x)

< (cosx+1)(cos 2x—mcosx) =m(1—cosx)(1+cosx)
< (cosx+1)(cos2x—mcosx—m+mcosx) =0
)

< (cosx+1)(cos2x—m)=0

{cosx=—1 x:ﬁ+k27r¢(0;£j
& & 3

cos2x=m
cos2x=m

Ta co xe(O;%}:2xe(0;2?ﬂ):cos2xe(—%;l). Vay S=(—%;1j. Khi d6 2a+b=0.

Cho ham s6 f(x)=1log, (x2 —5x—6)
2x -5
(x2 —5x+6)log2.
b) Tap nghiém cia bat phuong trinh f(x)£3 c6 dang S :[a;b)u(c;d]. Khi do
a+b+c+d=10.
¢) Tap xéac dinh ctia ham s y= f(ln(x)) cédang D= (O; e”)u(eh;+oo) .Khi d6 6a+b=0

a) Trén (—oo;—l)u(6; +oo), dao ham cua ham sb 1a f’(x) =

d) C6 6 gia tri nguyén duong ctia tham s6 m e [—5 ; 5:| dé phuong trinh f( 2x) =m cO nghiém.
Loi giai
Chon a) Sai | b) Pung | ¢) Dung | d) Sai.
a) Chon Sai.
A . 2x -5
Trén (—oo0;—1)U(6;+0), Tacod: f(x)=
( Jol6=) f(x) (x*—5x+6)In2

b) Chon Diing.
Diéu kién: x2—5x—6>0<:>[x<_1.
x>6
Xét f(x)S3 S X’ —5x-6<8 = x> —5x—14<0 & -2<x<7.
Tap nghiém cuia bt phuong trinh f(x)SS la S=[—2;—1)u(6;7].

=>a=-2b=-1c=6;d=7=a+b+c+d=10.

¢) Chon Dung.
Ta co: y:f(ln(x)):logz(lnzx—Slnx—6)-
>0 x>0 x>0
Xé << Inx< -1 -1
In*x-5Inx-6>0 nr T e
Inx>6 x>et

:>D=(0;e'1)u(e6;+oo):>a=—l,b=6:>6a+b=0.
d) Chon Sai.
Ta ¢o: yzf(z’f)=1og2(22x -5.2" —6)

X

<_
Didu kign: 2 -5.2"-6>0 < & x>log, 6
2'>6
6 f(2%)=m <log, (2 —5.2"—6)=m <2 —52" —6=2".
Xétham s6 g(x)=2"-5.2"-6; g'(x)=2.2"In2-52"In2.



g'(x) =0 x =log2§<log2 6
Bang xét dau

T log»6 +o0

g (z) +

+aC
g(x) /
0

Dua vao bang xét ddu va vi 2">0,VmeR nén phuong trinh £ (2* ) = m ludn c6 nghiém véi
VmeR.
Ma mez* va me[-5;5] nén me{1;2;3;4;5}

Diém kiém tra khdo sat chat luong dau ndm mon Van cta 2 nhom hoc sinh dugc cho trong 2

bang sau:

Nhém hoc sinh 1 Nhoém hoc sinh 2
Diém Tan s6 Diém Tan sb
[4:5) 1 [4:5) 1
[5:6) - [5:6) 1
[6:7) 4 [6:7) 3
[7:8) ¢ [7:5) 9
[8:9) 3 [8:9) 3
[9.10] 2 [9.10] 1

n=18 n=18

Céc phat biéu sau ddy dung hay sai
a)Khoang bién thién cua hai mau sd liéu da cho ¢ hai bang trén 13 6.
b)Piém kiém tra trung binh ctia hai nhom hoc sinh trén 14 x4p xi bing nhau.
¢)Phuong sai cua mau s6 liéu ctia nhém hoc sinh 1 14 1,73 .
d)Diém kiém tra cia nhém hoc sinh 2 dong déu hon ctia nhém hoc sinh 1.
Loi giai
Chon a) Pung | b) Puing | ¢) Sai | d) Pung.
a)Ménh dé ding vi
Khoéng bién thién cua hai miu sb liéu dd cho ¢ 2 bang trén 1a R=10-4=6cm.
b)Ménh dé diing, vi:
Diém kiém tra trung binh ctia nhém hoc sinh 1 13
g 1.4,5+2.5,5+4.6,5+6.7,5+3.8,5+2.9,5 E ~
b 18 18
Piém kiém tra trung binh ctia nhom hoc sinh 2 1a
- 1.4,5+1.5,5+3.6,5+9.7,5+3.8,5+1.9,5 _2 ~
2 18 3
Vay diém kiém tra trung binh ctia hai nhém hoc sinh trén 1a xap xi bang nhau
¢)Ménh dé ding, vi
Phuong sai cua miu sb lidu ctia nhém hoc sinh 1 1a
, 1(4,5-73) +2.(5,5-7,3)" +4.(6,5-7,3)" +6.(7,5-7,3)" +3.(8,5-7,3)" +2.(9,5-7,3)°

