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PE THAM KHAO PE ON TAP THI THPTQG 2026
DPE SO 1 Mon: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho ham s6 f(z) c6 bang xét dau ctia dao ham nhu sau:

x —00 -3 0 2 +00
() L0 -0+ 0 —
Ham s6 da cho nghich bién trén khoadng nao dudi day?

@ (~=3;0). (0; 400). © (0;2). © (—00;=3).
¢ Cau 2. Cho cap s6 nhan (u,) v6i u; = 2 va cong boi ¢ = 3. Tim s6 hang thit tu clia cap s6
nhan do.

@® 24. 54. © 162. ®) 48.
$> Cau 3. Cho ham s6 f(z) = 2 + 4. Khang dinh nao dudi day ding?

3
@/f(x)dx:%—l—élx—l—a /f(x)dx:x3+4x+0.
@/f(x)dx:2x+0. @/f(:c)dw::v2+4x+0.

$> Cau 4. Trong khong gian v6i hé toa do Oxyz, cho mat phing (P) : 3x — 2z + 2 = 0. Vecto nao
sau day 1a mot vecto phap tuyén cia (P)?

@ 71 = (0;3;-1). s = (3;-1;2).

© 73 =(3;0;—1). © 4= (3;—1;0).
¢ Cau 5. Can niang (kg) ctia 50 qua mit trong dgt thu hoach ctia mot trang trai duge thong ke
trong bang dudi day:

Can nang (kg) | [4;6) | [6;8) | [8;10) | [10;12) | [12;14)

S6 qua mit 6 12 19 9 4
Khéi lugng trung binh ctia 50 qua mit trén bang
@) 8,72 ke. 9,12 kg. ©) 8,82 kg. (D) 8,52 ke.
$® Cau 6. Phuong trinh 1 — cos 2z = 0 ¢6 tap nghiém la
® {%Jrlm,kez}. (kr, k € Z).
© (k2 k € 7). ®) {g+k27r,k;eZ}.

$> Cau 7. Cho ham s6 y = f(x) c¢6 dao ham 1a f'(z) = 2%(z + 1)?(2x — 1). S6 diém cuec tri ctia
ham s6 y = f(z) la

@) 3. ®) 0. © 2. O 1.

$> Cau 8. Trong khong gian Ozyz, phuong trinh mat phang di qua M (1;2; —3) va c6 vectd phap
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tuyén 7 = (1;—2;3) la

@A) r—2y+32+12=0. B) z—2y—32—6=0.

© r—2y+32—12=0. @ z—-2y—32+6=0.

¢S Cau 9. Duong cong trong hinh sau 1a do thi ctia ham s6 nao dudi day?
Y

A

—2

@A) y=—2%—32%-2. ®) y=a—32% - 2.
©) y = 223 + 622 — 2. D) y = 2>+ 32% — 2.

¢ Cau 10. Tap nghiém ctia phuong trinh logy (22 — x +2) =1 1a

@ {0}. {0;1}. © {-1;0}. ® {1}.
¢ Cau 11. Cho hinh hop ABCD.A'B'C'D' ¢6 AB = @, AD = b, AA' = €. Goi I 1a trung diém
BC'. Phan tich Al qua @, b,7C.

® Al =23+ 1b + 12 ® Al =1

©Al=a+3b+1i7C. © Al =1
$® Cau 12. Gia tri nho nhat ctia ham s6 y = 23 — 3z + 5 trén doan [2;4] 1a

(A) miny = 5. miny = 0. (©) miny = 3. (D) miny = 7.
Phan II. Cau tric nghiém ding sai Thi sinh trd [0i ti cau 1 dén cau 4. Moéiij a) b) c) d)
thi sinh chon ding hodc sai

& Bai 1. Mot lon sita cho tré em dude lay ra khéi ti lanh va dat trén ban dé ra dong. Nhiet do
ctia lon sita tai thoi diém lay ra khéi t lanh 1a —4°C, va sau t gio, toc do tang nhiét do ciia lon sita
dugc cho béi cong thie T'(t) = 7 - e 93% (°C / giv) cho dén khi lon sita dat nhiét do moi truong
la 10°C.

a) Sau 2 giv, toc do thay doi nhiet do clia lon sita bing 3,48°C / gio (Lam tron két qua dén
hai chit s6 thap phan).

b) Nhigt do ctia lon sita tinh tit thai diém lay ra khéi ti lanh cho dén khi lon sita dat nhigt do
moi truong duge tinh béi cong thiic T'(t) = —20 - e 935,

c¢) Thoi gian dé lon sita dat nhigt do moi trudng 1a 3,44 gio. (Lam tron két qua dén hai chit s6
thap phan cia gio).

d) Ngay sau khi dat nhiet do moi truong, lon sita duge dua vao may ham sita. Toc do tang
nhiét do clia lon sita trong may sau t gio duge xac dinh béi: L'(t) = k - e %22 (k 14 hing s6). Lon
sita dugce coi 1a dat yéu cau khi nhiet do lon sita bang 70°C. Biét ring thoi gian can thiét dé ham
néng lon stta 1a 5 phut thi hang s6 k& € (720; 730).

& Bai 2. Mot he théng Al dude sit dung dé kiém tra dao vin trong cac bai viét hoc sinh nop.
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Theo thong ké: c6 1% bai viét 1a dao van, 99% bai viét 1a chinh chi (khong dao van). Phan mém
kiém tra c6 do chinh xac nhu sau: Néu bai viét 14 dao van, phan mém phét hien ding véi xac suat
98%; Néu bai viét 1a chinh chti, phan mém canh bao nham la dao vin véi xac suat 3%. Kiém tra
ngau nhién mot bai viét cia hoc sinh nop.
Goi A 1a bién ¢6 "Bai viét thuc su 14 dao van".
Goi B la bién c¢6 "Phan mém canh bao bai viét 1a dao van".
a) Xac suat P(B) = 0,0395.
b) Xac suat P(A) = 0,01 va P(A) = 0,99.
¢) Xac suat c6 diéu kien P(A|B) =0, 7.
d) Trong s6 nhitng bai viét bi phan mém cénh béao 1a dao vin, c6 nhiéu kha ning la bai viét
chinh cht hon 1a dao van.
& Bai 3. Cho ham s6 g(x) = V2sinx + 2.
a) Dao ham ctia ham s6 da cho la ¢/(z) = V2cosz + 1.

3
b) Trén doan [0; 7], phuong trinh ¢'(x) = 0 ¢6 nghiém la x = Zﬁ

c) g(O)zOV&g(%)zl—l—%.

. L . 3
d) Gid tri nhé nhat ctia ham s6 g(z) trén doan [0;7] 1la 1 + Zﬁ

& Bai 4. O Dubai, nhitng hon ddo nhan tao duge xay dyng trén bién dé lam dia diém nghi dudng.
Trén hé toa do Oxy, don vi mdi truc tinh bing 100 mét, dudng bd bién ctia mot hon dao dude mo
ta nhu hinh vé bdi cac do thi ham s6 y = f(z) va y = g(x). Trong d6 y = f(z) 1a mot parabol c6
dinh 1(4;2), di qua gbc toa do va g(z) = (2z — 20)e®?*~2. Hon ddo nay gom hai phan: phan bai
tam duge giéi han bdéi duong cong y = f(z) va truc hoanh; phan nghi dudng duge giéi han bdi
duong cong y = g(z), truc tung va truc hoanh (tham khéo hinh veé).

a) f(r) =—0,1252% + .
b) Dién tich ctia bai tdm 16n hon 100 nghin mét vuong.

c) Biét rang G(z) = (ax + b)e®**2 la mot nguyén ham cia ham s6 g(z) tren R, khi d6
a — b= 140.

d) Tong dién tich hon dao 16n hon 500 nghin mét vuong.

Phan III. Cau tra 16i ngan Thi sinh trd oi tu cau 1 dén cau 6.
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& Bai 1. Cho hinh chép S.ABCD c6 day 1a hinh vuong canh 2, mit bén SAB 1a tam gidc déu
va ndm trong mat phang vuong goéc véi mit phang day (minh hoa nhu hinh vé bén). Khoang céch
tit A dén mat phang (SBD) bang (két qua lam tron dén hang phan tram).

& Bai 2. Cho tap hop A = {1;2;...;25}. Lay ngau nhién ra hai s6 khac nhau tit tap A, xac suat
dé lay dugc hai s6 ma binh [C)Lhuong s6 nay cong ba lan so kia déu 1a céc s6 chinh phuong duge viét
dudi dang phan sb tdi gian % Tinh tong a + b.

& Bai 3. Mot bo hd c6 dang nita dudng tron ban kinh bing 2 km, duong kinh la PR. Tit diém
P, ban Nam cheo mot chiéc thuyén véi van toc 3 km/h dén diém @ trén bo hd, rdi chay bo doc
theo bs hd dén diém R véi van téc 6 km/h. Héi dé di chuyén tit P dén R theo cach trén thi ban
Nam mét it thoi gian nhat 1a bao nhiéu gio? (Lam tron dén hang phan chuc).

Q

&

P R

& Bai 4. Mot chiéc khay dung day nudc c6 dang hinh hop chit nhat véi kich thuée: chieu dai
20 cm, chiéu rong 10 cm, chiéu cao 8 cm (hinh a). Dé san b6t nude cho d6 day, ngudi ta dd nude
tlt chiéc khay thit nhat d6 sang chiée khay thit hai c6 dang hinh chép cut tit giac déu véi day khay
la hinh vuéng nhé ¢é6 dusng chéo dai n (cm), miéng khay 1a hinh vuong 16n c¢6 duong chéo dai
2n (cm) (hinh b). Sau khi d6, myc nudc 6 khay thit hai cao béng 2 chiéu cao ctia khay d6 va lugng
nudc trong khay thtt nhat giam di & so véi ban dau. Thé tich ctua chiéc khay thi hai theo don vi
centimet khoi c6 két qua chinh xac dén hang don vi la a (cm?®). Tong cac chit s6 cia s6 a biang bao
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nhiéu?

8cm

e 10cm e

Hinh a Hinh b

& Bai 5. Trong mot cudc thi pha ché, méi doi choi duge sit dung téi da 15 gam huong lieu hoa
tan, 10 lit nuée va 450 gam dudng dé pha ché hai loai nuéc A va B. Dé pha ché 1 lit nuéc loai
A can 50 gam duong, 1 lit nu6e va 0,6 gam huong lieu. Dé pha ché 1 lit nu6e loai B can 20 gam
duong, 1 lit nuée va 1,5 gam huong lieu. Méi lit nuée loai A nhan duge 70 diém thudng, méi lit
nuée loai B nhan duge 90 diém thuéng. Dé doi choi duge s6 diém thudng 1a 16n nhat thi can pha
ché a lit nude loai A va b lit nuée loai B. Tinh tong a + b.

& Bai 6. Vuong dua ra cho con trai ctia anh a4y mot cau dé nhu sau: trong mot ma tran 3 x 3,
dién 9 s6 tu nhién tit 1 dén 9 thoa man hai diéu kién:

& Tong clia moi hang, mdi cot va tong clia 3 6 chéo nhau 1a bang nhau.
& Céc sb dien vao 1a cac s6 doi mot khac nhau.

S6 cach ma con trai anh Vuong dién vao ma tran bang bao nhiéu?
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 2 Mon: TOAN 12
(Dé gom c6 6 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Trong khong gian Ozyz, cho mat cau (S) : 22 +y? + 2% — 4o + 8y — 22 — 4 = 0. Toa do
tam [ va ban kinh R clia mat cau (S) 1a

@) 1(2;—4;1),R=5. I1(2;—4;1), R = 25.

© I(2;—4;1),R=+/21. (D) I(-2;4;-1),R = 21.

\ , b
4> Cau 2. Hinh v& bén 1 db thi ciia ham s6 y = 22

0 Duong tiém can ding ctia do thi ham sb
cx

¢6 phuong trinh la

1 €T

|
|
|
|
|
|
|
|
|
|
|
|
|
,,,,,,,,,,,,, S
|
|
|
|
*
|
|
|
|
|
|
|
|
|
|

@A) x=1. ®) = =2. © y=1. D y=2.
$¢> Cau 3. Cho cap s6 nhan (u,) v6i u; = —2, uy = —250. Cong boi clia cap s6 nhan da cho

bang

1
(A) 125. —5. © = D) 5.
¢ Cau 4. Mic thudng Tét (trieu dong) ma cac cong nhan mot nha may nhan duge nhu sau:
Mic thuéng | [5;10) | [10;15) | [15;20) | [20;25)
S6 cong nhan | 13 35 47 25

Mt ctia dit lieu ghép nhém gan nhat véi gia tri ndo sau day?

@) 17,76. 16, 67. © 17,67. ®) 16, 76.

¢S Cau 5. Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuong canh bing a; SA = av/2 vuong
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gbc v6i mat phang (ABCD). Géc gitta duong thang SC va mat phang (ABCD) bang
S

@A) 30°. 45°. ©) 60°. (D) 90°.
$> Cau 6. Trong khong gian Ozyz, tinh khodng cach tit diém M (1;2; —3) dén mat phang (P) :
r+2y—22—-2=0.

11 1
) 3 3 © 3. D) 1.
. . 20 — 1
¢S Cau 7. Tim gia tri 16n nhat ctia ham s6 y = ’ 1 trén doan [1;2].
@) maxy:l. maxy:—l.
[1;2] 2 [1:2] 2
1
gy © gy =t
¢S Cau 8. Cho hinh hop ABCD.A’B'C'D’. Ménh dé nao sau day dung?
A/
Dl
| c
B’ ;
A D
B
C
@ AB + AD + AA' = AC'. @) AB + AC + AA' = AD.
© AB + AD + AC = AC', ©) AB + AD + AC" = AC.

¢ Cau 9. Dien tich hinh phéng giéi han bdéi do thi ham s6 y = 2® — 3z, truc hoanh Oz vi hai
duong thing © = —2,z = 2 bang

@ ? % © 5. ® 6.
¢S Cau 10. Tim ho nguyén ham cia f(z) = cosz — sinz.
@A) sinz — cosz + C. ®B) sinz + cosz + C.
(©) —sinz — cosx + C. (D) —sinz + cosz + C.
¢ Cau 11. Trong khong gian Oxyz, cho hai vecto @ = (0;3;1), b = (3;0; —1). Tinh cos(d, —>).
- 1 o5 1
@Cos(a,i):—llo—o. Cos(a,i):m.
(©) cos(d@, b) = 10 (D) cos(@, b) = 1o
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¢ Cau 12. Khi diéu tra chi phi hang thang (trieu dong) clia 25 nguoi con doc than, thu dugce
mau so liéu sau:

Chi phi | [5;7) | [7;9) | [9;11) | [11;13) | [13;15)
S6 nguoi ) D 7 d 3

Tim phuong sai clia mau s6 lieu ghép nhém trén (lam tron dén hang phan tram).

) 6,62. 6, 13. © 5,54. D) 5,82.
Phan II. Cau tric nghiém dang sai Thi sinh trd [oi ti cau 1 dén cau 4. Moiij a) b) c) d)
thi sinh chon dung hodc sai

& Bai 1. Anh Viét ¢6 mot tam ton hinh tam gidc déu ABC' véi canh béng 6 (dm). Bén trong tam
nhom nay anh vé thém tam giac déu DEF sao cho hai tam gidc c¢6 cliing trong tam, dong thoi cac
canh tuong ing song song nhau. Anh Viét mudn lam mot chau dung nuée dang hinh chép cut tam
giac déu v6i day nho 1a DEF va day 16n dé hé. Anh cit bé ba hinh binh hanh & ba géc clia tam
giac ABC la AMDN, BPEQ, CSFR (nhu hinh). Ké dutng cao AH va goi O la trong tam tam
giac ABC. Dat o = DN = DM (0 < z < 2).

a) NP =QR=SM =6 — 2z (dm).
b) AH = 3v/3 (dm) vd OA = 2¢/3 (dm).
¢) AD = 2/3 (dm) va DE = 6 — 3z (dm).

d) Sau khi gap hinh va dung keo dan kin cac doan gap vao véi nhau gom DM va DN, EP v6i
EQ, FS v6i FR, st chita toi da ctia chau xap xi 4, 54 (lit).
& Bai 2.
Bach Déing séng day mot troi dong,
Coc ngam dung thang khéa muon dong,
Nam Hdn thuyén tan theo triéu zudng,
Toan quan gidc chét goi non song.

Chién thing Bach Dang nam 938 la dinh cao nghé thuat quan su, khi Ngo Quyén da doan
dinh chinh xéc nhip lén xubng ctia thiiy triéu dé nhit thuyén quan Nam Hén vao sau bén trong,
roi phan cong ding thoi khic nude rit, qua dé danh dudi duge gidc xam ling ra khéi bo coi. Dé
mo6 hinh hoéa chién thuat "cam coc nuée rat" ay dudi lang kinh Gidi tich, ta xét bai toan sau: Xét
mot bai coc duge dong xudng bun theo phuong thang diing; chi¢u cao médi coc (tinh tit mat biun
dén dau coc) 1a 2,4m. Goi h(t) (tinh bang mét) 1a do sau myc nude tai bai coc (tinh tit mat bun
dén mat nudc) ¢ thoi diém t (giv), trong d6 ¢t = 0 ng v6i thoi diem 09 : 00, 0 < ¢t < 4. Thai
gian nay, myuc nudc rut nén h(t) theo quy luat v'(¢) = —0,25t — 0,05 (m/ gid). Biét rang vao lac
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09 : 00, myc nudc tai bai coc cao hon mat bun 3,3m (tic 1a A(0) = 3,3). Khi Ngo Quyén phat
lenh phan cong, ong biét rang thuyén dich sé quay dau thao chay va mat 12 phit dé t6i bai coc.
Ng6 Quyén mudn dung lic thuyén dich téi bai coc thi dau coc vita nho len khéi mat nuée 0, 5m.
Xét tinh ding sai clia cac ménh deé sau:

a) h(t) = 3,3 — 0,125t — 0,05t(m) tren [0;4].

b) Tu 09 : 00 dén 10 : 00, myc nude gidm dang 0, 19m.

c¢) Sau 149 phit ké tit thoi diém 09 : 00 (Iam tron dén hang don vi ctia phit) thi dau coc vita

cham mat nuée.

d) Ngo Quyén phai phat lenh phén cong vao liac 10 : 26 (lam tron dén hang don vi clia pht).
& Bai 3. He théng loc nudce bé boi vo ciing quan trong dé ngudn nude duge lam sach thuong
xuyén va giit vé sinh cho ngusi boi. Trong qua trinh van hanh loc nuéc thi lugng nude trong bé sé
thay doi theo thsoi gian. Lugng nude trong bé gidm néu hé thong dang xa nudc ban ra khéi bé va
tang néu hée théng dang cap thém nude sach cho bé. Biét ring 1 gallon gan bang 3,785 lit, dung
tich ctia bé 1a 1000 gallon va thoi diém 6 gid sang bé chita 250 gallon nuée. Ham s f(t) lien tuc
trén doan [0; 12] biéu thi cho t6c do thay doi lugng nude trong bé theo thai gian ¢ gid, tit thoi diém
6 gio sang dén 6 gio chiéu dugce cho bdi ham s

100, 0<t<3
f(t) =< =200t +a, 3<t<6,(a€cR).
100t — 900, 6 <t<12
Véi mbéc thoi gian ¢ = 0 tai thoi diém 6 gio sang.

a) Tai thoi diém 9 gio sang, nudc trong bé dang tang véi toc do 600 gallon/gic.

b) Gié tri cua a = 900.
c¢) Toc do thay doi lugng nude trong bé bang 0 vao lic 11 git trua va 15 gid chidu.

d) Lugng nudc trong bé 16n nhat trong khoang thai gian tit 9 gio sang dén 18 giv chiéu 14 700

gallon nuée.

& Bai 4. Khi tra 16i cau héi trong mot bai thi trdc nghiem, hoc sinh c¢6 thé biét dap an hoiic du
doan dap an. Cac cau héi trac nghiem c6 4 dap an nhung chi c6 1 dap 4n dang. Gid st v6i moi
cau héi ban Tuan c6 xac suat biét dap an dung 13 0,6 va x4c suat Tuan khong biét dap an dung
12 0,4. Trong truong hgp khong biét dap an Tuan sé dy doan dap an ding bang cach chon ngau
nhién mot trong 4 dap an ctia dé thi. Gid st Tuan gap mot cau héi trac nghiem.

Goi A la bién c6: "Cau tra 16i ctia Tuan 1a dung".
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Goi B la bién c6: "Cau héi d6 Tuan da biét dap an".
a) P(B)=0,6,P(B)=0,4.
b) Xac suat c6 diéu kien: P(A|B) = 0,5; P(A|B) = 0, 25.
c¢) Xéac suat dé cau tra 1oi ctia Tuan ding 1a 72%.
d)

V6i cau tric nghiém ma cau tra 16i ctia Tuan la ding, xac suat dé cau do la cau ma Tuén

6
biét dap an dung la =

Phan III. Cau trac nghiém tra 18i ngan Thi sinh trd l0i ti cau 1 dén cau 6.
& Bai 1. Cho khéi chép S.ABC c6 day ABC la tam giac vuong tai B, BC = 3,SA 1L (ABC) va
SB = 6. Goi F la trung diém ctia canh SB. Biét géc giita hai duong thing SA va CE bang 60°.
Tinh thé tich ctia khéi chop da cho.

S

& Bai 2. Ban Xuan Anh c6 mot to gidy ciing hinh chit nhat ABCD v6i AB = 4dm, AD = 2dm.
Ban chon diém M thuoc canh BC rdi diing thude ké vach va cét to gidy theo dusng AM, chia to
gidy thanh hai phan.
& Phan manh gidy chia canh C'D: Ban muén cidt mot hinh vuéng c¢é dinh D, hai canh
nim trén duong DA va DC, dinh con lai cia hinh vuong thuoc duong cat AM.
& Phan manh giidy chita canh AB: Ban mudn cit dude mot hinh tron sao cho hinh tron
tiép xtic véi ca ba canh clia tam giac ABM.
Goi S (phan t6 dam trong hinh vé&) 1a tong dién tich ciia hinh vuong va hinh tron cit duge. Héi khi
M di dong tréen BC, gia tri nhé nhét ctia S bang bao nhieu dm? (lam tron dén hang phan tram)?

D C

2 M
4

A 4 B

& Bai 3. Xét mot bang 6 vuong kich thuée 3 x 3. M6i 6 duge dien ngau nhién va doc lap mot gia
tri tit tap {—1;0; 1}. Biét ring tong cac s6 trén mdi hang déu bang 0, goi p 1a xac suat dé tong céc
s6 trén moi cot ciing déu bang 0. Tinh gia tri ctia 3430p.

& Bai 4. Mot xudng san xuat nudc mam, mdi lit nuéc mam loai I can 3 kg ca va 2 gio cong lao
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dong, dem lai mic 1ai 14 50 000 dong; mdi it nuéc mam loai IT can 2 kg ca va 3 gio cong lao dong,
dem lai mic 1ai 14 40000 dong. Xudng c6 khong qua 230 kg ca va thoi gian lam viec toi da 220
gio. Biét rang xudng do6 san xuat a (lit) nuéc mam loai I va b (1it) nudec mam loai IT thi thu dugc
lgi nhuan 16n nhat. Tinh a + b.

& Bai 5. Mot ho nude duge hinh thanh gitta mot 16p dat da, ho c6 do sau 16n nhat bang 6 mét
va chiéu dai 16n nhat theo phuong ngang 13 9 mét. Trén heé toa do Oxy, don vi trén mdi truc tinh
bang mét, duong ranh gidi gitta ho nude va 16p dat duge mo hinh hod qua ham s6 f(z) = ax® — ba?
(a,b € R), trong d6 hai bén bo 1a diém H(0;0) va P(9;0) (tham khao nhu hinh vé). Cac nha khoa
hoc can dat mot camera tai diém Q(0; h) dé ghi lai hinh anh ctia hd nude. Nha khoa hoc can dit
vi tri camera cach diém H mot khoang t6i thiéu bang bao nhieu mét dé c6 thé ghi lai hinh dnh
toan bo ho nude khi can?

& Bai 6. C6 sau tam thé, mdi tAm c6 mot sé ty nhién tit 1 dén 6 dugce viét trén mat trude va s6
0 dugc viét trén mit sau. Sau tam thé nay duge sap xép sao cho v6i mdi s6 ty nhién k < 6, vi tri
thit k& hién thi s6 ty nhién k& (tham khao hinh vé).

L{{2([3]||4]||9]|]|6
A A A A A A

Stt dung sau tam thé nay va mot con xic xic, thic hién cac bude sau: Gieo xtic xic mot lan,
néu s6 cham xuat hién 6 mat trén xic xac 1a k, thi ta lat tam thé & vi tri thid & mot lan va dat lai

vao vi trf ban dau. Sau khi ldp lai thi nghiem trén 3 lan, néu biét tong cac sd xuat hién trén ca 6
d N A i~2 z £ 2 A S PN - ~ X . . . < ~ a P ~ N s S
thé la so chan, xac suat de so 1 xuat hién ding mot lan khi gieo xtc xac la 7 (v6i a va b la cac so

nguyén duong va phan s6 — tdi gidn). Tinh gia tri ctia a + b.

a
b
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 3 Moén: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho cap s6 nhan (u,) ¢6 u; = 3,u4 = 24. Tinh us.

@) 31. 7. © 2. (D) 48.
¢ Cau 2. Cho hinh lap phuong ABCD.A’B'C'D’. Tinh géc giita hai duong thing AB va A'C’.
A D
B i C
Al : ,,,,,,,,, o D/
B/ / Cl
@A) 45°. 90°. © 60°. (D) 30°.

$> Cau 3. Cho mau sb lieu ghép nhom c6 bang tan sd nhu sau

Nhém | [16;21) | [21;26) | [26;:31) | [31;36) | [36:41)

Tan s6 4 6 8 18 4
Tinh khodng bién thién ctia mau so liéu trén.
@) 5. 18. © 40. (D) 25.
1
$® Cau 4. Cho cosz = 3 Tinh giéa tri cia cos 2.
8 7 8 7
) ®g ©5 Ol

> Cau 5. Cho ham s6 y = f(x) ¢6 dao ham f'(z) = (z — 1)(x — 2)?(z — 3)>. S6 diém cuc tri clia
ham s6 y = f(z) la

@) 1. 2. © 3. D) 0.
9 Cau 6. Trong khong gian véi hé truc toa do Oxyz, cho duong thang d : z ; L = y_—13 S —;)— 2.
Mot vecto chi phuong cia d 1a:

@ T =(2;-1;3). T = 2,1,3)

© u = (1;3;-2). D) = (2;1;-3).
¢ Cau 7. Cho ba s6 a,b, ¢ khac 0 thoa man 4% = 3° = 6°. Tinh gi4 tri ctia bicu thu’c - + %c
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@) 3. 0. © 1. D) 2.
3r —1 I
a
T —2
@A) x=2. ® y=2. © z=3. D y=3.
> Cau 9. Gieo mot dong xu can dbi dong chat 3 lan. Xac suat dé cd 3 lan xuat hién mit ngiia
la

¢S Cau 8. Duong tiem ngang do thi ham s6 y =

® L ® ¢ © 5 ® .

¢ Cau 10. Ho nguyen ham ctia ham s6 f(z) = 5% la

@ 5:c O 5$+1 +O
1n5+ ' x+1 ’
© 5"+ C. ©) 5 -In5 + C.

¢ Cau 11. Cho hinh chép c6 dien tich day bing 10 va chiéu cao bing 6. Tinh thé tich khéi chop
da cho.

@) 30. 16. © 20. (D) 60.

$> Cau 12. Cho hinh chép S.ABCD c6 day ABCD la hinh binh hanh. Tim khang dinh ding.
S

C

@) SA =SB+ DC. ®) SA=SB+CD.
(©) AC = AB + BD. @SA—SB:SO—SD.

Phan II. Cau tric nghiém diang sai Thi sinh trd 10i to cau 1 dén cau 4. Méij a) b) c) d)
thi sinh chon dung hodc sai

& Bai 1. “Ca nhay tit than” ctia ngdng Barnacle é Bac Cuc 1a mot trong nhitng hinh anh an tugng
va tao ra nhiéu cAm xtc nhat trong thé gidi ti nhién. Vao miia sinh san, dé tranh ké thit ngdng bd
me sé lam t6 trén vach da cao hon 100 m. Khi ngdng con ra doi duge vai ngay thi phai ciing ngdng
b6 me nhay tit vach da xudng mat dat dé kiém an. Nhd ban ning sinh ton cling véi 16p long vii
b4o vé ma ti lé song sot ciia ngdng con khi thyc hien “Ca nhdy t1t than” rat cao, ngdng con duc la
80% va ngdng con cai 1a 90%. Hom nay, ngéng bo me sé diu diat 3 ngdng con gom mot con duc va
hai con cai thuc hién ci nhay dau doi ngoan muc nay.

a) Xac suat dé cd 3 ngdng con séng sét sau “Cii nhay tit than” 1a 0, 648.
b) Xéc suat dé ca 3 ngdng con tit vong sau “Cii nhay tit than” 1a 0, 02.

c¢) Xac suat dé it nhat 1 ngdng con séng sét sau “Ci nhay tit than” 1a 0, 998.
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d) X4c suat dé c6 ding 2 ngdng con song sot sau “Ct nhdy ti than” 1a 0, 306.

2
, _ 2
& Bai 2. Cho ham s6 y — f(z) = % ¢6 dé thi (C). Khi dé:
—x2—2x+3
— = — - —1.

b) Tiém can xién ctia do thi ham s6 1a dudng thang c6 phuong trinh y = z — 2.
c¢) Khoang cach gitta hai diém cyc tri ctia do thi (C) bang 4.

d) Trén do thi (C) c6 ding 4 diém M c6 tung do va hoanh do la cac s6 nguyen sao cho tiép
tuyén cta (C) tai M tao v6i hai duong tiem can (C) mot tam giac ¢ dién tich bang 8.

& Bai 3. Dé ky niem 70 nam ngay thanh lap truosng THPT Viet Dic, cac cuu hoc sinh t6 chic
phat hanh 4o ky niém gay qui hoc bong. Gia sit doanh s (tinh bing s6 40 ban duge) tuan theo
7000

quy luat logistic duge mo hinh héa bang ham s6 f(t) = T 60" t > 0, trong d6 thoi gian ¢ dugc
-

tinh theo don vi ngay, ké tit thai diém ngay phat hanh dau tien (ngay 11/8/2025).
a) Sau ba ngay ké tit thoi diém ngay phat hanh dau tién, s6 4o ban ra vugt qua 2000 chiéc.
b) Tong s6 4o duge ban ra khong vugt quéa 7000 chiéc.
c¢) Ngay tai thoi diém ngay phat hanh dau tién, s6 4o duge ban ra da dat 100 chiéc.
)

d) Dao ham f’(t) sé bicu thi téc do phat hanh. Sau 360 git ké tit thoi diém phat hanh dau tién
thi téc do phat hanh 1a 16n nhat.

& Bai 4. Mot 16p than da hinh ling tru tam giac c6 cac mit phang gidi han trén va dudi 1a (E)
va (E'), tiép gip véi cac 16p dat xung quanh. Tren hé truc toa do Oxyz, don vi trén mdi truc tinh
bang mét, mit dat 1a mat phang (Oxy). Cac ki su thue hién ba lan khoan tham do, lan tht nhat
cat mat (E) va (E') lan lugt tai diém A(—20;30; —200), A’(—20;30; —236); lan thtt hai cat mat
(E) va (E') 1n lugt tai diém B(120; 180; —80), B'(120; 180; —120); lin thit ba cit mit (E) va (E')
lan lugt tai diém C(80; 120; —120), C'(80; 120; —160). Tt diém T'(—200; 200;0), mot dudng him
duge dao theo hudng ciia vecto ¥ = (2; —1; —1).
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Cac menh de sau day diung hay sai?
a) Phuong trinh ctia mat phang (F) 1a 3z — 2y + 6z — 1200 = 0.
b) Mot vecto phap tuyén ciia mat phang (E') 1a 7' = (2;2; —5).
¢) Khi dao ham, vi tri dau tien ma dudng ham gip 16p than 1a M (a; b; ¢), khi d6 a > 90.
d) Chiéu dai doan duong ham niam trong 16p than da 16n hon 80 mét.
Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.
& Bai 1. Cho khdi lang tru tam giac deu ABC.A’B'C’. Biét s6 do goc nhi dien [A’, BC, A] bang

30° va tam giac A’BC c6 dién tich bing 32. Khoang cach giita hai dudng thing AB va A'C’ bang
bao nhieu? (két qud lam tron dén hang don vi)

& Bai 2. Mot tam bia cting ¢6 kich thude 60 (cm) va 90 (cm) duge gap doi thanh mot hinh chi
nhat 60 (cm) va 45 (cm) nhu hinh vé. Sau do, cit ra tit cdc goc ciia hinh chit nhat vira gap bon
hinh vuong bing nhau c6 canh z (cm). TAm bia duge mé ra va sau mép duge gap len dé tao thanh
mot hop chi nhat (H) c¢6 nap va ddy (nhu hinh vé). Thé tich 16n nhéat ctia khéi (H) biang bao
nhiéu lit? (lam tron két qua dén hang phan muoi)

| ; L S R B

: e |

| s SC I s i
\ VDem ——— 1 45 cm | 1 90 cm

& Bai 3. Cho tap X = {1;2;3;...;12}. Chon ngiu nhién 4 s6 phan biet titr tap X roi dat 1 s6
vao vong tron 16n & chinh gitta, dit 3 s6 con lai vao ba vong tron nhé xung quanh (ba vong tron
nhoé khong phan biét vi tri). Goi P la x4c suat dé tong cac s6 tu nhién trén hai vong tron nhé bat
ki luon nhé hon s6 & vong tron 16n chinh gitta dong thoi tong ca ba s6 trén ba vong tron nhé luon
16n hon s6 ¢ vong tron 16n. Tinh gia tri ctia 1980P.

& Bai 4. Cong t1t Bac Liéu c6 mot manh dat hinh vuong 6 mot khu do thi sam uét, hinh vuong
c6 canh 40 m, cong t1t du dinh xay mot ho boi duge giéi han bdi canh AB ciia hinh vuong va mot
parabol di qua hai dau mut canh d6, dinh ctia parabol cach canh AB mot doan 10 m. T vi tri O
la trung diém AB, ké tia Ot bat ki cét parabol va mot canh khac clia hinh vuong theo thit tu tai
cac diém M, N. Goi P la trung diém M N, khi tia Ot quay quanh gbc O thi tap hop cac diem P
tao thanh duong cong (L). Cong tit du dinh st dung mot loai gach men dic bigt dé 14t nén cho
toan bo khu viyc duge giéi han bdi duong cong (L) va parabol. Phan con lai trén manh dat hinh
vuong do6 thi cong tit sé trong co. Biét rang chi phi xay ho boi 1a 5 trigu dong/m?, chi phi 14t gach
men 13 2 trieu dong/m?, chi phi trong cé tu nhién 13 100 nghin dong/m?. Tinh tong s tién ma
cong t1t Bac Liéu phéi chi tra cho toan bo dy an trén theo don vi ty dong (lam tron dén hang phan
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chuc).

B 20 O 20 A

Lat gach men

N Trong co

& Bai 5. Mot nha phan phdi ¢6 thé thué t6i da 3 chiéc xe tai loai A va 8 chiée xe tai loai B dé
van chuyén 100 chiéc may giat tit nha may san xuét dén noi tieu thu. Méi xe loai A chd duge t6i
da 20 may giat v6i gia cude 3 trieu dong mdi chuyén, méi xe loai B chd duge t6i da 10 may giit
v6i gia cube 2 trieu dong mdi chuyén. Néu mdi xe chi chd nhiéu nhat mot chuyén, so tién cuée toi
thiéu (trieu dong) ma nha phan phdi phai tra la bao nhieu?

& Bai 6. Trong khong gian véi hé truc toa do Oxyz (don vi do dai trén moi truc tinh la mét),
mot vuon hoa nim trén mat phing (P) : 22 +2y — z — 12 = 0. C6 hai béng deén chiéu sang c6 dinh
duge dit tai cac diém A(40; —40; 12), B(—40;50;38). Dé dam bao ki thuat chiéu sang, cac ky su
mudn thiét ké trén mit vuon mot dudng ray dé lap dit mot den chiéu sang M di dong trén dudng
ray ay. Yeu cau ki thuat dat ra 1a goc tao bdi M A véi mat vuon va goc tao béi M B véi mit vuon
phéi luon bang nhau. Do dai dudng ray 1a bao nhieu mét (két qud lam tron dén hang don vi)?

B

M
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 4 Mon: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.
$> Cau 1. Trong khong gian Ozyz, cho mit phang (P) : o — 4y + 32z — 2 = 0. Vectd nao dudi day
& mot vecto phap tuyén ctia (P)?

@ 7 =(0;—4;3). 7= (1;4;3).

© 7 =(-1;4;-3). n=(—4;3;-2).
¢ Cau 2. Cho ham s6 y = f(x) ¢6 bang bién thien nhu hinh vé. Tiém can diing ctia do thi ham
s6 da cho la dudng théng c6 phuong trinh

T | —00 1 +o0
f'(z) - -
2 +00
—00 2
@A) x=2. ® y=2. © x=1. D y=1.

¢ Cau 3. Cho cac ham s6 f(x) va g(x) c6 dao ham tréen R. Ménh dé nao sau day sai?

@f[f(x dI—ff dx—i—fg

® [kf( d:c—kff )z ( Sothuck;7£0)
@ff (z)dz = [ f(z)dz - [ g(z)

© [ f(a d:c— f(z)+C (C €R).

2

¢S Cau 4. Vdi a 1a s6 thyc duong tuy ¥y, log fm bang

@A) 2loga — 10. s(loga — 2). © 2loga — 2. (D) loga — 5

> Cau 5. Cho hinh chép S.ABCD c¢6 day la hinh vuong canh a, SA = a/3, duong thing SA
vuong goc véi mit phang (ABC D). Goc giita duong thang SB va mat phang (ABCD) 1a
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@) 90°. 30°. © 45°. ®) 60°.
&> Cau 6. Téng AB + AD + SA bing
@ SC. SD. © SB. ©® BS.

> Cau 7. Goi S la dién tich ctia hinh phang gi6i han bédi cac duong y = 2%,y = 0,2 = 0,2 = 2.
Meénh dé nao dudi day ding?

2 2
@ S :/ 2%dx. S = 7r/ 2% dz.
0 0
2 2
© S :/ 222y, D) S = 7r/ 2%dx.
0 0
$® Cau 8. Cho cap s6 nhan (u,) v6i u; = 3;¢ = %. S6 5@ 13 s6 hang thit may?
@ 11. 9. @ 10. ©®) 12.

¢ Cau 9. Nhiét do trong 55 ngay cia mot dia phuong duge cho trong bang ghép 16p:
Nhiet do (°C) | [19;22) | [22;25) | [25;28) | [28;31) | [31;34) | [34;37)

S6 ngay ) 7 8 16 12 7
Phuong sai ctia mau s6 lieu duge lam tron dén chit s6 thap phan thi nhat nam trong khoang
@) (17;19). (20;21). © (19;20). (D) (23;25).
$> Cau 10. Tim tap nghiém ctia bat phuong trinh (g) < (§>
@ (—o031). [1; +00). © (—o0s1]. @ (L;+00).
¢S Cau 11. Do thi trong hinh vé 14 do thi clia ham s6 ndo trong cac ham s6 dudi day?
y |
ol v
20 +1 2x — 1
®y=—— y="—1
—2?2 4+ 3z +1 x—3x+1
©y= —1 : ©y= 1

< Cau 12. Trong khong gian Oxyz, cho diém A(2;1;1), B(0;3; —1). Mat cau dudng kinh AB c6
phuong trinh 1a

@ (x =12+ (y—202+2*=09.
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(x—1)2+ (y — 2)? + 22

© 22+ (y—2)2+22=3.

O (-1 +({y—22+(z+1)2=09.

Phan II. Cau tric nghiém dang sai Thi sinh trd [oi ti cau 1 dén cau 4. Moiij a) b) c) d)
thi sinh chon dung hodc sai

w“@

& Bai 1. Mot cong ty to chitc chuong trinh boc tham tring thudng nhan dip nghi 18 30/4 va 1/5
cho 100 nhan vién. Trong hop ¢6 100 vé, trong d6 c¢6 4 vé trang thudng tour du lich mién phi 6
Théi Lan, 10 vé trang thudng tour du lich mién phi é Da Nang va 20 vé tring thudng tour du lich
mién phi tai Cita Lo (Nghe An), cdc vé con lai tring thudéng nam trieu dong. Lan lugt tiing nhan
vien len boc ngdu nhién mot vé (khong hoan lai).

33

a) Xac suat dé ngudi boc tham thi nhat bc duge vé tring thudng nam trieu dong la 2.

b) Xéc suat dé nguoi boc tham thi hai boc duge vé tring thudng nam tricu dong la 22, biét

rang ngudi boc tham thit nhat béc dude vé tring thudng nam trieu dong.
c¢) Xac suat dé ngudi boc tham thit hai bée duge vé triing thudng nam trieu dong la %

d) Dé tao bat ngd cho ngusi béc tham tiép theo, sau khi ngudi thit nhat béc tham, ngusi dan
chuong trinh git lai vé va khong cong bd két qua. Ngusi boc tham thit hai boe dude vé tring
thudng nam trieu dong. Xac suat dé ngusi boc tham tht nhat boc duge vé tring thudng nam trieu

dong 1a 65

& Bai 2. Trong mot phong thi nghiem c¢6 may do nong do khi CO, cho thay: nong do khi CO,
trong phong thay ddi theo thai gian ¢ (tinh bang gid) va duge thé hién qua ham s6 f(t) = 400+ %83_05
(ppm), véi t > 0 (Khi néi nong do khi CO, trong khong khi 14 400 ppm, diéu dé6 c6 nghia la: Trong
mot trigu phan thé tich ctia khong khi, c6 400 phan thé tich 1a khi CO,). Cac khéng dinh sau ding

hay sai?

a) Nong do khi CO, trong phong tai thoi diem ¢ = 0 1& 400 (ppm).

_ 2
) f/( ) _ 2002?2t+5)10000 vGi t > 0.

¢) Nghiém ctia phuong trinh f/(t) =01a ¢t = 2.

d) Nong do khi CO, cao nhat do duge trong phong thi nghiem (lam tron dén hang don vi) 1a
947 (ppm).
& Bai 3. Mot do luu niem bang thity tinh ¢6 chiéu cao bang 14 (cm), duge thiét ké gom hai phan,
phan duéi 1a mot khoi 1ap phuong canh béng 8 (cm) va phan trén 1a mot phan ciia khdi cau c6
duong kinh bing 8 (cm) (duge mo hinh héa bai hinh vé bén canh).

14cm

8cm
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Céc phét biéu sau ding hay sai?

a) Thé tich phan duéi (khéi 1ap phuong) bang 512 (cm?).

b) Phan chém cau ¢6 ban kinh R =4 (c¢cm) va chiéu cao h = 6 (cm).

c¢) Thé tich ctia chém cau (phan phia trén) biang 707 (cm?).

d) Thé tich ctia dd luu nigm d6 1a 738 (cm?) (lam tron két qua dén hang don vi).
& Bai 4. Trong khong gian véi hé toa do Ozyz, don vi trén moi truc tinh bang 100 mét, mat dat
nam trén mat phang (Ozy), truc Oz huéng len. Tit diém A(—7; —3; —8), mot duong ham X duge
dy kién dao xuyén thang qua diém B(—2;0; —9) vao trong long nti. Cung lic d6, mot duong ham
Y duge xay thang tit diém C(4; —6; —6) xuyen qua diém D(7; —1; —8). Hai dudng ham ciing dugc
dao dén S vao cling mot thoi diem. Sau do tit diem S nay, cac ki su tiép tuc khoan mot dudng
ham khac theo huéng %7(2;1;2) dam ra mat dat tai diém P (tham khao hinh vé). Biét ring viéc
khoan duong ham X dudc tién hanh véi toc do 5 mét mdi ngay.

S
. 2 -9
a) Phuong trinh duong thang AB la rre_ % : .

)

b) Hoanh do diém S la 13.

¢) Duong ham Y dugc khoan véi toc do 16n hon 4 mét mdi ngay.

d) Trén duong ham SP, mot 16i thoat hiém duge khoan tit diém @ cach P 1200 mét, khoan

thang diing lén trén mat dat. Vay chicéu dai ciia 16i thoat hiém do6 16n hon 2000 mét.

Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.
& Bai 1. Cho hinh chép S.ABCD c6 day la hinh vuong c6 canh bing 44/2, céc canh bén bing
nhau va ciing bing 2v/6. Tinh khodng cach gitta hai duong thang AD va SC.
& Bai 2. Mot mo hinh khéi tron xoay cé truc la duong thang M N, khi ta cit khéi tron xoay do6
bdi mot mat phang di qua truc ctia khéi tron xoay thi ta dude mit cit c6 dang nhu hinh vé dudi
day.