7,3

7,3

S1 =
18
= 389 ~1,73
225
d)Ménh dé ding, vi
Phuong sai cua mau so liéu cia nhom hoc sinh 2 1a



2

. L(4,5-7,3) +1.(5,5-7,3) +3.(6,5-7,3)" +9.(7,5-7,3) +3.(8,5-7,3)" +1.(9,5-7.3)

K]
: 18
=363 125

450

Vi 52 > 5,2 nén diém kiém tra cia nhom hoc sinh 2 déng déu hon ctia nhém hoc sinh 1.
Cho hinh chép ttr gidc déu S.ABCD c6 dién tich day bang S, thé tich V.

2x/§a3 ax/g
3

a) Khi S, =2a%,V, =

thi chiéu cao cuia hinh chop 1a
b) Khi p;, = @ va M 1a trung diém cia SD thi thé tich khéi chop M.ABC bing trén 1a 9.
3 9

a5 av/55
3 :

thi khoang cach gitta S4 va BD la T

d) Cho tam bia hinh vuong canh 50 cm. Pé 1am mdt mé hinh kim tu thap Ai Cép, nguoi ta ct
b6 4 tam giac can bang nhau c6 canh day chinh 1a canh ctia hinh vudng roi gap 1én, ghép lai thanh

¢)Khi S, =a’,V, =

mdt hinh chép tir gidc déu c6 dién tich day bang S, thé tich 1a ¥, (tham khao hinh v&).

Dé mo6 hinh kim ty thap co6 thé tich ¥, 1 16n nhét, thi dién tich day S, bang 3216.
Loi giai
Goi hinh chép t giac déu la S.4BCD nhu hinh v&, O = AC N BD thi SO L(4BCD).

\ . 3V
a) Chiéu cao ctia khoi chop la h= S—O = a5

0

Chon SAIL
b) Ta cé VMABC = %SABC'd (M’(ABC)) -

Chon SAI
¢) Vi S.4BCD 1a hinh chép déu = SO L(A4BCD) = SO L BD, AC L BD = BD 1(S40).

1 11 1 1
SABCD.Ed(S,(ABC))E.ESABCD.ESO =5

N | =

1
3.



0A.50

JOoA> +50*

Dung OH | S4,H € SA = BD L OH . Suyra d(BD,SA)=OH =

3[ a2 3

OA—— SO———a
S,

0

Vi S, =da’,V,=

d(BD,SA)=OH = =
az 11

Chon DUNG.
d) Taco a=180,A=098.

N P
Goi canh day ctia m6 hinh kim tu thdp bang x= 4B=BC=CD = 4D .
Goi O la tam hinh vuéng MNPQ canh 50 cm = O cling la tdm hinh vuéng ABCD .

x X
Xét tam gidc OAD vudng can tai O nén OD=04=—=< AK=0K-04=25-—=

N N

2
Xét tam giac vuong MKA c6: MA=~MK" + 2 \/ 625+ (25 - %)

Gia sir sau khi gap 1én (voi S =M = N = P=Q), ta dugc hinh chép S.ABCD , cé:

2 2
SO =S4 04> =MA - 042 :\/625+(25_Lj X

V2) 2
2
Syl so=L e lease] 25X —x—2—1x2\/1250—25\/§x
S‘ABCD_3' ABCD* _3 : \/E 2 _3
=§x(sof) 40 x2xﬁx2X\/_(50\/*) 50 _40V10
3 4 4 4 5 3

Déau "=" xay rakhi x=20+2.

. 40410
Vay ¥, dat gia tri 16n nhét 1a j— khi do S, =3200

Chon SAIL
Tai mot co s& san xuat nudce tinh khiét, nhan vién phu trach san xuét cho biét, néu mdi ngay co
sO ndy san xut x (m3) nude tinh khiét thi phai chi phi cac khoan sau: 5 triéu dong chi phi c6



Cau 6.

dinh; 0,15 triéu déng cho mdi mét khdi san phém; 0,0005362 chi phi bao dudng may moc. Biét
cong suat toi da mdi ngdy ciia co sd nay 13 200m°. Goi C (x) 1a chi phi san suat x (m3 ) san
pham mdi ngay va E(x) 1a chi phi trung binh mdi mét khbi san pham. Khi do:

a) C(x) =0,0005x" +0,15x+5.

b) Chi phi san sudt 100,° nudc tinh khiét 13 20 triéu dong.
¢) C(x)=0,0005x+0,15+>.
X
d) Chi phi trung binh giam xudng khi san lwong nuéc tinh khiét trong ngay khong vuot qua 100
3
m .

Loi giai

a) Piing: Chi phi mdi ngay 14 tong céc chi phi nén C (x) =0,0005x" +0,15x +5 (triéu ddng).
b) Sai: Khi x=100, ta c6 C(100)=0,0005x100" +0,15x100+5=25.

¢) Piing: Chi phi trung binh trén mdi khéi san pham la:

2
0.0005x" +0.15x+5 _ 6 0005x+0,15+2-

E(x): b X

d) Puing: Xét ham s E(x):0,0005x+o,15+§, 0<x<200.
X

Taco T (x)=—- -2, C (x) =0 x* =10 = x =100 (do x & (0;200]

10¢ X2
Béng bién thién:
T 0 100 200
C'(x) — 0 +
Yoo 0,275
C(z)
0,25

Vay chi phi trung binh giam khi ham s E(x) nghich bién, tirc 1a x € (0;100).

Mot hop dung 10 chiée thé dwoc danh s tir 0 dén 9.
a) Lay ngau nhién ra 3 chiéc thé c6 s6 kha nang la 120.
b) Lay ngiu nhién ra 3 chiéc thé, xac suat dé liy dugc 3 chiéc thé dé ghép thanh mot s6 ¢ 3

N S .7
chir so chia hét cho 3 la —.
20
¢) Lay ngau nhién ra 3 chiéc thé, xac sudt dé 3 chir sb trén 3 chiéc thé duoc 1dy ra co thé ghép

thanh mot sd chia hét cho 5 1a %

d) Phai rat it nhat 4 thé dé xac suat “c6 it nhat mot theé ghi sb chia hét cho 5 phai 1én hon %
Loi giai

a) S6 cach lay 3 thé tr 10 thé 1a C;) néntacod n(Q)=C;, =120.

Chon DPUNG.

b) Dé ghép ba tim thé thanh sb c¢6 ba chit sé chia hét cho 3 thi tong cua chung phai chia hét cho

3.

bat 4={0;3;6;9}, B={1;4;7} va C={2;5;8}.



TH 1. Rat dugc ba tim thé cung thudc mot tdp 4 hodc B hoic C la Cl+1+1=6.

TH 2. Rat dugc mot tim thé thudc tdp A4, mot tim thude tdp B va mot tim thude C la
C,+Ci+C;=10.

Nhu vay, ¢6 6+10=16 cach rit thoa man yéu cau.

Suy ra, xac suit lay duoc ba tim thé thoa méan 1a P = % = % .

Chon SAI

¢) Goi bién c6 A4: “3 chir s6 trén 3 chiéc thé dugc 14y ra c6 thé ghép thanh mot sb chia hét cho 5
”. Pé cho bién c6 A xay ra thi trong 3 thé ldy dugc phai c6 thé mang chit s6 0 hodc chit s 5

— A 1a bién cb “3 the liy ra khong c6 thé mang chit s6 0 va ciing khong c6 thé mang chit s6 5

» ¢6 C; cach.

= n(z)zcgf jP(Z): ”((;42)) :%: P(A)zl—P(Z):%.
n

Chon DUNG.

d) Goi s thé can rat 1a x (OSxS 9;x e N) ,suy ra n(Q)=Cy.
Goi 4 1a bién cb: “Trong s6 x thé rut ra, co it nhat mot thé ghi s6 chia hét cho 57

Thi 4 13 bién cb: “Trong s x thé rut ra khong c6 thé nao ghi sb chia hét cho 5

:n(Z)zCé‘.
Taco P(4)= S pay=1-S
CIO CIO
Do d6 P(A)>lc>1—c—§c>g<:>l—w>%
5 ;3 9.10 3
2
X Ox  419x—60>0 <4< x<I5.
10.9
xeN xeN
Vi nén = x€{56;7;8,9}.
0<x<9 4<x<9
Chon SAI