A M B

D N C

Biét MN = 20 cm, ABCD 1a hinh chit nhat ¢c6 AB = 16 cm, AD = 32 cm, hai cung APD va
BQC la mot phan clia cac duong parabol véi dinh lan luot 1a P, Q v PQ = 8 cm. Tinh thé tich
ctia mo6 hinh d6 theo don vi cm?®. (Két qud lam tron dén hang don vi)
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& Bai 3. Ngay nay, dé gitp xac dinh nhanh hang that hay gia 1 chiéc ddong ho Rolex, ta dita vao
téc do goc thay doi gitta cac kim ctia dong ho (rad/phit). Chiée dong hd Rolex duge tham dinh
¢6 kich thu6e chuan (loai cho nam) ¢ kim gis va kim phit lan lugt 1a 10 mm va 15 mm. Biét ring
goc gitta hai kim 1 ham 6(t) v6i t 1a s6 phiit thé hieén sau 12 git chiéu (tiic thoi diém hai kim triing
nhau chi vao s6 12). Xac dinh thai diém ¢ dau tien ma dién tich tam giac OAB bang 37,5 mm??
(Két qué lam tron dén hang phan chuc).

& Bai 4. C6 tam nguoi ngdi quanh mot ban tron. Mdi ngudi duge dua cho mot dong xu can doéi
va dong chat. C4 tAm nguoi cing tung dong xu cia minh, ai tung dugc mit ngiia thi ding day,
con ai tung duge mit sip thi vAn ngoi yen. Biét ring xac sudt dé khong c6 hai ngudi ding canh
nhau la ¢ (¢ la phan s6 t6i gian, a,b € N*). Tinh a* 4 b.

& Bai 5. Mot bé nude c6 dang hinh chép cut tii gide déu cé chidu cao h = 40 cm, day bé 1a hinh
vuong canh 10 cm va miéng bé 1a hinh vuong canh 20 cm. Mot vien bi sit hinh cau khong noi
ban kinh 7 = 4 cm dat dudi day bé nuée. Ban dau bé can, sau dé nudc dude do vao bé véi toc do
khong doi 20 cm?®/s. Téc do dang lén clia muc nuée trong bé khi vien bi sit ngap mot nita trong
nude 1a bao nhieéu cm/s (két qua lam tron dén hang phan tram).

40 cm

& Bai 6. Dé kham pha khong gian, cac nha khoa hoc thudng phai quan sat nhitng vat thé xa xoi
nhu sao chdi, tieu hanh tinh v& cac hién tugng thién vin khac. Nham muc dich do6, cac nha khoa
hoc thiét ké va phong cac vé tinh quan sat lén quy dao quanh Trai Dat. Hau hét cic vé tinh khong
chuyén dong theo vong tron hoan héo ma c6 quy dao 1a mot duong elip, véi Trai Dat ndm & mot
trong hai tieu diém ctia elip. Khi mot vé tinh chuyén dong trén quy dao elip, khodng cach giita né
va vat thé can quan sat lien tuc thay doi. Thong thuong, néu khodng cach tit vé tinh dén vat thé
can quan sat 1a ngan nhat thi cac thiét bi cAm bién trén vé tinh sé nhan duge tin hieu tét nhat.

Cho mot vé tinh (duge xem nhu 13 mot chat diém) chuyén dong xung quanh Trai Dat theo quy
dao 1a mot duong elip. Trong khong gian v6i hé truc toa do vuong géc Ozyz (don vi trén mobi truc
Ox, Oy, Oz déu bing 6400 km), gi stt vé tinh chuyén dong trén mit phéng toa do (Oxy) theo quy
dao c¢6 phuong trinh 1a 22 + 3y? = 17. Vé tinh can quan sat mot vat thé (cing duge xem nhu 1a
mot chat diém) chuyén dong trong khong gian. Theo cac két qua nghién cttu, khi vat thé chuyén
dong dén vi tri A (2; 1—%; 8) thi viec quan sat vat thé dé la t6t nhat. Hay xac dinh toa do diém C
(trén quy dao elip ctia vé tinh) trong khong gian v6i hé truc toa do Oxyz néi trén sao cho khoang

L. , . s b .
cach tit vi tri C' dén vi tri A 1a ngan nhat. Biét toa do C(a; —=;0), tinh a + b7

V3
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PE ON TAP THI THPTQG 2026
Moén: TOAN 12
Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

PE THAM KHAO
PE sO 5
(Dé gom ¢6 5 trang)

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Ho nguyen ham ctia ham s6 f(z) = 622 + sinx 1a

@) 223 — cosx + C. 22° + cosz + C.
(©) 322 —cosx + C. (D) 12x + cosz + C.

$> Cau 2. Trong khong gian véi hé toa do Oxyz, cho hai diém A(2;1;4), B(4;5; —2). Vecto AB
c6 toa do la

@ (2:4;-6). (1;2;-3). © (3:3:1). © (6;6;2).
¢ Cau 3. Trong khong gian véi he toa do Oxyz, cho hai vecto @ = (1;—-1;2), ¥ = (2; —1; =3).
Tinh do dai ciia vects 34 + ©.

@ V14. V114, © 5v2. ) 3V5.
¢ Cau 4. Bat phuong trinh logg (22 — 1) < 2 ¢6 tap nghiem la

@Sz(%ﬂ] ®B) S = (—o0;5).

@Sz(—oo;;] @S:Bﬁ]
$® Cau 5. Khéo sat thoi gian st dung mang xa hoi trong mot ngay ctia hoc sinh 16p 12X:

Thai gian (phat) | [10;20) | [20;30) | [30;40) | [40;50) | [50;60) | [60;70)
S6 hoc sinh 5 7 15 6 5 4
Thoi gian trung binh sit dung mang xa hoi xap xi bang
@) 36,7. 38, 2. © 37,6. (D) 32,6.

¢ Cau 6. Cho ham s6 y = f(z) lien tuc tréen R va c6 bang xét dau dao ham:

T | —00 -3 0 2 +00
Y + 0 - 0 + 0 -
Ham s6 dong bién trén khoang nao?
@ (0;1). (=3;0). © (2;+00). @ (—o0; —1).

$® Cau 7. Tap nghiém ctia phuong trinh cosz = 0 la

® S = {kr | ke Z). ® S = {k2r | k € Z).
@S:{nglm\keZ}. @S:{g+k2w|kez}.

¢ Cau 8. Cho cap sb cong (u,) ¢6 u; = —3 va ug = 7. Cong sai d la

@A) d=4. ® d=1. © d=3.
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¢ Céau 9. Cho hinh chép S.ABC ¢6 ddy ABC' la tam giac déu canh 6, SA =5 va SA L (ABC).
Thé tich khéi chop 1a

(A) 45v/3. 9v/3. (©) 36v/3. D) 15v/3.
¢ Cau 10. Cho hinh lap phuong ABCD.A'B'C'D’. Géc giita hai duong thang A'C’ va D'C' bang

B’ o

Al

@ 90°. 60°. © 30°. D) 45°.

$® Cau 11. Cho hinh ling tru ABC.A'B’'C’. Phét biéu nao sau day ding?

® BA+AC = A4 ® BA+AC' = BC.
© BA+AC =C'B. ©) BA+ AC' = BC'.

\ . 21
> Cau 12. D thi ham s6 y = 2‘”

¢6 duong tiém can ngang la

@) y=-2. B = —2. © y=1. D) x=2.
Phan II. Cau tric nghiém diang sai Thi sinh trd 10i ti cau 1 dén cau 4. Moij a) b) c) d)

thi sinh chon ding hodc sai

& Bai 1. Qua khao sat, thoi gian hoan thanh mot bai thi thit t6t nghiép ctia mot sd hoc sinh 16p
12 cua truong Y duge ghi lai 6 bang sau:

Thoi gian (pht) | [65;70) | [70;75) | [75:80) | [80:85) | [85;90]
S6 hoc sinh 5 13 18 35 31

a) Khoang bién thién ctia mau sb liéu trén bang 20.
c) Phuong sai ctia mau sb li¢u trén bang 34, 2. (két qua lam tron dén mot chit s6 thap phan)

d) S6 hoc sinh ¢6 thai gian lam bai tit 65 phut dén duéi 75 phut chiém ti le 1a 17,6%. (két qua
lam tron dén mot chit s6 thap phan)

)

b) Tt phan vi Q3 clia mau s6 lieu trén bang 85, 9. (két qua lam tron dén mot chit s6 thap phan)
)
)

& Bai 2. Trong khong gian v6i hé toa do Oxyz (don vi trén cac truc 1a mét), mot thiét bi bay
khong ngudi 14i xuat phat tit diem A(1;2;0). Thiét bi chuyén dong thing nhanh dan theo hudng
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clia vecto don vi @ = (a;b;¢) véi |d| = 1. Toéc do ctia thiét bi phu thudc vao thoi gian ¢ (giay)
theo cong thiic v(t) = mt + 10 (m/s), trong d6 m la hing s6 duong. Biét ring sau 5 giay ke tit lic
xuat phat, thiét bi di duge quing duong 125 m. Vecto chi phuong chuyén dong o tao véi tia Oz
mot goc 45°, tao véi tia Oy mot goc 60° va tao véi tia Oz mot goc nhon. Kiém tra tinh ding/sai
clia cac khang dinh sau:

r—1 y—-2 =z

N

b) Phuong trinh qui dao 1a duong thang

c) m=4.
d) Sau 10 giay ké tir Iic xuat phat thi thiét bi dat do cao 200 mét.
& Bai 3. Hinh phing (H) du6i day dugc gidi han bdi cdc canh AB, AD ctia hinh vuong va céc

cung phan tu ctia cac duong tron c6 ban kinh bing 2 cm véi tam lan lugt 1a trung diém ctia cac
canh BC va AD va duge gan vao hé truc toa do Oxy nhu hinh vé dudi day:

(Ca)

Kiém tra tinh diing/sai ctia cac khang dinh sau:
a) Cung tron phan tu (Cy) c6 tam I»(4;2).
b) Phuong trinh ciia cung tron phan tu (Cy) lay = 2 — /4 — 22,
¢) Dién tich hinh phing (H) béng 8 cm?.
d) Ngudi ta mubn tao ra mot vat trang tri dang khéi tron xoay bing cach quay hinh phiang (H)

quanh truc AB thi lic nay vat trang trf c6 thé tich bang 72 cm? (Két qua lam tron dén hang
don vi).

& Bai 4. Trong y hoc hat nhan, dong vi phong xa I-131 thudng dudc st dung dé hd trg chan doan
va diéu tri cac benh Iy vé tuyén gidp. Sau khi tiém vao co thé beénh nhan, s6 lugng hat nhan phéng
xa s& gidm dan theo thoi gian. Gia st khéi lugng m(t) (don vi: mg) ctia I-131 con lai trong co thé
tai thoi diém ¢ ngay (¢ > 0) thda man m(t) > 0 va toc do phan ra ti 1é thuan véi khdi lugng hien
c¢6 theo phuong trinh m/(t) = k - m(t) v6i k # 0. Két qua kiém tra cho thay khdi lugng I-131 con
lai tai thoi diém ¢ = 8 ngay va t = 16 ngay lan lugt 1a 4 mg va 2 mg. Kiém tra tinh ding/sai ciia
cac khang dinh sau:

a) m(t) = eM*t¢ vai C' 1a mot hing s6 xac dinh.

In2
b) k= ———.
) 4
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c) C=3In2.

d) Khéi lugng I-131 con lai trong co thé tai thoi diém ¢ = 24 ngay nhé hon 0,8 mg.

Phan III. Cau tra 15i ngan Thi sinh trd loi tic cav 1 dén cau 6.
& Bai 1. Cho hinh chép S.ABCD c6 day ABC'D 1a hinh vuong véi AB = 6. Biét rang hinh chiéu
vuong géc ctia S trén mat phing (ABCD) la trong tam H cta tam gidc ABC va SH = 3v/2.
Khoang cach gitta hai dudng thang AC va SD bing bao nhi¢u? (Khong lam tron két qua cac phép
tinh trung gian, chi lam tron két qua cudi cing dén hang phan tram)
& Bai 2. Tram tau citu ho duge dit tai vi tri A(5;0;0) trén mot hon ddo nhéd trong khong gian
Ozyz (don vi tréen méi truc duge tinh bang km), duge st dung lam tram cttu ho, cttu nan trén
bién.

A

Tau du lich B dang di chuyén (van téc khong déi) trén tuyén dudng duge mo ta bdi duong thing

r=2+t
dy:{y=1-2¢t .Tauchd hang C dang di chuyén (van tdc khong doi) trén tuyén duong van tai
z=0

r=2-—35
duge mo ta bdi dudng thang dy : { y = 11+ s . Do thai tiét xau, nén hai tau B va C' gap su ¢b
z=20
va can dudc tiép can khan cap. Tram citu ho didéu mot tau citu ho xuat phat tit A dé lan lugt tiép
can tau du lich B trudc, sau d6 dén tau ché hang C. Xét vi tri t6i wu ctia tau du lich B dung lai
va tau ché hang C dimg lai sao cho tong quang dudng tau citu ho can di T = AB + BC + CA 1a
nhé nhéat. Khi d6 P, = v/a (km), hay tinh a + 20257

& Bai 3. Xép ngiu nhién 7 cudn sich khac nhau, trong dé c6 mot cuén la sach Toan vao mot gia
sach c6 4 ngan. Biét rang sau khi xép, moi ngan déu c6 it nhat mot cudn sach. Goi A 1a bién cd
"trong 4 ngan sach, c6 ding mot ngan chita s6 lugng sach nhiéu hon hén céc ngin con lai" va B
la bién ¢ "cudn sach Toan hoc ndm 6 ngan c¢6 nhieu sach nhat d6". Tinh P(B|A) (Két qua lam

K ini

& Bai 4. Mot cong ty cong nghé san xuat mot loai san pham méi. Cong ty xac dinh ring loi nhuan
L(x) (don vi: trieu VND) thu duge tit viec san xudt va ban hang duge mo hinh héa bdi ham s6:

L(z) = 1500 + 400 1n (155) — . Trong d6, x la s6 san pham ton kho, véi z € N va 1 < 2 < 1200.

tron dén hang phan tram).
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Cong ty can tinh toan lugng ton kho dé thu vé lgi nhuan t6i da, héi lgi nhuan t6i da do6 1a bao
nhiéu trieu dong (két qud lam tron dén hang don vi).

& Bai 5. Néu Dy 1a chénh léch nhiét do ban dau gitta mot vat M va cac vat xung quanh, néu cac
vat xung quanh ban dau c6 nhiét do T thi nhiét do ctia vat M tai thoi diem ¢ duge mo hinh héa
bai ham s6 T(t) = Ts + Dy -e ¥ (1) (trong d6 k 1a hing s6 duong phu thudc vao vat M). Mot con
ga tay nudng dugce lay tu 1o nuéng khi nhiét do ctia n6 da dat dén 195°F va duge dit trén mot
ban trong mot cian phong c6 nhiet do 1a 65°F. Hoi sau it nhat bao nhiéu phiat thi nhiet do ga tay
nuéng khong vugt qua 91°F (Két qua lam tron dén hang don vi), biét ring nhiet do ctia ga tay
nuéng la 150°F sau nia gio.

& Bai 6. Nguoi ta xay dyng mot chan thap bang bé tong c6 dang khoi chép cut tit gide déu (Hinh
ben). Canh day dudi dai 5 m, canh day trén dai 2 m, canh bén dai 3 m. Biét rang chan thap dugc
lam bang bé tong tuoi v6i gia tién 1a 1470000 dong/m®. Tinh sb tién dé mua bé tong tuci lam
chan thap, két qua lam tron dén hang trieu.
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 6 Moén: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.
$® Cau 1. Cho khéi chép c6 dien tich ddy B = 5a? va chiéu cao h = a. Thé tich ctia khdi chop da
cho bing

9 3 D 3 3 O 3

@éa. éa. (© ba®. @ga.
¢ Cau 2. Trong khong gian Oxyz, cho hai vecto @ = (1;3;—-2) va ¥ = (2;1;—1). Toa do clia
vecto @ — U 1a

@ (3;4;-3). (=1;2;-1). © (1;-21). © (~1;2;-3).
¢ Cau 3. Duong thiang nao la dusng tiem can ding ctia do thi ham s6 y = 5;_:21 ?

@A) x=5. B) y=5. © x=2. D) == —2.
$> Cau 4. Tap nghiém ctia bat phuong trinh 224! < 4 1a

@ (—o0;1). (1; +00). © (—o0s1]. © [L; +00).

¢S Cau 5. Cho tap hop P = {n € N |2 < n < 5}. Tap hgp nao sau day 1a tap hop liet ke tat ca
cac phan tit cia P?

@ P ={3:4}. P ={2:3;4:5}.

© P ={23;4}. @ P = {3;4;5}.
> Cau 6. Trong khong gian Oxyz, cho mat phang (P) : x — 4y + 5 = 0. Mot vectd phap tuyén
ctia mat phang (P) c6 toa do 1a

@ (1;-4;5). (—4;0; —4). © (1;,-4;0). @ (1;0; —4).
¢ Cau 7. Cho hinh chép S.ABC c6 day ABC la tam giac déu, SA vuong goc véi mit phang day.
Goi M la trung diém ctia BC. Khing dinh nao sau day sai?

S

@) BC L SA. @) BC L AM. © BC 1 SB. ©) BC L SM.
$® Cau 8. Trong khong gian Oxyz, cho mit cau (S) c6 tam I(1;2; —1) va ban kinh R = 3. Phuong
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A (x+1)2+y+2)2+(2-1)2=9
® (z+1)P2+y+2°+(x—-1)*=3
© (x—12+@y—2+(z+1)>=9
© (z—1024+ -2+ (z+1)=3

¢ Cau 9. Cho cap s6 nhan (u,) véi u; = —8 va uy = 1. Cong boi clia cap s6 nhan da cho bang

1 1
@) 3 2. © 2. (D) —5
¢ Cau 10. Cho ham s6 y = f(z) ¢6 dao ham f'(z) = (z — 2)*(1 — z) v6i moi x € R. Ham s6 da
cho dong bién trén khodng nao sau day?
@ (—o00;1). (2; +00). © (1;+00). © (1;2).

$> Cau 11. Thoi gian dam thoai ctia mot s6 cudce goi béi mot nhan vién sale duge cho két qua
nhu bang sau:

Thoi gian ¢ (phat) | S6 cudc goi
0<t<1 21
1<t<2 23
2<t<3 24
3<t<4 17
4<t<h 15

Tim khoang tit phan vi clia mau s6 lieu ghép nhom tren (Iam tron két qua dén hang phan tram).

@) 2,37. 2,28. © 2,38. (D) 2,24.

&> Céu 12. Cho hinh lap phuong ABCD.A'B'C'D'. Diat AA' = @, AB= b, AD = €. Goi M, N
lan lugt 1a trung diém ctia AB va DD’. Phét bicu nao sau day ding?

A’ D’
B’ l o N
A/»L;,vfii ,,,,,,,,,, D
M
B C

Phan II. Cau tric nghiém ding sai Thi sinh trd [0i ti cau 1 dén cau 4. Moéiij a) b) c) d)
thi sinh chon diung hodc sai
& Bai 1. Mot cong ty kim cuong théng ké c6 60% ngudi mua kim cuong 1a nam, c6 40% s6 ngudi
mua kim cuong 1a nam trén 50 tudi va 30% s6 ngudi mua kim cuong 1a nit trén 50 tudi (gia sit chi
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c6 2 gidéi tinh nam va nt).
a) Xéac suat mot ngudi nit mua kim cuong clia cong ty trén 1a 0, 4.

b) Biét mot ngudi mua kim cuong 1a nam, xac suat ngudi dé trén 50 tudi 1a

c,o|>—~

¢) Biét mot ngudi mua kim cuong la nit, xac suat ngusi d6 trén 50 tudi la

W~ o

d) Trong s6 nhiing ngudi mua kim cuong tai cong ty nay thi ti 1&é ngudi trén 50 tudi trong s6
nhitng ngusi nam cao hon ti 1& ngudi trén 50 tudi trong s6 nhitng ngudi nit 1a 2 lan.

& Bai 2. Bon nhién liéu ctia mot chiéc may bay hinh con thoi duge thiét ké 1a maot khdi tron
xoay c¢6 mit cat ngang quay quanh truc clia may bay dude cho nhu hinh vé. Trén hé toa do Oxy,
don vi trén moéi truc bang mét, hé truc duge cho nhu hinh vé. Phan dau 13 mot khéi tron xoay
véi chiéu cao 9 mét, rong 8 mét, c6 duong sinh (duong cong ¢ vien) 1a mot phan do thi ham s6
y = f(z) = Vaz + b (a,b > 0); phan than 14 mot hinh tru cao 30 mét, duong kinh déy 8 mét; phan
duoi 1a mot nita hinh cau ndi tiép phan hinh truy.

. A

m\‘q LIy,

T 30 m 4m

Cac ménh dé sau ding hay sai?
a. Thé tich ctia phan than bing 480 (m®).
b. 9a = 16.
c. Thé tich phan dau bing 247 (m?).
d. Theé tich ctia bon nhién liéu trén nhé hon 1750 mét khoi.
& Bai 3. Heé thoéng loc nuée bé boi vo ciing quan trong dé ngudn nude dude lam sach thudng
xuyén va giit vé sinh cho ngusi boi. Trong qué trinh van hanh loc nuée thi lugng nude trong bé sé
thay doi theo thoi gian. Lugng nude trong bé gidm néu he thong dang xa nude ban ra khoi bé va
tang néu he théng dang cAp them nudc sach cho bé. Biét ring 1 gallon gan bang 3,785 lit, dung
tich ctia bé 14 1000 gallon va thoi diém 6 gid sang bé chita 250 gallon nuéc. Ham s6 f(t) lien tuc
tren doan [0; 12] bicu thi cho toc do thay doi lugng nudc trong bé theo thai gian ¢ gis, tit thoi diem
6 gio sang dén 6 gio chiéu duge cho bdi ham s
100t 0<t<3
f(t) =< =200t +a, 3<t<6,(acR).
100 — 900, 6 <t <12
V6i mbc thai gian ¢ = 0 tai thoi diém 6 gio sang.
a) Tai thai diém 9 gio sdng, nudc trong bé dang tang véi toc do 600 gallon/gid.
b) Gia tri ctia a = 900.

¢) Toc do thay doi lugng nude trong be bang 0 vao lic 11 gio trua va 15 gig chidu.
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d) Lugng nudc trong bé 16n nhat trong khoang thai gian tir 9 gio sang dén 18 gio chiéu 1a 700
gallon nudc.

& Bai 4. Trong khong gian véi hé toa do Ozyz (don vi trén cac truc 1a mét), mot thiét bi bay
khong ngudi 14i xuat phat tit diém A(1;2;0). Thiét bi chuyén dong thing nhanh dan theo huéng
clia vecto don vi @ = (a;b;c) véi || = 1. Téc do clia thiét bi phu thuoc vao thoi gian ¢ (giay)
theo cong thiic v(t) = mt + 10 (m/s), trong d6 m 1 hing s6 duong. Biét ring sau 5 giay ke tit lic
xuat phat, thiét bi di duge quing duong 125 m. Vecto chi phuong chuyén dong @ tao véi tia Oz
mot goc 45°, tao véi tia Oy mot géc 60° va tao véi tia Oz mot géc nhon. Kiém tra tinh dung/sai
clia cac khang dinh sau:

1
a) Cc = 5
2 - 1 - 2
b) Phuong trinh quy dao la duong thang x\/g S T ;
c) m=4.

d) Sau 10 giay ké tir lic xuat phat thi thiét bi dat do cao 200 mét.
Phan III. Cau tra 16i ngan Thi sinh trd oi to cau 1 dén cau 6.

& Bai 1. Mot tam kinh lam mat ban c6 hinh dang tam gidc déu véi 3 dinh duge lam cong. Biét
canh tam kinh tam gidc ban dau bing 16 dm. Dé céat géc duge dep thi ngusi ta diing dusng Parabol

)y = -Vl 4 BV

e+
kinh 1a av/b dm?, (v6i a 1a s6 nguyen duong va b la s6 nguyen t6). Tinh a + b.

5 5 c6 hai nhanh tiép xtc véi hai canh ciia tam giac. Biét dién tich mat

& Bai 2. Cho hinh ling tru ABC.A'B'C’ ¢6 day la tam giac déu canh 2. Hinh chiéu vuong goc
ctia diém A’ len mit phing (ABC) tring véi trong tam ciia tam giac ABC. Biét khoang cach gitta
. 3 . , . . ,

2 duong AA’ va BC bang g Tinh the tich V' cta khoi lang truy ABC.A’B’'C’ (Két qua lam tron
dén chit s6 hang phan tram).
& Bai 3. Mot nha khoa hoc may tinh dang phat trién mot thudt toan ma héa mdéi dua trén hai
chudi so:

+) Chudi A: Cac s6 hang duge chon tit mot cap s6 cong v6i s6 hang dau 1a 3 v cong sai 13 4.

Tuy nhién, chi nhitng s6 hang c6 chit s6 cudi 1a 7 méi duge dua vao Chudi A.

+) Chubi B: Céc s6 hang duge chon tit mot cap s6 nhan véi s6 hang dau 1a 2 va cong boi 1a 3.
Tuy nhién, chi nhitng s6 hang chia hét cho 6 mé6i duge dua vao Chudi B.

Trong 9000 s6 nguyen duong dau tien, tong so hang ciia chudi A va chudi B bang bao nhieu?

& Bai 4. Cho hinh hop chit nhat ABCD.A'’B'C'D’. Tai dinh A c6 mot con sau, mdi lan di chuyén,
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n6 bo theo canh ctia hinh hop chit nhat va di dén dinh ké véi dinh n6é dang ding. Tinh xic suat
sao cho sau 9 1an di chuyén, né ding tai dinh C’ (Iam tron két qua dén hang phan tram).
B/
C/

A/

P

A D

& Bai 5. Mot khinh khi cau cat canh tit ria ctia mot cao nguyén (mit phang ndm ngang). Xét trén
hé toa do Oxy, don vi trén mdi truc tinh bang mét, duong di ctia khinh khi cau duge mo hinh hoa
qua do thi ham s y = f(z) = z2* + 2x. Mt dat (dudi cao nguyen) déc xuéng mot goc khong
ddi va bé mat ctia né tao véi phuong thang ding mot géc a théa man tana = —0,1 (tham khao
nhu hinh vé). Biét ring tai vi trf A va B, khinh khi cau sé ¢ do cao 30 mét theo phuong thing
ditng v6i mat dat. Tinh khoang cach AB (lam tron két qua dén hang don vi theo mét).

D6 cao so véi cao nguyén

O xbinh 1t ciu

Diém
cat canh \ )
Khoang cach theo chiéu ngang
\ tit diém cat canh
_— Mat dat

& Bai 6. Theo théng ké tai mot nha may Z, néu 4p dung tuan lam viéc 40 gio thi mdi tuan co6
100 t6 cong nhan di lam va mdi t6 cong nhan lam duge 120 san pham trong mot gid. Néu ting
thoi gian lam viec them 2 gio mdi tuan thi sé ¢6 1 t6 cong nhan nghi viec va nang suat lao dong
952% + 120z
. X 4
v6i x la thoi gian lam viéc trong moét tuan. Nha may can ap dung thaoi gian lam viéc moi tuan may
gio dé s6 lugng san pham thu duge mdi tuan la 16n nhat?

gidm 5 san pham/1 t6/1 gio. Ngoai ra, s6 phé pham mdi tuan udc tinh 1a P(z) =
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 7 Moén: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Ham s6 nao duéi day dong bién trén R?
3 T 2 T
®o=(;). ® y= (V2. © y=05)" ©v=(2)

$> Cau 2. Trong khong gian Oxyz, viét phLIOng trinh duong thang A di qua diém M (0;2; —2) va
song song véi duong thang d : ; Yoz

-3 1
r+1 y—2 z-1 :1:—1 y+2 z+1
ANE: = = . A = = .
@ 2 2—3 11 23 21
r Y-+ z — z+
A—="——= ) A =
@ 2 3 1 @ —3 1
. b R )
¢ Cau 3. Cho ham s6 y = ax:}_i— c6 do thi la duong cong nhu hinh vé bén. Toa do giao diem
cT

ctia do thi ham sb véi truc hoanh 1a

V

|
|
|
,,,,,,,,,,,,, P ——————————
|
|
|
[
|
|
|
|
|

0 1/2 x
@ (2:0). (0;1). © (1;0). @ (0;2).
$» Cau 4. Tim cong boi g clia cap s6 nhan (u,) biét u; = i Uy = —2
@ q¢=-2. ® ¢=2 ©q=—§- @qzé-
¢ Cau 5. Khiang dinh nao dudi day ding?
@/x5dm:5x4+C’. / 5dm—%—|—0
@/x5dx:%x6+0. @/x5dx:x + C.
$> Cau 6. Cho hinh lap phuong ABCD.A'B'C'D'. Géc gitta hai duong thang BA’ va C'D bing
@) 60°. 45°. © 30°. (D) 90°.
$> Cau 7. Tap nghiém ctia bat phuong trinh (%)m < é 1a
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@ (3;+00). (—0033). © [3;+00). © (—o033].
¢ Cau 8. Cho ham s6 y = f(z) xac dinh trén doan [—2;4] ¢6 d6 thi nhu hinh vé bén. Gia tri 16n
nhat ctia ham s6 y = f(z) trén doan [0;4] 1a

@ 3. 2. © —2. ® 7.

¢S Cau 9. Tap gia tri clia ham s6 y = sinbx 1a

@) [0;5]. [—1;1]. © [-5;5]. ® (0;5].

1
$» Cau 10. Cho ham s6 f(z) =3z + 1. Tinh I = /f’(x)dx.
0

N W

1
® =1 ® I=3. ©1=". OFEE
¢ Cau 11. Théng ke diém trung binh mon Toan ctia mot s6 hoc sinh 16p 12 duge mau sb lieu
nhu 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)
Tan s6 8 10 16 24 13 7 4

Phuong sai clia mau so lieu vé diem trung binh mon Toan clia cac hoc sinh d6 1a

@) 0,616. 0,785. © 0,78. (D) 0,609.

¢ Cau 12. Cho tit dien ABCD. Goi M va P lan luot la trung diém clia cac canh AB va CD.
Dit BA= b, AC = ¢, AD = d. Khang dinh nao duéi day la ding?

A MP=_(C+d+0). MP:§(d+b—c).

Phan II. Cau tric nghiém ding sai Thi sinh trd [oi ti cau 1 dén cau 4. Méiij a) b) c) d)
thi sinh chon ding hodc sai

& Bai 1. Dai dich cim hang nam vita bat dau ¢ Viet Nam. Tt nhitng bdo cao dau tien nhan dudc,
cac nha dich té hoc tai trung tam kiém soét dich bénh da moé hinh héa ham du bao s6 nguoi mac
bénh bing cong thitc N(t) = (6t — t2)e!~¢ (¢ > 0), trong d6 ¢ tinh biang tuan ké tit lic c6 ca benh
dau tién, N(¢) 1a s6 ngudi mac bénh tinh bang tri¢u ngudi.
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a. Dich bénh kéo dai trong 6 tuan.
b. T6c do lay lan dich bénh duge xac dinh béi N'(t) = (8t — t2 + 6)e' ¢ (nghin ngudi/tuan).

c¢. S6 nguoi mic bénh cim 16n nhat bang 1,87 tricu ngusi (lam tron két qua dén hang phan
tram cta triéu ngusi).

d. Téc do lay lan dich bénh lén nhat vao mot thai diém ndm trong tuan thit 4 ké tit lic co ca
bénh dau tiéen.

& Bai 2. Trong hé toa do Oxyz, don vi trén mdi truc tinh bang mét, mit dat tring véi mat phang
(Ozy). Tréen mot san golf c6 mot 16p dat (E) nho lén cao 30 mét so véi mat dat tao thanh mot
mit phang ngang, trong d6 mat sudn déc (H) c6 phuong trinh 1a (H) : 2y — 4z — 75 = 0. Mot
ngudi choi golf danh bong tit diem P(60; 0;0) dé c6 gang dua bong vao 16 L(60; 120; 30). Trong ci
danh thtt nhat, duong bay ctia béng duge mo ta bang ham s6 2(y) = —%yQ + na con trong ct

s . 1
dénh tht hai, duong bay ctia béong duge mo ta bang ham so6 z(y) = —%y2 +ay (a € R) (v6i z(y)

la cao do clia qua bong khi tung do ctia né la y). Biét rang quy dao clia qua bong trong cac lan
danh déu nam trong mit phang song song véi mit phang (Oyz).

Cac ménh deé sau dung hay sai?

a. Qua bong khong roi tring 16 6 1an ném thi nhat.

b. O lan ném thi nhat qua béng roi tring mat suon tai vi trf ¢6 do cao bing 10 mét so véi mit
dat.

c. Dé qua béng roi tring 16 L & lan thit hai thi gia tri a bing Z

d. Biét rang trong ct danh thit hai, qua bong da roi tring 16 L. Toa do diém c6 vi tri cao nhat
trong duong bay quy dao la 1(60;70;61,25).

& Bai 3. Ta coi Trai Dat 1a hinh cau hoan héo véi ban kinh R = 6370 (km) va dién tich toan
phan 1a S = 47 R%. Céc phi hanh gia tit tau vii tru chi c6 thé nhin thiy mot phan bé mat Trai
Dat. O do cao h, phan dien tich Trai DAt cc phi hanh gia ¢6 thé nhin thay sé duge tinh theo cong

R . . N
thiic Sy = 2rR? (1 — R——I—h>’ trong d6 R 1a ban kinh Trai Dat. Goi K la ti so dién tich bé mat

Trai Dat nhin thay duge & do cao h véi dién tich toan phan ctia Trai Dat.

1 h
Cong thi t/hKl\K:—(l——)
a) Cong ¢ tin A 5 7ih

b) Trong mot chuyén bay ciia tau con thoi, cdc phi hanh gia da thyc hién mot hoat dong ngoai
tau & do cao 280 km. C6 2,5% (lam tron két qua dén hang phan muoi) dien tich bé mat Trai
DAt c6 thé nhin thay & do cao do.
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¢) Mudn nhin thay 411 dién tich bé miat Trai Dat, cac phi hanh gia can dua tau con thoi dat dén
do cao 6470 km.
d) Khi do cao h cang tang len thi K cang tang nhung khong vugt qua 50%.
& Bai 4. Cho ham s6 f(z) = 2% — 62 + 9.
a) Tap xac dinh ctia ham s6 13 D = R.
b) Ham s6 y = f(x) dong bién trén khoang (1;3).
c¢) Gia tri cuc tiéu ctia ham s6 1a yor = 3.
d) Goi A, B 1a cac diém cuec tri ctia dd thi ham s6 da cho. Dién tich tam giac OAB bang 8.
Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.
& Bai 1. Cho hinh chép S.ABCD day 1a hinh chit nhat, AB = 6, AD = 3. Hinh chiéu ctia S lén

mit phang (ABCD) la trung diem H cta AB, SC tao véi ddy mot goc 45°. Khoang cach h tit
diém A dén mat phang (SCD) biang bao nhieu? (két qua lam tron dén hang phan tram).

& Bai 2. Mot nhom sinh vién tham gia mot tro choi nhu sau, mdi doi gom 10 ngudi duge phét
cho 10 chiéc 40 duge danh s6 0,1,2,3,4,5,6,7,8,9, méi ban mac 1 chiéc d0. Cac doi truéng phai
sap xép 10 thanh vieén ctia doi minh thanh 1 hang ngang va sé danh chién thing néu méi 3 ban
ditng lién ké bat ki c6 tong cac chit s6 ghi trén céc chiée 4o 3 ban d6 mac 1a mot s6 chia hét cho

3. Biét x4c suat dé mot doi chién thing la a, tinh —.
a

& Bai 3. Mot ho nong dan dy dinh trong stp 1o va hanh tay trén dién tich 10 ha. Néu trong stp
lo thi can 10 cong va thu duge 3 trieu dong trén dién tich moi ha. Néu trong hanh tay thi can 30
cong va thu duge 5 trieu dong trén dién tich mdi ha. Ho6i s6 tién nguoi nong dan thu duge nhiéu
nhat 1a bao nhiéu triéu dong, biét ring tong s6 cong khong vugt qua 150 cong?
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& Bai 4. Mot phan dudng chay ctia tau luon siéu toc khi gan hé truc toa do Ozy duge mo phoéng
¢ hinh vé, don vi trén méi truc la mét. Biét duong chay ctia né 1a mot phan do thi ham bac ba
y = ax® + bx? 4+ cx + d v6i 0 < x < 90; tau luon siéu téc xuat phét tit diem A, di qua cac diém
C, D dong thoi dat do cao nho nhat so véi mat dat 13 6 m. Do cao 16n nhat ma tau luon siéu toc
dat dugce 1a bao nhieu mét so véi mat dat? (Két qua lam tron dén hang phan chuc).

Yy

30

6

0O

& Bai 5. Mot céi coc thiy tinh dang hinh nén Gp ngude c¢6 chiéu cao a = 3dm. Béan kinh day cta
nén la R = 4dm. Ban dau, coc duge do day nude. Nguoi ta thad mot qua cau bang sit dic lam
bang vat lieu khong tham nuéc vao coc. Qua cau duge tha vao sao cho né tiép xic véi mit bén
trong ciia cdc nude (tham khao hinh vé) va thé tich nude tran ra ngoai 1a 16n nhat (xem hinh vé).

3dm

Hoi thé tich nu6e 16n nhat do 1a bao nhiéu lit (Iam tron dén hang phan mudi)?

& Bai 6. Trong hé toa do Oxy, don vi trén mdi truc 1a km. Duong di trén mot ngon nui duge
mo6 phéng bing dd thi ciia ham s6 f(z) = a+b-27*" (véi —3 < x < 3). Biét riing dinh nai cao
1,3 km va 6 vi trf ¢6 hoanh do = 2 n6 cao 550 mét so véi mat dat (coi truc Oz nam trén mit
dat, tham khao hinh v&). Trén suon nii phia tay, ¢ do cao 900 m, mot dudng ham thang duge xay
dyng xuyén qua nii, kéo thang dén dinh. Dudng ham dai bao nhiéu km (két qua lam tron dén
hang phan tram)?
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 8 Moén: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho ham s6 y = f(z) c6 bang bién thién nhu sau:

Y + 0 - 0 +

) _00/4\0/—1—00

Ham s6 da cho dong bién trén khodng nao dudi day?

@ (—41). (0; +00). © (—00;0). © (0;2).
. 1

au 2. H en ham ciia ham s6 f(z) = E
<> Cau 0 nguyén ham ctia ham s6 f(z) w3
1

@A) 3In|2z + 3|+ C. g1n\2x+3y+c.
1

© 2In|2z + 3|+ C. ®§ln\2x+3]—l—0.

> Cau 3. Sau khi kiém tra stic khoe tong quat, két qua vé can niang (don vi: kg) ctia 40 hoc sinh
16p 12A dudc thé hién trong bang s6 lieu sau:

Can nang | [40;50) | [50:60) | [60:70) | [70:80) | [80;90)
S6 hoc sinh 7 12 12 7 2

T phan vi thit nhat ciia mau s6 liéu trén gan nhat véi gia tri ndo trong cac gia tri sau?

@ 50. 50, 5. © 52,5. ©) 55,5.

$> Cau 4. Trong khong gian Oxyz, cho hai diém A(—2;1; —3) va B(1;0; —2). Do dai doan thing

AB bang
@A) V11. 3v/3. © 11. (D) 27.
. =95
¢ Cau 5. Cho day so (uy,) voi {ul (n € N,n > 2). Gia tri cia ug la
Up = Up_1 +N

@ 10. 14. © 7. D 9.

$> Cau 6. Trong khong gian Oxyz, mit phang ndo sau day nhan 7 = (1;2;3) lam vecto phap

tuyén?
@) x+2y+3=0. ®B) ©+ 2y +32=0.
© y+2z+3=0. ® z+22+3=0.

2 N e 1
¢ Cau 7. Diem cyc dai cua do thi ham so y = §m4 — 222 -3 1a
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® =0, (—V; -5). © 2= V2. © (0;-3).
¢S Cau 8. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat va SA L (ABCD). Duong
thang nao sau day vuong goc véi mit phang (SAD)?

® SC. SB. © BC. ® CD.
$> Cau 9. Tap nghiém ctia bat phuong trinh log%(x -2)<11a
5) 5
® [5+0). (5)
)
(© (—o0;log, 5). D) (—oo; 5} :

¢ Cau 10. Cho hinh ling tru tam giagc ABC.A'B'C". Dat AA = @, AB = b, AC = 2. Khi d6

—7 - 2 e P —> - —> 1
vecto BC" dugce bieu dién theo cac vecto a, b, ¢ 1a

e
B/ /

¢ Cau 11. Thai gian chay bo mdi ngay (tinh bang phiut) trong 18 ngay lien tiép gan nhat cla
ban An dudc thong ké lai & bang sau:

Thai gian (phut) | [20;25) | [25;30) | [30;35) | [35;40) | [40;45)
S6 ngay 6 6 4 1 1

Do léch chuan ciia mau s6 lieu ghép nhom da cho gan nhat véi s6 nao sau day?

(A) 31,44. 31, 25. © 5,59. (D) 5, 60.

2 2 2 1
$> Cau 12. Mat phang di qua diem M (3;—1;1) va vuong goc véi dusng thang A : :c—;)— =
-2
y_2 = 21—3 c6 phuong trinh 1a
@) 3z —2y+2+12=0. ® x—2y—32—2=0.
© 3z —2y+2z—12=0. D@ z—2y+32+3=0.

Phan II. Cau tric nghiém diang sai Thi sinh trd 10i ti cau 1 dén cau 4. Moi i a) b) c) d)
thi sinh chon ding hodc sai

& Bai 1. Nhiing ngay giap Tét Nguyén Dan ciing 1a dip bude vao vu Dong Xuan, ba con nong dan
tich cyc xuéng dong cay lda. Cay lda sau khi duge cay trai qua qué trinh tang truéng dé nhanh
va phét trién chiéu cao trudc khi lam dong, tr6 bong. Qua nghién cttu mot gidng lia méi, cac nha
khoa hoc nhan thay mot cay lda tinh ti lic dude ciy bang mot cay ma vdi chiéu cao 20 cm c6 toc
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do tang trudng chiéu cao cho bsi ham s6 v(t) = —0, 1t + 1, 1%, trong d6 ¢ tinh theo tuan, v(t)
tinh bang cm/tuan. Goi h(t) 1a chiéu cao cia cay laa & tuan thi ¢ (¢ > 0).

a) h(t) = —5t* + 55t + 20.
b) Giai doan tang trudng chiéu cao clia cay lia kéo dai 12 tuan.
c¢) Chiéu cao t6i da ca cay laa 1a 150 cm.

d) Vao thoi diém cay lta phat trien nhanh nhat, chiéu cao clia cay da 16n hon 80 cm.
& Bai 2. Mot ngudi ¢6 5 con ga mai, 2 con ga tréong nhot chung trong mot cai l1ong. Mot ngusi
dén mua, ngudi ban ga bat ngau nhién 1 con. Ngudi mua chap nhan mua con ga dé6, ngusi ban ga
quén mat rang con ga ban cho ngudi thit nhat 1a ga trong hay ga mai.

Cac ménh dé sau day diang hay sai?
a) Xéc suat de ngudi thi nhat mua duge con ga mai la 2

b) Ngudi thit hai lai dén mua ga, ngudi ban ga lai bit ngdu nhién ra 1 con, xac suat dé ngudi
2, . N A . Nt . S ~ N P N 1
thi hai mua duge con ga trong khi ngusi thit nhat mua duge mot con ga mai la 3

Z 2 A N 3
c) Xac suat de nguoi thit hai mua duge ga trong bang 2

d) Biét ngudi thit hai mua duge ga trong, xac sudt con ga ma ngudi thit nhat mua ciing 1a ga

tréng la —.
rong 6

& Bai 3. Trong day chuyén san xuat sita chua hién dai cia mot nha méy thic pham, ting giot
sita chua am tham chuyén minh duéi tac dong ciia hang triéu vi khuan Lactic, nhitng “nghé nhan ti
hon “kién tao vi chua thanh dic trung. Mat do vi khuan (s6 triéu té bao trén méi ml sita chua) tai
thoi diém ¢ (gio) duge ki higu 1a N(¢). Ban dau (t = 0 gio), mat do vi khuan do duge 1a N(0) = 10
trieu té bao/ml. Do sy thay doi vé ngudn dinh dudng (dudng lactose giam) va do pH (axit lactic
tang) nén téc do thay doi mat do vi khuan N'(¢) (don vi: trieu té bao/ml mdi gis) duge mo hinh
héa bdi cong thic N'(t) = 18t — 3t? (trieu té bao/ml méi gid) véi ¢ 1a thoi gian tinh bang gio
0<t<T).

a) N'(1) = 15 trieu té bao/ml gio.

b) N(t) = 9t* — 3.

¢) So véi lic ban dau (¢ = 0), mat do vi khuan da tang thém 108 triéu té bao/ml khi dén thoi
diém ¢t = 6 gio.

d) Tai thoi diém ¢ = 7 gi, mat do vi khuan trong 1 ml sita chua la 108 tri¢u té bao/ml.
& Bai 4. Trong khong gian toa do (Oxyz), don vi mdi truc 1a mét, mat dat 1a mat Ozy, truc Oz
huéng len. Mot bitc tuong thang ding nam trong mat phang (Oxzz). Binh chia khi hinh cau K
(dudng kinh 10 m) cham truec tiép vao mot biic tuong tai diem T'(—6;0;5). Mot tam chian E dudc
cd dinh xudng dat tai cac diém A(0;16,25;0), B(—12;16,25;0) va dugc dé bang cac thanh chéng
thang diing tai cic diém C(0;5;15), D(—12;5;15) (tham khéo hinh vé).

a) Phuong trinh mat cau K trong hé toa do trén 1a (z + 6)% + y? + (2 — 5)? = 25.

b) Phuong trinh tadm chin F 1a 3y + 42 — 75 = 0.

c¢) Mot diem M (a;b; c) bat ki ndm trén bé mit ciia binh chia K. Khi khoang cach tit M dén
tam chan F ngan nhat thi a + b+ ¢ = 11.
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d) Dé téi uwu chi phi, nén thay tm chin E bing tam H cé ciing chiéu rong véi tam chin F
(cting bing AB), nhung chidu dai gidm di dé c6 thé tiép xtc véi qua béng. Khi d6 cac thanh chéng
déu phai rat ngdn di 2,54 m (lam tron dén hang phan tram).

Phan III. Cau tra 16i ngan Thi sinh trd loi tu cau 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABCD c6 day la hinh chit nhat AB = 1, AD = 2, S A vudng goc véi
mat phang day va SA = 1. Goi M la trung diém ctia AD. Tinh khoang cach giita hai duong thang
BM va SD (khong lam tron cac phép tinh trung gian, chi lam tron két qua cudi cing dén hang
phan tram).

& Bai 2. Hai vat A va B dugc ném thang diing xuéng dudi tit do cao khac nhau va tai ciing mot
thoi diém véi van toc ban dau 1a vy (m/s) v chuyén dong véi gia toc trong trudng g = 9,8 m/s%.
Theo phuong Os, ban dau vat B c6 hinh chiéu trén truc Os la diém M. Sau 5 giay, vat B chuyén
dong dugc 137,5 mét; hinh chiéu ctia A lén Os da di qua vi tri M va cach M mot khoang 17,5 mét
(tham kh&o nhu hinh v&). Biét rang vat B tiép dat sau 10 giay, khi d6 vat A tiép dat sau vat B
bao nhieu giay (lam tron két qua dén hang phan tram)?

“ 0

@At -----
rood

& Bai 3. O trung tam nghién ctu X ¢6 mot thiét bi duge dat trén mot qua ddi thuoe ving ring
nti dé do cac thong s6 vé thoi tiét khi tugng ctia viing doé (nhiét do, ap suat khi quyén, do am,

» S lir e Bien soan: 4é 1link Xha - 0399653362

41



may, gi6, mua...). Cau tao bén ngoai ciia thiét bi gom hai m#t cau cat nhau 1a (S;) ¢6 tam I, ban
kinh bang 4 m va mat cau (S;) ¢6 tam J, ban kinh bang 2 m.

Dé do cac thong s6 can thiét, ngudi ta 1ap dat mot tam thiét bi dieén tt hinh chi nhat (R) luon
tiép xtc v6i cd hai mat cau (S;), (S2) va ¢6 thé di chuyén quanh cac chdém cau dé truyén tin hiéu
t61 hop diéu hanh (dudng truyen khong day). Chon hé truc toa do Ozyz trong khong gian véi do
dai don vi trén mdi truc toa do 1a 1 m va O(0;0;0) 1a vi trf hop diéu hanh thiét bi thi 7(2;1;1) va
J(2;1;5). Khi khoang cach tit O dén tam thiét bi dien tt (R) ngdn nhat 1a lic dudng truyén tin
hiéu t6t nhat. Khoang cach ngén nhat nay bang bao nhieu mét? (Iam tron két qua dén hang phan
tram, tham kh&o mo ta thiét bi nhu hinh vé).

& Bai 4. Trong hé truc toa do Oxy, don vi moi truc 14 mét, mot duong trugt mai sé duge xay
dung theo ban thiét ké da trinh bay nhu hinh vé. Thanh trugt bat dau tit A va két thic tai C,

2
. . <, . ar*+br+c .., .. ...
duong cong ctia thanh trugt 1a mot phan cia do thi ham so f(z) = —aid biet do thi ham
x
s6 f(x) tiép xtc véi truc Ox tai diém B.
Y
4 A
10 m
C
[0) T

10 m 5m

Ban Viét bat dau trugt tit diém A, héi khi ban Viét cach vi tri ban dau theo phuong ngang mot
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khodng 6 mét thi ban Viet cich mat dat bao nhiéu mét, biét truc Oz nam trén mat dat.

& Bai 5. Trong hé truc toa do Ozyz cho 3 diem A(5; —2;0), B(4;5; —2) va C(0;3;2). Diem M di
chuyén trén truc Ox. Dat Q = 2| MA + MB + MC" +3 ‘MB + MC‘. Biét gia tri nhé nhat cia
Q c6 dang av/b trong d6 a,b € N va b 1a s6 nguyen 6. Tinh a + b.

& Bai 6. Trong bo mon billiards 9 bong (cac bong duge danh s6 tir 1 dén 9) ¢6 3 qua bong muc
tieu la 1, 4 va 8. Co thu X chon ngau nhién 3 qué, sau d6 co thu Y chon ngau nhién 3 qué tit cac
qué con lai. Biét rang sau khi chon, co thi X dang c6 1¢i thé hon co thi Y (ttc 1a s bong muc
tiéu ctia X nhidu hon ctia Y). Hay tinh x4c suat dé co thit Y khong giit bat ky qua béng muc tiéu
nao (Két qui lam tron dén hang phan tram).
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DPE SO 9 Moén: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho ham s6 y = f(z) c6 bang bién thién nhu sau:

T —00 —1 1 +00
f(x) + 0 — 0 +
2 +00
f (@) / \ /
—00 —2

Ham s6 da cho nghich bién trén khoang nao duéi day?

@ (-22). (—1;1). © (-2:1). @ (~1;+00).
¢ Cau 2. Cho cap s6 nhan (u,,) véi u; = 6 va uy = —12. Cong boi ¢ clia cap s6 nhan da cho 1a
1
®q=-3 ® ¢=-2 © ¢=-18. ® ¢ = —6.
> Cau 3. Trong khong gian Oxyz, cho hai diém A(1;1; —2) va B(3; —1;2). Toa do clia vecto BA
1a
@ (2:-2;4). (2:0;0). © (1;-1;2). @ (=2;2; —4).

¢ Cau 4. Tinh thé tich vat thé tron xoay khi quay hinh phing gi6i han béi cac dudng cong
y=+e*—x,y=0, =1 r=2xung quanh truc Oz la:

¢ Cau 5. V6i moi s6 thuc duong a, log;(27a) — logs a bang

@) log;(26a). 9. © 3. (D) 3 —2log;a.

N ~ . N 2 T — 1 _y z _|_ 2 N 2,0 ~
$© Cau 6. Trong khong gian Ozyz, cho duong thang d : 4 3 = g Vecto nao dudi day
la mot vecto chi phuong cua d?

@ Wy = (2-1;3). 0y = 6)
2x

\ . -3
$® Cau 7. Tiém céan ngang cua do thi ham so y = | la duong thang c6 phuong trinh:
x

@) y=-1. ®B) r=—1. © y=2. D) x =2.
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¢S Cau 8. Trong khong gian Ozyz, cho mat cau (S) ¢6 tam I(0; —2; 1) va ban kinh R = 5. Phuong
trinh cua (5) la

@A) 22+ (y +2)? + (2 — 1)? = 25. ® 22+ (y—2)* + (2 + 1)* = 25.
© 22+ (y+2)?+ (2 — 1) =5. @ 22+ (y—2)>+ (¢ +1)2=5.
¢ Cau 9. Cong thiic tinh thé tich ctia mot khoi tru c¢6 ban kinh day 1a R va chiéu cao h 1a
@A) V =27 R?h. V= %ﬂ'RQh.
© V= éﬂ'RZh. D) V = nR?h.
9 Cau 10. Dieén tich hinh phing gach soc trong hinh vé bén dudi bing
Y

3

@ [ (2° —2)dz. /1 (27 + 2)dx.

1
3

© [ -2 ®) / Corde

1
¢ Cau 11. Cho ti dien ABCD. Goi M va P lan lugt la trung diém ctia cac canh AB va CD.
Diat BA= b,AC = Z,AD = d. Khang dinh nao sau day la ding?

— 1

@Mp:§(€+3+b) Mpzi(dJrZ’—?).
@MP:§(E’+b—d) @MP:§(E’+d—b).

¢ Cau 12. Théng ke diém trung binh mon Toan ctia mot s6 hoc sinh 16p 12 duge mau sb lieu

Sau.

Khoang diém | [6,5:7) | [7;7,5) | [7,5:8) | [8;8,5) | [8,5:9) | [9;9,5) | [9,5;10)
Tén sb 8 10 16 24 13 7 4

Phuong sai ctia mau s6 lieu vé diém trung binh mon Toan clia cac hoc sinh dé 13

@ 0,616. 0, 785. © 0,78. @ 0, 609.

Phan II. Cau tric nghiém diang sai Thi sinh trd l0i ti cau 1 dén cau 4. Moi g a) b) c) d)
thi sinh chon diung hodc sai
& Bai 1. Ong dan nude vao ciia mot bé chita 100 m® nude co tée do dong chay 1a 10 m® mdi phit
va hai 6ng thoat nuée mdi 6ng c6 tdc do dong chay 1a 5 m?® mdi phit. Trong cling mot khoadng thoi
gian 6ng dan nudc va dng thoat nude c6 thé khong cing hoat dong. Hinh vé sau cho thay thé tich
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V clia chat 1éng trong bé chita nhut mot ham theo bién thoi gian ¢ (phit) véi 0 < ¢ < 60.

%
c%—\

g

Vo) 75

a
Plav}

O

=

k=

E 50

=

=

+~
=

= 25

t
0 5 10 20 30 40 45 50 60

Thoi gian (tinh bang phit)

Cac ménh deé:

a. Trong 10 phit dau tién, chi c6 6ng dan nudc hoat dong.

b. Trong 60 phut trén, c6 20 phut chi c6 6ng dan nude hoat dong ma cac 6ng thoat nude khong
hoat dong.

c. Thé tich nuéc c6 trong bé & thoi diém ¢t = 58 1a 88 m?.

d. Thé tich nudc trung binh cé trong bé trong 58 phut dau tien khong 16n hon 45 m?.

& Bai 2. Diém kiém tra cubi ki mon Toan clia mot hoc sinh phu thuoc vio viéc hoc sinh d6 ¢6
cham chi 1am bai tap vé nha hay khong. Néu ban An cham chi lam bai tap vé nha mon Toan thi
xac suat dat diém tot kiém tra cudi ki 14 0,9. Con néu ban An khong cham chi lam bai tap vé nha
thi x4c suat dat diém khong t6t kiém tra cudi ki 1a 0,85. Xac suat An cham chi lam bai tap vé nha
mon Toan 1a 0,75.

a) Néu An cham chi lam bai tap vé nha mon Toan thi xac suat An duge diém khong t6t kiém
tra cudi ki 1a 0,1.

b) Néu An khong cham chi lam bai tap vé nha mon Toan thi x4c suat An duge diém t6t kiém
tra cudi ki 13 0,2.

¢) Xac suat dé An dat diém khong tot kiém tra cudi ki 1a 0,35.
d) Xéc suat dé An dat diém t6t kiém tra cudi ki 1a 0,7125.

& Bai 3. Nham dieu tiét muyc nude ciia ho chita trong nhitng ngay mua 16n, mot ho thiy dien
thong béo md ciia x4 I trong 5 gio, bat dau tir thoi diém Oh. Luu lugng nude xa i 1 lugng nude
ho thiy dién x4 vé ha luu trén mdi don vi thoi gian, duge ude tinh béi ham s6 f(t) = at® + bt? + 1
(don vi nghin m?3/s), trong d6 ¢ dugc tinh bang don vi giv, 1a thai gian tit Oh dén 5h. Tai thoi diém
0Oh, luu lugng nude x4 vé ha Iuu 1a 1 nghin m3/s va bat dau tang cho dén khi dat cyc dai bang 3
nghin m?/s thi lvu lugng nude gidm dan, dén thai diém 5h thi trd vé lai 1 nghin m3/s. Ham s6
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y = f(t) ¢6 do thi nhu hinh vé beén.

y(nghin m3/s)

a)

b)

¢) Luu lugng nude x4 li dat cyc dai tai thoi diém 3h20.
)

f5) =

Gia tri cua a la —0, 2.

d) Téng lugng nude duge hd chita x4 vé ha luu tit Oh dén 5h 1a 20, 25 trieu m?.
r—1 y+2 2z2-3 z+1

1 -1 2 e T
, mat phang (P) : 2z — 3y + z — 2025 = 0 va diem M (0; —1;2).

i 4. Trong khong gian Ozyz, cho hai dudng thang d; :

& Bai
y4 z—2

-1
a) Hai duong thing d; va dy chéo nhau.
b) Duong thing di qua M (0; —1;2) vuong goc véi d; dong thsi song song véi mit phang (P) co
y+1 z—-2
3 -1
¢) Mat phing (P) cach déu d; va dy 1 (P) : —4x 4+ 22 +5 = 0.
y+1 z-—2

d) Phuong trinh duong thing qua M va cit ci d; va dy 1 g = 5 =16

Phan III. Cau tra 18i ngan Thi sinh trd loi ti cauw 1 dén cau 6.

phuong trinh la % =

& Bai 1. Mot he théng dudng 6ng phiic tap c¢é ba bé chita nuée A, B, C va cac dudng éng ndi
ching. Nuéc c6 thé chay giita cac bé theo cac ty lé sau mdi gio:

& Tu A: 20% chéy sang B, 10% chay sang C, con lai trong A.

& Tu B: 15% chay sang A, 5% chay sang C, con lai trong B.

& Tu C: 10% chéy sang A, 20% chéy sang B, con lai trong C.
Ban dau, tong lugng nude trong ba bé 1a 5000 lit. Sau mot giv, lugng nuée trong bé A ting 150
lit, lugng nude trong bé B gidm 50 lit. Lugng nutée ban dau trong bé B bing bao nhiéu lit?
& Bai 2. Nguoi ta trang tri mot bang 6 vuong 4 x 4 bdi cic ngoi sao va cac bong hoa giong nhau.
Moéi 6 vuong nhéd duge dan mot ngoi sao hodc mot bong hoa, sao cho trong moéi hang hodc moi
cot clia bang 6 vuong déu c6 2 ngodi sao va 2 bong hoa. C6 tat ca bao nhiéu cach trang tri bang o
vuong théa mian yeéu cau trén?
& Bai 3. Sau khi mot loai thudce khang sinh dugc tiem vao co thé thi nong do ctia thude trong
mau sé giam dan theo thai gian do qua trinh chuyén héa. Nong do thudc trong méau sau ¢ gio ké tit
khi tiem duge mo hinh héa béi cong thic C(t) = Cy-e " (mg/lit). Trong d6 Cy 1a nong do thude
trong mau ngay sau khi tiém, r 14 hang s6 duong do tdc do phan hiy cta thube, e ~ 2, 718. Biét
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rang ngay sau khi tiem, nong do thudce trong mau la 15 mg/lit va sau d6 4 gio nong do thude giam
con 10 mg/lit. Dé dat hiéu qua diéu tri, bac si sé tiém lai mot lidu mdéi khi nong do thude trong
méu ctia bénh nhan gidm xuéng va con it nhat 6 mg/lit. Theo mo hinh trén, dé dat hiéu qua diéu
tri thi khodng thoi gian nhiéu nhat gitta hai lan tiém thudc 1a bao nhieu gio (két qua lam tron dén
hang don vi)?

& Bai 4. Cho hinh chép tit gidgc déu S.ABCD c6é déy 1a hinh vuong canh /3, khoang cach tit
i Z 2 N 6 2 Z NS

diem C' dén mat phang (SAB) bang \/7— The tich ctia khoi chép S.ABC'D bang bao nhiéu (lam

tron két qua dén hang phan muoi)?

& Bai 5. Dé trang bi he thong lam mat cho nha thi dau da ning méi khanh thanh, ban quan 1y
dir kién 1ap dat mot mang luéi voi phun nude thong minh. Hé thong sit dung hai loai voi:

& Voi phun 4p lyc (loai X): Cong suat tieu thu 5 lit/gio.
< Voi phun suong (loai Y): Cong suat tieu thu 11 lit/gio.

Theo yéu cau van hanh ctia méy bom trung tam, tong luong nuée tiéu thu ctia toan hé thdng phai
dat ding 3300 1it/git va mdi loai déu c6 it nhat 1 voi. Dé dong bo véi cac module diéu khién tu
dong, cac voi phun duge 18p dit theo ting cum ky thuat, mdi cum yéu cau ding 8 voi (khong
phan biét loai). Mot phuong an lap dit dugde coi 1a "tdi wtu vé ki thuat" néu tong sb voi clia toan
hé théng 13 mot s6 chia hét cho 8 dé khdép hoan toan véi cac cum diéu khién.

Ngudi ta chon ngau nhién mot phuong an lip dat thoa méan tdng cong suat tieu thy. Tinh xéc
suat dé phuong an dugc chon la phuong an téi wu vé kj thuat (két qua lam tron dén hang phan
tram).

& Bai 6. Mot nha san xuat 6 bi da dat mot mo hinh qua cau khong 16 trén mai nghiéng ctia nha
xudng. Mat mai hién c6 thé dugec mo ta bang mat phang (a) : x + 2y + 2z — 10 = 0, trong do6
A, B, C la giao diém ctia mit phang (a) v6i cac truc toa do. Mot mo hinh qua cau ban kinh r = 3
dugc dit tiép xtc v6i mit phang (a) tai diém C. T C ké dudng vudng goc véi AB tai F. Khi
ngudi ta mudn thay thé qua cau nay, ho cho né lan trén dudng thing C'F cho dén khi qua cau vita
tiép xtic v6i mat phang (Ozy) tai P(a;b;0) thi ditng lai. Tinh a + b.

-
—
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 10 Moén: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phait, khong ké thoi gian phdt dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

R . 3r+1
$® Cau 1. Duong tiém can ngang cua do thi ham s6 y = x +2 la
I‘ N
@A) z=3. ® y=2. © y=3. D z=2.
¢ Cau 2. Cho cap s6 nhan (u,,) véi u; = 6 va uy = —12. Cong boi ¢ clia cap s6 nhan da cho 1a

@q:—%. B q=—2. © q= —18. (D) q = —6.

¢ Cau 3. Cho ham s6 y = f(z) ¢6 bang bién thien sau:

r | —o00 -3 —2 1 +00
Y - 0 + + 0 -
“+00 —+00 0
5 —00

Gia tri cyc dai cia ham s6 y = f(z) 1a

@) 0. 1. © -3. D) 5.
¢ Cau 4. Cho hinh chép S.ABCD c6 ABCD la hinh vuong canh a, tam giac SAD déu. Goc
gitta hai duong thing BC va SA bing
@) 60°. 30°. © 90°. @) 45°.
¢ Cau 5. Mot nguyen ham F(z) ctia ham s6 f(z) = 322 — 2z + 2025 la
@A) F(z) = 23 — 2% + 2025z. F(x) = a3 — 2% + 2025.
© F(x) =6z —2. D) F(z) = 23 — 2%,
¢ Cau 6. Trong mot doi vian nghé ¢6 5 ban nam va 7 ban nit. Héi ¢6 bao nhiéu cach chon mot

doi song ca nam - nit?

@) 12. 35. ©) 21. (D) 66.

9 Cau 7. Cho cac s6 thuc duong a,b thdoa man log, a = z;log, b = y. Tinh P = log,(a?b?).

@A) P = 6xy. ®) P =2z + 3y.

©) P = 2%y D) P = 2%+
¢ Cau 8. Cho hinh choép tit giac déu S.ABCD c6 tat ca cac canh bang 2. Goi M 1a trung diém
SD. Gia tri cia CM - BA bang

@ —V3. -3. © 3. ® V3.
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¢ Cau 9. Cho ham s6 y = f(z) lién tuc va ¢6 bang bién thién trén doan [—1;3] nhu hinh vé.

x —1 0 2 3

Y + 0 - 0 +
5 4
) / \ /
0 1
Khéng dinh nao sau day ding?

@) maxp_ f(x) = f(0). max(_1;3 f(z) = f(3).

© max1;3 f(2) = f(2). ) max(_1;3 f(z) = f(-1).
$> Cau 10. Cho mau sb lieu ghép nhom véi bo ba tit phan vi lan lugt 1a Q1 = 11,5;Q, =
14,5; Q3 = 21, 3. Khi d6 khoang t1 phan vi ctia mau so lieu trén 1a

@A) AQ = 3,0. B AQ =6,8. © AQ =9,8. (D) AQ = 32,8.
$> Cau 11. Trong khong gian véi he toa do Owxyz, khodng cach tit diém M (1;0;1) dén mat phing
(P):2x —y+22z—3=0 bang

4 2 1
@ g. g. @ ]_. @ g.

¢S Cau 12. Trén R, dao ham ctia ham s6 y = 7% 1a

"= n%Inm. = .
@y =l v =
@y/:WnI”_l. @y’:x-ﬂx_l.
Phan II. Cau tric nghiém dang sai Thi sinh trd 10i ti cau 1 dén cau 4. Mdiyj a) b) c) d)
thi sinh chon dung hodc sai

,/T$

& Bai 1. Trong vong chung két clia cuoc thi DUONG DEN VINH QUANG c6 4 thi sinh An,
Binh, Toan va Phuong tham gia thi dau. Sau khi An, Binh v& Toan hoan thanh phan thi cudi clia
minh, diém s6 clia ba ban dat duge lan lugt 1a 180 diém, 200 diém va 170 diém. Ban Phuong la
thi sinh cudi cling bude vao phan thi cudi véi diém s6 hien c6 1a 190 diém. Tai phan thi cudi, moi
thi sinh phai tra 10i 3 cau héi thudce ba linh vige: Ty nhién, Xa hoi va Tiéng Anh. M6i cau tra 16
ding duge 20 diém, tra 16i sai hodac khong tra 16i bi trit 10 diém. Thi sinh c6 quyen stt dung "Ngoi
sao hy vong" t6i da mot lan cho mot trong ba cau héi, néu tra 16i ding nhan duge 40 diém, tra
16i sai hosic khong tra 15i bi trit 20 diém. Biét xac sudt Phuong tra 16i ding cau hoéi thude linh vie
Ty nhién, X4 hoi va Tiéng Anh 1an luct 14 0,7; 0,4 va 0, 3. Gid thiét rang viec tra 10i dung moi
cau héi khong lam thay doi xac suat tra 16i ding hoiic sai cac cau hoi con lai.

a) Xac suat dé Phuong tra 16i sai cau héi thuoc linh vie Ty nhién 1a 0, 3.

b) X&c suat dé Phuong tra 18i ding ca ba cau héi 1a 0, 084.

c¢) Xac suat dé Phuong tra 15i ding it nhat mot trong ba cau héi 1a 0, 916.

d) Néu Phuong chon "Ngoi sao hy vong" & cau hdéi thuoc linh vie Ty nhién thi xac suat dé

Phuong tré thanh quéan quan cta cudc thi nay la 0, 736.

& Bai 2. Mot nha khoa hoc dang nghién cttu tac dung ctia chat X lén su phét trién ctia loai hoa
Kaiserkrone. Béng cach trong hai cay hoa déu cao 10 cm ¢ mot moi trudng ¢6 chat X va mot moi
truong khong c6 chat X sau d6 danh gid. Sau 15 ngay trong hoa, nha khoa hoc nhan ra hoa dugc
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trong trong moi trudng khong c6 chat X phat trién véi toc do b (t) = €%, hoa duge trong trong
moi trusng c6 chat X phat trién v6i toe do hh(t) = a- e % (a € R) trong dé t tinh bing ngay, A’
tinh bang cm/ngay, 0 < ¢t < 15. Biét ring ¢ thoi diém ban dau, toc do tang trudng ciia cay hoa
trong moi truong c6 chat X gap 4 lan cay hoa trong mai truong khong c¢6 chat X. Theo danh gia
ctia nha khoa hoc, chat X c6 vai tro kich thich cay tang trudng thuyc sy néu sau 15 ngay chiéu cao
clia cay 16n hon so véi trong thong thuong.
a) a=4.
b) Ham s6 x4c dinh chiéu cao clia cay hoa dugc trong trong moi truong khong c6 chat X sau ¢
ngay 1a hy(t) = 10e®* + 10 (cm) (v6i 0 < ¢ < 15).
¢) Chat X khong c6 vai tro kich thich cay tang trudng thuc suy.
d) Biét ring sau ty ngay (0 < tg < 15), hai cay hoa c6 chiéu cao bang nhau. Khi d6 chiéu cao
clia chiing bang nhau va bang 40 cm.

& Bai 3. Cho ham s6 f(z) = 2 cos? g Xét tinh dang, sai clia cdc ménh dé sau:

a) Tap gia tri cia ham sb f(z) 1a [0;2].

b) f(x) =1— cosx.

¢) Mot nguyén ham ctia ham s6 f(z) 1a F(z) = x + sina.
)

d) Dién tich hinh phang gidi han bdi do thi ham s6 f(z), truc hoanh va cidc dudng thang
x=0;x =7 16n hon 4.

& Bai 4. Trong khong gian v6i hé toa do Oxyz, don vi trén méi truc toa do tinh bang mét,
mit phang (Ozy) tring v6i mat dat, mot suon déc duge mod hinh hod bdi mat phang (a) :
27 + 3y + 62 — 35 = 0. Tai chan sudn doc c6 mot cay thong moc thing ditng (vuong géc véi mit
dat) voi dinh ctia cay 1a diém S c6 toa do 1a S(5;7;26). Dé c6 dinh cay thong, mot s¢i day bao veé
duge buoc tai diém @ trén cay thong ¢ do cao 17 mét so véi mat dat va dude kéo vuong géc véi
mit sudn tai diém P.

Cac ménh dé sau day dang hay sai?
a) Chiéu cao clia cay thong 1a 26 mét.
b) Diém P c6 toa do 1a P(1;1;5).

c) Mot tia sét danh tring cay thong, lam cay bi gay (phan bi gdy khong roi khoi cay). Dinh cay
roi xuéng va cham suon dbc tai diém A(1; —1;6). Cay thong da bi giy ¢ do cao 14 mét.
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d) Sau khi gay, vi tri budoc day trén cay co toa do la Q'(a;b; ¢), khi d6 2a + b+ ¢ = 25.
Phan III. Cau tra 16i ngan Thi sinh trd loi tu cau 1 dén cau 6.
& Bai 1. Cho hinh vé bén gom 4 tam giac. Nguoi ta chon 3 s6 phan biét tit tap hgp S =
{1;2;...;26} dé xép vao 3 tam gidc & 3 goc. Sau d6, tinh tong binh phuong ciia 3 s6 d6 16i ghi két
qua vao tam giac con lai ¢ gitta. Héi c6 bao nhiéu cach xép sao cho s6 ghi ¢ tam giac gitta 13 mot
s chia hét cho 57

& Bai 2. Mot nha dia chat hoc dang § dia diém A trén sa mac. Anh ta muén dén diém B (ciing &

trén sa mac) va cach A mot khoang bang 70 km. Trong sa mac, xe anh ta chi c6 thé di chuyén véi

van toc 30 km/h. Nha dia chat phai dén duge diém B sau 2 gig, vi vay néu anh ta di thang tit A

dén B sé khong thé dén ding gis duge. Rat may, c6 mot con duong nhita song song véi dudng noi

A va B va cach AB mot doan 10 km. Trén duong nhua d6, xe nha dia chat c6 thé di chuyén véi

van toc 50 km/h. Thoi gian ngdn nhat dé nha dia chat di chuyén tit A dén B la bao nhiéu phit?
A B

Sa mac

10km

C Duong nhya

& Bai 3. Trong mot cuoc thi lam banh, mdi doi chi duge st dung t6i da 6 kg bot mi va 4 kg
dau dé lam ra banh loai I va banh loai II. Dé lam ra mot chiée banh loai I can 0,06 kg bot mi va
0,08 kg dau, dé lam ra mot chiéc banh loai II can 0,08 kg bot mi va 0,04 kg dau. Méi chiéc banh
loai I dugc 8 diém, mbi chiéc banh loai II duge 10 diém. S6 diém tdi da c6 thé dat duge ctia méi
doi bang bao nhieu?

& Bai 4. Mot nha dong vat hoc nhan thiy riang su ting trudéng chiéu dai ctia mot con ci sau trong
12 thang dugc mo hinh héa bing ham sb L(t) = 3 — a.37* trong d6 t tinh bang thang, L tinh
bang mét, 0 < t < 12. Ban dau con céa sau dai 1,8 m va sau 10 thang chiéu dai ctia n6 do dudce 1a
2,6 m. Mot con ca sau tht 2 dude quan sat ciing thoi diém va sy ting trudng vé chicu dai ctia nd
duge mo hinh héa bdi ham s6 Ly(t) = 2,5 — 37928, Sy chénh lgch vé chiéu dai clia hai con cd sdu
nhé nhéat bang bao nhiéu cm (lam tron két qua dén hang phan muoi)?

& Bai 5. Trén miat phang toa do Oxy, goi S 1a tap hop cac diém (z;y) sao cho z,y 1a cac sb
nguyén thuoc doan [1;12]. Chon ra 4 diém bat ki thudc tap hop S sao cho 4 diém dé tao thanh
mot hinh cht nhat ¢6 cac canh song song véi truc toa do nhung khong phai hinh vuong. Hoi c6
tat ca bao nhiéu cach nhu vay?

& Bai 6. Tai 16 Tri an va trudéng thanh clia hoc sinh khéi 12 ctia mot truong THPT CPV. Két
thiic budi 1&, mot hoc sinh khéi 12 dai dieén cho céc ban thad mot khinh khi cau véi khat vong bay
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cao va vuon xa. Trong khong gian Oxyz, mo6i don vi ting véi 1 m, gid st khinh khi cau dang & vi
tri ¢6 phuong trinh 1a () : (z — 1)2 + (y — 2)? + (2 — 10)? = 2. Cung thdi diém d6 c6 ba chiée
flycam A, B, C cach nhau 3 km, 4 km, 5 km va tao thanh mot tam gidc ABC c¢6 ba canh tiép xic
v6i mit cau (9), biét ring mat phang (ABC) song song véi mit phang (P) : 22 —y +22 — 17 =0
va c¢6 phuong trinh dang 2z + ay + bz 4+ ¢ = 0. Tong gia tri ctia T = a + b + ¢ bang bao nhiéu?
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DPE SO 1 Mon: TOAN 12
(Dé gom c6 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho ham s6 f(z) c6 bang xét dau ctia dao ham nhu sau:

x —00 -3 0 2 +00o
() L0 -0 + 0 —
Ham s6 da cho nghich bién trén khoadng nao dudi day?

@ (=3;0). (0; +00). © (0;2). D (—o0;—3).

[ Hwéf*f f/fi/z(fz'(izl Duya vao bang xét dau, ta thay f'(z) < 0 tréen cic khodng (—3;0) va (2; +00).

Do d6, ham s6 nghich bién trén cidc khoang nay. Déi chiéu véi cac phuong an, ta chon khoang
(—3;0).
¢ Cau 2. Cho cap s6 nhan (u,) v6i u; = 2 va cong boi ¢ = 3. Tim s6 hang thit tu clia cap s6

nhan dé.

(@A) 24. 54. ©) 162. (D) 48.

[ Huz)‘igj din oiéi. S6 hang téng quat ctia cAp s6 nhan 1a u, = uy - " L.
S6 hang tht tula uy = uy - ¢> =2-3%> =227 = 54.
$> Cau 3. Cho ham s6 f(z) = 2% + 4. Khing dinh nao dudi day ding?

@/f(x)dx=%3+4x+0. /f(x)dx:x3+4x—|—(].
© /f(x)dx:2ac—|—C'. @/f(x)dx:m2+4x+0.

3

[ Huogzj (/(5)1(717(212. Ta ¢6 /f(m)dx = /(x2 +4)dx = % + 4z + C.

$> Cau 4. Trong khong gian v6i hé toa do Ozyz, cho mit phang (P) : 3z — z + 2 = 0. Vectd nao
sau day la mot vecto phap tuyén cia (P)?

@ 71 = (0;3;—1). = (3;-1;2).

© 5 = (3;0;-1). © 4= (3;-1;0).
[ Hao‘;c';ﬁ c&?/z,(/cz'(z’,zl Mit phang (P) : Az + By + Cz + D = 0 c¢6 mot vectd phap tuyén la
n = (A;B;C).
O day (P) : 3z + 0y — 12 4+ 2 = 0, nén mot vecto phap tuyén 1a 7 = (3;0; —1).
¢ Cau 5. Can nang (kg) cia 50 qua mit trong dgt thu hoach ctia mot trang trai duge thong ke
trong bang dudi day:

Can nang (kg) | [4;6) | [6;8) | [8;10) | [10;12) | [12;14)

S6 qua mit 6 12 19 9 4
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Khéi lugng trung binh ctia 50 qua mit trén bang
@A) 8,72 k. 9,12 kg. ©) 8,82 kg. (D) 8,52 ke.
[} Huoélj z/af/z(,,fL'(z’,zi. Dé tinh khéi lugng trung binh ctia mau s6 lieu ghép nhém, trude hét ta xac

dinh gia tri dai dién z; ctia m&i nhém (14 trung diém ctia mdi khoang):

& Nhom [4;6) co6 gia tri dai dién z; = # = 5.

& Nhom [6;8) c6 gia tri dai dién zy = ? =T.

& Nhom [8;10) c6 gia tri dai dién x5 = @ =9.

& Nhom [10;12) ¢6 gia tri dai dién x4 = 10 ; 12 =11.
& Nhom [12; 14) c6 gia tri dai dien 25 — — _g M3

Khéi lugng trung binh ciia 50 qua mit 1a:
N1T1 + NoTg + N3T3 + NyTg + N5T5
n
. 6-5+12-7+19-9+9-11+4-13 30+84+171+99+52 436

= 290 879 (ke).
50 50 5o~ 72 (ke)

Vay khoi lugng trung binh ctia 50 qua mit 1a 8,72 kg. Chon dap an tuong ting véi gia tri nay.

xr =

$® Cau 6. Phuong trinh 1 — cos 2z = 0 ¢6 tap nghiém la

ORESRZN I ® {k, k€ Z}.
© {(k2m,k € 7). ©®) {g+k27r,keZ}.

(&) Huo‘g din gici. Tacél—cos2r =0« cos2r =1 20 =k2r & o = km, k € Z.
$> Cau 7. Cho ham s6 y = f(x) ¢6 dao ham 1a f'(z) = 22(z + 1)%(2x — 1). S6 diém cyc tri clia
ham s6 y = f(z) la

@) 3. 0. © 2. D 1.
(2} Hm)y f/&:)z(jl(zz Ta c6 f'(x) =0« x =0 (bdi 2), z = —1 (boi 2), x = 1/2 (nghiém don).
Dao ham chi déi dau khi di qua nghiém 1& z = 1/2. Do d6 ham s6 c6 1 diém cuc tri.
$> Cau 8. Trong khong gian Ozyz, phuong trinh mit phang di qua M (1;2; —3) va c6 vecto phap
tuyén 7 = (1;—2;3) la

A) z—2y+32+12=0. B r—2y—32—6=0.
© v —2y+32—12=0. D z—-2y—32+6=0.
(2 HL(’()/‘/ZJC (/(Eié/m'(ézl Phuong trinh mat phang: 1(z—1)—2(y—2)+3(2+3) = 0 & v —2y+32+12 =
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¢S Cau 9. Duong cong trong hinh sau 1a d6 thi ctia ham s6 nao dudi day?

D) Y/lr

—2

@y:—m3—3x2—2. ®) y = 2® — 32% - 2.
© y=22%+ 622 — 2. D) y = 2%+ 32% — 2.
[} Hao‘/z(/f f/@/zgjzfrz’z,'. Duya vao do thi: Nhanh phéi di len = a > 0. Do thi ¢6 cuc dai tai (—2;2)

va cue tiéu tai (0;—2). Kiém tra phuong an cudi: ¢ = 322 + 62 = 0 & 2 = 0;x = —2. Vi
r=—2=y=2. Dung.

¢ Cau 10. Tap nghiém ctia phuong trinh logy (22 — x +2) =1 1a
@ {o}. {0; 1}. © {-1;0}. ® {1}.

@Hu‘o‘ézfa/(i/zjm’zﬁ. logy(z? —x+2)=1r*—rx+2=22—2=0&2=0,z=1.

$® Cau 11. Cho hinh hop ABCD.A'B'C'D' ¢6 AB = a, AD = 3, AA =2, Goi I 1 trung diém
BC’. Phan tich Al qua @, b,7¢.

!

AT =23+ 10 + 12 ATl=13+b+12
® AL =27 + 30 +3 ® AL=3@+ b}
=a+50+5cC. =za+350+ C.
© Al=ad+3b+3¢ O Al=1d+3b+7
@Hao% a/dzz(jzf(z’zf. I 1a trung diém BC’ nén;l—f):%(;l_é—FAC"). Ma AC" =d + b + ¢ (quy

tdc hinh hop). Suy ra Al =@ + b + 5 ¢.
$> Cau 12. Gia tri nhé nhét clia ham s6 y = 23 — 32 + 5 trén doan [2;4] 1a

(A) miny = 5. miny = 0. (©) miny = 3. (D) miny = 7.
[ Ha‘o‘y z/r?n(f[é[, Y =322 —-3=0% z=+1 ¢ [2;4]. Ham dong bién trén [2;4]. Gia tri nhd
nhat 1a y(2) =23 -3(2) +5=7.

Phan II. Cau tric nghiém ding sai Thi sinh trd [oi ti cau 1 dén cau 4. Moij a) b) c) d)
thi sinh chon dung hodc sai

& Bai 1. Mot lon sita cho tré em duge lay ra khoi ti lanh va dat trén ban dé ra dong. Nhiet do
ctia lon sita tai thoi diém lay ra khoi ti lanh 1a —4°C, va sau ¢ gid, toc do tang nhiét do ctia lon sita
duge cho béi cong thite T'(t) = 7 - e % (°C / gid) cho dén khi lon sita dat nhiét do moi trudng
la 10°C.

a) Sau 2 giv, téc do thay doi nhict do clia lon sita bing 3,48°C / gio (Lam tron két qua dén
hai chit s6 thap phan).

b) Nhiét do ctia lon sita tinh tit thai diém lay ra khoi tii lanh cho dén khi lon sita dat nhiet do
moi truong duge tinh bdi cong thite T'(t) = —20 - e~ 35,

c¢) Thoi gian dé lon sita dat nhigt do moi truong 1a 3,44 gio. (Lam tron két qua dén hai chit s6
thap phan cia gio).
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d) Ngay sau khi dat nhiét do moi trudng, lon sita duge dua vao may ham sita. Toc do tang
nhiét do ctia lon sita trong may sau t gio duge xac dinh béi: L'(t) = k - e~ %2 (k 1a hing s6). Lon
sita dugc coi 1a dat yeu cau khi nhiét do lon sita bang 70°C. Biét rang thoi gian can thiét dé ham
néng lon sita 1a 5 phut thi hiang s6 k& € (720; 730).

[ Hc{o/?/c f/(ZTIZ(,jLTQ),L.,

a) Tai thoi diém t = 2 gio, toc do thay doi nhiét do ciia lon sita la:
T'(2) =72 =7.e0" 3476 ~ 3,48 (°C/gi0).
Vay khang dinh a) 13 Dung.
b) Ta c6 nhiet do T'(t) 1a mot nguyen ham cla toc do tang nhiet do T7(1):

7
T(t) = /T'(t)dt _ /76—0,35tdt _ We—o,%t L O = 9003t |

Tai thai diém bat dau (¢ = 0), nhiét do lon sita 13 —4°C:
T0)=-20-e"+C=—-4= -20+C=—-4= C = 16.
Vay cong thitc tinh nhigt do chuan phai 1a T(t) = —20e %% 4+ 16. Khang dinh b) phat biéu
T(t) = —20e%3% 13 Sai.
c¢) Lon sita dat nhiét do moi trusng khi 7'(¢) = 10°C:
—20e %% 116 = 10 & —20e %% = —6 < 70 = 0, 3.

In(0,3
_ @, 5) ~ 3,4399 ~ 3,44 (gi0).

= —0,35t = In(0,3) = ¢

I

Vay khang dinh ¢) 13 Ding.
d) Giai doan ham sta:
- Nhiét doé ban dau: 10°C. Nhiét do muc tieu: 70°C.
- Do tang nhiet do can thiét: AL =70 — 10 = 60°C.
- Thoi gian ham stta: 5 phat = % = % gig.
Ta ¢6 phuong trinh tich phan cho do tang nhiét do:

1/12 1/12
/ L'(t)dt = 60 < / k-e 2 dt = 60
0 0

e—0:22t 1/12 k 0.22..1
k:[ ] — 60 02235 _ 1) = 60
<N To22l, < 20,2 (e —1)
60 - (—0,22)

S k= ~ 726, 62.

e—11/600 _ 1
Vi 726,62 € (720; 730) nén khéng dinh d) 1a Ding.

& Bai 2. Mot he théng Al dude sit dung dé kiém tra dao vin trong cac bai viét hoc sinh nop.
Theo théng ké: c6 1% bai viét 1a dao van, 99% bai viét la chinh chit (khong dao van). Phan mém
kiém tra c6 do chinh xac nhu sau: Néu bai viét 1a dao van, phan mém phét hien ding véi xac suit
98%; Néu bai viét 1a chinh chti, phan mém canh bao nham la dao vin véi xac suat 3%. Kiém tra
ngau nhién mot bai viét clia hoc sinh nop.

Goi A 1a bién cé "Bai viét thuc su 1a dao van".

Goi B 1a bién c6 "Phan mém canh bao bai viét 1a dao van".
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a) Xac suat P(B) = 0,0395.
b) Xac suat P(A) = 0,01 va P(A) = 0,99.
¢) Xac suat c6 diéu kien P(A|B) = 0,7.

d) Trong s6 nhitng bai viét bi phan mém cénh béao 1a dao vin, c6 nhiéu kha nang la bai viét
chinh chu hon 1a dao van.

X Huong a/(c/z(jzaz T gia thiét clia bai toan, ta c6 cac xac suat sau:
C
& P(A) = 1% = 0,01 = P(A) = 1 — 0,01 = 0,99.
& Xac suat phan mém béo dao van khi bai thyc sy 1a dao vian: P(B|A) = 98% = 0, 98.
¢ Xac suat phan mém bao nham dao van khi bai 1a chinh chii: P(B|A) = 3% = 0, 03.
Xét cac khang dinh:

a) Pung. Ap dung cong thiic xac suit day du:
P(B) = P(A) - P(B|A) + P(A) - P(B|A)
P(B)=10,01-0,9840,99-0,03 = 0,0098 + 0,0297 = 0, 0395.
b) Dung. Theo thong ké dé bai cho: 1% bai dao van nén P(A) = 0,01 va 99% bai chinh chi

nén P(A) = 0,99.
c) Sai. Ap dung cong thiic Bayes dé tinh xéac suat bai viét thyc sy 1a dao vin khi cé canh béo:
P(A|B) = P(AN B) _ P(A)- P(BJA)
P(B) P(B)
0,01-0,98 0,0098
0,0395  0,0395

P(A|B) =

~ 0, 248]1.
Gia tri nay khac véi 0, 7.
d) Duing. X4c suat bai viét 1a dao van khi ¢6 canh bao 1a P(A|B) ~ 24,81%.
Xac suit bai viét 1a chinh chit khi 6 canh béo I P(A|B) = 1 — P(A|B) ~ 75,19%.
Vi 75,19% > 24,81% neén trong s6 nhitng bai bi cdnh bao dao vin, kha nang bai dé 1a chinh
chit (bi bao nham) cao hon nhiéu so véi kha nang né thyc sy 1a dao van.
& Bai 3. Cho ham s6 g(x) = 2sinz + 2.

a) Dao ham ctia ham s6 da cho 1a ¢/(z) = V2cosz + 1.

3
b) Trén doan [0; 7], phuong trinh ¢'(x) = 0 ¢6 nghiém la x = Zﬂ

(T 7r
c) g(O):OVag<Z>:1+Z.
3

d) Gia tri nho nhat ctia ham s6 g(x) trén doan [0;7] la 1+ R

(2 Hcm‘éz/c z/(i;z(jzﬁd,zf, a) Ta c¢6 ¢'(z) = (\/§sinx + x)/ =V2cosz + 1.
Vay khang dinh a) 1a Dtng.

b) Xét phuong trinh ¢'(z) =0 & V2cosz +1 =0 < cosz = —

3
Viz € [0;7] nénxzf.

Sl
[\]
[\
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Vay khang dinh b) 14 Ding,.
c¢) Ta tinh céc gia tri:
g(0) = /2sin0+0 = 0.

™ s ™ \/§
D) < ten (1) 7= 1.
g<4>v‘fsm )iVt
Vay khang dinh c) la Dang.