I11. PHAN III. "l:rz“'lc nghiém tra 10i ngin (4,8 diém — 6 cdu — Trong méi cdu héi chon cdu tra 16i
dung — moi cau tra loi dap an dung 0,8 diem)
Caul. Cho hinhchép S.4BC c6 ddy ABC la tam gidc déu canh 1, biét khoang cach tir 4 dén (SBC)

NG Jis 5o

la ==, tr B dén (SCA) la TR dén (S4B) 1a g Vdhinh chiéu vuéng goc H cia S xudng

day nam trong tam gidc ABC . Thé tich khdi chop Vs e bang % (% 1a phén s6 toi gian). Khi d6 a +b

bang
Loi giai



C

:I:.II}-'\________'__________:'_.___:.

Goi M, N, P lan luot 1 hinh chiéu ctia H 1én cac canh AC,BC, AB.

Dt SH =h=>V, ¢ LB _m3
T34 T 12

Taco sp=22s _og Vs __ 3 : V30 =10
AB d(C,(S4B)) 2 20

= PH =~/SP* —SH’ =3h

Tuong tu, tinh dugc HM =2h,HN =h.

V3
12

1
Tacod S e =Sus +Sme +Susc =E(HP+HM+HN) < 3h =§@ h=

BB

SABC T 510 48
Suyra a+b=49.

Bén trong mdt can nha bo hoang hinh 1ap phuong canh 5 m ¢6 3 chti nhén

sinh séng. Mua dong dén, vi déi rét nén chung danh quyét dinh hop tac voi nhau gidng ludi dé
bat mdi. Ba chi nhén tinh toan s& gidng mot manh ludi hinh tam giac theo cach sau: Mdi cha
nhén s& dimg ¢ mép tudng bat ki (c6 thé mép giira 2 blic tuong, giita tudng véi tran, hoic giita
tudng v6i nén) roi phong nhimg soi to 1am khung dén vi tri ca 2 con nhén con lai rdi sau d6 moi
phong to dinh dan phan ludi bén trong. Ching quy dinh khéng ¢ bat ki 2 con nhén nao ciing
nam trén mot mat tudng, nén hodc tran nha. Chu vi nhé nhat cia manh ludi duoc giang (biét cac

soi to khung cang va khong nhun) 1a ﬂ\/Z voi myn; p e N " n 1a phén s6 t6i gian. Tinh gia
p
tri ctia biéu thiuc m+n+ p.
Loi giai
Tra loi: 21
Bai todn nay ta s& giai quyét bang cach tmg dung phuong phap toa do trong khong gian.
bat hé truc toa d§ nhu hinh vé. Khong mét tinh téng quat, va dua vao yéu cu vé vi tri 3 con
nhén ta xac dinh 1a cac diém M, N, P nam trén cac canh A'B',CC"', AD nhu hinh vé.



D(0; 05 5) D’
C | N C’

: /;\\
| / \

P‘(/ \\
Il \\\\\ \\\
l RN

S :

A > ' A'(0;5;0)
X B(5;0; 0) B’

Yéu cau bai toan 1a can tim toa d6 cua 3 diém M, N, P dé chu vi tam giac MNP nho nhat.
bat M (x;5;0),P(0;0;z),N(5;;5). Chu vi tam gidc MNP la:
MN+NP+PQ:\/(x—5)2 +(y-5)"+5° +\/52 +32 4 (z=5) +Vx? 452+ 2
:\/(S—x)2 +(y-5) +5° +\/y2 +(z-5)" +5° +\/22 +(—x)" +5°

Ap dung bat dang thirc vecto :

= MN + NP+ PM 2\/(5—x+y)2 +(y+z—10)2 +10° +\/z2 +(—x)2 +5°

> (5-x+y+z) +(y=5+2-5-x) +(5+5+5)

=\/2(y+z—x—% +%+(5+5+5 >15\f—15—

bzox=2
4 2 y=z
L 5—- -5 5 5 5
Dau bang xdy ra khi 222 - 2y x=—Sx=y=z=—
y z=5 5 2 2

5-x+y _y+z-10 10 [¥+»=5

z —X 5

Vay gié tri can tim 13 %\/g >m+n+p=21

Tinh tong tat ca cic nghiém cua phuong trinh Elog2 (x+3)=log, (x+1)+x* —x—4+2Vx+3.
Loi gidi

Tra loi: 1

Diéu kién: x >-1.