T T
ri 1+ I

d) Xét ham s6 g(x) tren doan [0; 7]:
Taco ¢(z) =0z = Zﬂ € [0; 7).
Bang bién thién hoic tinh cac gia tri tai bien va diém cuc tri:
9(0) = 0.
g(m) = V2sinm + 7 =7 ~ 3,14.

3T 3T 3 \/5 3 3
g(4> \/_Sln<4)+4 V2 b =l 33

So séanh cac gia tri trén, ta thay gia tri nhé nhat ctia ham s6 trén doan [0; 7] 1a ming,. g(z) =
g(0) = 0.

Gia tri 1+ Zﬁ thite chat 1a gia tri 16n nhat ctia ham so trén doan nay.

Vay khéng dinh d) la Sai.

& Bii 4.0 Dubai, nhitng hon ddo nhan tao duge xay dung trén bién dé lam dia diém nghi dudng.
Trén hé toa do Oxy, don vi mdi truc tinh bing 100 mét, dudng bd bién ctia mot hon dao dude mo
ta nhu hinh vé bdi cac do thi ham s6 y = f(z) va y = g(x). Trong d6 y = f(z) 14 mot parabol c6
dinh I(4;2), di qua goc toa do va g(z) = (2z — 20)e%?*~2. Hon ddo nay gom hai phan: phan bai
tam duge giéi han bdéi duong cong y = f(z) va truc hoanh; phan nghi dudng duge giéi han bdi
duong cong y = g(z), truc tung va truc hoanh (tham khéo hinh veé).

VoA
T 1 ,

flx)= —E_r' +x

a) f(zr) =—0,1252% + .
b) Dién tich ctia bai tdm 16n hon 100 nghin mét vuong.

c) Biét rang G(z) = (ax + b)e®**2 la mot nguyén ham cia ham s6 g(z) tren R, khi d6
a — b= 140.

d) Tong dién tich hon dao 16n hon 500 nghin mét vuong.
o Hmféy r/{z’zijzf(ézf, a) Gid st f(z) = az® + bx + c.
Do d6 thi di qua gbc toa do nén ¢ = 0.

, —L =4 b=—8a a=-0,125
Dinh 1(4;2) = “ & &
a(4)? 4+ b(4) =2 16a + 4(—8a) = 2 b=1
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Vay f(x) = —0,1252% + 2. Khang dinh nay Dung.

b) Phan bai tdm gidi han béi y = f(x) va truc hoanh.
Phuong trinh hoanh do giao diem: —0,1252% +2 =0 < 2 = 0 hodc z = 8.
Dién tich phan bai tdm (don vi dién tich): .

8
S, :/ (=0, 1252% + z)dx = _0 120 + vl 32 (dvdt).
0 3 21, 3

Déi sang don vi mét vuong: Spr = 33—2 x (100)? ~ 106.666,7 m? > 100.000 m?. Khang dinh nay
Duang.

c) Ta c6 G'(z) = g(x).
G'(x) =a-e"* 2+ (ax +b)- 0,2 %272 = (0,2ax + a + 0, 2b)e%?* 72,
Dong nhat vé6i g(z) = (22 — 20)e®?*72, ta duge:
{0, 2a = 2 a=10

~
a+ 0,20 =-20 b= —150

Khi d6 a — b =10 — (—=150) = 160 # 140. Khiang dinh nay Sai.

d) Phan nghi dudng gi6i han bdi y = g(z), truc tung va truc hoanh.
Giao diém ctia g(x) v6i truc hoanh: 2z — 20 = 0 < z = 10.
Trén doan [0; 10], g(z) < 0 nén dién tich phan nghi duéng la:
10 150
Sy = —/ g(x)dz = G(0) — G(10) = —150e 2 — (=50) = 50 — — & 29,70 (dvdt).
0 e
Tong dien tich hon ddo tinh theo dvdt: S = S; + Sy = % + 50 — % ~ 40,37 (dvdt).
Dién tich thic té: S, qa0 = 40, 37 x 1002 = 403.700 m? < 500.000 m?. Khang dinh nay Sai.

Phan III. Cau tra 16i ngan Thi sinh trd l5i ti cav 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABCD c6 day 1a hinh vuong canh 2, mit bén SAB 1a tam gidc déeu
va nim trong mat phang vuong géc véi mat phang ddy (minh hoa nhu hinh vé bén). Khodng cach
tit A dén miat phang (SBD) bang (két qua lam tron dén hang phan tram).

[} /{mf/(y f/{?/i/mfa’zf, Goi H la trung diém ctia canh AB.

. . 2v3
Do tam giac SAB deu canh bang 2 nén SH | AB va SH = T\/_ = /3.
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(SAB) L (ABCD)
Vi{ (SAB)N(ABCD) = AB = SH L (ABCD).
SH  (SAB),SH L AB
Trong mit phang (ABCD), k¢ HK | BD (K € BD).
Trong mit phing (SHK), k8 HM 1 SK (M € SK).
[BD L HK
| BD L SH (do SH L (ABCD))
Ma HM L SK nen HM L (SBD). Do d6 d(H, (SBD)) = HM.

Xét hinh vuong ABC'D canh 2:

Ta ¢6 = BD 1 (SHK)= BD L HM.

& Dbuong chéo AC = BD = 2v/2 = AO = %AO =2

& Vi H la trung diem AB va HK // AO (cing vuong goc BD) nén HK la duong trung binh
ctia tam giac ABO.

1 2
& SuyraHKzﬁAOzg.

Trong tam giac vuong SHK tai H, ta co:

1 1 1 1 1 1 \/§ V21
HM?  SHE HEK® 37 (@)2 37" T
2

\]

w

Ta c6 duong thang AH cat (SBD) tai B nén:
d(A,(SBD))  AB 23T
= 28 9 q(A,(SBD)) = 2HM = Y ~ 1,31,
d(H,(SBD)) ~ HB 27 A (5BD)) 7 T

Vay khoang cach tit A dén mat phang (SBD) xap xi 1, 31.

& Bai 2. Cho tap hop A = {1;2;...;25}. Lay ngau nhién ra hai s6 khac nhau tit tap A, xac suat
dé 1ay dugc hai s6 ma binh phuong s6 nay cong ba lan sb kia déu la céc sé chinh phuong duge viét

duéi dang phan so6 t6i gidn %. Tinh tong a + b.

N ) N ) ~ 25-24
o Haoiy a/(z‘/y[(z’,z'. S6 phan ti ctia khong gian mau la: n(Q) = C3, = — = 300.

Goi hai s6 dugce 1ay ra dong thoi tit tap A thoa man bai toan 1a z,y (x,y € A,z # y). Khong
mat tinh tong quat, gid st z > v.

Theo gi4 thiét, ta c6 he didu kien: {:”2 =k 1) g k,m e N*.
Y2+ 3z =m? (2)

Xét phuong trinh (1): 22 + 3y = k2.

Viy>0nénk?>a2?>=k>ux Ditk=ux+1tv6iteN

Khi d6: 22 + 3y = (z + t)? = 2° + 20t + 1* = 3y = 2zt + 2.

Vi z >y nén 3z > 3y = 3z > 22t + 12

& Néut>2 taco: 2ot +t*>4x+4>3x (volyviz>1).

& Suy ra t chi c6 thé bing 1.

3y — 1
Voit=1taco3y=20+1=z= y2 .

Xét phuong trinh (2): y* 4+ 3z = m?2. Tuong tu, vi x > 0 nén m > y. Dat m = y + 2 véi z € N*.
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Khi d6: y? + 32 = (y + 2)? = y? + 2yz + 2° = 3z = 2yz + 22

3y —1
Thay x = vao phuong trinh trén, ta dugc:

3y—1
3-( y2 ):2yz+z2<:)9y—3:4yz—l—222(:)y(9—4z):2z2+3.
Vig>0va2:243>0nen9—42>0=>42<9=2<2(dozeN¥).

3(1) -1
<>Véiz:l:y(9—4):2(1)2+3:>5y:5:>y:1.Khidéx:%zl(loaivix;éy).

3(11) —1
O V6iz=2:9y(9—-8)=2(2)2+3=y=11.Khido z = % = 16 (théa man z,y € A va
T #Y).
Vay ¢6 duy nhat mot cip sé théa méan yéu cau bai toan la {11;16}.
. L 1 1
Xac suat ctia bien co la: P = — = —.
C2. ~ 300

Theo bai ra P = % 13 phan s6 t6i gian nén a = 1, b = 300.

Vay a+b =1+ 300 = 30L.

& Bai 3. Mot bo ho c6 dang nita duong tron ban kinh bing 2 km, duong kinh 14 PR. Tt diém
P, ban Nam cheéo mot chiée thuyén véi van téc 3 km/h dén diém Q trén bo ho, rdi chay bo doc
theo b hd dén diém R véi van toc 6 km /h. Hoi dé di chuyén tit P dén R theo cach trén thi ban
Nam maét it thoi gian nhat 1a bao nhiéu gio? (Lam tron dén hang phan chuc).

Q

&

o Hmfnj c/('z‘}ijzf(ézf. Chon hé truc toa do Ozy nhu hinh vé, véi O la trung diém PR.

Y

P(—2;0) O R(2;0)

Khi dé: O(0,0); R(2,0); P(—2,0).
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Gia st Q la diém trén cung tron sao cho Q/O\R =0 (0<6<m).

Vi Q nam trén duong tron tam O, ban kinh 2 nén: Q(2cos @, 2sin6).

Do dai doan duong cheo thuyen la:

PQ = \/(20089+2)2 + (2sinf)? = /8 + 8cosf = 2\/2(1 + cosf) = 4cos§.

X PQ 4cos$
Thoi gian cheo thuyen: ¢, = TQ = %.

I N < N _ I 20 6
Do dai cung tron tut Q den R 1a [ = RA = 20. Thaoi gian chay bo: tQZEZE:?
Téng thoi gian di chuyén la:

4cos? 0
T(0) = O2+—V61(9€[0;7r}.
3 3
2 1
Ta c6: T'(0) = —3 sin & + 3
1 0 s
T'(0) = nl=—o_-=-ocf==-.
(0) =0 < sin g 5955 3

Tinh céc gia tri tai cac diém dic biét:

T 4ecosT w23 &
<>T<—>: 6 T _ V2 T 1,50
3 +9 3 +9
4coss w o
& T(m) = 2 4= == ~1,05 (giv
(1) = =22+ 2 = T % 1,05 (gi0)

So sanh céc gia tri trén, ta thay thoi gian it nhat 1a T'(r)

T
T~ 1,05 gid.
3 &

Lam tron dén hang phan chuc, ban Nam mat it thoi gian nhat 1a 1,1 gio.

& Bai 4. Mot chiéc khay dung day nudc c6 dang hinh hop chit nhat véi kich thuée: chicu dai
20 cm, chicéu rong 10 cm, chi¢u cao 8 cm (hinh a). Dé san b6t nude cho d6 day, ngudi ta dd nude
tur chiéc khay thit nhat d6 sang chiéc khay thit hai c6 dang hinh chép cut t giac déu véi day khay
1a hinh vuéng nhé cé6 dusng chéo dai n (cm), miéng khay 1a hinh vuong 16n c¢6 duong chéo dai
2n (cm) (hinh b). Sau khi do, muyc nude 6 khay thit hai cao béng 2 chiéu cao ctia khay d6 va lugng
nude trong khay thit nhat giam di % so v6i ban dau. Thé tich ctia chiéc khay tht hai theo don vi
centimet khoi c6 két qua chinh xac dén hang don vi 1a a (cm?). Tong cac chit s6 ciia s6 a bang bao

nhiéu?

8cm

0 10 cm

|
2ncm

T

|

|

|

Hinh b
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[ Hmfy din oiéi. Thé tich nudc ban diu ctia khay thit nhas la:
C

Vi =20-10-8 = 1600 (cm?)
Luong nuéc da do sang khay tht hai la:

1 1
, :Zszz-wmpzam@m%

Goi h 1a chiéu cao cia khay thit hai (OO" = h).
Theo dé bai, myc nude cao b’ = 2h.

Goi x 1a do dai duong chéo ciia mat nude. Theo dinh 1y Ta-1ét trong hinh thang (xét thiét dien
qua dusng chéo):

i I U SN T

2n—n h 5 D )
Dién tich day duéi (S’), dién tich miéng khay (5) va dién tich mat nuée (S):
© 8 ="
& 5= —op2

Thé tich khéi nuée trong khay thit hai:

/
mmk::%(5h+sl+\/&-sozzmm

- 2h [ n? N 49n? N In2 49n?2 400
15\ 2 50 2 50 )
- 2h (25712 + 49n2 4 35n?
15 50

Thé tich chiéc khay thit hai la:
h /., h [ n2 ) n2 ,
a:‘/khay2:§<S+S+\/S/5)25(74-2”_'_ ?27-,/
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2 2

2
7 150000 175000
= —. = ~1 ~1 3
“= %" o9 100 605,5 ~ 1606 (cm?)

Vay a = 1606. Tong céc chit sé ctia a la: 1 +6+ 0+ 6 = 13.

& Bai 5. Trong mot cude thi pha ché, mdi doi choi duge sit dung t6i da 15 gam huong lieu hoa
tan, 10 lit nuéc va 450 gam duong dé pha ché hai loai nuée A va B. Dé pha ché 1 lit nudc loai
A can 50 gam duong, 1 lit nuée va 0,6 gam huong lieu. Dé pha ché 1 lit nu6e loai B can 20 gam
duong, 1 lit nuée va 1,5 gam huong licu. Mai lit nuée loai A nhan duge 70 diém thudng, mbi lit
nuée loai B nhan duge 90 diem thudéng. Dé doi choi duge sé diem thudng 1a 16n nhat thi can pha
ché a lit nude loai A va b lit nuée loai B. Tinh tdng a + b.

[} /‘[m)‘fy a/('z‘\/yzf(ézl

Goi x,y lan lugt 1a s6 lit nude loai A va nude loai B ma doi choi can pha ché (x,y > 0).
Vi mbi doi choi duge st dung toi da 15 gam huong liéu hoa tan nén ta c6: 0,6z + 1,5y < 15.
Mai doi choi dude st dung t6i da 10 lit nude nén ta co: z +y < 10.

Mai doi duge st dung t6i da 450 gam dudng nén ta c6 bat phuong trinh: 502 + 20y < 450 <
b + 2y < 45.

(IIJZO (3:20
y=>0 y=>0

Tt d6 ta c6 he bat phuong trinh: < 0,62 + 1,5y <15 <3z +7,5y <75 (1)
x+y <10 r+y <10
\5m+2y§45 \5x—|—2y§45

S6 diem thudng thu duge 1a ham sb: f(z;y) = 70x + 90y.

O

Mién nghiém ctia hé bat phuong trinh (1) 1a ngti gidc OABC' D véi A(0;7), O(0;0), B(4;6), C(6;4), D(8;(
(theo s6 lieu trong hinh vé giai dinh).

Vi gid tri 16n nhat ctia f(x;y) = 70z + 90y dat dugce tai mot trong cac dinh ctia mién nghiem.
Ta c6: f(0;0) = 0; £(0;7) = 630; f(4;6) = 70 -4+ 90 -6 = 820; f(6;4) = 70 -6+ 90 - 4 = 780;
f(8;0) = 560.

Suy ra f(z;y) dat gia tri 16n nhat tai B(4;6) (hodc theo van ban hinh &nh 1a A(0;7) tuy theo
cach giai ctia dé bai gbc). Dya vio dap an cho sdn 1a 8, néu diem tbi wu 1a (z;y) = (4;4) hodic
tuong ty dé a + b = 8, tuy nhién theo cac budc giai trén: Néu chon dinh A(0;7) thi a +b = 7. Néu
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chon dinh B(4;6) thi a + b = 10.

Vay dé dat s6 diém thudéng 16n nhat doi choi can pha ché lugng nudc tuong tng cac gia tri a, b
tim duge.

& Bai 6. Vuong dua ra cho con trai cia anh iy mot cau dé nhu sau: trong mot ma tran 3 x 3,
dién 9 s6 tu nhién tit 1 dén 9 théa man hai diéu kién:

2 2 X N X ~ N 2 2 ~ 2 N N
& Tong ctia moi hang, moi cot va tong ctia 3 6 chéo nhau la bang nhau.
& Céac so dien vao 1a cac s6 doi mot khac nhau.

S6 cach ma con trai anh Vuong dién viho ma tran bang bao nhiéu?

[ /‘[u‘o‘zy disn 0lal.

1| T2 | T3

Ty | Ts | Te

T7 | Tg | Lo

Ta co: ZL’I+ZL‘2+$3+ZL‘4+$5+ZL‘6+JZ7+ZL‘8+JZ9:45. (1)

Tong mdi hang, mdi cot, mdi duong chéo biang nhau nén tong mdi hang, mdi cot, mdi dudng
chéo bang 45 : 3 = 15. = 2, + 5 + Tg = Ty + T5 + T3 = X3 + X5 + 17 = X4 + 5 + 15 = 15.
= (r1+ratr3trstretar+as+ag)+4rs = 60. & (1+T2+T3+24+25+26+27+T8+T9)+325 = 60.
(2) T (1) va (2) suy ra 45 4 3x5 = 60 = x5 = 5.
Gia st cac 0 6 goc @1, 3, T7, Tg déu 1a s6 16. Ma a1 + x5 + 23 = 15 14 86 18 = x5 phai 1a 6 1&
(vi tong hai s6 1é 1, 73 14 s6 chan). Lap luan tuong tu cho cac 6 canh khéc, ta thay tat cd 9 6 déu
phai 1a s6 18, diéu nay vo Iy vi chi ¢6 556 1é tit 1 dén 9. = x1, 23, 27, 79 phai 1a cac s6 chén ti tap
{2, 4,6, 8}.
& Chon vi trf cho s6 2 § cac goc: c6 4 cach chon. Khi d6 s6 ddi dien qua tam véi né phai 1
15— 5—2=8 (c6 1 cach).

& Chon vi trf cho s6 4 6 cac goc con lai: ¢6 2 cach chon. Khi d6 s6 dbi dién qua tam véi né phai
1215 — 5 — 4 =6 (c6 1 cach).

& V6i mbi cach sip xép cac géc nay, cac sd con lai § cac canh déu duge xac dinh duy nhéat dé

tong hang/cot bang 15.

= (6 tat cd 4 -2 = 8 cach sip xép théa man.
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 2 Mon: TOAN 12
(Dé gom c6 6 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.
¢ Cau 1. Trong khong gian Ozyz, cho mat cau (S) : 22 +y? + 2% — 4o + 8y — 22 — 4 = 0. Toa do
tam [ va ban kinh R clia mat cau (S) 1a

@ I(2:—4;1),R =5. ®) I(2:—4;1), R = 25.

© I(2;—4;1),R=+/21. D) I( 2,4, 1), R = 21.
[ Huoéy a&?;y[d[. Mit cau c6 phuong trinh dang 22 + % + 22 — 2ax — 2by — 2cz +d = 0.

—4 8 —2
Tacéra=—=2b=—=—4;c= =1;d=—4.
acoa=— ; — c=—
Toa do tam [(2;—4;1).
Ban kinh R=va2 + 0>+ 2 —d= /2> + P4+12—(—4)=/4+16+1+4=5.

ar +b

¢S Cau 2. Hinh vé bén 1 do thi ctia ham s6 y = yt Duong tiém can ding ctia do thi ham sb

cr +
c6 phuong trinh 1a

1 x

|
|
|
|
|
|
|
|
|
|
|
|
|
,,,,,,,,,,,,, S
|
|
|
|
*
|
|
|
|
|
|
|
|
|
|

@A) x=1. ® z=2. © y=1. D) y=2.
[ Hmfg f/(?/z(/mf(ézf. Duya vao do thi, ta thdy dd thi ham s6 c¢6 tiém can diing la duong thang di
qua diém 1 trén truc hoanh va song song véi truc tung. Vay phuong trinh tiém can ding la z = 1.

¢ Cau 3. Cho cap s6 nhan (u,) v6i u; = —2, uy = —250. Cong boi clia cap s6 nhan da cho
bang

1
@A) 125. —5. © 5 D) 5.
(&) Ha‘o‘;g a,/a‘”/%z'fézi. Tacoug=u, ¢ = —250=-2-¢>= ¢ =125 = ¢ =5.

¢ Cau 4. Mic thudng Tét (trieu dong) ma cac cong nhan mot nha may nhan duge nhu sau:
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Miic thuéng | [5;10) | [10;15) | [15;20) | [20;25)
S6 cong nhan 13 35 47 25

Mot ctia dit lieu ghép nhém gan nhat véi gia tri ndo sau day?

@A) 17,76. 16, 67. © 17,67. (D) 16, 76.
o Huz)‘igj din gici. Nhom chita mot 1a nhom [15;20) vi ¢6 tan s6 16n nhat (n; = 47).
Ta c6: L =15, h =5, nj_; = 35, njy; = 25.

4735 60
M, =15 5=15 5=15+ — ~ 16, 76.
4T —35) + (47— 25) MDY T3

¢S Cau 5. Cho hinh chép S.ABCD c6 day ABCD 1a hinh vuong canh bing a; SA = av/2 vuong
gbc v6i mat phang (ABCOD). Goc giita duong thang SC va mat phang (ABCD) bing

@A) 30°. 45°. ©) 60°. (D) 90°.
(2} Huo/n(j din gidi. Vi SA L (ABCD) nén AC 1a hinh chiéu ctia SC len (ABCD).

Do dé (SC, (ABCD)) = SCA.
Day 13 hinh vuong canh a = AC = av/2.
Tam gidc SAC vuong tai A c6 SA = AC = av/2 = ASAC vuong can tai A = SCA = 45°.

$> Cau 6. Trong khong gian Ozyz, tinh khodng cach tit diém M (1;2; —3) dén mat phang (P) :
r+2y—22—-2=0.

11 1
® 5 3 © 3. ® 1.
, 1+2-2-2.(=-3)—-2 1+4+6—-2 9
[ /{u()ézi din gidc. d(M,(P)) = 1+ (=3) | = L+4+ | =-=3.
J V124224 (—2)2 3 3
. . 20 — 1
¢S Cau 7. Tim gia tri I6n nhat cla ham so y = ’ 1 trén doan [1;2].
@) maxyzl. maxy:—l.
[1;2] 2 [1;2] 2
1
Oy © gy
) 2(1) — (=11 3
[ Ha()éy c/(?/z(,/mfdzi. Ham s6 lién tuc trén [1;2]. Ta ¢6 ¢y = ( )@ _ﬁ 1)2)( ) = CEE >0,V €

[1;2].
H\ ES d/\ b-/’\ t —~ [1 2] j (2) 2 M 2 — 1
am SO don 1en tren N max = = =
& ! i Y 2+ 1
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¢S Cau 8. Cho hinh hop ABCD.A’B'C'D’. Ménh dé nao sau day dung?

A/
Dl
l c!
B’ ;
A --J)D
B
C
@ AB +AD + AA' = AC'. ® AB +AC + AA = AD.
(© AB + AD + AC = AC', © AB + AD + AC' = 4C.

S Hoong a/aﬂjm Theo quy t&c hinh hop, ta c6 AB + AD + AA' = AC'.

¢ Cau 9. Dien tich hinh phéng giéi han bdéi do thi ham s6 y = 2® — 3z, truc hoanh Oz vi hai
duong thing z = —2,z = 2 bang
16 14

@™ ER B) 3 © 5. D) 6.
[} /‘/uoy zzfcilé/czaz S = ffz |#3 — 3z|dz. Vi y = 2® — 37 1a ham 18 nén S = 2 f02 |23 — 3z|dz.
2 —3r=0&2=0; +/3.

_2(f0 3z — a%)dz + [5(a —3x)dx> = 2(2,25 4 0,25) = 5.
¢S Cau 10. Tim ho nguyén ham cia f(z) = cosz — sin z.

@) sinz — cosz + C. sinz + cosx + C.
(©) —sinz —cosz + C. (D) —sinx + cosz + C.
(2 Huz)‘igj din gici. [(cosx —sinz)dr = sinz — (—cosx) + C = sinz + cosz + C.

—

$® Cau 11. Trong khong gian Oxyz, chohaivectd&’:(o;?);l),_b):(3;0, —1). Tinh cos(d, b).
- 7 1 > 1
@Cos(a,b)——llo—o. Cos(a,b)—llo().
@cos(a,b):—l—o. . @cos(a,b)zﬁ.
, N - a-b 0-34+3-0+1-(-1) 1
N Huong din gidi. cos(T, b) = L =——.
aog((z/z(/m(z ( ) 217 0 Vi0 0

¢ Cau 12. Khi diéu tra chi phi hang thang (trieu dong) ctia 25 nguoi con doc than, thu dugc
mau so liéu sau:

Chi phi | [5;7) | [7;9) | [9;11) | [11;13) | [13;15)
S6 nguoi ) D 7 d 3

Tim phuong sai clia mau s6 lieu ghép nhém trén (lam tron dén hang phan tram).

@) 6,62. 6, 13. © 5,54. (D) 5,82.

[} Haonj cz,/(‘z‘wﬂ,(f/yzf(ézi. Gia tri dai dien cac nhom: 6,8,10,12,14. Tan s6 tuong tng: 5,5,7,5, 3.

n = 25.
5:6+5-8+7-10+5-12+3-14
Trung binh 7 = i + o i + =9,68.

1
%(5~62+5-82+7~102+5~122+3~142)—9,682:6,6176%6,62.

Phan II. Cau tric nghiém diang sai Thi sinh trd 10i t cau 1 dén cau 4. Méi i a) b) c) d)

Phuong sai s =
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thi sinh chon dung hodc sai

& Bai 1. Anh Viét ¢6 mot tam ton hinh tam gidc déu ABC vé6i canh béng 6 (dm). Bén trong tam
nhom nay anh vé thém tam giac déu DEF sao cho hai tam gidc c¢6 cling trong tam, dong thoi cac
canh tuong tng song song nhau. Anh Viét mudn lam mot chau dung nuée dang hinh chép cut tam
giac déu v6i day nho 1a DEF va day 16n dé hé. Anh cét bé ba hinh binh hanh & ba géc clia tam
giac ABC la AMDN, BPEQ, CSFR (nhu hinh). Ké dutng cao AH va goi O la trong tam tam
gidac ABC. Dat 2 = DN =DM (0 < z < 2).

a) NP=QR=SM =6 — 2z (dm).
b) AH = 3+/3 (dm) va OA = 2¢/3 (dm).
¢) AD = 2+/3 (dm) va DE = 6 — 3z (dm).

d) Sau khi gap hinh va diing keo dan kin cac doan gap vao v6i nhau gom DM va DN, EP v6i
EQ, FS v6i FR, stic chita t6i da clia chau xap xi 4, 54 (lit).

[ /‘[mfzy f/('z?/yzf(é Z.

& a): Duang.
Do ABC la tam gidc déu canh 6, cac hinh binh hanh AM DN, BPEQ c¢6 canh DN = DM =
EP=FEQ ==x.

Ta c6 AN = DM = x va BP = EQ = .
Khi d6: NP = AB— AN —BP =6 —x —x =6 — 2z (dm).
Tuong tt QR = SM =6 — 2z.

¢ b): Ding.
R 3
Duong cao tam gidc deu canh a la h = %_.
6
Vé6i a = 6, ta c6 AH = \/_—3\/_( m).

s 2 2
Trong tam O cach dinh mot khoang bang § duong cao: OA = §AH =3 3v/3 = 2v/3 (dm).

& c): Dung.
Trong hinh thoi AMDN (do AM = AN = DM = DN = z va A= 60°), duong chéo
AD = 2z cos(30°) = 2v/3 (dm).
Goi s 1a canh cia tam giac deu DEF. Vi O la trong tam chung ctia hai tam giac nén
OA=AD+OD.

\/_

Khoang cach tit trong tam O dén dinh D cia ADEF 1a OD = i =3

> Sww lir ra Bién soan: 4é 1link Xha - 0399653362



3
:Qﬁ:x\/g+%:>2:x+§$s:6—3x(dm).

& d): Dung. Khi gap lai, chau 1a hinh chép cut tam giac déu co:
- Day nho (day chau) 1a ADEF canh s = 6 — 3.
- Déy 16n (miéng chau) la tam giac déu canh a;,p = NP = 6 — 2x.

- Canh bén cua hinh choép cut la x.

. 6
Goi Ry, Ry 1a khoang cach tit O déen dinh day nho va day 16n: Ry =

Chiéu cao chau: h = \/332 —(Ry — Ry)? = /22 — (1)2 — x_\/é

V3 3
(6 —32)%/3 (6 —22)%/3
4

Sy = —
, h 2
The tich: V(l’) = g(Sl + 82 + vV 5182) = %
30 — 616
V() =0= 5722 — 180z + 108 = 0 = z = Tf ~ 0, 805.
Thay vao ta dudc Ve ~ 4,537 dm® ~ 4, 54 lit.

Dién tich hai day: S, =

(192% — 90z + 108).

& Bai 2.
Bach Ddng séng day mot troi dong,
Coc ngam dung thing khéa muon dong,
Nam Hdn thuyén tan theo triéu zuong,

Toan quan gidc chet goi non song.

Chién thing Bach Dang nam 938 la dinh cao nghé thuat quan su, khi Ngo Quyén da doan
dinh chinh xéc nhip lén xubng ctia thiiy triéu dé nhit thuyén quan Nam Héan vao sau bén trong,
i phan cong ding thoi khic nuée rit, qua dé danh dudi duge gisic xam ling ra khéi bo coi. Dé
mo6 hinh hoéa chién thuat "cam coc nuée rat" ay dudi lang kinh Gidi tich, ta xét bai toan sau: Xét
mot bai coc duge déng xudng bun theo phuong thang diing; chiéu cao médi coc (tinh tit mat bin
dén dau coc) 1a 2,4m. Goi h(t) (tinh bing mét) 1a do sau muc nude tai bai coc (tinh tit mat bun
dén mat nudc) ¢ thoi diém ¢ (giv), trong d6 t = 0 ng v6i thoi diem 09 : 00, 0 < ¢t < 4. Thoi
gian nay, muc nude rat nén h(t) theo quy luat A'(t) = —0,25¢ — 0,05 (m/ gid). Biét rang vao lac
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09 : 00, myc nude tai bai coc cao hon mat bun 3,3m (tic 1a h(0) = 3,3). Khi Ngo Quyén phat
lenh phan cong, 6ng biét rang thuyen dich sé quay dau thao chay va méat 12 phiat dé t6i bai coc.
Ngo6 Quyén mudn diang lic thuyen dich t6i bai coc thi dau coc vita nho lén khéi mat nude 0, 5m.
Xét tinh ding sai clia cac ménh dé sau:

a) h(t) =3,3—0,125t% — 0,05t(m) tren [0;4].
b) Tu 09 : 00 dén 10 : 00, myc nude gidm dang 0, 19m.
¢) Sau 149 phit ké tit thoi diém 09 : 00 (Iam tron dén hang don vi ctia phit) thi dau coc vira
cham mat nude.
d) Ngo Quyen phai phat lenh phan cong vao lic 10 : 26 (lam tron dén hang don vi clia phut).
() /‘[u‘o‘iy a,/r?n,/ Gl

a) Duang.
Ta ¢6 h(t) = [ KW (t)dt = [(—0,25¢ — 0,05)dt = —0,125¢* — 0,05¢ + C.
Theo gid thiét A(0) = 3,3 = —0,125-02 - 0,05-0+C = 3,3 = C = 3,3.
Vay h(t) = 3,3 — 0,125t — 0,05¢ (m) trén doan [0; 4].
b) Sai.
Thai diém 10 : 00 tng véi t = 1.
Do sau myc nuée lac 10 : 00 1a k(1) = 3,3 — 0,125(1)* — 0,05(1) = 3,125 (m).
Lugng nude gidm 1la Ah = h(0) — h(1) = 3,3 — 3,125 = 0,175 (m).
Vay muc nuée giam 0, 175m, khong phai 0, 19m.
c) Ding.
Dau coc cham mat nuée khi do sau myc nuée bang chiéu cao coc, tic 1a h(t) = 2,4.
& 3,3 0,125t — 0,05t = 2,4 < 0,125t> + 0,05t — 0,9 = 0.
—0,05 + \/0, 052 —4-0,125-(—0,9)
2-0,125

Giai phuong trinh bac hai (v6i t > 0), ta duge ¢t =

2,4907 (gio).
Dai ra phit: 2,4907 x 60 ~ 149, 44 phit.
Lam tron dén hang don vi 1a 149 phit.
d) Sai.
Dau coc nho len khéi mat nude 0, 5m khi do sau myc nude 1a h = 2,4 —0,5=1,9 (m).
& 3,3—0,125t2 — 0,05t = 1,9 < 0,125¢2 + 0,05t — 1,4 = 0.
Giai phuong trinh (v6i t > 0), ta duge t ~ 3,1526 (gio).
D6i ra phit: 3,1526 x 60 ~ 189, 16 phiit.
Thoi diem thuyén dich t6i bai coc 1a: 09 : 00 + 189 phat = 12 : 09.
Vi thuyén dich mat 12 phit dé t6i bai coc nén thoi diém Ngo Quyen phat lenh phan cong la:
12 : 09 — 12 phut = 11 : 57.
Két qua 10 : 26 1a sai.

~
~

& Bai 3. He thong loc nuée bé boi vo ciing quan trong dé ngudn nude dude lam sach thudng
xuyén va giit vé sinh cho ngusi boi. Trong qua trinh van hanh loc nuée thi luong nude trong bé sé
thay doi theo thoi gian. Lugng nuée trong bé gidm néu he thong dang xa nude ban ra khoi bé va
tang néu he théng dang cAp thém nudc sach cho bé. Biét ring 1 gallon gan bang 3,785 lit, dung
tich ctia bé 14 1000 gallon va thoi diém 6 gio sang bé chita 250 gallon nuéc. Ham s6 f(t) lien tuc
tren doan [0; 12] biéu thi cho toc do thay doi lugng nudc trong bé theo thai gian ¢ gis, tit thoi diem
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6 gid sang dén 6 gio chiéu dugce cho bdi ham s6
100¢, 0<t<3
f(t) =4 200t +a, 3<t<6,(aecR).
100t — 900, 6 <t <12
V6i mbc thoi gian ¢ = 0 tai thoi diém 6 gio sang.
a) Tai thoi diém 9 gio sang, nudc trong bé dang tang véi toc do 600 gallon/gis.
b) Gia tri cia a = 900.
c¢) Téc do thay doi lugng nude trong bé bang 0 vao lic 11 gio trua va 15 gid chiéu.
d) Lugng nudc trong bé 16n nhat trong khoang thai gian tit 9 gio sang dén 18 gio chiéu 14 700
gallon nudce.
(o Hu’dzy din 71’[;[, a) Sai Do t = 0 tai thoi diém 6 gi sang nén tai thoi diém 9 gio sang thi
C
t=3.
Ta c¢6 f(3) = 100 - 3 = 300 gallon/gis.
b) Dang Vé6it = 3, 100t = —200t + a < —600 4+ a = 300 < a = 900.
c) Sai Tai 11 gio trua (tuong duong t = 5), toc do thay doi lugng nude trong bé la f(5) =
—200 - 54 900 = —100 gallon/gid.
Tai 15 gio chiéu (tuong duong t = 9), toc do thay doi lugng nude trong bé 1a f(9) = 100-9—900 = 0
gallon/gis.
d) Ding T 9 gio sdng dén 18 gio chiéu titc 1a 3 < ¢ < 12.
Tu 3 <t <9, lugng nuéc dang giadm ve 0.
Luong nuéc trong bé bt dau tang tré lai tir 9 < ¢ < 12.
Lugng nuéce trong bé tir 15 git chiéu dén 18 giv chiéu la

12
250 + / (100t — 900)dt = 700.
9

& Bai 4. Khi tra 16i cau héi trong mot bai thi tric nghiém, hoc sinh c¢6 thé biét dap an hoac du

doan dap an. Cac cau hoi trac nghiem c6 4 dap 4n nhung chi ¢6 1 dap an dung. Gia sit v6i moi

cau héi ban Tuan c6 xac suat biét dap an dung 1a 0,6 va x4c suat Tuan khong biét dap an dung

12 0,4. Trong truong hop khong biét dap 4n Tuan sé dy doan dap an ding bang cach chon ngau

nhién mot trong 4 dap an ctia dé thi. Gia sit Tuan gap mot cau héi trac nghiem.

Goi A 1a bién c6: "Cau tra 10i cia Tuan 1a dung".

Goi B la bién cb: "Cau héi d6 Tuan da biét dap an".

) P(B)=0,6,P(B) =0,4.

b) Xac suat c6 diéu kien: P(A|B) = 0,5; P(A|B) = 0, 25.

c¢) Xac suat dé cau tra 18i ctia Tuan ding 1a 72%.
)

d

a

V6i cau trac nghiem ma cau tra 10i cia Tuén la dung, xac sudt dé cau do la cau ma Tuén

6
biét dap an dang la -
[ /‘[L10127 [/Q}Z(/ZQZ a) Diang. Vi cau hoi ban Tuan c¢6 xac suat biét dap an ding 1a 0,6 va xac
suat Tuan khong biét dap an ding 14 0,4 néen P(B) = 0,6, P(B) = 0, 4.

b) Sai. Xac suat cau tra 1oi ciia Tuan 1a dung khi Tudn da biét dap 4n bang P(A|B) = 1.
X4c suat cau tra 16i ctia Tuan 14 ding khi Tuan chua biét dap an bing P(A|B) = 0,25 (do Tuan
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chon ngdu nhién 1 trong 4 dap an).
c) Sai. Ap dung cong thiic xac suit toan phan P(A) = P(B)P(A|B) + P(B)P(A|B), ta co:
P(A)=0,6-1+0,4-0,25=0,7.

Vay xac suat dé cau tra 1oi cia Tuan ding 1a 70%.

. P(B)P(A|B
d) Ding. Ap dung cong thic Bayes P(B|A) = %, ta co:
0,6-1 6
BlA) = 222 =2
P(B|A) = 07 7

Vay v6i cau tric nghiém ma cau tra 1oi ctia Tuan 1a ding thi xac suat dé cau do6 1a cau ma Tuln
. 6
biet dap an dung la -
Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.
& Bai 1. Cho khéi chép S.ABC ¢6 day ABC 1a tam giac vuong tai B, BC = 3,SA 1 (ABC) va

SB = 6. Goi F la trung diém ctia canh SB. Biét géc giita hai dusng thang SA va CE bing 60°.
Tinh thé tich ctia khéi chop da cho.

S

[ /L[L[()Il[ din 7(@1 Goi H la trung diém ctia AB. Trong tam giac SAB, vi E la trung diém SB
nén KH la dudng trung binh.

1
Suy ra EH//SA va EH = ESA.

ViSA 1L (ABC)nén EH 1 (ABC)= EH 1 HC.
Géc giita hai duong thang SA va CE bang goc gitta EH va CE.
Trong tam giac EHC vuong tai H, ta c6 ZCEH = 60°.

bat SA=hva AB =c (h,c>0).

& Xét tam giac SAB vuong tai A: SA> + AB? = SB? & h* + 2 = 62 = 36 (1)
& Xét tam giac FHC vuong tai H: CH = FH - tan60° = %ﬁ
& Xét tam giac ABC vuong tai B: HB = AQB g
Tam gidc HBC vuong tai B (do AB L BC), ta c6:
CH? = HB® + BC? & (hTﬁY - (§>2+32<:> 3Th2 :%2+9<:)3h2—02 — 36(2)
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Tu (1) va (2), cong vé theo vé ta duge:
42 =72 = h* =18 = h = 3V/2.
Thay vao (1) suy ra: ¢ = 36 — 18 = 18 = ¢ = 3v/2.

1 1 9v2

Thé tich khéi chop S.ABC la:

1 9v2 1
_.l.g\/é__.
3 2 3 2

1
V - gSABC' . SA —
Vay thé tich khéi chop da cho bing 9.

& Bai 2. Ban Xuan Anh c6 mot to gidy cing hinh chit nhat ABC'D véi AB = 4dm, AD = 2dm.
Ban chon diém M thuoc canh BC roi diing thude ké vach va céat to gidy theo dusng AM, chia to
giay thanh hai phan.
¢ Phan manh giidy chita canh C'D: Ban muén cit mot hinh vuéng c6 dinh D, hai canh
nam trén duong DA va DC, dinh con lai cia hinh vuong thuoc duong cat AM.
¢ Phan manh gidy chita canh AB: Ban muén cit duge mot hinh tron sao cho hinh tron
tiép xtc véi ca ba canh clia tam gidac ABM.
Goi S (phan to6 dam trong hinh vé&) 13 tong dién tich ctia hinh vuong va hinh tron cit duge. Héi khi
M di dong tréen BC, gia tri nhé nhét ctia S bang bao nhieu dm? (lam tron dén hang phan tram)?

D C

2 M
04

A 4 B

[ /—[¢r()‘€7 (/(E/z{j[d,zf, Chon heé truc toa do Oxy sao cho A trung véi goc toa do O(0;0), tia AB
trung voi tia Ox va tia AD trung véi tia Oy.

Khi d6 toa do céc dinh la: A(0;0), B(4;0), D(0;2), C(4;2).

Vi M € BC nén M(4;m) v6i 0 < m < 2.

Duong thang AM di qua O(0;0) va M (4;m) nén c6 phuong trinh: y = %x

Goi z la canh ctia hinh vuong c6 dinh D(0; 2). Dinh déi dien v6i D 1a H sé c6 toa do H(z;2— )
(do cac canh hinh vuong nam trén Oz, Oy).

Vi H € AM nén:

8
2—x:mx<:>8—4x:mx<:>x(m+4):8:>x:—.
4 m+4
8 2
Dién tich hinh vuong la: S; = 2% = (—) )
m+ 4

Xét tam gidc ABM vuong tai B ¢c6 AB = 4, BM = m. Canh huyéen AM = \AB? + BM? =
V16 + m2.
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Ban kinh r ctia duong tron noi tiép tam giac vuong ABM dudc tinh theo cong thiic:
AB+BM — AM 4+ m—+16+m?

- 2 - 2 '

<4 +m — \/W)2

r

7
Dién tich hinh tron la: Sy = 7r? = 1

Tong dien tich hai hinh la:

2
S(m) =8 + S5 = (L> +%<4—|—m—\/16—|—m2>2.

m—+4
Ta tim duge gia tri nhé nhét ctia S(m) ~ 3,16 dat duge khi m = 0,984.
Vay gia tri nhé nhét ciia S bing 3,16 dm?.
& Bai 3. Xét mot bang 6 vuong kich thuée 3 x 3. Méi 6 duge dien ngau nhién va doc 1lap mot gia
tri tit tap {—1;0; 1}. Biét ring tong cac s6 trén mdi hang déu bang 0, goi p 1a xac suat dé tong cc
s6 trén moi cot ciing déu bang 0. Tinh gia tri ctia 3430p.
o /‘[wo/’ézﬁ f/afn(,/mfaizf. Goi cac 0 trong bang 1a a;; véi i,j € {1,2,3}.
Theo gia thiét, tong céc s6 trén mdi hang déu bang 0 nén a;; + a; + as = 0 véi moi i € {1,2,3}.
©® Céac bo ba s6 (a,b,c) thuoe tap {—1;0;1} c6 tong bang 0 1a:
% B0 {0;0;0} ¢6 1 cach sip xép: (0,0,0).
%* Bo {—1;0;1} c6 3! = 6 cach sap xép:
(1,-1,0),(1,0,~1), (0,1, 1), (=1,1,0), (—1,0, 1), (0, — 1, 1).
< Nhu vay, mdi hang c¢6 1 + 6 = 7 cach dién dé tong bang 0.
Vi bang c6 3 hang va viéc dién cac hang 1a doc 1ap, nén s6 phan tit ctia khong gian mau la:
n(Q) =7x7x7=343.
Goi bién c¢6 A 1a "Téng cac s6 trén mdi cot ciing déu bing 0".
Dit Ry, Ry, R3 lan lugt 1a cac vecto hang ciia bang. Bién c¢6 A xdy ra khi Ry + Ry + R3 = 0.
Goi S 1a tap hop 7 vecto hang c6 tong cac thanh phan bing 0. Ta dém s6 bo (Ry, Ry, R3) € S? sao
cho R1+R2—|—R3 =0:
& Truong hop 1: Ca ba hang déu 1a (0,0,0). C6 1 cach: ((0,0,0), (0,0,0), (0,0,0)).
& Truong hop 2: C6 ding mot hang 1a (0,0,0). Gia st Ry = (0,0,0), khi d6 Ry + Ry = 0 =
Rg = —RQ.
V6i mdi vecto Ry # (0,0,0) trong S (c6 6 vecto), luon ton tai duy nhat mot vecto Ry = — Ry
cting thuoe S va khac (0,0,0). S6 cach chon cho trudng hop nay la: 3 x 6 = 18 cach (s6 3 1a
s6 cach chon vi tri cho hang (0,0,0)).
& Truong hop 3: Khong ¢6 hang nao 1a (0,0,0). Gid st Ry = (1, —1,0), cac cap (R, R3) khong
chia (0,0,0) sao cho Ry + R3 = (—1,1,0) 1a: {(0,1,—-1);(—1,0,1)} va {(—1,0,1); (0,1, —1)}.
C6 2 cach cho méi Ry. Vi c¢6 6 Iga chon cho Ry # (0,0,0), s6 cach 1a: 6 x 2 = 12 cach.
Téng s6 két qua thuan 1gi cho bién c¢6 A la:

n(A) =1+ 18+ 12 =31.

. . A 31
Xac suat bién co A la: p = % =33
31
Vay gia tri ctia 3430p = 3430 - i 310.

76 » Swwe targ va Bién soan: Lé /’Z[n/{ K/za - 0399653362



& Bai 4. Mot xudng san xuat nude mam, mai lit nude mam loai I can 3 kg ca va 2 gid cong lao
dong, dem lai mic 1ai 14 50 000 dong; mdi it nuéc mam loai IT can 2 kg ca va 3 gio cong lao dong,
dem lai mic 1ai 13 40000 dong. Xudng c6 khong qua 230 kg ca va thoi gian lam viec téi da 220
gio. Biét rang xudng d6 san xuat a (1it) nuéc mam loai I va b (lit) nuéec mam loai IT thi thu duge
loi nhuan 16n nhat. Tinh a + b.

() Ha’oy (/03271’(2[, Goi ,y lan luct 1a s6 1it nuée mam loai I, IT xuwdng d6 san xuat. Theo dé bai
ta c6 he bat phuong trinh sau:

x>0

y=>0

3z + 2y < 230

2z + 3y < 220
Mién nghiém trong hé phuong trinh duge bic¢u dién 1a mién khong bi gach trong hinh sau:
Y

120\

100
Y
60
40

20

ol 20 40 60 89 100 T20 1407

Nhu vay chtng ta c6 bai toan tim gia tri 16n nhat ctia ham F = 500002 + 40000y v6i x, y thoa
méan hé bat phuong trinh treén.

Do do6 chiing ta xét gia tri cia F' = 50000z + 40000y tai cac dinh O, A, B, C' va suy ra gia tri
16n nhat ciia F 1a 4100000 dong tai A(50;40).

Vay dé thu dugc lai nhiéu nhéat thi xuéng dé nén san xuat 50 1it nuée mam loai I va 40 1it nude
mam loai II.

Yéu cau bai toan ta tim dude a = 50,0 = 40 = a + b = 90

& Bai 5. Mot ho nude duge hinh thanh gitta mot 16p dat da, hd c6 do sau 16n nhat bang 6 mét
va chiéu dai 16n nhat theo phuong ngang 13 9 mét. Trén heé toa do Ozy, don vi trén méi truc tinh
bang mét, duong ranh gidi gitta ho nude va 16p dat duge mo hinh hod qua ham s6 f(z) = ax® — ba?
(a,b € R), trong d6 hai bén by 1a diém H(0;0) va P(9;0) (tham khao nhu hinh vé&). Cac nha khoa
hoc can diat mot camera tai diém Q(0; h) dé ghi lai hinh anh ctia hd nude. Nha khoa hoc can dit
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vi tri camera cach diem H mot khoang t6i thiéu bang bao nhiéu mét dé c6 thé ghi lai hinh anh
toan bo ho nuée khi can?

[ Hao;cz? (anjzf(zz, Dé nhin duge toan bo ho thi @ phai ndm trén tiép tuyén tai diem c6 do déc
(he s6 goc) 16n nhat. Va véi ham s6 bac ba, diém ma cho tiép tuyén c6 he s6 goc 16n nhat 1a diem

uon.

& Budc 1: Tim cac hé s6 a, b dé viét phuong trinh ham s6 f(z).

b
Ta c6 f(z) = ax® — bx? = az? (m— —).
a
Vi P(9;0) thuoc vao do thi ham sé f(z) nen:
b b b
F9)=0ea-9 (9——) —0e9--=0& =9
a a a

Suy ra f(z) = ax?(x —9).

Tiép dén, ta sé dua vao dit kién: "ho c6 do sau 16n nhat bang 6 mét" tic yor = ming,g) f(z) =
—6 dé xac dinh hé s6 a, b.

Ta c6 f'(z) = a(32® — 18z) = a - 3x(x — 6);

f’(:c):O@[xZO @[xzo.

r—6=0 r=0

Suy ra yCT:min[o-g}f(G):—6@&'62<6—9):—6<:>&:_—6:i.
’ 626 —9) 18

= f(z) = 1i8x2(x _9) = 1—18(953 _ 042).

& Bude 2: Tim vi trf dat camera cach diém H mot khoang téi thicu.

1
Ta c6 f'(x) = TS (6x — 18).

2 . . 1
Diém udn ctia ham s6 1a z = xy thdéa man: f’(z9) =0 < T (6rg —18) =0 =10 = 3.
Phuong trinh tiép tuyén tai diém c6 hoanh do zo = 3 1a: y = f'(3)(x — 3) + £(3)

sy=-S@-3-3 (v @) =—0/3)=-3)

2
3 9 3 3
@y——§x+§—3——§$+§ (d)
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3 3 3
VlQ(O;h)Ednén:h:—§-0+§:§:1,5(m).

& Bai 6. C6 sau tam thé, moéi tam c6 mot s6 ty nhién tir 1 dén 6 dude viét trén mat trude va sd
0 dugc viét trén mit sau. Sau tam thé nay duge sap xép sao cho v6i méi s6 ty nhién k < 6, vi tri
thit k& hién thi s6 ty nhién k& (tham khao hinh vé).

L{{2([3]||4]||9]]|6
A A A A A A

Stt dung sau tam thé nay va mot con xic xic, thie hién cac bude sau: Gieo xtic xac mot lan,

néu s6 cham xuat hién ¢ mat trén xic xac 1a k, thi ta lat tam thé & vi tri thit & mot lan va dat lai
vao vi trf ban dau. Sau khi ldp lai thi nghiem trén 3 1an, néu biét tong cac sd xuat hién trén ca 6

Zz ~ Z 2 Z Z . , ~ X . . - < N a 2,0 N N s A
thé 1a so chan, xac suat de so 1 xuat hién ding mot lan khi gieo xtc xac la 7 (v6i a va b la cac so

nguyén duong va phan s6 — tdi gian). Tinh gia tri ctia a + b.

S|

[} /‘[Mo‘g (/(Ezi/aac Minh hoa thi nghiém: Vi du khi thuc hién thi nghiem 1 1an: Con xtic xic gieo

duge s6 4 ta thyc hién 1at 14 bai 6 vi tri s6 4 va dat lai vi trf cil ltic nay s6 xuat hién trén 6 14 bai
nhu hinh vé sau:

1112[[3|(0]|[5]|6
A A A A A

Tong trén 6 tam thé licnay AT =14+2+3+0+5+6 = 17 1a mot so 18.
Va sau khi ta thuc hién thi nghiém nay lien tiép 3 lan thi dudce két qua tong trén 6 tAm thé la sb
chan.

Goi A 1a bién c6 “Tong cac sd xuat hién trén ca 6 thé 1a s6 chan”.
B 1a bién ¢6 “S6 1 xuat hien ding 1 1an”.

Yéu cau bai toan: Tinh xac suat dé s6 1 xuat hien ding mot lan khi gieo xtic xic, biét tong cac
P(AB)

s6 xuat hien trén ca 6 thé 1a s6 chdn < P(B|A) = P(A)

(theo cong thiic xac suat diéu kién).

Nhan thay khi s6 mit xuat hién trén xtc xfc 1a s6 chin thi tong trén 6 tam thé khong thay
ddi tinh chin 1& (vi khi lat mot s6 chan thi ta van duge mot s6 chin, do d6 khong lam thay doi
tinh chin 18 clia tong 6 tam theé);

Khi s6 mat xuat hien trén xic xac 14 s6 18 thi tong trén 6 tam thé sé thay ddi tinh chin 18 (vi
khi lat mot s6 18 (vi trf 18) thi ta duge mot s6 chin va ngudce lai, do d6 lam thay doi tinh chén 1é
clia tong 6 tam thé).

Vay dé sau khi thuc hien lat thé 3 lan va dugc tong trén 6 tdm thé 1a s6 chin thi ¢ 2 truong
hop xay ra:

& THI1: Thay ddi tinh chin 1é ding 3 lan (ttc 3 1an thi nghiém gieo xtc xac xuat hién 3 mat
18).

& TH2: Thay ddi tinh chin 1& ding 1 1an (tic 3 lan thi nghiém gieo xtc xac c6 2 lan xut hién
mat chdn va 1 lan xuét hien mat 1¢): LCC; CLC; CCL.

Ta di tién hanh giai ting truong hop.
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©® Thay ddi tinh chin 1é ding 3 lan
1

. ) 1
Ta c6 xac suat dé gieo dudge s6 18 13 - = = = =,
a CO XaC sua egleo JC SO le acé 6 2
1

) NP 1 1 1

A at ca 3 lan deu lé la P(A)) === = ==

Suy ra xac suat cd 3 lan deu 16 1a P(A,) 5'3'3-%
Suy ra xac suat ca 3 lan deéu 1é 13

111 1

P(A)==-=-= =-.

(A1) 5= R

1 . : N
=1 (vi 80 1 ¢6 the xuat hién ¢ lan thi nghiem thu 1, 2, 3).

& TH2: Thay déi tinh chin 1é ding 1 lan.
Xac suat dé 3 lan gieo duge LCC la

1 1 1 P . N
P(Ay) = 3°'5°3=% Xac suat so 1 xuat hién ding mot lan 1a
1
P(AyBy) = = - = - = S
(425.) 24
Xac suat dé 3 lan gieo duge CLC la
1 1 1 1 .2 p N
P(A3) = 53 3% X&c suat s0 1 xuat hién ding mot lan la
1 1 1
P(A3Bs) = = - = - — -
(A35s) 2 24
Xéc suat dé 3 lan gieo duge CCL la
1 1 1 1 . . N
P(Ay) 35 5-% Xac suat so0 1 xuat hién dang mot lan la
1
P(ABy) === > -
(A4B1) 24
Khi d6 xac suat can tinh 1a
P(AB)
P(B|A) =
(Bl4) = T
_ P(A1B;) + P(AyBs) + P(A3Bs) + P(A4By)
P(Ay) + P(A2) + P(A3z) + P(A4)
_mtatata 13 _a
="1,1.,1,1 a9z 7
sTgstsTs 36 b

= a+ b= 49.
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 3 Moén: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho cap s6 nhan (u,) ¢6 u; = 3,u4 = 24. Tinh us.

@) 31. 7. © 2. D) 48.

[} Huo‘n(j a/(z/ijzm Ta c6 cong thic s6 hang tong quat clia cap sé nhan: u, = u; - ¢" .

Ap dung cho sb hang thtt 4: uy =uy - ¢* = 24=3-F = =8= ¢ = 2.

S6 hang thi 5 1a: us = uy - q = 24 - 2 = 48.

Vay dap an dung la 48.

¢ Cau 2. Cho hinh lap phuong ABCD.A’B'C'D’. Tinh géc giita hai dudng thing AB va A'C’.
A D

,
B ad

@A) 45°. 90°. © 60°. (D) 30°.
(&) Hwo‘nj din 7[[2[. Vi AB//A'B’' nén goc giita hai duong thang AB va A'C’ bing géc gitta hai
C
dudng thing A'B’ va A'C".
Xét mat dé/yi’B’C’D’ l‘a/high vuong, duong chéo A'C’ tao v6i canh A'B’ mot goc 45°.
Do d6, (AB, A’C") = (A'B', A’C") = 45°.
Vay dap an ding la 45°.
¢ Cau 3. Cho mau s6 lieu ghép nhém c6 bang tan s6 nhu sau
Nhém | [16;21) | [21;26) | [26;31) | [31;36) | [36;41) \
Tinsé | 4 6 8 18 4|

Tinh khoang bién thién ctia mau sb liéu trén.

@ 5. 18. © 40. ®) 25.
[ /-Zzzo‘g (/@yzfzz, Khoang bién thién ctia mau s6 lieu ghép nhém duge tinh bang hiéu gitta dau
mut phai clia nhém cudi cling va dau mat trai cia nhom dau tién:

R =41—-16 = 25.
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1
¢ Cau 4. Cho cosz = 3 Tinh gié tri ctia cos 2.

8 7 8
@y 5 ©F © -5
[} /—[mféz/c [/(z}z(jm’z. Stt dung cong thic nhan doi: cos 2z = 2cos?z — 1.

Thay gia tri cosx = 3 vao, ta dugc:
1 2 7

2
gr=2-(=) —1=2_1=_1
cos St (3) 9 9

$> Cau 5. Cho ham s6 y = f(r) c6 dao ham f'(x) = (x — 1)(z — 2)*(x — 3)3. S6 diém cyc tri clia
ham s6 y = f(z) 1a

@) 1. 2. © 3. D) 0.
[} Hwa/éz/c ajélz(jzfd,zf. S6 diém cyc tri cia ham s6 1a s6 nghiém boi 1é clia phuong trinh f/(x) = 0.
Ta thay f'(z) =0 ¢6 cac nghiem: x =1 (boi 1), z = 2 (boi 2), 2 = 3 (bdi 3).
Céc nghiem boi 1é 1a 2 = 1 va 2 = 3. Vay ham s6 ¢6 2 diém cuc tri.
1 y—3 242

$® Cau 6. Trong khong gian véi hé truc toa do Ozyz, cho dusng thang d : z ; =" =3

Mot vecto chi phuong cua d la:

@ 7 =(2-13). 7= (-21;3).
© T = (1;3-2). @ 7 =(2:1;-3).
[} Hacw(/f a/a})ﬁﬂzfézf, Dita vao mau s6 clia phuong trinh dudng thang d duéi dang chinh téc, ta cé
vecto chi phuong la v = (2; —1; 3).
. . 2
&> Cau 7. Cho ba sb a, b, ¢ khac 0 thod man 4% = 3% = 6°. Tinh gia tri ctia biéu thiic ¢ + f
a

@ 3. 0. © 1. D) 2.
o Vecong (/(’5/1(.71,'0’1,'. Dat 49 =3 = 6¢ = k = a = log, k, b = logs k, ¢ = log k.

1 1 1
= — = lng 4, - = logk 3, - = logk 6
a b c

2 1 2
Taco: P= S+ f =c (— + 5) = c(log), 4 + 2log, 3) = clog, (4 - 3%) = clog,, 36.
a a

1 2
Ma log, 36 = log,,(6%) = 2log, 6 =2--. Vay P =c- - = 2.
c c

R . 3r—1
$& Cau 8. Duong tiem ngang do thi ham s6 y = * 5 la
l‘ —
@) z=2. ® y=2. © z=3. D y = 3.

=3.

, . , , 3z —1

X lon din oidi. Ta cé limg, 4o T
2 J x—2
Duong thang y = 3 1a tiém can ngang ctia do thi ham sob.
& Cau 9. Gieo mot dong xu can doi dong chat 3 lan. Xéc suat dé ca 3 lan xuét hién mat ngta
la
7 1 1 1

(2} Hmfgy [/(2?12}1,'(21,', S6 phan t1t ctia khong gian mau la n(Q) = 2% = 8.
Bién ¢6 "Ca 3 lan ngtia" chi ¢6 1 két qua thuan loi 1a (N, N, N).
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. 1
Xac suat la P = —.

8
¢ Cau 10. Ho nguyen ham ctia ham s6 f(z) = 5% 1a
5T C 5x+1 C

® Inb e r+1 e

© 5"+ C. D) 5”-In5+ C.
N liong din giéi. Ap dung cong thie nguyen ham co ban: [a®dz = T Lo

(j J - Ina

Vé6ia =5, ta co | b%dx = C.

ia=05,taco [5%x oE +
9 Cau 11. Cho hinh chép c6 dien tich day bang 10 va chiéu cao bang 6. Tinh thé tich khéi chép

da cho.

@) 30. 16. © 20. (D) 60.

. , 1 1
[ H“’fé’j din oiéi. Cong thic tinh thé tich khéi chép: V = 550y h=7-10-6=20.

¢ Cau 12. Cho hinh chép S.ABCD c6 day ABCD la hinh binh hanh. Tim khang dinh ding.
S

BY C
(© AC = AB + BD. ©) SA— SB=35C - SD.

o Hu‘o/‘ézy a,,/(;n(,/mzzz. Vi ABCD 1a hinh binh hanh nen BA = CD.

Theo quy tac hiéu hai vecto chung goc S, ta co: SA - SB = BA.
Thay BA = CD vao, ta duge: SA—SB=CD < SA=SB+CD.
Khing dinh ding 1a SA = SB + CD.

Phan II. Cau tric nghiém diang sai Thi sinh trd 10i t cau 1 dén cau 4. Méij a) b) c) d)
thi sinh chon ding hodc sai

& Bai 1. “Ca nhay tit than” ctia ngdng Barnacle d Bac Cuc 1a mot trong nhitng hinh anh an tugng
va tao ra nhicéu cAm xtc nhat trong thé gidi ti nhién. Vao miia sinh san, dé tranh ké thit ngdng bd
me sé lam t6 trén vach da cao hon 100 m. Khi ngdng con ra doi duge vai ngay thi phai ciing ngdng
b6 me nhay tit vaich da xudng mit dat dé kiém sn. Nho ban nang sinh ton cling véi 16p long vii
bao vé ma ti lé song sot ciia ngdng con khi thyc hien “Ct nhay t1t than” rat cao, ngdng con duc la
80% va ngdng con cai 1a 90%. Hom nay, ngéng bo me sé diu dat 3 ngdng con gom mot con duc va
hai con cai thic hién ci nhay dau doi ngoan muc nay.

a) Xac suat dé ca 3 ngdng con séng sét sau “Cii nhay tit than” 1a 0, 648.
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b) Xéc suat dé ca 3 ngdng con tit vong sau “Ci nhay tit than” 1a 0, 02.

X

c¢) Xac suat dé it nhat 1 ngdng con sdng s6t sau “Cii nhay tit than” 1 0, 998.
d) Xéc suat dé c6 dung 2 ngdng con song sot sau “Ct nhay tit than” 13 0, 306.
[ Hmféz/c c/r’z‘”zz(izfa’zf. Goi A 1a bién cb6 ngdng con dyc song so6t, B 1a bién c6 ngdng con cai thi
nhat séng sot, C' 1a bién c6 ngdng con cai thit hai sdéng sot.
Theo dé bai, cac bién c6 A, B, C doc lap. Ta c6 cic xac suat:
P(A) = 0,8 = P(A) =0,2.
P(B)=0,9= P(B)=0,1.

P(C)=0,9= P(C)=0,1.
© a): Xac suit ca 3 con ciing song sot 1a:
P(A-B-C)=P(A)-P(B)-P(C)=0,8-0,9-0,9=0,648.
= Phat biéu a) Ding.
© b): Xac suat ca 3 con cung tit vong la:
P(A-B-C)=P(A)-P(B)-P(C)=0,2-0,1-0,1=0,002.
Vi 0,002 # 0,02 nén phat biéu b) Sai.
& c¢): X4c suat dé it nhat 1 ngdng con sdng sét 1a bién cd ddi ciia "ca 3 con cling tit vong":
P=1-P(A-B-C)=1-0,002=0,998.
= ¢) Ding.
& d): Dé c6 diing 2 con song sot, ta c6 3 trudng hop:
- TH1: Duec song, Cai 1 séng, Cai 2 chét: 0,8-0,9-0,1 = 0,072.
- TH2: Duec song, Cai 1 chét, Cai 2 song: 0,8-0,1-0,9 = 0,072.
- TH3: Duec chét, Cai 1 séng, Cai 2 song: 0,2-0,9-0,9 = 0, 162.
Xac suat can tim: 0,072 + 0,072 + 0,162 = 0, 306. = Phét biéu d) Diing.
—? 4z —2

& Bai 2. Cho ham s6 y = f(z) = i c6 do thi (C). Khi do:
x
—1% — 21 +3
,: / = " —1

b) Tiém can xién ctia do thi ham s6 1a dudng thang c6 phuong trinh y = z — 2.

¢) Khodng cach gifta hai diém cyec tri ctia do thi (C) bing 4.

d) Trén dd thi (C) c6 ding 4 diém M c6 tung do va hoanh do 1a cac sd nguyén sao cho tiép
tuyén ctia (C) tai M tao v6i hai duong tiem can (C) mot tam giac ¢6 dién tich bang 8.

o Hzm‘/(y f/d/ijzfa’zf, Ham s6 da cho ¢6 tap xac dinh D =R\ {—1}.

—x?4x—2 4
_— = —x+2- .
r+1 r+1

Ta c6: f(z) =
a)

, (2e+)(@e+1)—1U(—2+2-2) -2 —24a+1+a*—ax+2 —a®—220+3
e (@ + 1)? - (x + 1)? CESE
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Vay khang dinh a) Ding.

. 4
b) T bieu thic f(x) = —z+2 — oL ta co:

lim [f(2) — (—2 + 2)] = lim (_ 1 ) —0.

Suy ra duong tiém can xién ctia do thi (C) lay = —x + 2.
Khang dinh néu y = v — 2 nén b) Sai.
r=1=y=-1= A(1;-1
c) Yy=0&-1*-2r+3=0& Y ( )
r=-3=y=7= B(-3;7)
Khoang céach gitta hai diém cuc tri 1

AB=./(-3-1)2+ (7T—(=1))2 = V16 + 64 = v/30 = 41/5.
Khang dinh néu bing 4 nén c) Sai.

d) D6i véi do thi ham s6 y = ax + b + it dién tich tam gidc tao béi tiép tuyén tai mot

2|
=

cxr +

diém bat ky va hai dudng tiém can luon la mot hing s6 S =

Odayk=—4,c=1=5=2-]—4|=8.

Nhu vay, moi diém M thuoc dd thi déu théa man diéu kien dien tich bing 8.

Yeu cau M (z;y) 6 toa do nguyén < x + 1 1a wde cla 4.

r+1e{£l;+£2;4+4} = 2 € {0;-2;1;-3;3; —5}.

C6 6 gia tri  nguyén tuong ng véi 6 gia tri y nguyen. Vay c6 ding 6 diem M thoa méan.
Khang dinh néu c6 ding 4 diém nén d) Sai.

& Bai 3. Dé ky niém 70 nam ngay thanh lap trusng THPT Viet Dic, cac ciu hoc sinh to chiic

phat hanh 4o ky niém gay quj hoc bong. Gia sit doanh s6 (tinh bing sé 40 ban dugce) tuan theo
7000

1+ 69e~t
tinh theo don vi ngay, ké tir thoi diém ngay phat hanh dau tien (ngay 11/8/2025).

quy luat logistic duge mo hinh héa bang ham s6 f(t) = ,t >0, trong d6 thoi gian ¢ dugc

a) Sau ba ngay ké tit thoi diém ngay phat hanh dau tién, s6 4o ban ra vugt qua 2000 chiéc.

b) Tong s6 4o duge ban ra khong vugt qua 7000 chiée.

c¢) Ngay tai thoi diém ngay phat hanh dau tién, sé 4o dugc ban ra da dat 100 chiéc.

d) Dao ham f’(t) sé bicu thi téc do phat hanh. Sau 360 git ké tit thoi diém phat hanh dau tién
thi toc do phat hanh 1a 16n nhat.

7000

(&

N Huon (/(5/127[(2‘[. Xét ham s6 f(t)
/ g
a)

Thay t = 3 vao ham s6 ta dugc:
1(3) = 7000 7000
T 1+69e3 7 1+69-0,049787

Vi 1578,3 < 2000 nén khang dinh a) Sai.

~ 1578, 3 (chiéc).
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7000
b) Tacoe " >0v6imoit>0=1+6%">1=—— < 7000.
1+ 69e~?

= 7000.

- . . . 7000 7000
Mait khac, tlg-noo F(t) = tlg-noo 1+69—t 140

Nhu vay, tong s6 4o ban ra tang dan theo thoi gian nhung khong bao gio vigt qua ngudng 7000
chiéc.

Vay khing dinh b) Ding.

¢) Ngay phat hanh dau tién tuong ting véi t = 0.
7000 7000 7000
f(0) =

T 14697 1469 70
Vay khang dinh ¢) Ding.
d) Tbéc do phat hanh 1a dao ham v(t) = f/(¢).

= 100 (chiéc).

483000e~¢

") = 1 —t\—1\ _ (—=1)(1 —t\—2  (_ —t) — )
f(t) = (7000(1 + 69¢~*)~1)" = 7000 - (—1)(1 + 69¢") (—69e7) —(1 T 69e )2
Dat v = 69e~t > 0.

7000w

Khi d6 f'(t) = i

< z 2 ~ e 1
Ap dung bat dang thiic Co-si cho mau sb: (1 + u)? > (2y/u)? = 4u = ﬁ < 7

Gia tri 16n nhat dat duge khi u =1 69! =1 & e =69 & ¢ = In(69) ~ 4,23 (ngay).

. R 360
Doi thai gian deé bai cho: 360 gic = o= 15 ngay.

Vi 4,23 # 15 nén téc do phat hanh khong dat cuc dai vao thoi diém sau 360 gio. Vay khang
dinh d) Sai.

& Bai 4. Mot 16p than d4 hinh lang tru tam gidc c6 cac mit phang gidi han trén va dudi 1a (E)
va (E'), tiép gidp véi cac 16p dat xung quanh. Tren hé truc toa do Oxyz, don vi trén mdi truc tinh
bang mét, mit dat 1a mat phang (Oxy). Cac ki su thue hién ba lan khoan tham do, lan thtt nhat
cat mat (E) va (E') lan lugt tai diém A(—20;30; —200), A’(—20;30; —236); lan tht hai cat mat
(E) va (E') lan lugt tai diém B(120; 180; —80), B'(120; 180; —120); 1an thit ba cit mit (E) va (E')
lan luot tai diém C(80;120; —120), C'(80; 120; —160). Tir diém T'(—200; 200;0), mot dudng him
duge dao theo huéng ciia vecto ¥ = (2; —1; —1).
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Cac meénh deé sau day dung hay sai?
a) Phuong trinh ctia mit phing (E) 1a 3z — 2y + 62 — 1200 = 0.
b) Mot vects phap tuyén clia mit phang (E') 1a 7’ = (2;2; —5).
c¢) Khi dao ham, vi tri dau tien ma dudng ham gap 16p than 1a M (a; b; c), khi d6 a > 90.
d) Chiéu dai doan duong ham nam trong 16p than da 16n hon 80 mét.
(&) Haondo a,/r;/%[dzl a) Sai.
Mit phang (E) di qua 3 diém A, B, C nén c6 cip vecto chi phuong la:
AB = (140; 150; 120); AC = (100; 90; 80).
Chon w1(14;15;12), ©5(10;9;8) 1a cip VICP ctia mat phang (E).
Khi d6, mot vecto phap tuyén ctia mat phang (E) 1a g = [W1, Ua) = (12;8; —24).
Mit phang (E) di qua A(—20;30; —200) va c6 VIPT 7, = (3;2; —6) c6 phuong trinh:
3(x + 20) + 2(y — 30) — 6(z + 200) = 0 <= 3z + 2y — 6z — 1200 = 0.
b) Ding.
Mit phang (E') di qua 3 diem A’, B, C’ nén c6 ciap VTCP:
A'B’ = (140; 150; 116); A'C" = (100; 90; 76).

—

Suy ramot VIPT ctia mit phang (E') 1a 7 g = [A'B’, A’C"] = (960; 960; —2400) = 480(2;2; —5).

Suy ra 7o = (2;2; —5) 1a mot vecto phap tuyén ctia mit phang (E').
c) Sai.
Duong ham d di qua T'(—200; 200; 0) theo huéng ¥ = (2; —1; —1) ¢6 PT tham sb:

x = —200+ 2t
d:qy=200—1 (t € R).
z=—

Thay vao PT mit phang (E) : 3z + 2y — 62 — 1200 = 0, ta dugc:
3(—200 + 2¢) + 2(200 — £) — 6(—t) — 1200 = 0 <= 10t — 1400 = 0 <= { = 140.
Vi tri dau tién giap 16p than 1a M (80;60; —140). Khi d6 a = 80 < 90.
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d) Sai.
Mit phang (E') di qua C’(80;120; —160) c6 VTPT 75 = (2;2; —5) nén c6 PT:
2(x — 80) + 2y — 120) — 5(2 + 160) = 0 <= 22 + 2y — 52 — 1200 = 0,

Thay PT duong ham d vao PT (E’), ta dugc:

1200
2(~200 + 2¢) +2(200 — 1) = 5(~1) ~ 1200 = 0 = Tt~ 1200 =0 <= £ = ——.

2 1000 200 1200
Giao diem N =dnN (E) cétoadON( ; ;— )

A O

Chiéu dai doan trong 16p than la MN = /(120 — 80)2 + (220 — 60)2 + (— 122 4 140) ~ 76,98
(m) < 80 (m).

Phan III. Cau tra 18i ngan Thi sinh trd loi ti cauw 1 dén cau 6.

& Bai 1. Cho khdi lang tru tam giac deu ABC.A’B'C’. Biét s6 do goc nhi dién [A’, BC, A] bang
30° va tam giac A’BC c6 dién tich bing 32. Khoang cach giita hai duong thang AB va A’C’ bang
bao nhieu? (két qud lam tron dén hang don vi)

o u01(17 (/(Elzidmfdzﬁ.

A (o

|AB 1. AA' A€ AB
Ta co
ACT L AA A e AT
Suy ra AA’ 1a doan vuong goéc chung ctia AB va A'C' = d(AB, A'C") = AA’.
Goi M la trung diém BC nén AM 1 BC.
Ma AA’ L BC nén BC L (AA'M)= A'M | BC =
(A", BC, A] = AMA’ = 30°.

—

AM
Xét tam giac AA’M vuong tai A, ta cod =cos AMA" =

A'M
1AM -BC  AM

Mt khdc SAPC _ 2 - _ V3

Swpc LAM-BC  AM 2

V3
Sapc = TSA’BC = 16+/3.

AB2\/3

|5

83
—16V3 = AB =8 = AA = AM -tan AMA’ = T\/_tan300 — 4.

Ta co SABC =
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Vay d(AB, A'C") = AA' = 4.

& Bai 2. Mot tam bia cting ¢6 kich thude 60 (cm) va 90 (ecm) duge gap doi thanh mot hinh chi
nhat 60 (cm) va 45 (cm) nhu hinh vé. Sau d6, cit ra tit cdc goc ctia hinh chit nhat vira gap boén
hinh vuong bang nhau c¢6 canh z (cm). Tam bia duge mé ra va sau mép duge gap lén dé tao thanh
mot hop chit nhat (H) c6 ndp va day (nhu hinh vé). Thé tich 16n nhat ctia khéi (H) biang bao
nhiéu lit? (lam tron két qua dén hang phan muoi)

| ; s ]

: e |

| s SRR e i
‘ NVem —— 1 45 cm | 1 90 cm

[} Hwo/n(f (/(E/z(,fa'a’z} Sau khi gap doi tam bia va cat hinh vuong canh z & 4 goc clia 16p bia kép,
khi mé ra ta c6 hinh khai trién ctia hop chit nhat c6 nap. Céc kich thuée ctia hop (H) la:

& Chiéu cao: h = 2z (cm).

& Chiéu dai day: a = 60 — 2z (cm).

& Chiéu rong day: b = 45 — 2z (cm).

. 45 , .
Diéu kién: 0 < z < 5 = 22,5. The tich khoi hop la:

V(x) = (60 — 22)(45 — 22) - 22 = 8a® — 42022 + 5400z
Ta c6 V'(x) = 242* — 840z + 5400.

1
xr = w ~ 36, 18 (loai)
Vi(z) =0«

—oV1

xr = %TEM/_?) ~ 13,82 (nhan)
Bang bién thién:
T 0 25-0v/13 22,5
V'(x) + 0 -

Vinax
V() O T T~ O

35 — 5V13
S

— 51
Vinax = V (M) ~ 20468, 04 cm?.

Thé tich 16n nhat dat duge tai = =

2

D6i don vi: 20468, 04 cm? ~ 20, 468 lit ~ 20, 5 lit.
Vay thé tich 16n nhat ctia khéi hop khoang 20, 5 lit.

& Bai 3. Cho tap X = {1;2;3;...;12}. Chon ngau nhién 4 s6 phan biet tit tap X roi dat 1 s6
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vao vong tron 16n & chinh gitta, dit 3 s6 con lai vao ba vong tron nhé xung quanh (ba vong tron
nhé khong phan biét vi tri). Goi P la x4c suat dé tong cac s6 tu nhién trén hai vong tron nhé bat
ki luon nho hon s6 & vong tron 16n chinh giita dong thdi tong ca ba s6 trén ba vong tron nhé luon
16n hon s6 ¢ vong tron 16n. Tinh gid tri clia 1980P.

O

[ Hc{o/?/c f/(ZTIZ(,jLTQ),L.,

OO

Khong gian mau ctia bién c¢6 1a: Cf, - C} = 1980
Gia sit 4 s6 1ay ra bao gom a,b, ¢, M trong d6 M 1a s6 chinh gitta va a,b, ¢ (gid stt a < b < ¢)
14 3 s6 & ba vong tron xung quanh, vi a, b, ¢ khong phan biét thi tu nén theo yéu cau bai toan ta
o |e+b<M<a+b+c
co:
3<c+b<12

Ta xét cac TH c6 thé xay ra ctia s6 M

THI1: M € {1;2;3;4;5;6; 7} thi khong ton tai cic s a, b, ¢ thod man

TH2: M = 8. Ta c¢6 cac bo (a;b; c) thod man la: (2;3;4). C6 1 bd

TH3: M =9. Ta c6 cac bo (a;b; ¢) thod man la: (2;3;5). C6 1 bd

TH4: M = 10. Ta ¢6 cac bo (a;b; ¢) thod man la: (2;3;6),(3;4;5),(2;4;5). Cé6 3 bd

TH5: M = 11. Ta c6 cac bo (a; b; ¢) thod man la: (2;3;7),(2;4;6),(3;4;5),(3;4;6). Cé 4 bo

TH6: M = 12. Ta c6 cac bo (a; b; ¢) thod méan la:
(2;3;8),(2;4;7),(3;4;7), (3;4;6), (3;5;6), (4;5;6), (2;5;6). C6 7 bd

Vay xéac suat clia bién ¢b tren la: P = 5. Vay 1980P = 16.

& Bai 4. Cong t1t Bac Liéu ¢c6 mot manh dat hinh vuong 6 mot khu do thi sam uét, hinh vuong
c6 canh 40 m, cong t1t du dinh xay mot ho boi duge giéi han bdi canh AB ctia hinh vuong va mot
parabol di qua hai dau mut canh d6, dinh ctia parabol cach canh AB mot doan 10 m. T vi tri O
la trung diém AB, ké tia Ot béat ki cit parabol v mot canh khéc ctia hinh vuong theo thit tu tai
cac diem M, N. Goi P la trung diém M N, khi tia Ot quay quanh gbc O thi tap hop cac diém P
tao thanh dudng cong (L). Cong tit duy dinh sit dung mot loai gach men dac biét dé 1at nén cho
toan bo khu viyce duge giéi han bdi duong cong (L) va parabol. Phan con lai trén manh dat hinh
vuong do thi cong t1t sé trong c6. Biét rang chi phi xay ho boi 1a 5 trieu dong/m?, chi phi 1at gach
men 13 2 trigu dong/m?2, chi phi trong c6 ty nhién 13 100 nghin dong/m2. Tinh tong s tien ma
cong t1t Bac Liéu phéi chi tra cho toan b dy an trén theo don vi ty dong (lam tron dén hang phan
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chuc).

Lat gach men

N Trong cé

O /luong din i
Luu y: Ta st dung cong thitc ctia bd dé sau: Cho mot duong cong (L) c6 phuong trinh trong

hé toa do cyc la r = r(f), véi a < § < . Tinh dién tich S ctia hinh phing gisi han bsi duong cong
(L) va hai tia 6 = «, 0 = f3:

40

Gan hé truc toa do nhu hinh vé. Ta dé dang tim duge (P) : y = —ﬁxQ + 10.
Dién tich hd boi 1a: S, = 2 [ (— 22 + 10) dw = 22,

Goi a la goc tao béi tia Ot va truc Ozx. Luc dé: M(OM cosa; OM sina). Vi M € (P) =

__ —20sin a—20
ina=— 2 2 2 — B OM = e
OM sina = —35(OM cos a)*+10. = OM?(cos a)*+400 M sin a—400 = 0 < :
OM = =2sinog0
Ta ChQIl OM = 20—20sina 20

(cosa)?2  ~ 1+sina’
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TH1: a € [0,arctan 2] = ON = 2> Suy ra: OP = 9MON _ 10, 10

cos a 2 1+sin « cosa”
. s 40 . _ OM+ON _ 10 20
TH2: o € [arctan2, 2] = ON = g~ Suy ra: OP = =575 = o= + -

S(L>=2[% oo (e ) ot ] e (i + 2 )2d04] = 756,3 (m?).

1+sina cos a 1+sina sin «v

Tong chi phi: 5-S,42- (S, —S,)+0,1-(Sy —SL) = 5- 8042 (756, 3 — 532) 4-0,1-(1600—756, 3) =
2396,97 ~ 2,4 t¥.

& Bai 5. Mot nha phan phdi ¢6 thé thué t6i da 3 chiée xe tai loai A va 8 chiée xe tai loai B dé
van chuyén 100 chiéc méay giat tit nha may san xuat dén noi tieu thu. Mai xe loai A chd dugc t6i
da 20 may giat v6i gia cude 3 trieu dong mdi chuyén, méi xe loai B ché dude t6i da 10 may giit
v6i gia cude 2 trieu dong mdi chuyén. Néu mdi xe chi chd nhiéu nhat mot chuyén, so tién cuée t6i
thiéu (triéu dong) ma nha phan phdi phai tra la bao nhiéu?

[} /Llcwy Jﬁnjm Goi z 1 s6 chuyén xe loai A duge thué. Diéu kien: 0 <z < 3
Goi y 1a s6 chuyén xe loai B duge thué. Diéu kien: 0 <y < 8
Vi z,y 1a s6 chuyén va chi ché nhiéu nhat mot chuyén nén x va y ciing la sd xe duge thue.

MBbi xe loai A chd duge t6i da 20 may gidt, mdi xe loai B chd dude t6i da 10 may gidt va tong
s6 may giit can van chuyén la 100.

Ta thiét lap dugc bat phuong trinh 20z + 10y > 100 < 2z + y > 10
Gia cude xe loai A: 3 trieu dong/chuyén, gid cude xe loai B: 2 trieu dong/chuyén.
S6 tién cude la F(x,y) = 3z + 2y
0<x<3
Bai toan tré thanh: Tim cac s6 nguyen duong z,y théa méan he diéu kien: 0 <y < 8
2z +y > 10

sao cho ham F(z,y) = 3z + 2y dat gia tri nho nhat.

Mién nghiém ctia hé bat phuong trinh 1a tam giac ABC véi A(3;8); B(3;4); C(1;38).
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F(3;8) = 9+ 16 = 25.
F(3;4) =9 +8=17.

F(1;8) = 3+ 16 = 19,

Gia tri nhé nhat ctia ham F(z,y) la 17, dat duge tai dinh B(3;4).

& Bai 6. Trong khong gian véi hé truc toa do Oxyz (don vi do dai trén moi truc tinh la mét),
mot vuon hoa ndm trén mat phing (P) : 22 +2y — z — 12 = 0. C6 hai béng deén chiéu sang c6 dinh
duge dit tai cac diém A(40; —40; 12), B(—40;50;38). Dé dam bao ki thuat chiéu sing, cac ky su
mudn thiét ké trén mit vuon mot dudng ray dé lap diat mot den chiéu sang M di dong trén dudng
ray ay. Yeu cau ky thuat dat ra 1a goc tao béi M A véi mat vuon va géc tao béi M B véi mat vuon
phéi luon biang nhau. Do dai dudng ray 1a bao nhieu mét (két qud lam tron dén hang don vi)?

B

7

[} /Z{a‘o/‘igﬁ a,/r‘z‘wn,, lal.

Goi Ay, By lan lugt 1a hinh chiéu L vuong goc ctia A, B len miat phang (P).
Khi d6 yéu cau bai toan dat ra AMA1 BM31
AA, BB

Ta c6 AMA1 = BMBl :>tanAMA1 =tan BM B, = MA,  MB

MA, AA,  d(A(P) 8 4

7 MB, BB, dB,(P) 10 5
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_— 4———>
. [A) = —-1B, I,J e (P)
Xét diém I, J thoa 40 =

JA; = gJ_BI IMJ = 90°.
Suy ra M thudc duong tron duong kinh I.J.
AAl - 8
40/15172
Mat khac ta ¢6 ¢ BB; = 10 = ABy =+v15172 = 1J = OT“
AB = /15176
. . . 4015172
Vay diéem M chuyen dong trén duong tron duong kinh bang %
40415172
Vay do dai ctia duong ray la L=n-1J = - OTE)? ~ 1720 (m).
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 4 Mon: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.
$> Cau 1. Trong khong gian Ozyz, cho mit phang (P) : o — 4y + 32z — 2 = 0. Vectd nao dudi day
& mot vecto phap tuyén ctia (P)?

@) 7= (0;—4;3). ® 7 = (1;4;3).

© 7 =(-1;4;-3). D) 7 = (—4;3;-2).
(2} Haoiy f/(‘?/z,c[d,z'. Mit phang (P) : 1—4y+32z—2 = 0 c6 mot vecto phap tuyén 1a 7 p = (1; —4; 3).
Moi vecto 7 = k 1np (k # 0) déu la vecto phap tuyén cta (P).
V6i k= —1,taco m = (—1;4;-3).
¢ Cau 2. Cho ham s6 y = f(x) c6 bang bién thién nhu hinh vé. Tiém can ding ctia do thi ham
s6 da cho la dudng thang cé phuong trinh

r |—00 1 +00
f(x) - -
2 400
—00 2

@A) =2 ® y=2. © z=1. D y=1.
[ h’aoéy (/(52271,'(517. Dua vao bang bién thién, ta thay lim, ;- f(z) = —oo valim, ,;+ f(z) = +oo.
Do d6, dudng thing = 1 1 tiém can ding ctia do thi ham s6.

¢ Cau 3. Cho cac ham s6 f(x) va g(m) ¢6 dao ham tréen R. Ménh dé nao sau day sai?

fkf( dx—kff dw sothu’ck;é())
© [ f(x)g(zx)de = [ f(z)dx- [ g(x)
© [ f'(x) dx— f(x)+C (C €R).
e Hmw(j a/(w(jm{" Theo tinh chat clia nguyén ham, nguyén ham ctia mot tich khong béng tich

céc nguyén ham. Do d6 ménh dé C sai.
a2

$> Cau 4. Véi a 1a sd thuce duong tiy ¥, log m bang

@A) 2loga — 10. s(loga —2). © 2loga — 2. (D) loga — 5

2

[ Haoiy (z,/(Efé/cz'(z’,z' Ta c6: log m =loga? — log 100 = 2log a — log 10?> = 2log a — 2.

$> Cau 5. Cho hinh chép S.ABCD c6 day la hinh vuong canh a, SA = av/3, dudng thing SA
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vuong goéc voi mit phang (ABC D). Goéc gitta duong thang SB va mat phang (ABCD) 1a

@® 90°. 30°. ®) 60°.
[} /{uw(y zz/cé)z(fzfcézf. Vi SA L (ABCD) nén AB la hinh chiéu vuong goéc ctia SB lén mit phang
(ABCD).

© 45°.

= (SB,(ABCD)) = (SB, AB) = SBA.
Trong tam giac vuong SAB: tan SBA = jg a\/§ =V3= SBA = 60
a

¢ Cau 6. Tong AB + AD + SA bang

@) SC. SD. © SB.
[ Hmrgy r/(z/z(/mz Vi ABCD 1a hinh vuong nén AB + AD = AC.
Khi d6: AB + AD + SA = AC + SA = SA + AC = SC.

&> Cau 7. Goi S 1a dién tich ctia hinh phang gidi han béi cac dudng y = 2%,y = 0,2 = 0,z = 2.
Meénh dé nao dudi day dang?

2 2
@ S :/ 2%dx. S = 7r/ 2% dz.
0 0
2 2
© S :/ 2% dz. D S = 7r/ 2°dx.
0 0

[} ngﬁ diin oiéi. Dien tich hinh phang gidi han bdi do thi ham s6 y = f(x), truc hoanh va hai

©®) BS.

b
duong thang x = a,z =b1a S = / | f(z)|dz.

2
Véi f(x) =2% > 0 trén [0;2], ta c6 S = / 2%dx.

$> Cau 8. Cho cap s6 nhan (u,) v6i u; = 3;¢ = 3. S6 2 la s6 hang thi may?

@) 11. 9. @ 10. D) 12.
(& /]_{ % a/» i T 2 - n—1 = i =3 <1)n1 = (1)9 — (l)nl
Y L(’()’EZ/C ,(z/z(jzaz,, a co Uy = U1 " q 59 5 5 =3 .
Suyran—1=9< n=10.
$® Cau 9. Nhiét do trong 55 ngay cua mot dia phuong duge cho trong bang ghép 16p:
Nhiet do (°C) | [19;22) | [22;25) | [25;28) | [28;31) | [31;34) | [34;37)
S6 ngay 5 7 8 16 12 7

Phuong sai ctia mau s6 lieu duge lam tron dén chit s6 thap phan thi nhat nam trong khoang

@) (17;19). (20;21). © (19;20). (D) (23;25).
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[} Hmfy f/(i/é/mfézf. Gia tri dai dien cac nhém lan lugt 1a: 20, 5; 23, 5; 26, 5; 29, 5; 32, 5; 35, 5.