Ta co:
%logz(x+3):10g2(x+1)+x2—x—4+2\/x+3

< log, Vx+3 +(\/x+3 —1)2 =log, (x+1)+x* (*)



Xétham so f(¢)=log, t+(¢ —1)2 trén khoang (0;+).

1 2
| L 2in2(r 1) 2ln2.(t—2j +(1-1nv2)

f(t):m“rz(t—l): tlnz = tlnz >O Vt>0

Vay ham s6 f'(¢) dong bién trén khoang (0;+).

Suy ra (*)<:>f(\/x+3)=f(x+l)© x+3=x+1

x>-1
x>-1
=9, Selx=1 <x=1.
x +x—-2=0
x=-2

Vay tong cac nghiém cua phuong trinh bang 1.
Cau 4. De thiét ké mo hinh cia mot doan dudng cao toc noi hai swon doi véi su khac biét ve do cao ¢

vi tri hai sudn d6i giao nhau 1a 50 feet, nguoi ta c6 thé lam nhu sau:

.....
......
.....

Sae. Al 1 000 : 60 T
._..‘ - ___.--.,-
"I. =
gt

ffﬁr—r"*”"" = N son
i L

Khdng v theo diing 0 [¢ ioh
Chon h¢ truc toa d0 Oxy voi O 1a vi tri hai suon d6i giao nhau, phuong nam ngang la truc
Ox , don vi trén mdi truc toa do 1a feet. Chon hai vi tri 4, B lan Iwot trén hai swon ddi. Bﬁng
cach do dac tai thuc dia, ta xac dinh duogc toa do hai diém 4, B va goc doc o tai diém B
ctia sudn ddi. Gia sir ta co A(—lOOO; 60) , B(1000;90) va tana = 0,04 . Trong h¢ truc toa do
Oxy , quan sat duong cong mo phong doan duong cao tdc ndi hai swon ddi, dudng cong do
go1 nén hinh anh dd thi cua ham s6 bac ba. Vi thé ta c¢6 thé chon ham sb béc ba
f(x)=ax’ +bx* +cx+d (a#0) sao cho trong hé truc toa dd Oxy, d6 thi ham sb do trén doan
[—1000; 1000] mo phong doan dudng cao tc can thiét ké. Ta chon theo nguyén tic: a 1a goc
tao boi tiép tuyén tai B ctia d thi ham sb d6 va chiéu duong cua truc Ox . Tinh khoang cach tir
diém thap nhat ctia doan duong dén vi tri hai suon doi giao nhau (lam tron dén hang don vi).

Loi giai

Pap an: 337
Theo gia thiét ta co:
Do thi ham s6 f(x)=ax’ +bx’ +cx+d (a+#0) di qua hai diém 4(-1000;60), B(1000;90);
DTHS cit truc Oy tai diém c6 toa do (0;50)
Va a 1a goc tao boi tiép tuyén tai B cua do thi ham sd d6 va chiéu duong cia truc Ox;
tana = 0,04 = H¢ so gdc cua tiep tuyén cia DPTHS f(x) tai diém B 1a f'(1000) = 0,04
Ta c6 hé phuong trinh:



£(=1000) = 60 ~1000°a +1000%5—1000c + d = 60 a=-2,5.10"

£(1000) =90 1000°a +1000%5 +1000c + d =90 bh=25.10"°
= =

d =50 d =50 c=0,0175

£'(1000)=0,04 3.1000° @ + 20005 + ¢ = 0,04 d =50

Vay f(x)=-2,5.10"x" +25.10°x* +0,0175x + 50
Diém thap nhat ctia doan dudng 14 diém cuc tiéu ctia do thi ham sé £(x)
Ta c6 diém cuc tiéu cua dd thi ham s6 1a M (—I()%,%)

Vay khoang cach tir diém thap nhat ctiia doan dudng dén vi tri hai suon ddi giao nhau la:
2 2
MO - 1000 N 1270 <337
3 27