S6 trung binh 7 ~ 28,99. Phuong sai s? ~ 19, 44.
Gié tri nay thuoc khoang (19;20).

AN
/N
W =
~—
4
_l’_
no

. 1\*
$® Cau 10. Tim tap nghiém cua bat phuong trinh <§)

@ (—o0:1). [1; +00). © (—o0;1]. © (L;400).

, N . 1 . .
[ Hwéf’f f/(z‘,/zdfzfd,z'. Vicoso 0 < 3 < 1 nén bat phuong trinh tuwong duong véi:
r>—r+2&2r>2 > 1.
Tap nghiem 1a S = [1; +00).
¢ Cau 11. Do thi trong hinh vé 1a do thi ctia ham s6 nao trong cac ham s6 dudi day?
)

20 +1 20— 1

® y=

®y:x—1 x—1"
—224+3x+1 2?2 —3rv+1

@yt ®y="2

[ Huogf (&z,/yzaz/. Do thi ¢6 tiem can ding = 1 va cit truc tung tai (0; —1).

23 1 2_2 2 .
oot c6 y(0) = —1 va dao ham ¢y = roarte > 0 nén ham so6

(z —1)

Kiém tra dap an y =
r—1

dong bién trén timg khoang xac dinh, phu hgp véi hinh vé.
$> Cau 12. Trong khong gian Ozyz, cho diem A(2;1;1), B(0;3; —1). M4t cau duong kinh AB c6
phuong trinh 1a

@A (z—1)2+(y—2)2+22=0.
(=1 +(y—2)2+22=3.
© 22+ (y—2)2+22=3.

O (@ =1+ (y=2"+(z+1)* =9,
(2 Hlm/f*f a@njidi. Tam I clia mat cau la trung diéem AB: I = (1;2;0).

1 1
Ban kinh R = EAB = 5\/(0—2)2 F(B-1)2+(—1-12 =3

Phuong trinh mat cauw: (x — 1)% + (y — 2)* + 22 = 3.
Phan II. Cau tric nghiém diang sai Thi sinh trd 10i ti cau 1 dén cau 4. Moij a) b) c) d)
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thi sinh chon dung hodc sai

& Bai 1. Mot cong ty t6 chiic chuong trinh béc tham tring thuéng nhan dip nghi 18 30/4 va 1/5
cho 100 nhan vién. Trong hop c¢6 100 vé, trong d6 ¢6 4 vé trang thudng tour du lich mién phi 6
Thai Lan, 10 vé triung thudng tour du lich mién phi 6 Da Nang va 20 vé trang thudng tour du lich
mién phi tai Cita Lo (Nghe An), cdc vé con lai tring thuéng nam trieu dong. Lan lugt tiing nhan
vién len boc ngau nhien mot vé (khong hoan lai).

33

a) Xéc suat dé nguoi boc tham tht nhat boc duge vé tring thudng nam trieu dong la 2.

b) Xac suat dé ngudi boc tham thit hai boc duge vé tring thudng nam trieu dong 1a 32, biét

rang ngudi boc tham thit nhat béc dude vé tring thudng nam trieu dong.

¢) Xac suat dé nguoi boc tham thi hai boc duge vé tring thudng nam tricu dong la 23

d) Dé tao bat ngd cho ngusi béc tham tiép theo, sau khi ngudi thit nhat béc tham, ngusi dan
chuong trinh giit lai vé va khong cong bo két qua. Nguoi boc tham thi hai boc duge vé tring

thudng nam trieu dong. Xac suat dé ngusi bdc tham thi nhat béc duge vé tring thudng nam tricu
dong 1a 65

(e} /‘[mf/(y a/(?/é/czfa’zf. Xét cac bién cb:

A: " Nguoi boc tham thit nhat boc duge vé trung thudng nam trieu dong"
B: " Ngudoi béc tham thi hai béc duge vé tring thuéng nam trieu dong"
a) Ding. Ta c6 s6 vé trung thudng nam tri¢u dong la: 100 — (4 + 10 + 20) = 66.

Xac suat dé ngusi boc tham thit nhat boc duge vé tring thuéng nam trieu dong la: P(A) =
66 _ 33
100 — 50°

b) Sai.

Néu nguoi boc tham thit nhat béc dude vé tring thudng nam trieu dong thi s6 vé tring thudng
nam trieu dong con lai trong hop 1a 65 vé.

Suy ra, xac suat dé ngusi béc tham thit hai béc duge vé tring thudng nam trieu déng biét rang

ngudi boc tham thi nhat boc duge vé tring thuéng nam trieu dong 1a P(BJA) = &
c) Ding. Xac suat dé ngusi boc tham thit nhat khong béc duge vé triing thudng nam trieu

dong la:
P(A)=1-PA)=1-25 =11

100 — 50

Néu nguoi boc tham thi nhat khong boc duge vé tring thudéng nam triéu dong thi s6 vé tring
thudng nam triéu dong con lai trong hop la 66 nen P(B|A) = &

Theo cong thitc xac suat toan phan, xac suat dé ngusi bdc tham tht hai boc duge vé tring
thuéng nam triéu dong la:

P(B) = P(A)P(B|A) + P(A)P(B[A) = 8. & 4 1T 60 _ 5

d) Diing. Xac suat dé ngusi boc tham thit nhat boc duge vé tring thudng nam trieu dong
biét rang nguoi boc tham thit hai bdc duge vé tring thudng nam tri¢u dong la P(A|B).

33 .65
Theo cong thiic Bayes, ta c6: P(A|B) = % = S = 8
50

& Bai 2. Trong mot phong thi nghiem c¢6 may do nong do khi CO, cho thay: nong do khi CO,

trong phong thay ddi theo thai gian ¢ (tinh bang git) va duge thé hien qua ham s6 f(t) = 400+ o
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(ppm), véi t > 0 (Khi néi nong do khi CO, trong khong khi 1a 400 ppm, diéu d6 c6 nghia la: Trong
mot triéu phan thé tich ctia khong khi, c6 400 phan thé tich 1a khi CO,). Cac khang dinh sau ding
hay sai?

a) Nong do khi CO, trong phong tai thai diém ¢ = 0 1a 400 (ppm).

_ 2_ P
b) f/(t) — 20?t02t+5)120000 véi t Z 0.

c¢) Nghiém ctia phuong trinh f'(t) =0 la t = 2.

d) Nong do khi CO, cao nhat do duge trong phong thi nghiem (lam tron dén hang don vi) 1a
947 (ppm).

O /luong din gidi. a) Dang.
Nong do khi CO, trong phong tai thoi diém ¢ = 0 1a f(0) = 400 + 2220 — 400 (ppm).

0%2+5
b) Sai.
Ta c6 f' ( t) _ 2000(t2(t+2?;)22000t~2t _ 720?1:021&3)120000 v6i t > 0.
¢) Sai.

Ta c6 f(t) = 0= —2000£2 + 10000 = 0 & 2 =5 & ¢t = /5 (do t > 0).
Vay nghiém ciia phuong trinh f/(t) = 0 la t = /5.

d) Sai.
Lap l?’)éng bién thién ciia ham s6 f(t) trén [0; +00) ta dugc:
t 0 V5 +00
() + 0 -
847

o N

400 400

Dua vio bang bién thien, ta dude max(p. o) f(t) = f(V5) ~ 847 (ppm).
Khi d6 nong do khi CO, cao nhét do duge trong phong thi nghiém (Iam tron dén hang don vi)
la 847 (ppm).

& Bai 3. Mot do luu niém bang thily tinh ¢6 chiéu cao bang 14 (cm), dugde thiét ké gom hai phan,
phan duéi 1a mot khoi 1ap phuong canh béng 8 (cm) va phan trén 1a mot phan ctia khdi cau ¢6
duong kinh bang 8 (¢cm) (duge mo6 hinh héa bdi hinh vé bén canh).

14cm

8cm
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Céc phat biéu sau dang hay sai?
a) Thé tich phan duéi (khéi 1ap phuong) bang 512 (cm?).
b) Phan chém cau ¢6 ban kinh R =4 (cm) va chiéu cao h = 6 (cm).
c¢) Thé tich ctia chdm cau (phan phia trén) bang 707 (cm?).
d) Thé tich ctia dd Iuu nigm d6 1a 738 (cm?) (lam tron két qua dén hang don vi).

fi ()Ezf a/z(jzm

& a) Dung.
Canh ctia khéi lap phuong 14 a = 8 cm.
Thé tich khéi lap phuong 1a Vi = a® = 8 = 512 (cm?).

& b) Ding.
Khéi cau c6 duong kinh d = 8 cm nén ban kinh R = 4 cm.
Chiéu cao tong cong ctia do vat 1a 14 cm, chiéu cao khéi lap phuong 1a 8 cm.
Vay chiéu cao ctia phan chom cau phia trén 1a h = 14 — 8 = 6 (cm).

& ¢) Sai.
Cong thic thé tich chdm cau ban kinh R va chiéu cao h la: V = 7h* (R — %).
V6i R =4 cm va h = 6 cm, ta co:
Vo=m-62- (4—9%) =7-36-(4—2) =727 (cm?).
(Dé bai ghi 707 1a sai).
© d) Duang.
Thé tich ctia do luu niém 1a: V = V) + Vo = 512 + 727 ~ 512 + 72 - 3, 14159 ~ 738,19 (cm?).
Lam tron dén hang don vi ta duge 738 (cm?).

& Bai 4. Trong khong gian véi hé toa do Oxyz, don vi trén mdi truc tinh bang 100 mét, mat dat
nim trén mit phang (Oxy), truc Oz huéng len. Tt diem A(—7; —3; —8), mot dudng ham X dugc
du kién dao xuyén thang qua diém B(—2;0; —9) vao trong long nii. Cuing ltic d6, mot duong ham
Y duge xay théng tit diém C(4; —6; —6) xuyen qua diém D(7; —1; —8). Hai dudng ham ciing dugc
dao dén S vao cling mot thoi diém. Sau do tit diem S nay, cac ky su tiép tuc khoan mot duong
ham khac theo huéng % (2;1;2) dam ra mat dat tai diém P (tham khao hinh vé). Biét ring viéc
khoan duong ham X dugc tién hanh véi toc do 5 mét mdi ngay.

X K }’ H",).,/,-P /
7

&
Cx \ oy
i'?l; B "‘!()\
% \ P
|I -
D\/ﬁ(z; 1;2)
S
) 2 -9
a) Phuong trinh duong thang AB la rhe_ % = Z_l :

b) Hoanh do diém S 1a 13.

c¢) Duong ham Y duge khoan véi toc do 16n hon 4 mét mdi ngay.
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d) Trén duong ham SP, mot 16i thoat hiém duge khoan tit diém @ cach P 1200 mét, khoan
thang diing lén trén mat dat. Vay chicéu dai ciia 16i thoat hiém do6 16n hon 2000 mét.

(&) Huozy (/{5/127[(2[. a) Sai.
Tac6 AB = (5;3; —1). Duong thing AB di qua diem B(—2;0; —9) va c6 vecto chi phuong @ ap =

. 2 9 <
(5;3; —1) ¢6 phuong trinh chinh tac 1a AB : rHe_ % _Z +1 . (Ménh dé ghi z — 9 la sai).
b) Duing.
r=—2+5t
Phuong trinh tham sb ctia dudng thang AB 1a { y = 3¢ ,t e R.
z2=-9—1
Vi S € AB nén S(—2+ 5t;3t; —9 — t).
Ta c6 CS = (—6+5t;3t +6; -3 —t) va CD = (3;5; —2).
Ba diém O, D, S thang hang nén C'S,CD cung phuong:
St—6 3t+6 —3-—t
SALE (*
o6 hie -
T = ; & 25t —30=9t+ 18 & 16t =48 & t = 3.
. 9 15 -6
Thay ¢ = 3 vao (%) thay thdéa méan (5 =F == 3).
= 5(13;9; —12). Vay hoanh do diém S bang 13.
c) Sai.
Toc do dao duong ham Y 1a vy = i—y véi sy (m) 1a do dai duong ham Y (sy = 100 - CS), ty la
Y

thoi gian dao.

Ta c6 C(4;—6;—6),5(13;9; —12) = CS = /(13 —4)2+ (9+6)2 + (=12 + 6)2 = 3v/38 (don vi

truc).

Vi hai duong ham bat dau dao cung ltc va cling dén S nén ty = ty.

Ta c6 A(—7;—3;-8),5(13;9; —12) va vx = 5 m/ngay. Quang duong thuc sy = 100 - AS.

sx _100-\/(13+7)°+(9+3)%+ (—12+8)? _ 100 44/35 — 80V (nghy).

Vx 5 5

100 - 3v/38
80v/35

Téc do dao duong ham Y 1a: vy = ~ 3,91 < 4 (m/ngay).

d) Sai.
Goi H la diém giao gitta mat dat va 16i thoat hiem. Khi d6 QH 1a chiéu dai 16i thoat hiém,
QH 1 HP (tam giac HP(Q) vuong tai H).
Loi thoat hiém khoan thang ding nén QH c6 vectd chi phuong @ = (0;0;1).
Duong ham SP c6 vecto chi phuong @ = (2;1;2).
Cosin goc gitta hai duong thing QH va SP la:

—> ‘—) 2 2
cos(QH,SP) =cos ZHQP = |_I,Ll u_l = 0+0+2] = —.
L] [d] V1222 r 1222 3
Trong tam giac vuong H PQ), ta co:

2
HQ:PQ'COSZHQP:1200-§:800 (m).

Vi 800 < 2000 nén khing dinh d sai.

Phan III. Cau tra 18i ngan Thi sinh trd l5i ti cav 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABCD c6 day la hinh vuong c6 canh bing 4v/2, céc canh bén bang
nhau va ciing bing 2v/6. Tinh khodng cach gitta hai dudng thang AD va SC.
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[} Hmfy f/(f/é/czfa’[.

Goi O la tam cua day ABCD. Ta c6 hinh chép S.ABCD la hinh chép tit giac déu. Suy ra
SO 1L (ABCD,).

Ta ¢6 AD//BC ma BC C (SBC) nén AD//(SBC).
Khi d6 d(AD,SC) = d(AD, (SBC)) = d(A, (SBC)) = 2d(0, (SBC)).
Goi M la trung diém cta BC, ké OH 1. SM tai H.

BC 1. OM
Ta ¢ = BC 1 (SOM)= BC 1 OH.
BC 1 SO

Ma OH L SM nen OH L (SBC).

NG
KhidéOM:ATB:szz\/i

AC 4V2-V2
== =

Suy ra SO = /SC2 — 0C? = /(2V/6)2 — 42 = /24 — 16 = 2V/2.

Xét tam giac SOM vuodng tai O, co:

ocC 4.

111 1 1111
Om? 50 "OM® ~ (2vap  (2v2e 8 8 4
Suy ra OH = 2.
Vay d(AD, SC) = 20H = 4.
& Bai 2.

Mot mo hinh khéi tron xoay cé truc 1la duong thang M N, khi ta cit khbi tron xoay dé bsi mot
mat phang di qua truc ctia khoi tron xoay thi ta duge mit cit c6 dang nhu hinh vé duéi day.

A M B
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Biét MN = 20 cm, ABCD 1a hinh chit nhat ¢c6 AB = 16 cm, AD = 32 cm, hai cung APD va
BQC 13 mot phan clia cac duong parabol véi dinh lan lugt 1a P, Q v PQ = 8 cm. Tinh thé tich
ctia mo6 hinh d6 theo don vi cm?®. (Két qud lam tron dén hang don vi)

[} /‘[u‘o‘y din 71'(2[, Chon hé Oxy nhu hinh vé
C

Khi d6, cung APD la mot phan ctia dudng parabol dinh P(0;4) va bé 16m quay lén nén c6 phuong
trinh dang y = ax?® +4,a > 0.

1 1
Parabol di qua D(16;8) nén ta c¢6 8 = 256a+ 4 < a = - v= 6—4x2 +4.
s 1
Tuong ti, ta c6 cung BQC 1a mot phan ciia dudng parabol ¢6 phuong trinh 1a y = ——a2 — 4.

64
Thé tich ctia khéi tron xoay can tim la V = 1] — 2V5.

, . , 1
V; 1a the tich ctia khoi tron xoay do hinh phang giéi han béi parabol y = 6—4x2 + 4, truc hoanh
va hai duong thang z = —16, 2 = 16 quay quanh Oz nén

16

B 1, )2 14336 5
V1—7T/<6—4x +4) dz= s 7 (cm?)

Vs 1a thé tich ctia khéi nén c6 ban kinh day bang 8 va chiéu cao bing 6 nén
1
Vo = 37 82.6 = 1287 (cm?).

14336 10496

Do do V = m—2-1287 =

7~ 2198, 3 (cm?).

& Bai 3. Ngay nay, dé gitp xac dinh nhanh hang that hay gia 1 chiéc dong ho Rolex, ta dia vao
téc do goc thay doi gitta cac kim ctia dong ho (rad /phit). Chiée dong hd Rolex duge tham dinh
c6 kich thuée chuan (loai cho nam) ¢ kim gis va kim phit lan lugt 1a 10 mm va 15 mm. Biét ring
goc gitta hai kim 1 ham 6(t) v6i t 1a s6 phiit thé hién sau 12 git chiéu (tiic thoi diém hai kim triing
nhau chi vao s6 12). Xac dinh thai diém ¢ dau tien ma dién tich tam giac OAB bang 37,5 mm??
(Két qua lam tron dén hang phan chuc).
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[} Hmfy dén oidi.

C

Goi R, = 10 mm la do dai kim gis (OA) va R, = 15 mm la do dai kim phat (OB).

. 2
& Tdc do goc ctia kim phit: w,, = mURE (rad/pht)
60 30
© Toéc do goc cia kim gio: wy, = T (rad/phut)
78 BT %60 360 P
Goc gitta hai kim tai thoi diem ¢ (phat) la:
7r s 117
0(t) = [(wm — t| = (— - —) t —1 (rad
(8) = l(com = wn)t ‘ 30 360 ‘ 360" (o)
Dién tich tam giac OAB dugc tinh theo cong thic:
1 117 117
S =—--0A-0B- O(t)) = --10-15-si < >—75 < )
NOAB = sin(6(t)) 5 sin { 205 sin 360

Theo dé bai, ta c?xn tim ¢t dau tién sao cho Sapap = 37, b:
117 ) 37.5 1

360 5

117
75 sin (360 ) =375 <~ sm(
Thoi diem ¢ dau tién ting véi goéc nhd nhat:
117 s 360 60
—l== = t= = — =~ 5,4545...
360 6 1.6 11 ’

Lam tron dén hang phan chuc, ta dudc t ~ 5,5 phit.

& Bai 4. C6 tam nguoi ngodi quanh mot ban tron. Mdi ngusi duge dua cho mot dong xu can déi
va dong chat. C4 tAm nguoi cung tung dong xu cia minh, ai tung dugc mit ngtia thi ding day,
con ai tung duge mit sap thi vAn ngdi yen. Biét rang xac suat dé khong c6 hai ngusi ding canh
nhau la ¢ (¢ la phan s6 t6i gian, a,b € N*). Tinh a* + b.

[} Hm)/zﬁ (/(z/zc/zazf. Vi méi nguoi déu c6 2 TH xay ra 1a diing hofic ngoi nén sé phan tit ctia khong
gian mau la n(Q) = 28 = 256.
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Goi A 1a bién ¢6 "khong c6 hai nguoi ding canh nhau".
1 2

6 5

Quan sat hinh vé, ta thay néu c6 5 ngudi ding thi sé luon c6 hai ngusi ding canh nhau, do
dé dé khong c6 hai ngusi ding canh nhau thi sé6 nguoi ding phai nhé hon ho#c bing 4. Ta di tim
s6 cach sap xép s6 nguoi diing nay vao trong ban 8 ngudi sao cho khong c6 hai ngudi ding canh
nhau.

& TH1: Khong co6 ai ding: C6 1 cach.
© TH2: C6 1 ngudi ding: C6 Cy = 8 céch.

© TH3: C6 2 ngudi diing: C6 C2 = 28 cach chon ra 2 nguoi diing trong 8 ngudi, trong d6 c6 8
TH hai ngusi ding canh nhau (6 cac cap vitri 1—2,2—3,3—-4,4—5,5—-6,6—7,7—8,8—1).
Suy ra s6 cach dé 2 ngusi ding va khong ai diing canh nhau 1 28 — 8 = 20 cach.

& TH4: C6 3 ngudi ding: C6 Cg = 56 cach chon ra 3 ngudi ditng trong 8 ngudi, trong do:
Truong hop chi ¢6 2 nguoi ding canh nhau 1a 8 - C} = 32 cach (vi 2 nguoi ding canh nhau
thi 1 ngudi con lai chi c6 thé chon 1 trong 4 chd dé ding (Iuu ¥ 1a 3 ngudi khong ding canh
nhau): vi du khi hai ngudi ditng canh nhau ¢ vi tri 1 va 2 thi ngudi ding con lai chi c¢6 thé
ditng 6 1 trong boén vi tri 4, 5,6, 7). Truong hop 3 ngudi diing canh nhau 1a 8 cach (6 cac vi
trila1—-2-3,2—-3-43-4-54—-5-6,5—-6—-7,6—-7—87—8—1,8—1—2). Suy ra
s6 cach dé 3 ngudi ditng va khong ai ditng canh nhau 14 56 — 32 — 8 = 16 cach.

& TH5: C6 4 ngudi ding: Khi nay ta chi c6 2 cach dé khong c6 hai ngusi ding canh nhau (4
nguci ding 6 cac vi tri 1,3,5,7 hodc 2,4,6,8).

Suy ra tong s6 cach dé khong c6 hai ngusi ditng canh nhau 1a n(A4) = 14+ 8 +20 + 16 + 2 = 47.

Suy ra x4c suat can tinh la P(A) = % =L =4

Vay a? + b = 47% + 256 = 2465.

& Bai 5. Mot bé nude c6 dang hinh chép cut tii gide déu cé chidu cao h = 40 cm, day bé 1a hinh
vuong canh 10 cm va miéng bé 1a hinh vuong canh 20 cm. Mot vién bi sit hinh cau khong noi
ban kinh 7 = 4 cm dat dudi day bé nuée. Ban dau bé can, sau dé nude dude do vao bé véi toc do
khong doi 20 cm?®/s. Téc do dang lén clia muic nuée trong bé khi vien bi sit ngap mot nita trong
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nude 1a bao nhiéu cm/s (két qua lam tron dén hang phan tram).

%

40 cm

o Hecong (é;,é/m;z. Céch 1: Stt dung cong thic tinh nhanh thé tich chép cut:

1
Vehop cut = gh <51 + /5152 + 52)

Thé tich chép cut ¢ chidu cao la h, day nhd 1a hinh vuong canh 10 cm c¢6 dién tich 1a S; = 10? =
100 ¢cm?; day 16n 1a hinh vuong canh a cm (a = 10 + 2z).

3] 10

B 5 C
I_ 2

il Iy

40

Minh hoa mat cit ctia bé nuée, dung va ki hiéu cac diem nhu hinh vé (doan thing mau cam la
canh day 16n a ctia mat nudce).

(9—9).

Vi mat nude song song véi hai mit day bé nén ta dé dang chiing minh duge AABC ~ AAEF
B - hz
AB  BC 740 5

Suy ra

== 3 suy ra canh ctia day 16n la

h h

106
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Dién tich cua day 16n la

Vay thé tich chép cut 1a

Vihop cut = %h<100+ 100 - (10+%>2+<10+%>2>
:%h<100+10 10+%)+100+2-10-%+(%)2)
—%h(200+100+%+5h+?2)

ho h?

:%h(SOO 12 +E>
h: B3
_100h+57+4—8

Céch 2: Quan sat bé nudc, ta thay nudc trong bé gisi han béi hai mat phang x = 0; x = h vA ¢6
h

thiét dien (dugc cit theo mat cit ngang) la hinh vuong canh a nén 6 thé tich 1a V = [ a?dz.
0

Lap lai cach tinh nhu cach 1, ta thu duge do dai canh day 16n ctia chép cut 1a a = 10+ 7 (cm)
v6i  1a chiéu cao clia nuée trong beé.

Suy ra thé tich vat thé la

v

2
(10 + %) dx

\r O\F

€T T\ 2
[100+2-10-Z+(Z) }dx

0
h

2
/ 100 + 5z + )da:

16
0
- (1001:—1— i 33_33;6> '
= (10017—1—5—332—1— Z;) '
5h2 b3
= 100k + 25 + .

Suy ra thé tich nudc c6 trong bé tai thoi diém ¢ 1a V = Vinep cut — Ve

chom

K B h
—100h+5—+——7rh2(4——>

2 48 3
5h*  h? 7rh3
= 100h + — + — —4mwh® + —
00h + 5 +48 mTh® + 3
Suy ra
5-2h  3-h? 7 - 3h?
h)=1 — — 47 - 2h
V'(h) 00 + 5 + 18 ™ + 3
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h2
=100+ 5h + 7= — 8rh + Th?.
Suy ra toc do dang lén ctia muc nuée trong bé khi vien bi sdt ngap mot nita trong nude la

W(t) = 20 — 20 ~ 0, 28.
)= vy 100454+ 4 —8matmaz

& Bai 6. Dé kham pha khong gian, cac nha khoa hoc thusng phai quan sat nhitng vat thé xa xoi
nhu sao chdi, tiéu hanh tinh v cac hién tugng thién vin khac. Nhdm muc dich do6, cac nha khoa
hoc thiét ké va phong cac vé tinh quan sat lén quy dao quanh Trai Dat. Hau hét cac vé tinh khong
chuyén dong theo vong tron hoan hio ma c¢6 quy dao la mot duong elip, véi Trai Dat nim ¢ mot
trong hai tiéu diém cta elip. Khi mot vé tinh chuyén dong trén quy dao elip, khodng cach giita né
va vat thé can quan sat lien tuc thay doi. Thong thuong, néu khodng cach tit vé tinh dén vat thé
can quan sat 1a ngan nhat thi cac thiét bi cAm bién trén vé tinh sé nhan duge tin hiéu tét nhat.

Cho mot vé tinh (dugc xem nhut 13 mot chat diém) chuyén dong xung quanh Trai Dat theo quy
dao 1a mot duong elip. Trong khong gian vé6i hé truc toa do vuong géc Oxyz (don vi trén moéi truc
Ox, Oy, Oz déu bang 6400 km), gia st vé tinh chuyén dong trén mit phang toa do (Ozy) theo quy
dao c¢6 phuong trinh 1a 22 + 3y? = 17. Vé tinh can quan sat mot vat thé (ciing duge xem nhu la
mot chat diém) chuyén dong trong khong gian. Theo cac két qua nghién citu, khi vat thé chuyén

dong dén vi tri A (2; %; ) thi viec quan sat vat thé dé la t6t nhat. Hay xac dinh toa do diém C
(trén quy dao elip ctia vé tinh) trong khong gian v6i hé truc toa do Ozyz néi trén sao cho khoang

. , . . b
cach tu vi tri C' dén vi tri A 1a ngan nhat. Biét toa do C(a; —=;0), tinh a + b7

V3
[ Hu‘o/nf (/(E/ﬁ[(é[. Goi toa do diem C niam trén quy dao elip ctia vé tinh 1a C(x;y; 2).
C
< Vi vé tinh chuyén dong trén mat phang toa do (Oxy) nén z = 0.
® Vi C nam trén elip nén toa do ctia C' théa man: 22 + 3y% = 17.
Suy ra C'(z;y;0) véi 22 + 3y* = 17.

Khoang céch tit C dén vat thé A (2; \1/—%; ) la:

16\
AC = x—22+(——)+0—82
\/( ) 7 (0—8)
Dé AC ngin nhét thi AC? phai ngadn nhat. Ta xét ham so:

f(x,y):(x—2)2+< —%)2—1—64

V6i diéu kién rang buoc g(x,y) = 2% + 3y?> — 17 = 0.

St dung phuong phap hinh hoc: Tai diém C' c6 khoang cach dén A ngin nhat, vecto C'A’ (v6i
C’, A" lan lugt 1 hinh chiéu ctia C, A 1én miat phang Ozy) phai ciing phuong véi vecto phap tuyén
7 cla elip tai C.

& Vecto phap tuyén cta elip tai C(z,y) 1a 7 = (2z;6y).
< Hinh chiéu cia A len (Ozxy) la A’ (2; 1—%; 0). Vectg CA' = (2 —x; \1/—% —y).

Dé AC dat cyc tri thi CA’ ciing phuong véi 7
16

2—x Y <16 )
= 2 =z—=2—
5 o S3y2—x)==x 7
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16 16

S 6y -3y =—x—2y & 20y —6y+ —x =0
V3 V3
16 —16z —8x

Sy2r—6)=——z=y= =
=0 == BT Sy e e T VA —3)
Thay y vao phuong trinh elip 22 + 3y? = 17:
6422 6422
1T e
3z —3)? SR
& 1% (x — 3)* + 642 = 17(x — 3)?
& 1t — 62° 4 5627 + 102z — 153 = 0

Nham nghiém ta thay « = 1 1a mot nghiém ctia phuong trinh trén.

=17

22+ 3

Lo _ =8(1) _ 4
lex_l:y—\/g(l,g)—jg-

. o X .-~ . 2 2 ~
Thit lai diéu kien elip: 12 + 3 - (\%) =14 16 = 17 (Thoa man).

Khi d6 AC? = (1 - 2)% + (& — 26)° 4 64 = 148 + 64 = 113,

(Céc nghiém con lai ctia phuong trinh bac 4 sé cho khoang céch 16n hon).

Vay toa do diém C can tim 1a C (1; 13; 0) =a+b=05.
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 5 Moén: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Ho nguyen ham ctia ham s6 f(z) = 622 + sinx 1a

@A) 223 — cosx + C. ®) 223 + cosz + C.

(©) 322 —cosx + C. (D) 12x + cosz + C.
3

o Hmfg g/(z}%jzdz, Ta 6 [ f(x)dx = [(62* +sinz)de =6 % —cosz+C = 2x® —cosz + C.

¢ Cau 2. Trong khong gian v6i hé toa do Oxyz, cho hai diém A(2;1;4), B(4;5; —2). Vecto AB
c6 toa do la

@ (2;4;-6). (1;2; -3). © (3;3;1). D (6;6;2).
[} Hav‘aj c/d/z(f{.’d(.’. Toa do vecto AB = (tp— Ay —Ya; 2 —24) = (4 —2;5—1;-2—4) =
(2;4; —6).

¢ Cau 3. Trong khong gian v6i he toa do Oxyz, cho hai vecto @ = (1;-1;2), 7 = (2;—1; -3).
Tinh do dai cta vecto 34 + 0.

@) V14. V114, © 5v2. D) 3+/5.
[ Huogzj (/(5)7(717(212. Ta c6 3U = (3;—3;6), suyra 3ud + v = (3+2; -3 — 1;6 — 3) = (5; —4; 3).
Do dai clia vecto 3U0 + ¥ 1a |37 + U| = /52 + 2432 =425+ 16 + 9 = /50 = 5v/2.
¢ Cau 4. Bat phuong trinh log;(2z — 1) < 2 ¢6 tap nghiém 1a
1
@Sz(;f}] ®B) S = (—o0;5].

03- (=) 03[
[ Huozzj (/(2/1(,71"(21; Diéu kién xac dinh: 2z —1 >0 2 > %
Bat phuong trinh tuong duong: 22 — 1 < 32 & 22 <10 & 2 < 5.
Két hop diéu kién, tap nghiem 1a S = <%, 5]

$& Cau 5. Khao sat thoi gian st dung mang xa hoi trong mot ngay cia hoc sinh 16p 12X:
Thai gian (phat) | [10;20) | [20;30) | [30;40) | [40;50) | [50;60) | [60;70)
Sé hoc sinh 5 7 15 6 5 4

Thoi gian trung binh stt dung mang xa hoi xap xi bang

@) 36,7. 38, 2. © 37,6. ©) 32,6.

N uong din “gici. Tong s6 hoc sinh n = 42. Gi4 tri dai dién cac nhém: 15,25, 35,45, 55, 65.

-154-7-254-15-35+6-45+5-55+4-65 __ 1580 ~ 37.6
—_— 42 ~~ .

Trung binh 7 = D)
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¢ Cau 6. Cho ham s6 y = f(z) lien tuc trén R va ¢6 bang xét dau dao ham:

r | —o00 -3 0 2 400

Y + 0 - 0 + 0 -

Ham s6 dong bién trén khoang nao?
@ (0;1). (—3;0). © (2;+00). D (—o0;—1).
e lucong c/('z‘v/z(/ géds. Ham 56 dong bién khi ' > 0, tiic la tron (—o00; —3) va (0;2). Khoéng (0;1)
nam trong (0;2).
¢ Cau 7. Tap nghiém ctia phuong trinh cosz = 0 la
@A) S={kr|kelZ} ®) S = {k27 | k € Z}.
@ s5={Z+kr|kez} © 5= {3 +her|kez}.
[} Huogzj (/(5)1(717(212. Phuong trinh cosz = 0 & x = § + kn, k € Z.
¢ Cau 8. Cho cap s6 cong (u,) c6 uy = —3 va ug = 7. Cong sai d 1a
@A) d=4. B d=1. © d=3. D d=2.
N lucong din gici. Ta c6 ug = +5d = 7= —3+5d=5d=10=d = 2.
¢ Cau 9. Cho hinh chép S.ABC c¢6 day ABC la tam gidc déu canh 6, SA =5 va SA L (ABC).
Thé tich khéi chép 1a

(A) 45v/3. 9v/3. ©) 36v/3. (D) 15v/3.
e ucong c/(?/ijz,'(z’zf. Snape = 3 = 9v/3. Thé tich V = 1.9v/3.5 = 15v/3.

$® Cau 10. Cho hinh lap phuong ABCD.A'B'C'D’. Géc giita hai dusng thing A’C’ va D'C bing
B/

Al

@) 90°. 60°. © 30°. ©®) 45°.
o Hocong (&zwgfgz. Vi A'C"// AC nén goc (A'C',D'C) = (AC, D'C). Tam gidgc ACD' c6 AC =
CD' = D'A (déu la duong chéo mat 1ap phuong) nén 1a tam giac déu. Vay goc bang 60°.
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¢ Cau 11. Cho hinh lang tru ABC.A’B'C’. Phat biéu nao sau day ding?

@ BA+AC = A4 ® BA+AC = BC.
© BA+AC =C'B. ©) BA+ A'C" = BC'.

[ Ha(fy (/(E/g[d[. Taco A'C' = A_é Khi do B_A) + A'C = E‘i + A—C) = B_C)

: . 2wt
> Cau 12. Déthihamséy—2x+

®y=-2 ® z=-2 ©y=1 D z=2.

. » ~ N N N T 20+1 _ 2
[ /{uo;(zf a/(z,/z,jzm,. Tiém can ngang la y = lim, o, =205 = 5 = —2.

c6 dudng tiém can ngang la

Phan II. Cau tric nghiém dang sai Thi sinh trd l0i to cau 1 dén cau 4. Méi i a) b) c) d)
thi sinh chon dung hodc sai
& Bai 1. Qua khao sat, thoi gian hoan thanh mot bai thi thit tét nghiép ctia mot sd hoc sinh 16p
12 ctia truong Y dugce ghi lai & bang sau:
' Thoi gian (pht) | [65;70) | [70;75) | [75;80) | [80:85) | [85;90]
56 hoc sinh 5 13 18 35 31

a) Khoadng bién thién clia mau s6 liéu trén bang 20.
b) Ti phan vi Q3 clia mau s6 liu trén bang 85, 9. (két qua lam tron dén mot chit s6 thap phan)
c¢) Phuong sai ctia mau sb ligu trén bang 34, 2. (két qué lam tron dén mot chit s6 thap phan)
d) S6 hoc sinh ¢6 thai gian lam bai tit 65 phtut dén dudi 75 phut chiém ti 1e 1a 17,6%. (két qua
lam tron dén mot chit s6 thap phan)
(Y} Huoéy cz,/(gzé/cz'(z’,z'. Toéng s6 hoc sinh tham gia khao sat 1a: n =5 + 13 4+ 18 + 35 + 31 = 102.
a) Sai. Khoang bién thien R ctia mau s6 lieu ghép nhom 1a hiéu gitta dau muat phai cia nhém
cudi cliing va dau mit trai cia nhom dau tién:
R =90 — 65 = 25.
Vay khéng dinh R = 20 14 sai.
b) Ping. Ta c6 & = 3122 — 76 5. Bang tan s6 tich liy:

Thdi gian [65:70) | [70;75) | [75;80) | [80:85) | [85;90]
S6 hoc sinh (n;) 5 13 18 35 31
Tan s6 tich lay (cf;) 5 18 36 71 102

Viefy, = 71 < 76,5 < c¢fs = 102 nén nhém chita t phan vi thid ba Q3 1a [85;90]. Ta co:
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L= 85,h = 5,715 = 31,Cf4 =T71.
Qg - 85 +
Vay khéng dinh b 1a ding.

76,5 — 71 27,5
3—1.5_85+TN85,887~85,9.

c¢) Sai. Gi4 tri dai dien cac nhém lan lugt 1a: @1 = 67,5; 19 = 72,5; 03 = 77,5; 14 = 82,5; 15 =
87, 5.
S6 trung binh ctia mau s6 lieu:
5-67,5+13-72,54+18-77,5+35-82,5+31-87,5 8275
102 102

T = ~ 81, 127.

Phuong sai ctia mau so lieu

1 674787,5 [ 8275)°
2:— . 2 —_2: ) — =~ 4% .
s n(§ na?) — 05 (102) 33,9004 ~ 33,9

Vay khazmg dinh c 1a sai.

d) Ding. S6 hoc sinh ¢6 thoi gian lam bai tit 65 phit dén dudi 75 phit thuoc hai nhém [65; 70)
va [70;75) 1a: 5 + 13 = 18 hoc sinh. Ti I¢ phan tram so v6i tong s6 hoc sinh 1a:
18

P=—"-100% ~ 17,647% ~ 17,6%.
102 % ,647% 6%

Vay khéng dinh d 1a ding.

& Bai 2. Trong khong gian v6i he toa do Ozyz (don vi trén cac truc 1a mét), mot thiét bi bay
khong ngudi 14i xuat phat tit diém A(1;2;0). Thiét bi chuyén dong thing nhanh dan theo huéng
clia vecto don vi ¥ = (a;b;c) véi || = 1. Téc do clia thiét bi phu thuoc vao thoi gian ¢ (giay)
theo cong thiic v(t) = mt + 10 (m/s), trong d6 m 1 hing s6 duong. Biét ring sau 5 giay ke tit lic
xuat phat, thiét bi di duge quing duong 125 m. Vecto chi phuong chuyén dong o tao véi tia Oz
mot goc 45°, tao véi tia Oy mot géc 60° va tao véi tia Oz mot géc nhon. Kiém tra tinh dung/sai
clia cac khang dinh sau:

1
a) Cc = 5
2 - 1 - 2
b) Phuong trinh quy dao la duong thang x\/g S T ;
c) m=4.

d) Sau 10 giay ké tir lic xuat phat thi thiét bi dat do cao 200 mét.
[ /L/u‘o/‘/;; din gidi. a): Ding.
C C
Goi a, 8,7 lan lugt 1a goc tao bdi vecto don vi U véi céac tia Oz, Oy, Oz.

Ta c6 cac hé so a, b, c chinh la cac cosin chi phuong: a = cosa = cos45° = - va b = cosf =

1
60° = —.
cos 5

2 2
= ) 2 1 1 1 1
Vi ¥ 1a vecto don vi nén: a?+b*+c? =1 = (\/7_) -1—(5) +02:1:§+Z+02:1:>02:Z'

Do u tao v6i tia Oz mot goc nhon nén ¢ = cosy >0 = ¢ =

N —

c¢): Sai.

t t
. 1
Quéang duong thiét bi di dugce sau thoi gian ¢ 1a: S(t) = / v(z)dr = / (ma+10)dx = bmxz + 10z
0 0

1 2
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N . 1 25
Theo dé bai, sau 5 giay thiét bi di duge 125 m: S(5) = 125 = §m~52 +10-5 =125 = 7m+50 =
2
125:>?5m:75:>m:6.
b): Ding.

Vecto chi phuong cia quy dao 1a U = <

V2 11
222)

Chon vecto chi phuong ciing phuong 1a o' = 27 = (v/2;1;1).
) . . 5 —1
Thiét bi xuat phat tit A(1;2;0), nén phuong trinh chinh tic ctia dudng thang quy dao la: L =

V2

y—2 =z
1 1
d): Ding.

. 1
Quéng duong thiét bi di duge sau 10 giay la: S(10) = 3 6-10% + 10 - 10 = 300 + 100 = 400 m.
Toa do ctia thiét bi tai thoi diém ¢ 13 M( )= A+ S(t)-d
Do cao ctia thiét bi chinh 1a cao do z: 2(t) = 24 + S(t) - c =0+ S(t) -

[\Dlr—t

. 1
Tai thoi diém ¢ = 10: (10) = 400 - 5 = 200 m.

& Bai 3. Hinh phing (H) du6i day dugc gidi han bdi cac canh AB, AD clia hinh vudng va céc
cung phan tu ciia cac dudng tron c6 ban kinh bang 2 cm vé6i tam lan lugt 1a trung diém ciia céc
canh BC va AD va duge gan vao hé truc toa do Oxy nhu hinh vé dudi day:

xz

(Co)

Kiém tra tinh ding/sai cia céc khﬁng dinh sau:

a) Cung tron phan tu (Cy) ¢6 tam I5(4;2).
b) Phuong trinh clia cung tron phan tu (C1) la y = 2 — V4 — 2.
¢) Dién tich hinh phang (H) bang 8 cm?.
)

d) Ngudi ta mudn tao ra mot vat trang tri dang khéi tron xoay bang cach quay hinh phang (H)
quanh truc AB thi lic nay vat trang trf c6 thé tich bang 72 cm? (Két qua lam tron dén hang
don vi).

[} Ha’o‘zy c/rz‘}éjz’fizf, Dua vao hinh vé, ta thiét lap hé toa do véi truc Oz thing ding va Oy nim

ngang. Goc toa do B = O(0,0).
Khi dé: A(4;0), C(0;4), D(4;4).
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Trung diém ctia BC 1a [,(0;2), trung diem ctia AD 1a I5(4;2).
a): Ding.

Cung tron (Cy) di qua diém (2;2) va (4;4), tam clia né 1a trung diém canh AD, do d6 toa do

b): Ding.
Cung tron (C) c¢6 tam I;(0;2) va ban kinh R = 2.
Phuong trinh dudng tron la: 22 + (y —2)?2 =22 & (y—2)2 =4 —2? © y =24+ /4 — 22,
Vi cung (C}) nim trong khoang y € [0;2] nén phuong trinh 1a y = 2 — /4 — 22 véi x € [0;2].
c): Dang.
Ham s6 xac dinh dudng bién ctia hinh phang (H) 1a:
2—V4—2a? khi 0 <z <2
f(x):{2+\/4—(957—4)2 khi 2 < z < 4

Dién tich hinh phang (H) la:
2 4
S:/ (2—\/4—x2)dx+/ 24+\/4—(x—4)2)dr =4 —7)+ (4+7) =8 cm’.
0 2
d): Sai.
Truc AB chinh la truc Oz (truc thing ditng trong hinh).
Thé tich khéi tron xoay khi quay (H) quanh Oz la:

V= 7r/04[f(x)]2d:c _ (/02(2 VI 22)dr + /j(z + m)2dx>.

Tinh toan cac tich phan:

I = /2(8—352 —4vV4A — 2?)dx =
I = /4(8— (x—4)? +44/4 — (v — 4)?)dz = %wm.

4 4
V@szﬂ(go—élﬂ—l—?o—i—llﬁ) :80%%83,78011137&7201113.

& Bai 4. Trong y hoc hat nhan, déng vi phong xa I-131 thuong duge stt dung dé hd trg chan doan
va diéu tri cac bénh 1y vé tuyén giap. Sau khi tiem vao co thé bénh nhan, sé lugng hat nhan phéng
xa sé giam dan theo thai gian. Gia st khéi lugng m(t) (don vi: mg) ctia I-131 con lai trong co the
tai thoi diém ¢ ngay (¢t > 0) théa man m(t) > 0 va téc do phan 4 ti lé thuan véi khéi lugng hién
c6 theo phuong trinh m/(t) = k - m(t) v6i k # 0. Ké qua kiém tra cho thay khéi lugng I-131 con
lai tai thoi diém ¢ = 8 ngay va t = 16 ngay lan lugt 14 4 mg va 2 mg. Kiém tra tinh ding/sai clia
cac khiang dinh sau:

32
4
8x—x—] 4= A0
31, 3

a) m(t) = eM*tC v6i C 1a mot hing s6 xac dinh.

In2
b) k=——.
) 4
c) C=3In2.
d) Khéi lugng 1-131 con lai trong co thé tai thoi diém ¢ = 24 ngay nhoé hon 0, 8 mg.
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[ Hwo‘/y din gidi. a): Duang.
C

()
m(t)

Ta ¢6 phuong trinh vi phan: m/(t) = k- m(t) <

. p ) 't
Lay nguyén ham hai vé theo bién ¢: / T:?((t)) dt = /kdt = In|m(t)| =kt +C.
Vim(t) > 0 nén In(m(t)) = kt + C = m(t) = eF+C.
b) va c):

Theo gia thiét:
© Tait=8m@B) =€ =4=8k+C=In4=2In2 (1)
& Tai t = 16: m(16) = !¢ =2 = 16k + C =In2 (2).

Lay (2) — (1) ta duge: 8k =In2 —2In2=—In2 =k = —1%2.

= b) Sai.

Thay k vao (1): 8 - (—1%2) +C=2In2= —In2+C=2In2= C =32
= c¢) Ding.

d): Sai.

Ham khéi lugng 1a m(t) = e~ 5 t+31n2,
Tai thoi diém ¢ = 24:
m(24) = e~ 524432 _ —3In24+3n2 _ 0 _ | mg.

11> 0,8 nén khdi lugng I-131 con lai tai ¢ = 24 khong nhé hon 0, 8 mg.

Céch giai nhanh: Nhan thay ctt sau 8 ngay khoi lugng gidam di mot niia (tit 4mg vé 2mg), nén
sau 8 ngay tiép theo (titc ¢t = 24) khéi lugng sé con 2 : 2 = 1 mg.

Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.
& Bai 1. Cho hinh chép S.ABCD c6 dday ABCD 1a hinh vuong véi AB = 6. Biét rang hinh chiéu
vuong géc ctia S trén miat phing (ABCD) la trong tam H cta tam giac ABC va SH = 3/2.
Khoang cach gitta hai dudng thang AC va SD bing bao nhi¢u? (Khong lam tron két qua cac phép
tinh trung gian, chi lam tron két qua cudi cung dén hang phan tram)
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[ HMU/W f/(f/i/czfa’z,'.

D&t hé truc Ozyz nhu hinh vé bén.
A(0;6;0), C(6:0;0), B(0;0;0), H(2;2;0), $(2:2;3v2), D(6;6:0)
([Z@, SD] -ZB‘

e

Ap dung cong thie: d(AC, SD) =

Ta c6: AC = (6; —6;0), SD = (4;4; —3V/2), AD = (6;0;0).
[AC, SD] = (18v/2;18v/2:48) = [AC, SD| - AD = 108v/2
1108+/2]

V (18v2)2 + (18V/2)? + 48?

& Bai 2. Tram tau citu ho duge dat tai vi tri A(5;0;0) trén mot hon ddo nhéd trong khong gian
Ozyz (don vi tréen méi truc duge tinh bang km), duge st dung lam tram cttu ho, cttu nan trén

~ 2,55

= d(AC,SD) =

bién.
z

dy

A

Tau du lich B dang di chuyén (van téc khong d6i) trén tuyén dudng duge mo ta bdi duong thing

r=2+1
dy:{y=1—2¢t .Tauchd hang C dang di chuyén (van toc khong ddi) trén tuyén duong van tai
z2=0

r=2-—3s

duge mo ta béi duong thang ds y=11+s . Do thoi tiét xau, nén hai tau B va C gap su ¢6
z=20

va can dudce tiép can khan cap. Tram citu ho diéu mot tau ctu ho xuat phat tit A dé lan luot tiép
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can tau du lich B trudc, sau d6 dén tau ché hang C. Xét vi tri toi wu ctia tau du lich B dung lai
va tau ché hang C dimg lai sao cho tdng quing dudng tau citu ho can di T = AB + BC + CA 1a
nho6 nhat. Khi d6 Py, = /a (km), hay tinh a + 20257

(&) Huozz(/c a,]a’,)%z,’[ézi. Chiing ta can tim vi trf t6i uu ctia tau du lich B (tuong tng véi diem B

tren dy) va tau ché hang C (tuong tng véi diem C trén dy) sao cho tong quing dudng citu ho
T = AB + BC + C'A 1a nhé nhat.

Trong khong gian Oxyz, ta c6:
¢ Diém A(5;0;0) va hai dudng thang dy, d, déu nam trong mat phang (o) : z = 0.

& Dudng thing d; di qua M (2;1;0) c6 vectd chi phuong @; = (1; —2;0). Phuong trinh tong
quét ctia d; trong mat phang z =0 1a: 2(z —2) +1(y— 1) =0 2x+y — 5= 0.

® Duong thang dy di qua N(2;11;0) c6 vecto chi phuong @ = (—1;1;0). Phuong trinh tong
quat clia dy trong mat phang z =01a: 1(z —2) +1(y —11) =0z +y — 13 = 0.

Dé tong AB + BC + C A nhé nhéat, ta stt dung phuong phap doi xiing:
& Goi A; la diém déi xing ctia A qua duong thang d;. Toa do A;(z;y) thda man:
{x:5—2-2-2<5>+°—5 —5-4=1

21 = A;(1;-2;0).
y=0-2-1-2=-2

& Goi Ay 1a diém dbi xing ctia A qua dudng thang dy. Toa do As(w;y) thda man:
=5—-2-1-208 =548=13
! mi =0 = 4,(13:8;0).
y=0-2-1-2=38
Khi dé, vl m01 B e d1 va C € dg, ta co AB = AlB va AC = AQC
Dodo T=AB+ BC+ CA=AB+ BC + CAs,.

Theo bat déng thtc tam gidc mé rong, A\B + BC + CAy, > A;A,. Dau "=" xay ra khi
Ay, B, C, Ay thang hang theo thit tu do.

Gia tri nhé nhat cua T la:

Poin = AjAy = /(13 = 1)2+ (8 — (=2))2 + (0 — 0)2 = /122 + 102 = /244 (km).
Suy ra a = 244.

Vay a + 2025 = 244 + 2025 = 2269.

& Bai 3. Xép ngau nhién 7 cuén sach khac nhau, trong d6 c6 mot cudn 1a sach Toan vao mot gia
sach c6 4 ngan. Biét rang sau khi xép, moi ngan déu c6 it nhat mot cudn sach. Goi A 1a bién cb
"trong 4 ngan sach, c6 ding mot ngan chita s6 lugng sach nhiéu hon hén céc ngin con lai" va B
12 bién ¢6 "cudn sdch Todn hoc ndm & ngan c¢6 nhiéu sach nhat d6". Tinh P(B|A) (Két qua lam

K i

[} Hzm‘igj a,/r‘z‘”nf/ /éi. Goi m; 1a 86 sach & ngan thi i (1 = 1,2,3,4).

tron dén hang phan tram).
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Theo gia thiét n; > 1 vang +ng +ns+ny = 7.
Cac truong hop vé s6 lugng sich ¢ cac ngan théa man bién c6 A la:

& Trudng hop 1: Bo s6 luong sach 1a {4,1,1,1}.
7!

T = 210 cach xép

S6 cach chon ngan ¢6 4 cudn 1a C} = 4. V6i mdi cach chon ngan, c6

sach.
Tong s6 cach xép ciia truong hop nay la 4 x 210 = 840. S6 cach xép ma sach Toan nam &

ngin c6 4 cudn 1a 4 x = % 210 = 480.

& Trudng hop 2: Bo s6 luong sach 1a {3,2,1,1}.

7!
3121111!
Téng s6 cach xép clia trudng hop nay 1a 12 x 420 = 5040. S6 cach xép ma sach Toan nim &
ngin c6 3 cudn 1a 12 x % x 420 = 2160.

. . 4] . a .
SO cach hoan vi cac ngan la 9 = 12. V6i moi céch, ¢6 = 420 cach xéep sach.

Luu y truong hop {2,2,2,1} khong thdéa man bién ¢6 A vi ¢6 3 ngén cling chita s6 lugng sach nhieu
nhat 14 2, nén khong c6 ngan nao chita nhidu hon han cac ngan con lai.

S6 phan tit ctia bién ¢6 A la: n(A) = 840 + 5040 = 5880.

S6 phan t1t ctia bién ¢ AN B 1a: n(AN B) = 480 + 2160 = 2640.

Xac suat can tinh la:

P(BIA) n(ANB) 2640 22
 n(A) 5830 49

Lam tron dén hang phan tram, ta duge P(B|A) ~ 0,45.

~ 0,4489...

& Bai 4. Mot cong ty cong nghé san xuat mot loai san pham méi. Cong ty xac dinh ring 1gi nhuan
L(x) (don vi: trieu VND) thu duge tir viec san xuat va ban hang duge mo hinh héa bdi ham s6:
L(z) = 1500 + 400 1n (155) — . Trong d6, « la s6 san pham ton kho, véi € N va 1 < z < 1200.
Cong ty can tinh toan luong ton kho dé thu vé lgi nhuan t6i da, héi lgi nhuan t6i da dé6 1a bao

nhiéu trieu dong (két qud lam tron dén hang don vi).

N ouong [/(Ul(jlﬁl Xét ham s6 lgi nhuan L(z) = 1500 + 4001n (155) — « tren doan [1;1200].
C

Ta c6 dao ham:

T ! 1
e o= 400
L(a) = 400- B0) ) _yp. Bm _y 400
1200 1200 X

Cho L/(z) =04 %% — 1 =0 < 2 =400 (théa man diéu kien 1 <z < 1200).

Béng bién thién ctia ham s6 L(z):

T 1 400 1200

L'(x) + 0 —

1100 —4001n 3

L(z) / \

L(1) 300
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Do d6, ham s6 dat gia tri 16n nhat tai z = 400.

Gia tri lgi nhuan t6i da la:
400

1
L(400) = 1500 + 400 In (TOO) — 400 = 1100 + 400 In (§> = 1100 —400In 3

Tinh toan gia tri xap xi:
L(400) ~ 1100 — 400 - 1,0986 ~ 1100 — 439, 44 ~ 660, 56
Lam tron dén hang don vi, ta dugce két qua 1a 661 trieu dong.

& Bai 5. Néu Dy 1a chénh léch nhiét do ban dau gitta mot vat M va cac vat xung quanh, néu cac
vat xung quanh ban dau c6 nhiét do T thi nhiét do ctia vat M tai thoi diem ¢ duge mo hinh héa
bdi ham s6 T'(t) = Ts + Dy - e % (1) (trong d6 k 1a hing s6 duong phu thudc vao vat M). Mot con
ga tay nuéng dugce lay tur 10 nuéng khi nhiét do ctia n6 da dat dén 195°F va dugde dit trén mot
ban trong mot cian phong c6 nhiet do 14 65°F. Hoi sau it nhat bao nhiéu phit thi nhiet do ga tay
nuéng khong vugt qua 91°F (Két qua lam tron dén hang don vi), biét ring nhiet do ctia ga tay
nudng la 150°F sau nita gio.

[} Haaéy f/(S)wzké,zZ. Sau nita gio, nhiét do ga tay nudng la 150°F nén ta co
17 17\ ~°
1 — 1 _ . ~—0,5k —0,5k _ k — (_) ]
50 = 65 + (195 — 65) - e % = o 2 e = (5
Dé nhiét do clia ga tay nuéng khong qua 91°F thi

—kt eyt o L 17\ _1
65+ (195 —65)e ™ <9l (") "< - | = §g<:>t2 log

5 26

l\)‘»—l
Sl
VRN
U] =
~~

N | —

o1 1
Dai §log% (5) (h) ~ 114 ph.

& Bai 6. Nguoi ta xay dung mot chan thap bang beé tong c6 dang khoi chép cut tit giac déu (Hinh
bén). Canh day duéi dai 5 m, canh day trén dai 2 m, canh bén dai 3 m. Biét ring chan thap dugc
lam bing bé tong tuoi véi gia tien 1 1470000 dong/m®. Tinh s6 tién dé mua bé tong tuoi lam
chan thap, két qua lam tron dén hang trieu.

D/

A/
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[} Hmfy f/(f/é/czfa’[.

Nita duong chéo hinh vuong déy trén 1a v/2 m.
5v2
Nita duong chéo hinh vuong day dudi la %_ m.

Chiéu cao khéi chop cut déu l1a

Thé tich khéi chép cut déu 1a

V:

Vay gia tién mua bé tong tuoi 1a

39v/2

1470000 x — ~ 41000000 dong.
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 6 Moén: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

$® Cau 1. Cho khéi chép c6 dien tich ddy B = 5a? va chiéu cao h = a. Thé tich ctia khdi chop da

cho bing
O 3 D 3 3 O 3
@éa. éa. (© ba®. @ga.

. . . 1 1 5}
[ H‘“’W a/czf)yz‘a’zf. The tich ctia khoéi chop duge tinh theo cong thitc: V = —~Bh = §-5a2-a = ga?’.

¢ Cau 2. Trong khong gian Oxyz, cho hai vecto @ = (1;3;—2) va v = (2;1;—1). Toa do cla
vects U — v la
@ (3;4;-3). (—1;2;-1). © (1;-21). @ (-1;2;-3).

O /luong din gidi. Taco T —T=(1-2,3—1;-2—(=1)) = (=1;2; —1).

w

5:1:—1?
T+ 2

A) z=5. B y=5. © z=2. D) x = —2.

(e /Z{uv‘égj a/df/z(fzfa’zf, Duong tiem can ding ctia do thi ham s6 1a nghiém cia mau sé: z +2 =0 &

> Cau 3. Duong thing nao la duong tiem can ding clia do thi ham s6 y =

r = -2
¢ Cau 4. Tap nghiém clia bat phuong trinh 227! < 4 I3

@) (—o0;1). (1; +00). © (—o0;1]. ©) [1;+00).

e Hm@ 5/1512717(217, Tac6 2t <42 <2 o rr1<2a2<1.

Vay tap nghiém la (—oo; 1].
¢S Cau 5. Cho tap hop P = {n € N |2 < n < 5}. Tap hop nao sau day la tap hop liet ke tat ca
cac phan tit cia P?

@ P ={3:4}. P ={2:3;4:5}.

© P ={2;3;4}. (D) P = {3;4;5}.

[} Haon(j z/rz‘”/ifz'd,[, Vi n la s6 tu nhién va 2 < n < 5 nén cac gia tri n théa man la 3,4, 5. Vay
P ={3;4;5}.

&> Cau 6. Trong khong gian Oxyz, cho mat phang (P) : # — 4y + 5 = 0. Mot vectd phap tuyén
clia mat phang (P) c6 toa do la

@ (1;-4;5). (—4;0; —4). © (1;-4;0). © (1;0;—4).

[ Hwoz(y (/[;}2(7[.'(2&'. Mit phang (P) : Az + By + Cz+ D = 0 c¢6 vecto phap tuyén 7 = (4; B; ).

Duya vao phuong trinh  — 4y + 02 +5 =0, ta c6 7 = (1; —4;0).
¢ Cau 7. Cho hinh chép S.ABC c6 day ABC la tam giac déu, SA vuong géc véi mit phang day.
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Goi M la trung diém ctia BC. Khang dinh nao sau day sai?
S

@BCJ_SA. ®) BC 1L AM. @BCJ_SB. @BCJ_SM.
[} Hmfy f/[’f/ijzfd[.

-SA 1 (ABC)= SA 1 BC (A dung).

- AABC déu, M 1a trung diém BC = AM 1 BC (B ding).

_BC L AM va BC L SA = BC L (SAM) = BC L SM (D ding).
- Khong ¢6 co s6 dé két luan BC' L SB.

$® Cau 8. Trong khong gian Oxyz, cho mit cau (S) c6 tam I(1;2; —1) va ban kinh R = 3. Phuong
trinh mat cau (9) la

@ (z+1)72+(y+2
(4 1)+ (y+2
© (z =1+ (y—2)°
@ (z =17+ (y-2°+(z+1)=

R?.
Thay s6: (x — 1)+ (y —2)*> + (2 + 1) =32 =0.

¢ Cau 9. Cho cap s6 nhan (u,) v6i u; = —8 va uy = 1. Cong boi ctia cap s6 nhan da cho bing
1 1
) 3 —2. © 2. (D) —5
(&) Hw)/?ﬁ f/a?/z(,jzfa?z. Ap dung cong thiic s6 hang tong quéat: uy = vy - & 1= —8-¢3 & ¢ =
R
s 71Ty

¢ Cau 10. Cho ham s6 y = f(z) c6 dao ham f'(z) = (z — 2)*(1 — z) v6i moi x € R. Ham s6 da
cho dong bién trén khodng nao sau day?

@ (—o00;1). (25 +00). © (1;+00). @ (1:2).
o Huozzy (2,/(2‘\1171.'(21.7. Ham s6 dong bién khi f'(z) > 0« (z —2)*(1 —z) > 0.
C
Vi (z —2)? > 0 v6i moi x, nén dau cta f'(z) phu thuoe vao 1 — .
1—2z >0« z <1. Vay ham s6 dong bién trén khoang (—oo; 1).

$> Cau 11. Thoi gian dam thoai clia mot s6 cude goi bdi mot nhan vién sale dude cho két qua
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nhu bang sau:

Thoi gian ¢ (phit) | S6 cude goi
0<t<l1 21
1<t<2 23
2<t<3 24
3<t<4 17
4<t<5 15

Tim khoang tit phan vi clia mau s6 lieu ghép nhém tren (1am tron két qué dén hang phan tram).

@) 2,37. 2,28. © 2,38. (D) 2,24.

e Hu‘o‘?f (/(;,Um;zi. Comau n =21 + 23+ 24+ 17 + 15 = 100.

25 —21
23

75 — 68
17

T phan vi thit nhat Q;: % — 25 niim 6 nhém [1;2). Q1 = 1 + 1,17,

3 .
Tt phan vi thit ba Qs: Zn = 75 ndm 6 nhém [3;4). Q3 =3+ -1~ 3,41.
Khoang t phan vi Ag = Q3 — Q1 = 3,41 — 1,17 = 2,24,

¢ Cau 12. Cho hinh lap phwong ABCD.A'B'C'D'. Dat AA' = @, AB = b, AD = €. Goi M, N
lan lugt 1 trung diém ctia AB va DD’. Phét biéu nao sau day ding?

A’ D’
B 1 e
A/,L;/,:ii ,,,,,,,,,, D
M
B C
=3 - 1> — 1, 1> _
@MN:a+§b+c @MN:§a+§b+c.
[} /Z{a‘()/‘/y a/a‘wléj[d[.

Ta c6 MN = MA+AD + DN = —SAB + AD + 5DD'.
Vi ABCD.A'B'C'D'’ 1a hinh lap phuong nén DD’ = AA' = @.
1, 1

VayMN:—§b+c+§a:§a—§b+c.

Phan II. Cau tric nghiém dang sai Thi sinh trd [oi t cau 1 dén cau 4. Moéiij a) b) c) d)
thi sinh chon ding hodc sai
& Bai 1. Mot cong ty kim cuong thong ke c6 60% nguoi mua kim cuong 1a nam, c6 40% s6 ngudi
mua kim cuong 1a nam trén 50 tudi va 30% s6 ngudi mua kim cuong 1a nit trén 50 tudi (gia s chi
c6 2 giéi tinh nam va nt).
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a) Xéac suat mot ngudi nit mua kim cuong clia cong ty trén 1a 0, 4.

b) Biét mot ngudi mua kim cuong 1a nam, xac suat ngudi dé tren 50 tudi 1a

(OV)
W

¢) Biét mot ngudi mua kim cuong la nit, xac suat ngusi do trén 50 tudi la —.

>~

d) Trong s6 nhiing ngudi mua kim cuong tai cong ty nay thi ti 1&é ngudi trén 50 tudi trong s6
nhitng ngudi nam cao hon ti 1& ngudi trén 50 tudi trong s6 nhitng ngudi nit 1a 2 lan.

(&) Haogy a/(ﬁ)wzfzé,zf. a) D Goi A 1a bién ¢6 "ngudi mua kim cuong la nam", suy ra P(A) = 0,6.

Khi d6 A 1a bién c6 "ngusi mua kim cuong 1a nit", suy ra P(A) =1 —0,6 = 0, 4.
b) S Goi B la bién ¢6 "ngusi mua kim cuong trén 50 tudi".

C6 40% s6 ngusi mua kim cuong 1a nam trén 50 tuoi suy ra P(AB) = 0, 4.
P(AB) 0,4 2

P(A) 0,6 3
c¢) D C6 30% s6 ngusi mua kim cuong 1a nit trén 50 tudi suy ra P(AB) = 0, 3.

Theo yeéu cau ctia dé bai ta can tinh P(BJA) =

X X . — _ P(4B
Theo yéu cau ctia dé bai ta can tinh P(B|A) = ( — ) L §
P(A) 0,4 4
P(B|A) 9
Ta c6 .
d) S Ta c6 P(BIA) 8

Vay ti 1é ngusi mua trén 50 tudi trong s6 nhitng ngusi nit cao hon ngusi nam gap 1,125 lan.

& Bai 2. Bon nhién liéu ctia mot chiéc may bay hinh con thoi duge thiét ké 1a mot khdi tron
xoay c¢6 mit cat ngang quay quanh truc clia may bay dude cho nhu hinh vé. Trén hé toa do Oxy,
don vi trén moéi truc bang mét, hé truc duge cho nhu hinh vé. Phan dau 13 mot khéi tron xoay
véi chiéu cao 9 mét, rong 8 mét, c6 dudng sinh (dudng cong ¢ vien) 1a mot phan do thi ham s6
y = f(z) = Vaz + b (a,b > 0); phan than 14 mot hinh tru cao 30 mét, duong kinh déy 8 mét; phan
dudi 1a mot nita hinh cau ndi tiép phan hinh truy.

8m l‘ﬂlllllil LIEL] -
“om 30m Tm

Cac ménh dé sau ding hay sai?

a. Thé tich ctia phan than bing 480 (m”).

b. 9a = 16.

c. Thé tich phan dau bing 247 (m?).

d. Theé tich ctia bon nhién liéu trén nhé hon 1750 mét khoi.

o uozzy (/(zf/z@jzfdzﬁ.
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b)

i ==
s | QR

1 f(z) ¥
e —_4.- b

9m - 30m 4m

S 8 .
a) Sai. Phan than 1a hinh tru ¢6 A = 30 m, ban kinh day R = 5= 4 m nén c6 the tich la:
Vi = mR%h = m - 4% - 30 = 4807 (m®).
Diing. D6 thi ham s6 y = f(x) = Vaxr + b di qua cac diém (—9;0) va (0;4) nén ta co:

f(=9)=0 - V=9 +b=0 - —9a+b=0 - b=16
f(0)=4 V0-a+b=4 b=16 9a = 16

16 16
Vaya:§:>y:f(x):\/§x+16.

N N Z 2 16
c) Sai. Phan dau la khoi tron xoay khi quay hinh phang gi6i han béi y = 1/ 33: + 16, truc hoanh

va cac dudng thang x = —9, 2 = 0 quanh truc Oz nén c6 thé tich la:
o ( [16 ’ 0 (16 8 0
V2—7r/ —ax+ 16 diL'_ﬂ'/ (—x+16>dx—7r(—:c2+16x> = 721 (m®).
9 9 9\ 9 9 9
d) Sai. Thé tich ctia bon nhién liéu bing tong thé tich 3 phan:
. N 5 1 4 128
- The tich phan dudi (ntta hinh cau ban kinh R = 4): V5 = 53" 43 = =T (m®).
- Téng thé tich bon nhién lieu:
128 1784

&

V= Vit Vst Vs =480m + 721 + —=m = ——7 ~ 1868, 17 (m®).

Vi 1868, 17 > 1750 nén ménh dé d sai.

Bai 3. He théng loc nuée bé boi vo ciing quan trong dé nguon nude duge lam sach thuong

xuyeén va giit vé sinh cho ngusi boi. Trong qué trinh van hanh loc nude thi lugng nude trong bé sé

thay doi theo thsi gian. Lugng nude trong bé gidm néu hé thong dang xa nude ban ra khéi bé va
tang néu hé théng dang cap thém nude sach cho bé. Biét ring 1 gallon gan bang 3,785 lit, dung
tich ctia bé 1a 1000 gallon va thoi diem 6 gid sang bé chita 250 gallon nuée. Ham s6 f(t) lien tuc
trén doan [0; 12] biéu thi cho toc do thay doi lugng nude trong bé theo thai gian ¢ gid, tit thoi diém
6 gio sang dén 6 gio chiéu dugce cho bdi ham s6

100t, 0<t<3
f(t) =4 200t +a, 3<t<6,(aecR).
100t — 900, 6 <t <12

V6i mbc thoi gian ¢ = 0 tai thoi diém 6 gio sang.

a) Tai thoi diém 9 git sang, nudc trong bé dang tang véi toc do 600 gallon/gis.
b) Gia tri cua a = 900.

c¢) Toc do thay doi lugng nude trong bé bang 0 vao lic 11 gio trua va 15 gid chidu.
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d) Lugng nudc trong bé 16n nhat trong khoang thai gian tir 9 gio sang dén 18 gio chiéu 1a 700
gallon nudc.

[ Hamj (/(gzwzf(;,zi. a) Sai Do t = 0 tai thoi diém 6 gio sang nén tai thoi diém 9 gid sang thi
t=3.
Ta c¢6 f(3) = 100 - 3 = 300 gallon/gis.

b) Dang V6it = 3, 100t = —200t + a < —600 4+ a = 300 < a = 900.

c) Sai Tai 11 gio trua (tuong duong ¢t = 5), toc do thay ddi lugng nude trong bé 1a f(5) =
—200 - 54900 = —100 gallon/gid.
Tai 15 gio chiéu (tuong duong t = 9), tdc do thay doi lugng nude trong bé 1a f(9) = 100-9—900 = 0
gallon/gid.

d) Duang T 9 gio sang dén 18 gio chiéu tic 1a 3 <t < 12.
T 3 <t <9, lugng nuée dang gidm vé 0.
Lugng nuée trong bé bat dau tang trd lai tit 9 < ¢ < 12,
Lugng nuéce trong bé tit 15 git chiéu dén 18 giv chiéu 1a

12
250 + / (100t — 900)dt = 700.
9

& Bai 4. Trong khong gian v6i he toa do Ozyz (don vi trén cic truc la mét), mot thiét bi bay
khong ngudi 14i xuat phat tit diem A(1;2;0). Thiét bi chuyén dong théng nhanh dan theo hudng
clia vecto don vi @ = (a;b;¢) véi |d| = 1. Toéc do ctia thiét bi phu thudc vao thoi gian ¢ (giay)
theo cong thiic v(t) = mt + 10 (m/s), trong d6 m la hing s6 duong. Biét ring sau 5 giay ke tit lic
xuat phat, thiét bi di duge quing duong 125 m. Vecto chi phuong chuyén dong o tao véi tia Oz
mot goc 45°, tao vdi tia Oy mot goc 60° va tao vdi tia Oz mot goc nhon. Kiém tra tinh ding/sai
ctia cac khang dinh sau:

r—1 y—-2 =z

N

b) Phuong trinh qui dao la duong thang
c) m=4.
d) Sau 10 giay ké tir Iiic xuat phat thi thiét bi dat do cao 200 mét.
[} Hu‘o‘y a,/r‘z‘x/z,/ lai. a): DPang.
Goi a, 8,7 lan lugt 1a goc tao bdi vecto don vi U véi céac tia Oz, Oy, Oz.
Ta c6 cac hé s6 a, b, ¢ chinh 13 cac cosin chi phuong:
a = cosa = cos4h° = > va b= cos f = cos60° = %

Vi %@ 1a vecto don vi nén:

2 2
2 1 11 1
a2+b2+02:1:><—\g—> +<5> =l ot tl=1= =

- . 1
Do wu tao v6i tia Oz mot goc nhon nén ¢ =cosy > 0= c= 7
c): Sai.
Quang duong thiét bi di dugce sau thoi gian ¢ la:
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1, L
—-mx* + 10x| = —mit® + 10¢.
2 0o 2

t t
S(t) = / v(r)dr = / (mz + 10)dz =
0 0
Theo dé bai, sau 5 giay thiét bi di duge 125 m:
1 25 25
5(5):125:»5m-52+10-5=125:,7m+5o:125;s?m:75jm:6‘

b): Ding.

N 11
Vecto chi phuong ciia quy dao 1a w = <§ 15 5)

Chon vecto chi phuong cting phuong 1a W =20 = (V2;1;1).

Thiét bi xuat phat tit A(1;2;0), nén phuong trinh chinh tic ctia duong thiang quy dao la:
r—1 y—2 =z

N
d): Ding.

Quang duong thiét bi di dugce sau 10 giay la:

1
S(10) :5-6-102+10-10:300+100:400 m.
Toa do ciia thiét bi tai thai diém ¢ 1a M() = A4 + S(t) - .
Do cao ctia thiét bi chinh 14 cao do z:

2(t) =244+ St)-c=0+S(t)- 1

o |

. 1
Tai thoi diem ¢ = 10: z(10) = 400 - 5= 200 m.

Phan III. Cau tra 16i ngan Thi sinh trd loi to cau 1 dén cau 6.

& Bai 1. Mot tam kinh lam mat ban c6 hinh dang tam gidc déu véi 3 dinh duge lam cong. Biét
canh tam kinh tam giac ban dau bang 16 dm. Dé cit géc duge dep thi ngudi ta dung dusng Parabol

(P) iy =~ Y22 1V

- 22 + ——— c6 hai nhanh tiép xtc véi hai canh clia tam gidc. Biét dién tich mat

kinh 1a av/b dm?, (véi a la s6 nguyén duong va b 1a s6 nguyén t6). Tinh a + b.

[ Hmfﬁ a/(fiz(fz'd,zf,
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Goi tam gidc ban dau 1a ABC, dyng hé truc nhu hinh vé.

Yy
A
X
B O C
sz N ~ A . PSR TN 2 \/g
Vi tam giac ABC' deu nén AO = 8v/3, dien tich tam giac la Sypc = 16° - T = 64+/3.
Phuong trinh duong thang AC: % + SL\/g =ley=—zv3+8/3.

Hoanh do giao diém ctia (P) va AC la nghiém clia phuong trinh

3 15+/3
—x\/§+8\/§:—\/T_x2+T\/_<:>x2—2x—|—1:O<:>x:1.

Dién tich hinh phéng gidi han béi (P), AC va truc Oy la
1 1
V3, 15V3 V3 ) 1
- [ |- I =Y (- 1)2de = ——.
s /[( V3 + 8V/3) ( 5 Tt dx 5 /(az ) dx Wi

0 0
Dién tich phan mit kinh 13

6
Sapc — 6s = 64V3 — —— = 63V/3.
ABC 2\/§

Do d6 a = 63,b = 3. Vay a + b = 66.

& Bai 2. Cho hinh ling tru ABC.A'B'C’ ¢6 day 1a tam giac déu canh 2. Hinh chiéu vuong goc
ctia diem A’ len mit phang (ABC) tring véi trong tam ctia tam giac ABC. Biét khoang cach giita

. 3 . ) .
2 duong AA’ va BC bang g Tinh the tich V' ctia khoi lang tru ABC.A’B'C" (Két qua lam tron

dén chtt s6 hang phan tram).
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[} Hmfy f/d/z( Gl

Vi AA’// BB’ nén khoang cach gitta hai duong thing AA’ va BB’ 1a khodng céach giita AA’ va
mit phang (BB'C'C).

Goi M va M’ tuong ting la trung diém ctia BC va B'C’, H la trong tam tam giac ABC.

Ta c6 A’H 1| (ABC) nén A’H | BC, dong thoi tam giac ABC déu nén AH 1 BC, do d6
BC 1 (AA'H), suy ra (AA'H) L (BCC'B').

Do d6 khoang cach tit AA’ dén mat phang (BB'C'C) 1a khoang cach giita AA" va MM'.

MA 3 3
Do ﬂ = 5 nén d[MM’;AA’} = d[M;AA/] == éd[H;AA’]'

Ké HK 1 AA’ tai K. Khi d6

1—1+1<:>1—1+1:>A’H—2
KH? AH? A'H? 2 v3\° [2v3\® AH? 3
3 2 3
Thé tich ctia khéi lang truy ABC.A'B'C’ 1a
2V3 2 23
V==s -A'H = == ——=1,15.
ABC 4 3 3 )
& Bai 3. Mot nha khoa hoc may tinh dang phat trién mot thudt toan ma héa méi dua trén hai

chudi sé:

+) Chudi A: Cac s6 hang duge chon tit mot cap s6 cong v6i s6 hang dau la 3 v cong sai 13 4.
Tuy nhién, chi nhitng s6 hang c6 chit s6 cudi 1a 7 méi duge dua vao Chudi A.

+) Chubi B: Céc s6 hang duge chon tit mot cap s6 nhan véi s6 hang dau 1a 2 va cong boi 1a 3.
Tuy nhién, chi nhitng s6 hang chia hét cho 6 méi duge dua vao Chudi B.

Trong 9000 s6 nguyen duong dau tien, tong so hang ciia chudi A va chudi B bang bao nhieu?
(2 /‘[mr/éz/c a/(m(jzm +) Tim chudi A:

S6 hang tong quét ciia cap s6 cong la a, = 3 +4.(n — 1) = 4n — 1.

Vi s6 hang c6 chit s6 cudi 1a 7

=4n —1=7 (mod 10)
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= n =2 (mod 5)

=n=2+5k

Ta co: 0 < 4n —1 <9000

= 0 < 4(2 + 5k) — 1 < 9000

= 0 < k <449,65

= Chudi A c6 tat ca 450 sb.

+) Tim chudi B:

S6 hang tong quat clia cap s6 nhan la b, = 2 - 371,
Dé s6 do chia hét cho 6 thin —1>1=n > 2.
Ta c6: 2 - 3" < 9000

=2<n<8§,56

= Chudi B ¢6 7 sb.

Vay c6 tat cad 450 + 7 = 457 s6 can tim.

& Bai 4. Cho hinh hop chit nhat ABCD.A’B'C'D’. Tai dinh A ¢6 mot con sau, mdi lan di chuyeén,
n6 bo theo canh ctia hinh hop chi nhat va di dén dinh ké vé6i dinh né dang ding. Tinh xac suat
sao cho sau 9 1an di chuyén, né ding tai dinh C’ (Iam tron két qua dén hang phan tram).

Bl

A/

P o

A D

X flon c/&’/iﬂz'dzf. MB&i lan sau di chuyén tit mot dinh, né c6 3 lia chon dé di dén 3 dinh ké bén.
C

Do d6, s6 phan tit clia khong gian mau la
n(Q) =37 = 19683.

Khong mét tinh tong quat, gia st toa do dinh A(0;0;0) va C'(1;1;1).

Mbi lan sau di chuyén tuong ting véi viec cong them 1 don vi vao 1 trong 3 vi tri hoanh do,
tung do ho#ic cao do (theo mo-dun 2).

Dé sau 9 lan di chuyén sau ditng tai vi trf (1;1;1), thi mdi thanh phan toa do phai dugc thay
d6i mot s6 1é lan.

Goi x,y, z lan lugt 1a s6 lan di chuyén theo chiéu hoanh do, tung do va cao do. Ta co:

r+y+2=9, véiz,y,z € {1;3;5,7;9}.

Céc bo s6 (z,y, 2) thoa man diéu kién tren la:

® Bo (3;3;3): C6 C§ - C¥ - C3 = 1680 truong hop.

©® Bo hoan vi ctia (1;3;5): C6 3!- C - C3 - Cl =6 - 504 = 3024 truong hgp.

3!
< BO hoan vi ctia (7;1;1): Co6 T Cy - Cl-Cl=3-72 =216 truong hop.
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Do d6 sb truong hop thuan lgi cho bién ¢6 A: "sau ¢ C’ sau 9 budce di chuyén" 1a
n(A) = 1680 + 3024 + 216 = 4920.

X4c suat can tim 1a

4920
P(A) = ——— ~0,25.
(4) 19683 7

& Bai 5. Mot khinh khi cau cat canh tit ria ctia mot cao nguyén (mat phang nim ngang). Xét tren
hé toa do Oxy, don vi trén moi truc tinh bang mét, duong di ctia khinh khi cau duge mo hinh héa
qua do thi ham s6 y = f(z) = 2% + fx. Mat dat (dudi cao nguyen) déc xuéng mot goc khong
doi va bé mat clia no tao véi phuong thang ding mot géc a théa man tana = —0, 1 (tham khéo
nhu hinh vé). Biét rang tai vi tri A v B, khinh khi cau sé 6 do cao 30 mét theo phuong thang
ditng v6i mat dat. Tinh khoang cach AB (lam tron két qua dén hang don vi theo mét).

Do cao so véi cao nguyén

© Kninh khi cau

Diém
cat canh \ .
Khoang cach theo chiéu ngang
\ tit diém cat canh
_— Mat dat

[ /{uon (/mz(/mz Phuong trinh mit dat 1a y = —0, 1

Khinh khi cau dang ¢ do cao 30 m so v6i miit dat nén hoanh do 2 diem A, B thoad man phuong
trinh:

=30
0,12+4+1
3_—7},):102—1-0,9:10’ _ 30
1,01
— = 1,01
:‘3751 +0,92| = 304/1,0
—1
= —22 40,92 = 30,/1,01
375
x ~ 299,79
r~ 37,71

= A(299,79;0,17) , B(37,71;26,36)

= AB ~ 262

& Bai 6. Theo théng ké tai mot nha may Z, néu 4p dung tuan lam viéc 40 gio thi mdi tuan c6
100 t6 cong nhan di lam va mdi t6 cong nhan lam duge 120 san pham trong mot gid. Néu ting
thoi gian lam viec them 2 gio moi tuan thi sé ¢6 1 t6 cong nhan nghi viec va nang suat lao dong
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f , . . L , . R 9522 + 120
gidm 5 san pham/1 t6/1 gig. Ngoai ra, s phé pham moéi tuan uge tinh la P(z) = %,

v6i o 1a thoi gian lam viée trong mot tuan. Nha méy can ap dung thai gian lam viéc mdi tuan may
gid dé s6 lugng san pham thu duge mdi tuan la 16n nhéat?

o Hzm‘/(y f/(?/é/mfa’zf. Goi 6 gio lam tang them mdi tuan 1a ¢ (t € R).
A 2 ~ ~ 2 (PN N t ~ A 2 ~ ~ N (PN N t 2
S0 to cong nhan bo viéc la 5 hen s t0 cong nhan lam viéc la 100 — 5 (t0).
Ning suat ciia to cong nhan con 120 — B san pham mot gio.

S6 thoi gian lam viec mot tuan 1a z = 40 + ¢ (gio).

Dé nha may hoat dong dugc thi:

404+t >0 > —40
t

100-5>0  =<{t<200 =t€(—40;48).
t

120- 5 >0 t <48

S6 san pham trong mot tuan lam duge (chua trit phé pham):
t ot

S@%:(m0—§>(HO—§>(%%¢)

S6 san pham thu dude sau khi trit phé pham la:

t 5t 95(40 + )2 4+ 120(40 + ¢
ﬂﬂzﬂw—P@mmyz@m—§)@m—§>@0+w— (‘+)Z (40 +1¢)
DPao ham:
15 1135
/ 2
f(t) it 51— 2330

t=—4

Ta co f'(t) =0 < 466

t= 5 (Loai do t ¢ (—40;48))

Ta c6 bang bién thien ctia f(t):
t |—40 —4 48
f'(t) + 0 -

) / \

Dua vao bang bién thien, sé lugng san pham thu duge 16n nhat khi t = —4.

Khi d6, thoi gian lam vige trong mot tuan 1a z = 40 + ¢t = 40 + (—4) = 36 (gio).
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 7 Moén: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Ham s6 nao duéi day dong bién trén R?

@y=<%) : ® y=(v2)" © y=1(05)" @yz(—) :
[ Hmﬁ(y c/d;ijzfdzf, Ham s6 mit y = a® dong bién trén R khi a > 1.

Ta c6 V2 ~ 1,41 > 1 nén ham s6 y = (v/2)* dong bién trén R.

Céc co s6 con lai déu nho hon 1 (3/7 = 0,95; 0,5 < 1; 2/e = 0,74).
$© Cau 2. Trong khong gian Oxyz, Ziét pﬁnfdng trinh duong thang A di qua diém M (0;2; —2) va

song song véi duong thang d : g =37

+1 y—2 z-1 1 y+2 z+4+1

i r —
® A= — —. ® A: — —

2 3 1
r y+2 z-1 xr y—2 z42
© 2 3 1 © 2 -3 1
X Huon (/{z’,/zjzfdzﬁ. Dudng thing A song song véi d nén co véc-to chi phuong wa = Ug =
C
(2;-3;1).

Duong thang A di qua M (0;2; —2) c¢6 phuong trinh:
x—O_y—Q_z—(—Q)(:)x_y—Z_z—i—Q
2 -3 1 2 -3 1
ar + b

. ) cr+d
cua do thi ham so6 vdéi truc hoanh 1a

¢ Cau 3. Cho ham s6 y = c6 do thi 1a dudng cong nhu hinh vé bén. Toa do giao diém

J

|

|

|
,,,,,,,,,,,,, .

|

:

1 /2 x

|

|

|

@ (2;0). (0;1). © (1;0). © (0;2).

[} Han‘aj r/fizéjz'd,zf, Quan sat do thi, ta thiy dudsng cong cit truc hoanh (Ox) tai diém cé hoanh
do z = 2.

Vay toa do giao diém 1a (2;0).
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,Ug = —2.

@ q=-2. ® q=2. @qz—%. D q=

B~ =

¢ Cau 4. Tim cong boi g clia cap s6 nhan (u,,) biét u; =

1

5
N 1

[} Hmfy (/[2/1(71,'0)1,.. Tacou, =u; -¢° & —2= 1 CePd=-8qg=-2

¢ Cau 5. Khang dinh nao dudi day ding?

5
@/x5dx:5x4+0. /x5dx:1m—5+0.
n

©/$5dx:%x6+0. ®/$5dx:x6—|—0.

[ /—[a'o/'% (/(z}ifz'(z’zl Ap dung cong thic nguyen ham co ban: / 2"dx =

n+1

] +C (v6in # —1).

n +

6 6
$> Cau 6. Cho hinh lap phuong ABCD.A'B'C'D'. Géc gitta hai duong thang BA’ va C' D bing
@A) 60°. 45°. © 30°. (D) 90°.
(&) Hazfn{i c/d}yzfézf. Vi CD// AB nén goc giita BA’ va CD bang goc gitta BA’ va AB, chinh 1a
goc ABA'.

_ 5 z° l ¢
Vay | 2’de=—+4+C==-2"+C.

Trong hinh lap phuong, ABB’A’ 1a hinh vuong nén tam giac ABA’ vuong can tai A.
Do d6 ABA = 45°.

P 1\* 1
¢ Cau 7. Tap nghiém cua bat phuong trinh (§> < 3 1a

@ (3;+00). (—0033). © [3;+00). @ (—00;3].
e/ lucong f/a?,zda'a?z. Ta c6 (%) < (%)3

Vi co s6 a = % (0;1) nén bat phuong trinh doi chiéu: z > 3.

Vay tap nghiém la (3; 400).
¢ Cau 8. Cho ham s6 y = f(z) xac dinh trén doan [—2;4] c6 d6 thi nhu hinh vé bén. Gia tri 16n
nhéat clia ham s6 y = f(x) trén doan [0;4] 1a
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@® 3. 2. © 2. ©® 7.
() Ha‘a/?/ 5/(‘32}[(&7, Duta vao do thi ham s6 trén doan [0; 4], ta thiy diém cao nhat ctia do thi la
diém (0;2).
Vay gia tri 16n nhat ctia ham s6 trén doan [0;4] 1a M = 2.
$¢> Cau 9. Tap gia tri clia ham s6 y = sin 5 1a
@ [0;5]. [~1;1). © [-5;5]. © (0;5].
[} Hmm(j a/(}?/z(fzfdzf. Véi moi € R, ta luon ¢6 —1 < sina < 1.

Do d6 —1 < sin5x < 1. Tap gia tri ctia ham s6 la [—1;1].
1

¢ Cau 10. Cho ham s6 f(r) =3z + 1. Tinh [ = /f’(x)dx.

0

@1-1 ® -3 @]—g. @1—%.
1
[ Hw)élj a'/(g’if[‘.d[' Theo dinh nghia tich phan: I = / f(z)dz
0
Ta co f(1) =/3(1) +1=2va f(0) = /3(0)+1=1.
Vay [ =2-1=1.

I
-
~—

—_
S~—
|
~
~—~

(=)
SN~—

¢ Cau 11. Théng ké diém trung binh mon Toan ctia mot sé hoc sinh 16p 12 dude mau s6 lieu
nhu 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)
Tan s6 8 10 16 24 13 7 4

Phuong sai clia mau s6 liéu vé diem trung binh mon Toan ctia cic hoc sinh d6 1a

@) 0,616. 0,785. © 0,78. ®) 0,609.
ey Hmfy f/leé/mtfzz. Séhocsinhn=8+104+16+24 + 13+ 744 = 82.

Gia tri dai dién cac nhém: x1 = 6,75, 29 = 7,25, 23 = 7,75, x4 = 8,25, x5 = 8,75, x4 = 9,25, 27 =
9,75.
86,75 +---+4-9,75

Diém trung binh: 7 = ) ~ §8,122.

1
Phuo ir 2= — a2 — 72 ~ 0,609.
ng sal: s nzn .CEZ x

& Cau 12. Cho tit dien ABCD. Goi M va P lan luot la trung diém clia cac canh AB va CD.
Dit BA= b, AC = ¢, AD = d. Khang dinh nao duéi day la ding?