Cau 5. Nam 2025 la mot ndm dic biét ddi voi ngudi yéu toan hoc, vi 2025 13 mot s chinh phuong
(tam goi 12 “niim chinh phwong”), va day ciing 1a nim chinh phuong duy nhat ctia thé ky 21; mudn co
duoc nam chinh phwong tiép theo, ta phai cho thém 91 nam nira, tirc 12 ndm 2116. Dé chao don nim
chinh phwong dic biét nay, mot thiy gido day toan di goi hai em hoc sinh 1én bang va cho mdi em viét
ngau nhién mot s6 chinh phuong ma em biét tir 1 dén 2025. Xac suat dé hai em viét ra hai s6 chinh

m m
phuong giéng nhau va déu 1a s6 chia hét cho ca 3 va 5 bang ; voi MmN € lyy ; t6i gian (biét ca hai

em hoc sinh déu viét dung s6 chinh phuong ctia minh va kha ning xuat hién mdi s6 chinh phwong 1 nhur

nhau). Tinh 2m+3n

NAM CHINH PHUONG BAC BIET
625 m

400 n

@Q‘l

Céc nam chinh phuong cho dén 2025 13:1%;2%;3%;...; 45

Giai:

« . s . _ 2
Moi em hoc sinh c6 45 lya chon dé viét mét so chinh phuong nén I’l(Q) =45

Céc sb chinh phuong chia hét cho ca 3 va 5 1a: 15° = 225; 30° = 900; 45% =2025
Sb cach dé ca hai em viét ra cung mét s6 chinh phuwong chia hét cho 3 va 5 la:



n(4)=3.1=3

_n4) _ 32: L s 3= 2007
n(QQ) 45 675 n

X4c suét can tinh 1a: ( )

Ciu 6. Hé thong dinh vi toan cau (tén tiéng Anh 1a Global Positioning System, viét tit 13 GPS) 1a mot
hé théng cho phép xac dinh chinh xac vi tri cia mot vat thé bat ky trong khong gian. V&1 hé truc toa do
Oxyz thich hop, mot vé tinh dang & vi tri toa dd A(—1; —3; —5)thuong xuyén truyén tin hiéu dén cac
tram thu & cac vi tri B(—1; 1; —1)va C(1; —1; —1)trén mat dat. Biét ring mit dat duoc mo hinh hoa boi
phuong trinh mit cau:

(S):x%+y?+ 22 =3,
Nguoi ta xac dinh dugce toa do diém M (a; b; c)thudc mat dét sao cho téng d6 dai MA + MB +
MC 14 nho nhét. Tinh gia trj 2a — 6b — 8¢ va lam tron dén hang phan chuyc ?.

Giai:

Mit céu (S) ¢6 tim 0(0; 0; 0), ban kinh R = +/3.

Ta co:
AB = (0;4;4) —— —
_ ( ) = [AB,AC] = (8;8;—8) = 8(1;1; —1).
AC = (2;2;4)

Mit phang (ABC) qua A(—1; —3; —5), vecto phéap tuyé 7 = (1; 1; —1) nén c6 phuong trinh
x+y—z—1=0.
< R nén (ABC) cit (S) theo giao tuyén 1a dudng tron (C) ¢ ban kinh

r =+/R?2 — (d(0, (AB()))? = 2—\/5.

3
Chon diém D thudc (C) sao cho ABCD déu, suy ra D(1; 1; 1).
Xét diém M thudc cung nho BC, léy E thudoc doan DM sao cho MC = ME.
Mit khac CME = CBD = 60° (goc ndi tiép cung chin cung CD). Vi vdy tam giac CMEdéu. Xét
hai tam giac ACMB va ACEDc6

1

Tac d(0, (ABC)) = &

CM =CE,CB=CD
CBM = CDE (gbc noi tiép cing chin cung CM)
Do d6 hai tam gidc ACMB, ACEDbang nhau, suy ra MB = ED. Khi d6
MA+MB+MC=MA+ME+ED>AD =(1+1)2+ (1+3)2+(1+5)%=2V14
~ 7,48.
Dau dang thirc xay ra khi M € AD n (S)hay M = AD n (C).
Ta c6 AD = (2; 4; 6); duong thang ADco6 phuong trinh tham s

x=1+4+t
y=1+2t
z=1+4+3t

Thay phuong trinh ADvao phuong trinh (S) thi:
A+ +1+20)2+(1+3t)2=3=t(7t+6)=0
:>t=0hoact=—g.
-Véit = 0tacddiém D(1;1; 1).
-Véit = —gta c6 diém M(%; —;; —1—71); suy ra
2 56 118 120

2a—6b—8c:7+ 7 +T—Tz17,1.



Xem thém: PE THI HSG TOAN 12
https://toanmath.com/de-thi-hsg-toan-12
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