1_) — - — 1 —» - —
@Mpzi(c—i—d#—b). MP:§(d+b—c).
© MP=_(Z+0—d). © MP=3(+d-7).

—_

—>

[} /‘[u’o/‘% (/(anjzdz. Tacé MP = MA + AP = §BA+ §(AC+AD) = 5() + —(E’—l— d) =

[\
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1, = —
Phan II. Cau tric nghiém diang sai Thi sinh trd l0i to cau 1 dén cau 4. Mdi i a) b) c) d)
thi sinh chon dung hodc sai

& Bai 1. Dai dich ciim hang nam vita bat dau 6 Viet Nam. T nhitng bao cdo dau tién nhan dugc,
cac nha dich t& hoc tai trung tam kiém soat dich bénh da moé hinh héa ham dy bao s6 ngudi mac
bénh bang cong thitc N(t) = (6t — t2)e!=¢ (¢ > 0), trong d6 ¢ tinh biang tuan ké tit lic c6 ca benh
dau tien, N(t) la s6 ngudi mac bénh tinh bang triéu ngudi.

a. Dich bénh kéo dai trong 6 tuan.

b. Toc do lay lan dich bénh duge xac dinh béi N'(t) = (8t — t* + 6)e'® (nghin ngudi/tuan).

c. S6 ngudi mic bénh cim 16n nhat bang 1,87 tricu ngudi (lam tron két qua dén hang phan
tram cla triéu ngusi).

d. Téc do lay lan dich bénh l6n nhat vao mot thoi diém nim trong tuan tht 4 ké tit lic ¢ ca
bénh dau tien.

[ Haoiy (z/(glyz'(iz'. a) Duang.

Dich bénh hét khi khong con ngusi méc benh titc N(t) =0 (¢ # 0)
& 6t—t2)e =06t —t*=0t6—-t)=0&t=0.
Vay dich bénh kéo dai trong 6 tuan.

b) Sai.
Toc do lay lan dich bénh duge xac dinh baéi
N'(t) = (6t — t?)'e!=0 + (6t — t*)(e' 0
= (6 —2t)e" 0+ (6t —t*)- "% (t —6)
= (6 —2t)e! 0+ (6t —t?) -0 -1
= e'75(6 — 2t + 6t — t?)
= e 0(—t? + 4t + 6) (trieu nguvi/tuan).

c) Dung.
Dé tim ra s6 ngudi mac bénh cim 16n nhat, ta di tim gia tri l16n nhat ctia ham s6 N(t) trén doan
[0; 6].
Ta c6 N'(t) =0
S (-t +4t+6)=0
S -2 +4t+6=0

t=2+V10€[0;6] (tm)

Tlieo-ving o6l (1)
N(0) = N(6) = 0;
N(2++/10) ~ 1,87 (tricu ngudi).
Vay s6 ngudi mac bénh ctim 16n nhat bang 1, 87 triéu nguoi.

d) Sai.
Dé tim ra toc do lay lan 16n nhat, ta di tim gia tri 16n nhat ctia ham s6 f(t) = N'(t) = e~ 6(—2 +
4t + 6) trén doan [0;6].
Ta c6 f'(t) = [e"5(—12 + 4t +6)]
t—6)/(_t2 +4t+6) +et—6<_t2 +4t—|—6)/
Ot —6)(—t*+ 4t +6) + e 75(—2t + 4)

= et
=e (=t + 4t +6) + e 75 (—2t + 4)
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= e O(—#2 44t +6 -2t +4)
= e 75(—t + 2t + 10).
) =0 (- +2t+10) =0 —t*+2t+10=0
t=1+V11€[0;6] (tm)
Tli=1-viig o6 (1)
Suy ra toc do lay lan dich benh 16n nhét xay ra tai t = 1 + /11 ~ 4, 3, ttic mot thoi diém thuoc
tuan tha 5 (vi (0;1] 1a tuan 1; (1;2] 1a tuan 2; ...; (4;5] la tuan 5; ...).

& Bai 2. Trong hé toa do Oxyz, don vi trén mdi truc tinh bang mét, mit dat tring véi mat phang
(Ozy). Tréen mot san golf c6 mot 16p dat (E) nho len cao 30 mét so véi mat dat tao thanh mot
mit phang ngang, trong d6 mat sudn déc (H) c6 phuong trinh 1a (H) : 2y — 4z — 75 = 0. Mot
ngudi choi golf danh béng tit diem P(60;0;0) dé cd gang dua béng vao 16 L(60; 120; 30). Trong ci

danh thtt nhat, duong bay ctia béng duge mo ta bang ham s6 2(y) = —%yQ + e con trong ci

danh thit hai, duong bay clia bong duge mo ta biang ham s6 z(y) = —%y2 +ay (a € R) (v6i z(y)

12 cao do clia qua bong khi tung do ctia né 1a y). Biét ring quy dao clia qua béng trong cac lan
danh déu nim trong mat phing song song véi mit phang (Oyz).

Cac meénh deé sau dung hay sai?
a. Qua bong khong roi tring 16 6 1an ném thi nhat.
b. O lan ném thi nhat qua béng roi tring mat sudn tai vi tri c6 do cao bang 10 mét so véi mat
dat.
. . \ .5
c. bé qua boéng roi tring 16 L & lan thit hai thi gia tri a bang 1
d. Biét rang trong ci danh thit hai, qua bong da roi tring 16 L. Toa do diém c6 vi tri cao nhat
trong dudng bay quy dao la 1(60;70;61,25).
(&) /Z{a‘o/‘/gj a,/rz‘”/’éj[d[. a) Dung.
N o 1, 3
Trong ct déanh tht nhat, phuong trinh quy dao 1a z(y) = L + na
Lo L ¢6 tung do y = 120 va cao do z = 30.
. 1 3
Ta kiém tra: 2(120) = —<(120)% + £(120) = ~180 + 90 = ~90.
Vi —90 # 30 nén quéa bong khong roi tring 16 L 6 1an danh thi nhat.

b) Sai.
-7 1 75
1 2T

Vi tri bong rai tring mit suon 1 giao diém ciia quy dao vi mat phang (H):

Mat suon doc (H) c6 phuong trinh 2y — 42 — 75 =0 & 2z =
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r, 3 1 75 1, 1 (G ) B
%y +Z—ly—2y 4<:> 803/ +4y+4—0<:>y 20y — 1500 = 0.

Giai phuong trinh ta duge y = 50 (nhan) hoic y = —30 (loai vi y > 0).

1 75
V6iy =50 = 2z = 5(50) -7 =25 — 18,75 = 6,25 mét.
Vay béng roi trung mat sucn & do cao 6,25 mét.

c) Sai.
Dé qué béng roi tring 16 L(60;120;30) & 1an danh thit hai, diém (120;30) phai thuoc do thi
1
2(y) = —=-y* + ay.

80

30 = L (120)? + a(120) < 30 = —180 + 120a < 120a = 210 & a = 210 _ 7

~ TR0 ¢ - ¢ “= ‘T T
d) Ding.

Y. p . 1 2 7 PO T TN £ 1 A~ Co s 1A A 1
Trong ct danh th hai, z(y) = ~50Y + na Day 1a ham s6 bac hai v6i hé s6 A = ~30 < 0.
B 7/4
Dinh ctia parabol ¢6 tung do y; = —5i= —m = 70.
1 7

Cao do cuc dai zy = 2(70) = —%(70)2 + 1(70) = —61,25+ 122,5 = 61, 25.

Vi quy dao nam trong mit phang song song (Oyz) va di qua P, L ¢6 hoanh do = 60 nén diém
cao nhat 1a 1(60;70;61,25).
& Bai 3. Ta coi Trai Dat la hinh cau hoan hdo véi ban kinh R = 6370 (km) va dién tich toan
phan 1a S = 47 R?%. Cac phi hanh gia tit tau vl tru chi c¢6 thé nhin thiy mot phan bé mat Trai
Dat. O do cao h, phan dien tich Trai DAt cac phi hanh gia ¢6 thé nhin thay sé dugc tinh theo cong

R . . .
thiic Sp = 2 R? (1 — R——l—h)’ trong d6 R la ban kinh Trai Dat. Goi K la ti so dién tich be mat

Trai Dat nhin thay duge ¢ do cao h vé6i dién tich toan phan ctia Trai Dat.
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1 h
Cong thu t’hKl\K:—(l——).
a) Cong thic tin a 5 7ih

b) Trong mot chuyén bay ctia tau con thoi, cdc phi hanh gia da thiyc hién mot hoat dong ngoai

tau & do cao 280 km. C6 2,5% (lam tron két qua dén hang phan muoi) dién tich bé mat Trai
Dat ¢6 thé nhin thay ¢ do cao dé6.

. .1 . . . .
¢) Mubn nhin thay 1 dién tich bé mat Trai Dat, cac phi hanh gia can dua tau con thoi dat den
do cao 6470 km.

d) Khi do cao h cang tang lén thi K cang ting nhung khong vugt qua 50%.

[ Hm)‘/(g/c cz,/(?/z(fz'(é,zf. a) S Ta c6 ty s6 K la dien tich nhin thay dugc chia cho dién tich toan phan

R

2 —_— —,—,—,
K_&_%R(l R+h>1(1 R)_l h
S 2 R+h

S AT R? 2 R+h
b) S V6i ban kinh R = 6370 km va chiéu cao h = 280 km thi ty s6 K tai do cao h la
gL o ho L 280 2 001 ~2.1%

2 " R+h 2 6370+280 95
1
¢) S V6i K = | thi

1 h 1 1 h
K=-— - = h =6370 (km).
2 R+h T4 2 63004h (km)
d) D Khi A cang 16n ta c¢6
. .1 h 1 . 1 1
hEIJPooK_hETOO§R——|—h—ihETOOR—_é—O75—5O%

—+1
h—l—

& Bai 4. Cho ham s6 f(z) = 23 — 622 + 9.

a) Tap xac dinh ctia ham s6 1a D = R.

b) Ham s6 y = f(z) dong bién tren khoang (1;3).

c) Gia tri ciyc ticu ctia ham s6 1a yor = 3.

d) Goi A, B la cac diém cic tri ctia do thi ham s6 da cho. Dién tich tam giac OAB bing 8.
[ Hmfﬁ azszijz'd,zf, Xét ham s6 f(r) = x® — 622 + 9.

©® a) Ding. Ham s6 da cho 1a ham da thitc nén c¢6 tap xac dinh D = R.
® b) Sai. Ta ¢6 f'(x) = 32* — 122+ 9.

f(z) =032 -4z +3)=0&

r=3

Béang xét dau f'(z):

T | —00 1 3 +00

f(x) + 0 - 0 +

Vi f/(x) < 0 trén khoang (1;3) nén ham s6 nghich bién trén khoang (1;3).
& c)Sai. Tacbyece=f(1)=1-6+9=4vayer = f(3) =27 —54+27=0.
Vay gia tri cuc tiéu ctia ham s6 1a yor = 0.
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< d) Sai. Do thi ham s6 ¢6 hai diém cuc tri 1a A(1;4) va B(3;0).
Goc toa do O(0;0).
Dién tich tam gidc OAB dugc tinh bdi cong thic:

1 1 1
SOAB:§|$AyB_37ByA‘25‘1‘0—3'4’25-12:6.

Phan III. Cau tra 15i ngan Thi sinh trd i tic cau 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABCD day 1 hinh chit nhat, AB = 6, AD = 3. Hinh chiéu ctia S lén
mit phang (ABCD) la trung diém H ctia AB, SC tao véi ddy mot goc 45°. Khoang cach h tit
diem A dén mat phang (SCD) biang bao nhieu? (két qua lam tron dén hang phan tram).

[} Hmfy (/(5/71’(2’[.

Vi SH L (ABCD) = HC la hinh chiéu vuong goc ctia SC' len (ABCD).
Suy ra (SC, (ABCD)) = SCA = 45°.

Tam gidc HBC vuong tai B c6: HC' = vVHB? + BC? = /32 + 32 = 3V/2.
Tam giac SHC vuong can tai H nén SH = HC = 3/2.

Vi AB//CD = AB//(SCD) = d(A, (SCD)) = d(H, (SCD)).

Goi K la trung diém CD; I 1a hinh chiéu vuong géc ctia H len SK.
S {CD LHK

CD 1 SH
HI = d(H, (SCD)).

= CD 1 (SHK) = CD 1 HI, ma HI 1 SK = HI 1 (SCD) =

1 1 1
+ = HI = /6.

Xét tam giac SHK vuong tai H co: - SHe T HEi?

Vay, d(A, (SCD)) = /6 = 2,45.

& Bai 2. Mot nhém sinh vién tham gia mot tro choi nhu sau, mdi doi gom 10 ngudi duge phat
cho 10 chiéc 40 duge danh s6 0,1,2,3,4,5,6,7,8,9, mdi ban mic 1 chiéc 40. Cac doi trudng phai
sap xép 10 thanh vieén ctia doi minh thanh 1 hang ngang va sé danh chién thing néu méi 3 ban
diing lién ké bat ki ¢6 tong cac chit sd ghi tren cac chiéc 4o 3 ban dé mic 1a mot s6 chia hét cho
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3. Biet xac suat de mot doi chien thang la a, tinh —.
a

N Muong din gici. Khong gian mau la n(€2) = 10! (s6 cach xép 10 nguoi thanh 1 hang). Goi P

13 bién c6 “Méi 3 ban diing lién ké bat ki c6 tong cac chit sd ghi trén cac chiéc 4o 3 ban d6 mic 1a
mot s6 chia hét cho 3”. Tt bo s6 0,1,2,3,4,5,6,7,8,9, ta chia thanh cidc nhém:

& Dy ={0;3;6;9} — céc s6 chia hét cho 3 (c6 4 s0).
& Dy ={1;4;7} — céc s6 chia cho 3 du 1 (c6 3 86).
& D3 = {2;5;8} — céc s6 chia cho 3 du 2 (c6 3 $0).
Nhan xét: Dé mot bo 3 s6 chia hét cho 3 thi 3 s6 d6 phai ciing thuoc mot nhém hosic mdi sb
thuoc mot nhém khac nhau.
Xét truong hop 3 s6 cting mot nhém xép ké nhau: Vidu 2,5,8, 1,4, 7 thi tong ciia 3 s6 ké nhau
5,8,1 1a 14 (khong chia hét cho 3). Do d6 loai truong hop nay.
Vay trong moi bo 3 s6 xép canh nhau phai luon c6 1 s6 thuoc Dy, 1 s6 thuoc D, va 1 s6 thuoc
Ds.
Vi nhém D; ¢6 4 phan tit, cdc nhém khac c6 3 phan tit nén cac s6 thuoc D; phai ding & cac
vi tri 1,4,7,10. Ta c6 2 truong hgp thoéa man:
& Dy Dy D3 Dy Dy D3 Dy Dy D3 Dy
& Dy D3 Dy Dy D3 Dy Dy D3 Dy Dy
S6 cach xép trong méi truong hgp trén 1a 4!- 3! - 3!, Vay s6 cach xép théa man la:
n(P)=2-4!-3!-3|
Xac suat dé mot doi chién thang la:
n(P) 2.41-31.31 1
n(§2) 10! 2100

3 3
Suy ra — = —q = 6300.
a

2100
& Bai 3. Mot ho nong dan duy dinh trong stp 1o va hanh tay trén dién tich 10 ha. Néu trong stp
lo thi can 10 cong va thu duge 3 trieu dong trén dién tich moi ha. Néu trong hanh tay thi can 30
cong va thu duge 5 triéu dong trén dién tich mdéi ha. Héi s6 tién ngusi nong dan thu duge nhicu
nhét 14 bao nhiéu trieu dong, biét rang tong sé cong khong vuot qua 150 cong?

[ H“"’Z? r/(;,z(jzfzz, Goi z,y (don vi: ha) lan lugt 1a dién tich trong sip lo va hanh tay (z,y > 0).
S6 cong can dé trong x ha sip 10 va y ha hanh tay 1a 10z + 30y (cong).
Biét s6 cong nay khong vuot qua 150 cong, nén ta c6 bat phuong trinh:
10z +30y <150 < z+3y <15 (1)
Lai c6 dien tich dat duy dinh trong 1 10 ha nén ta c6 bat phuong trinh:
r+y <10 (2)
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Tit d6 ta c6 hé bat phuong trinh:

x>0

y=>0
r+3y <15
r+y <10

(1)

S6 tien ma ho nong dan dé thu duge la: F = 3x + 5y (trieu dong).
Bai toan tré thanh tim gid tri 16n nhat ctia biéu thitc F = 3z + 5y v6i diéu kien he (1).
Trong mit phang toa do Oxy, vé cac dudng thang: d : x = 0; d; : y = 0; dy : = + 3y = 15;

d3:)3+y=10

Yy
d:z=0

10

o 5 C(@Q dyiy=1057

Mién nghiém ctia hé bat phuong trinh 1a ti giac OABC (ké ca bien) véi cac dinh:
0(0;0), A(0;5), B(7,5;2,5), C(10;0).

Gia tri ctia biéu thitc F = 3z + 5y tai cac dinh:

© Tai O(0;0): F=3-0+5-0=0.

& Tai A(0:5): F=3-0+5-5=25.
& Tai B(7,5;2,5): F=3-7,54+5-25=225+125 = 35.
® Tai C(10;0): F=3-10+5-0 = 30.

So sanh cac gia tri trén, ta thay gia tri 16n nhat ctia F' 14 35 triéu dong.

Vay s6 tién ngudi nong dan thu duge nhiéu nhat 1a 35 triéu dong.
& Bai 4. Mot phan duong chay ctia tau luon siéu toc khi gan hé truc toa do Ozy duge mo phéng
¢ hinh vé, don vi trén mdi truc la mét. Biét duong chay ctia n6 1a mot phan do thi ham bac ba
y = ax® 4+ bx?+cx+dv6i 0 < x < 90; tau lugn sieu téc xudt phat tir diém A, di qua céc diem
C, D dong thoi dat do cao nhd nhat so véi mat dat 13 6 m. Do cao 16n nhat ma tau Iugn siéu toc
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dat duge 1a bao nhieu mét so véi mat dat? (Két qua lam tron dén hang phan chuc).
Yy

30

6

0

[} /Z{Lméy a/df/z(yz,’dzi. Duya vao hinh vé ta thay do thi ham s6 y = f(x) = ax® + ba? + cx + d v6i
a < 0 va duong thang y = 30 cit nhau tai 3 diém phan biét c6 hoanh do x = 0;z = 50; 2 = 80.
Suy ra

ar’ + b’ +exr+d=30=ar® + bz +cx+d—30=0
¢6 3 nghiém phéan biét x = 0;x = 50; z = 80.

Suy ra az® + bz? + cx + d — 30 = ax(x — 50)(x — 80) = a (z® — 1302 + 4000x).
Xét ham s6 f(x) = a (2% — 1302 + 4000z) + 30.
Ta c¢6 f'(z) = a (32? — 260x + 4000).

x =20
Khi d6 f'(z) =0 < 200
Do hé nhat bang 6 hay f(20) =6 < a - 36000 + 30 =6 < a = 2 !
0 cao nh6 nhat bang 6 hay = a = = —22000 = " 1500°

Do cao 16n nhat ma tau lugn siéu toc dat duge 1a

200 3230
f(?) = ©309m

& Bai 5. Mot cai coc thity tinh dang hinh nén tp ngude ¢6 chiéu cao a = 3dm. Béan kinh day cta
nén la R = 4dm. Ban dau, cdc duge do day nuée. Ngusi ta thd mot qua cau bang st dic lam
bang vat lieu khong tham nuéc vao coc. Qua cau dude tha vao sao cho né tiép xic véi mit bén
trong ciia cdc nude (tham khao hinh vé) va thé tich nude tran ra ngoai 1a 16n nhat (xem hinh vé).

3dm

Héi thé tich nu6e 16n nhat do 14 bao nhiéu lit (Iam tron dén hang phan mudi)?

[} Hw)élj din 71’(211. TH1: Qua cau nam hoan toan dudi mit nude.
C

Phan thé tich nuéc tran ra ngoai bang thé tich ctia qua cau. Thé tich qua cau 16n nhat khi qua
cau tiép xdc v6i mat bén ctia cbec nude. Ki hieu cac diém nhu hinh vé, goi R 1a ban kinh qua cau
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(R=1A=1IH).

0]
Ap dung dinh 1y Py-tha-go, ta ¢c6 OM = VOH? + HM? = /32 + 42 = 5.

4
Ta co smHOM—sm]OA OM = :.

Lai c6 sin[OA =1 o4 = B oo O] =58 5 OH = Ol + [H =38 + R =
MaOH =32 =359R=12& R=2

T.
— 4
=3
Vay theé tich nudc tran 16n nhat ¢ THI 1a: V; = 7R3 = S7 (%)3 ~9,9(dm®) ~ 9,91
TH2: Qua cau chim mot phan. Phan thé tich nudc tran ra ngoai bang thé tich chém cau.
Nhdc lgi: Cong thitc tinh thé tich chém cau: V = mwh? (R — %) véi h 1a chiéu cao chém cau.
K

0]
Twong tu nhuw THI, ta ciing tinh duge O = %.
Ta ¢c6 FH = EK — HK = 2R — HK = 2R — (OK — OH) = 2R — [(OI + IK) — 3] =
2R—[(2E+R) —3] =2R— (&£ -3) =-£ 43
Diéu kien: EH >0 -4 +3>0& R<12.
Thé tich khoi chém cau la Vo = 7h? (R——) v01h———+3 Vg—ﬂ( f+3)2 (R—#) =
(12 — R)2(13R — 12).

Xét ham s6 f(R) = (12 — R)*(13R — 12) trén khoang (0;12).

703 (
R=12¢ (0;12)
R=13="%¢(0,12)

39

f/(R) = %(12 — R)(~39R + 180). f/(R) =0

Lap bang bién thien ta thiy Vomax = f (&) ~ 42,8.
Vay thé tich nudc tran ra 16n nhat la 42, 8 lit.

& Bai 6. Trong hé toa do Oxy, don vi trén mdi truc 1a km. Duong di trén mot ngon nui duge
mo6 phéng bing dd thi clia ham sb6 f(z) = a+b-27*" (véi —3 < z < 3). Biét ring dinh nai cao
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1,3 km va 6 vi trf ¢6 hoanh do x = 2 né cao 550 mét so véi mat dat (coi truc Oz nam trén méit
dat, tham khao hinh vé). Trén sudn nii phia tay, ¢ do cao 900 m, mot dudng ham thang duge xay
dyng xuyén qua nii, kéo thang dén dinh. Dudng ham dai bao nhiéu km (két qua lam tron dén

hang phan tram)?

o Haog (/Kz’/z(,fz'(é,zi. Ki hieu M, N la hai dau ctia duong ham (tham khéo hinh v&). Khi d6 N 1a

dinh nii, M la diém ndm bén sudn phia tay.

Tay N Dong

Do dai duong ham 1a MN = \/(xN —xa)? + (ynv — ym)?
T dit kién bai toan, ta ¢6 hé phuong trinh:

F0)=1,3 a+b-20=1,3 a+b=1,3
& ) &
f(2) =0,55 a+b-27% =0,55 a+b-274=0,55

15b
(Vi1,3-0,55=0T5=—=b=08).

a+b=1,3 a=0,5
= =

b

— =20,55 b=0,8
R 2
Vay phuong trinh moé phéng ngon nii la f(z) =0,5+0,8-27".

Diém M nim & suon phia tay (ting véi x < 0) vi & do cao 900 m = 0,9 km. Ta c6 f(xp) = 0, 9:
1
0,540,827 = 0,9 0,824 = 0,4 & 27 = 5=2"

& -3, =-1 13, =11y =—1(do M & phia tay).
Vay M(—1;0,9). Dinh ndi la N(0;1,3).

MN = /(0= (=1))2 + (1,3 - 0,9)2 = /12 + 0,42 = /1,16 ~ 1,08 (km).
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Vay do dai duong ham 1a 1,08 km.
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 8 Moén: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho ham s6 y = f(z) c6 bang bién thién nhu sau:

Ham s6 da cho dong bién trén khodng nao dudi day?
@ (—4;1). (0; +00). © (—00;0). © (0;2).
[ Haoﬁ (/d)gfzfézf. Dua vao bang bién thien, dao ham ¢y’ > 0 trén cac khoang (—oo; 0) va (2; +00).

Do d6, ham s6 dong bién trén cac khodng nay. Doi chiéu céc phuong 4n, chon (—oo;0).

P 1

$ Cau 2. H én ha Ga h? 0 = 13

au 0 nguyén ham ctia ham so f(x) 3 a

1
@) 3In 2z + 3| + C. g1m|2sc+3|+0.

1
© 2In |2z + 3| + C. @§ln|2x+3|+C’.

1 1
[} /Z{Lfcfigj a,/(‘z’N/Lf/ iai. Ta co: / Sy 3dx =3 In |2z + 3|+ C.

$> Cau 3. Sau khi kiém tra stic khoe tong quat, két qua vé can niang (don vi: kg) ctia 40 hoc sinh
16p 12A dugc thé hien trong bang sb lieu sau:

Can nang | [40;50) | [50;60) | [60;70) | [70:80) | [80:90)
S6 hoc sinh 7 12 12 7 2

Tit phan vi thit nhat clia mau s6 lieu trén gan nhat véi gia tri ndo trong cac gia tri sau?

@A) 50. 50, 5. © 52,5. (D) 55, 5.
[ Haozzj a.,/(z},)z(fzf(z’zﬁ. Cd mau n = 40. T phan vi thit nhat Q; nam & vi tri thit g = 10. Nhém

10-7
chia @1 1a nhom [50;60). Ta c6: Q1 = 50 + 3 (60 — 50) = 52, 5.

$> Cau 4. Trong khong gian Ozyz, cho hai diém A(—2;1; —3) va B(1;0; —2). Do dai doan thang
AB bing

@A) V11. 3V3. © 11. (D) 27.
e locong (/zgnjm; AB = /O = (202 +(0—12+(—2—(=3))2 = /3 +(—1)2+12 =
V1L
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. =95
¢ Cau 5. Cho day so (uy,) voi {ul (n € N,n > 2). Gia tri cia ug la

Up = Up—1 + N

@) 10. 14. © 7. D) 9.
[ Huogzj (1,,/(2)%17(217/. Tacouy=u; +2=5+2=7.Suyrauz =us+3 =7+ 3= 10.
$> Cau 6. Trong khong gian Ozyz, mat phang ndo sau day nhan 7 = (1;2;3) lam vecto phap
tuyén?

@A) r+2y+3=0. ®B) r+2y+32=0.
© y+22+3=0. D) z+22+3=0.
[} Hmfy z/(?)zjz'dzﬁ. Mat phing = + 2y + 32 = 0 c6 cac hé s6 truée x,y, z 14 1,2,3 nén nhan

= (1;2; 3) lam vecto phap tuyén.
2 N 7 1
¢ Cau 7. Diem cyc dai clia do thi ham s6 y = §x4 — 222 -3 1a

@ z=0. (—=v/2;=5). © z=V2 ©® (0;-3).
o H“"’% z/(izz(fzfa’zf. y = 22° —4r = 2x(2% — 2) = 0 & o € {0,++/2}. D& thay ham s6 dat cuc
dai tai x = 0, gia tri cyc dai y(0) = —3. Diém cyc dai ctia dd thi 1a (0; —3).

¢S Cau 8. Cho hinh chép S.ABCD c6 ddy ABCD la hinh chit nhat va SA L (ABCD). Duong
thang nao sau day vuong goc véi mit phang (SAD)?

@) SC. SB. © BC. (D) COD.
o Hecong f/fg,zjzt(zzt, Vi ABCD la hinh chit nhat nen CD L AD. Lai 6 CD L SA (do SA L
(ABCD)). Vay CD L (SAD).
¢ Cau 9. Tap nghiém ctia bat phuong trinh logi(z—2)<1la

) 5
@ {§;+oo). <§;+oo).
5
(© (—o0;log, 5). D) (—oo; 5} .
s A .. o X PN £ ~ ]_ 1 5
[} Hufoy c/(z,ll(.jz,(a, Dieu kién > 2. Bat phuong trinh tuong duong: x — 2 > 3 ST > 5
< Cau 10. Cho hinh lang tru tam giac ABC A'B'C’. Dat AA = a, @, AB = 5), AC = 2. Khi d6
vects BC' duge biéu dién theo cac vecto @, b 7 la
A
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@ BC =-T+70 + 2. ® BC=7-1+7.
©BC-a+b+7, ©BO=a+7 -7
lﬁ/{uoy(/mz(/mz BC’ BA+AC+CC’——b+c+a’:3—b+*

¢ Cau 11. Thoi gian chay bo mdi ngay (tinh bang phut) trong 18 ngay lién tiép gan nhét cia
ban An dudc thong ké lai & bang sau:

Thai gian (phut) | [20;25) | [25;30) | [30;35) | [35;40) | [40;45)
S6 ngay 6 6 4 1 1

Do lech chuan ciia mau so lieu ghép nhom da cho gan nhat véi s6 nao sau day?

(A) 31,44. 31, 25. © 5,59. (D) 5, 60.

o Hmfy din oiéi. Tinh toén tit bang s6 licu ta c6 do lech chudn s ~ 5, 59.

C
2 2 2 1
$& Cau 12. Mat phang di qua diem M(3;—1;1) va vudng goc v6i duong thang A : % =
-2
y—2: 21—3 c6 phuong trinh 1&
@) 3 —2y+2z+12=0. B r—2y—32—-2=0.
© 3z —2y+2z—12=0. @ z—2y+32+3=0.

[} Hav‘ﬂ(/c r/(‘z‘x/z(,j[(ézi. Mit phang c6 VIPT la VICP ctia dudng thing A nén 7 = (3; —2;1).
Phuong trinh: 3(z —3) = 2(y+ 1)+ (¢ —1)=0&3x -2y + 2 — 12 = 0.

Phan II. Cau tric nghiém ding sai Thi sinh trd [oi ti cau 1 dén cau 4. Moiij a) b) c) d)
thi sinh chon ding hodc sai
& Bai 1. Nhiing ngay giap Tét Nguyén Dan ciing 1a dip bude vao vu Dong Xuan, ba con nong dan
tich ciic xuéng dong cay laa. Cay laa sau khi duge ciy trai qua qué trinh tang truéng dé nhanh
va phét trién chiéu cao trudce khi lam dong, tré bong. Qua nghién citu mot giéng lda méi, cac nha
khoa hoc nhan thay mot cay lda tinh tit lic dude ciy bang mot cay ma vdi chiéu cao 20 cm c6 toc
do tang trudng chiéu cao cho bdi ham s6 v(t) = —0, 1¢% + 1, 1¢2, trong d6 ¢ tinh theo tuan, v(t)
tinh bang cm/tuan. Goi h(t) 1a chiéu cao clia cay lta 6 tuan thi ¢ (¢ > 0).

a) h(t) = —t* + 55t° + 20.
b) Giai doan tang trudng chiéu cao clia cay lia kéo dai 12 tuan.

)

c¢) Chiéu cao toi da cta cay laa la 150 cm.

d) Vao thoi diém cay lda phat trién nhanh nhat, chiéu cao clia cay da 16n hon 80 cm.

[} /Z{a()/j a/mz(jzm a) Duang. Ta c¢6 h(t) = [v(t)dt = [(=0,1¢* + 1, 1£2)dt = —t* + 5t° + C.
Theo gid thiét h(0) = 20 = C' = 20. Suy ra h(t) = —5t* + 33t* + 20.
b) Sai. Cay tang trudng khi v(t) > 0 & —0,18> + 1,12 > 0 & *(-0,1t + 1,1) > 0 &
-0, It+1,1 >0t < 11.
Vay thoi gian tang trudng clia cay lia bé hon 11 tuan (khong phai 12 tuan).
¢) Sai. Ta c6 v(t) > 0 &t € [0;11].
Chiéu cao t6i da cia cay laa 1a gia tri 16n nhat ctia ham s6 h(t) trén doan [0; 11].
t=20
t=11
Tinh cac gia tri: A(0) = 20, h(11) = —% - 114 + 1. 113 4 20 ~ 141, 6 cm.

Taco W' (t) =0 v(t) =0«
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Suy ra chiéu cao tbi da ctia cay lia bé hon 143 cm. Khang dinh 150 cm 13 sai.

d) Dung. Thoi diém cay lda phét trien nhanh nhat tng véi gia tri 16n nhat ctia ham s6 v(t)
trén doan [0; 11].

t=20
Ta ¢6 v'(t) = —0,3t* 4+ 2,2t; V(1) = 0 & 29.
t=
3
So sanh cac gia tri: v(0) = v(11) =0, v (%) ~ 19, 7 Suy ra maxi, 1] o(t) = v (%).
Tai thoi diém d6, chidu cao cay la 1a: h (2) = —& (2)" + 11 (2)” 420 ~ 92,3 cm.

Vi 92,3 > 80 nén vao thsi diém cay laa phét trlen nhanh nhat, chiéu cao ctia cay da lén hon
80 cm.

& Bai 2. Mot ngudi ¢6 5 con ga mai, 2 con ga tréong nhét chung trong mot cai l1ong. Mot ngudi
dén mua, ngudi ban ga bat ngau nhién 1 con. Ngudi mua chap nhan mua con ga dé6, ngudsi ban ga
quén mat rang con ga ban cho ngudi thit nhat 1a ga trong hay ga mai.

Cac ménh dé sau day diang hay sai?
a) Xéc suat de ngudi thi nhat mua duge con ga mai la =

b) Ngudi thit hai lai dén mua ga, ngusi ban ga lai bat ngau nhién ra 1 con, xac suat dé nguvi
. . N P . Nt P P3 ~ N PRIRTS 1
thi hai mua duge con ga trong khi ngusi thit nhat mua duge mot con ga mai la 3

e v Lz . 3
c) Xac suat de nguoi thit hai mua duge ga trong bang 7
d) Biét nguoi thit hai mua duge ga trong, xac suat con ga ma ngudi thit nhat mua ciing 1a ga

trong 13 !
ron a —.
&5

(&) Hz/o‘éz/c /(i/z(jééé. a) Dung.
S6 ga trong long ban dau 1a 5 + 2 = 7 con.

Z 2 Z 5
Xac suat dé ngusi thi nhat mua duge con ga mai la P(B) = =
b) Ding.
Néu ngusi thit nhat mua dude mot con ga mai, trong 1ong con lai 4 g mai va 2 ga trong (tong 6
con).

XAc suat dé ngudi thit hai mua duge con ga tréng khi d6 1a P(A|B) = % = %
c) Sai.

Goi A la bién c¢6: "Ngudi thit hai mua duge ga trong".

Goi B 1a bién c6: "Nguoi thi nhat mua duge ga mai'".

Khi d6 B la bién cb: "Nguoi thi nhat mua duge ga trong".

Ta c6: P(B) = §; P(B) = g

7 7
Néu ngudi thit nhat mua ga tréng (B), trong long con 5 ga mai va 1 ga trong. Khi d6 P(A|B) = é
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Ta c6 so do cay sau:

Ngusi the hai mua
A|B dudgc ga trong

Ngudi thit nhat mua 1/3
dudc ga mai

9 A|B™ | Ngudi thit hai mua
A N
<g\ dugc ga mai
Géc
<& Ngudi thi hai mua
‘D/; A|lB dudgc ga trong

Ngudi thit nhat mua 1/6
dudc ga tréng

A|B Ngudi thi hai mua
dugc ga mai

Ap dung cong thiic x4c sudt toan phan, ta co:

_ _ 5 1 21 5 1 6 2
P(A) = P(B)P(A|B) + P(B)P(A|B) =2 - -4+ 2. =2 4 — 2 _ =
(4) = P(B)P(AIB) + PBYP(AIB) = 2 s+ 2. 2= 2y L= 0 2
Vay khang dinh c) la sai.
d) Dang.
Yéu cau bai toan la tinh P(B|A). Theo cong thiic Bayes, ta co:
~ ~ 2 1
. P(B)-PAB) 76 _1
(Bl4) = “22 T -3
7

& Bai 3. Trong day chuyén san xuat sita chua hién dai ctia mot nha may thuc pham, timg giot
sita chua am tham chuyén minh dudi tac dong ciia hang tri¢u vi khuan Lactic, nhitng “nghé nhan t
hon “kién tao vi chua thanh dic trung. Mat do vi khuan (s6 triéu té bao trén moi ml sita chua) tai
thoi diém ¢ (gio) duge ki higu 1a N(t). Ban dau (t = 0 gio), mat do vi khuan do duge 1a N(0) = 10
trieu té bao/ml. Do sy thay doi vé ngudn dinh dudng (dusng lactose giam) va do pH (axit lactic
tang) nén toc do thay déi mat do vi khuan N'(¢) (don vi: trigu té bao/ml mdi gi) duge mo hinh
héa bdi cong thitc N'(t) = 18t — 3t? (trieu té bao/ml méi gid) véi ¢ 1a thoi gian tinh bang gio
0<t<T).

) N’(1) = 15 triéu té bao/ml gio.
b) N(t) = 9t* — 3.

¢) So véi lic ban dau (¢ = 0), mat do vi khuan da tang thém 108 triéu té bao/ml khi dén thoi
diém ¢ = 6 gio.

a

d) Tai thoi diémt =7 gig, mat do vi khuén trong 1 ml sita chua la 108 tri¢u té bao/ml.

o Hm)‘fy (/(?/271'(211 a) Ping Ta c¢6 N'(1) =18 -1 — 3 - 12 = 15 triéu té bao/ml gio.

b) Sai Ta c6 [ N'(t)dt = [(18t — 3¢t*)dt =92 —t* + C, (C €R).
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c) Dang Ta c6 N(t) =9t — 3+ C. Vi N(0) = 10 nén C = 10.

Do d6 N(t) = 9t* — 3 + 10.

V6i t =6 ta c N(6) =9- 62 — 63 + 10 = 118 tricu té bao/ml giv.

Vay tit lic ban dau (¢t = 0) dén thoi diém ¢ = 6, mat do vi khuan da tang them 1a 118 — 10 = 108
trieu té bao/ml gio.

d) Pang Vi t =7 ta c6 N(7) =9-7* — 7% + 10 = 108 triéu té bao/ml gio.

Vay tai thoi diémt =7 gig, mat do vi khuén trong 1 ml sita chua la 108 tri¢u té bao/ml.
& Bai 4. Trong khong gian toa do (Oxyz), don vi mdi truc 1a mét, mat dat 1a mat Ozy, truc Oz
huéng len. Mot bitc tuong thang ding nam trong mat phang (Oxz). Binh chia khi hinh cau K
(dudng kinh 10 m) cham triec tiép vao mot biic tuong tai diem T'(—6;0;5). Mot tam chian E dudc
¢ dinh xudng dat tai cac diém A(0;16,25;0), B(—12;16,25;0) va duge dd bang cac thanh chdng
thang ditng tai cac diém C(0;5;15), D(—12;5;15) (tham khéo hinh vé).

4 D

L

xo O A

a) Phuong trinh mat cau K trong hé toa do trén 1a (z + 6)* + y? + (2 — 5)? = 25.

) Mot diém M (a;b;c) bat ki nim trén bé mat ctia binh chita K. Khi khodng cach tit M dén

b) Phuong trinh tadm chin F 1a 3y + 4z — 75 = 0.
chan F ngan nhat thia +b+c = 11.

c
tam

d) Dé téi uwu chi phi, nén thay tdm chin E bang tam H c6 ciing chidu rong véi tam chin F
(cting bing AB), nhung chicu dai giam di dé c6 thé tiép xic véi qua bong. Khi d6 cac thanh chéng
déu phai rat ngan di 2,54 m (lam tron dén hang phan tram).

o Hua/ézy /é/z(j[’a?é. a) Sai.

Dé viét duge phuong trinh mat cau ta can biét toa do tam va ban kinh ciia hinh cau.

Goi I la tam binh chita khi. Vi binh chita khi tiép xtic véi bitc tusng (mat phang (Oxz)) tai
diem T'(—6;0;5) nén IT L (Ozz) suy ra T la hinh chiéu ctia I trén mat phang (Oxz). Khi d6
I(—6;yr;5).

Quan sat hinh vé, ta thay tung do ctia diém I bang véi ban kinh ctia hinh cau. Vi binh chita
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khi ¢6 duong kinh bang 10 nén ban kinh hinh cau bang 5. Suy ra I(—6;5;5).
Mat cau K c6 tam I(—6;5;5) va ban kinh béng 5 nén ¢6 phuong trinh la:
(x+6)2+(y—5)>2*+(2—-5)?=5< (v +6)*+ (y —5)*+ (2 — 5)* = 25.
b) Sai.

Tam chian E di qua cac diém A(0;16,25;0), B(—12;16,25;0), C(0; 5; 15), D(—12;5;15) nén c6
cap vecto chi phuong la: AB = (—12;0;0), AC = (0; —11,25; 15).

Suy ra mot vecto phap tuyén ciia tam chin E 1a 77 = [A—B), A—C)] = (0;180; 135) = 45(0; 4; 3).
Chon ng = (0;4;3) 1a vecto phap tuyén clia tam chan E. Suy ra phuong trinh tam chin E la:
0(z —0) +4(y —5) +3( —15) = 0 & 4y — 20 + 32 — 45 = 0 & 4y + 32 — 65 = 0.

¢) Ding.

Khoang cach ngdn nhat tit mot diém M bat ki trén mit cau dén mat phang (F) khi M nam
tren dudng thang di qua tam I va vuong goc véi (E).

Khi d6 MI 1 (ABCD) nén MI nhan vecto phap tuyén ctia mat phang (ABCD) la np =

x=—06
(0;4;3) lam vecto chi phuong. Suy ra M1 : <y =5+4t ,t€R.
z2=93+3t

M € MI nén M(—6;5 + 4t;5 + 3t). Ma M ciing thuoc vao mit cau K neén: (—6 + 6)* + (5 +
4t =52+ (5+3t—5) =25 (41)° 4+ (3t)? =25 & 252 =25 & t = +1.

Vi duong thang M cit mat cau tai hai diém nén dé xac dinh diém nao la diém can tim, ta so
sanh khoang cach tit M dén mat phang (E).

V6i t =1 = M(—6;9:8), d(M, (E)) = 1238651 _ ¢

Wyeree
Vol t = =1 = M(=6;1;2), d(M, (E)) = 222200 — 11,
Vay M (—6;9;8) suyraa+b+c=—-6+9+8=11.
d) Duang.

Ki hiéu ¢’ 1a giao clia tam chian mdi véi thanh chdéng C, F’ 1a giao ciia tam chan méi v6i mit
cau va H(0;5;0) 1a chan ctia thanh chéng C.

ZA
D
A ‘

t:\

\\'-‘_\.
5
d

\\ B

w0 H 1 =.\'
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Khi d6 chiéu dai thanh chéng bi rat ngan 1a CC' = CH — C'H = 15 — C'"H (vi cao do ctia C
bang 15 nén chiéu cao thanh chéng ban dau bang 15).

Ta ¢6 tan C"AH = S5 — O'"H = HA - tan C’AH = 11,25 - tan C"AH (v6i HA = 16,25 — 5 =
11,25).

Ma C'AH bing goc giita mit phang tAm chan mdi véi mat dat (Oxy).

H’ 11,25 A
Dira vao tinh chat tiép tuyén, ta c6 AIF'A" = ATH'A' = F'AT = TAH'. Khi d6 C'AH =
2[A'H'.

) - _ TA L IH 5
Taco IH =5, HA =1125 = tan[A'H' = TE = 1%

— TA'H' ~ 23.9624°.

= C'H = 11,25 - tan(2 - TA'H') = 12,

Vay chiéu dai thanh chéng bi rit ngén di la CC’ = 15 — 12 ~ 2,54 (m).

Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.
& Bai 1. Cho hinh chop S.ABCD c¢6 day la hinh chit nhat AB =1, AD = 2, SA vuong goc véi
mat phang day va SA = 1. Goi M 1a trung diém ctia AD. Tinh khodng cach giita hai duong thang
BM va SD (khong lam tron cac phép tinh trung gian, chi lam tron két qua cudi cing dén hang
phan tram).

[} /‘[u‘o‘iy a,/(?‘x/é 71'(2[,

Cach 1: Sit dung phuong phap hinh hoc c6 dién
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Goi I 1a trung diém ctia BC. Vi BM // DI nén BM //(SDI).
Do d6 d(BM, SD) = d(BM, (SDI)) = d(M, (SDI)).
i ADN(SDI) = D va M la trung diém ctia AD nén d(M, (SDI)) = %d(A, (SDI)).
Trong (ABCD), ké AK L DI (K € DI), AK N BM = J.
Trong (SAK), ké AH L SK (H € SK).

DI 1 AK
Vi = DI 1 (SAK) = DI 1 AH.
DI 1 SA

Suy ra AH L (SDI) = d(A,(SDI)) = AH.
Ta c6 BM //DI = JM//DK va M la trung diém ctia AD nén AK = 2AJ.
1 1 1 1 V2

oo 1
LalcoAJ2:ABQ+AM2:ﬁ+1—2:2:>AJ:7:>AK:\/§.
1 1 1 1 3 V6
Mit kha - =4+ =" AH=Y",
kA s T AR Tgaz 3137 3

1
Do d6 d(BM, SD) = 5 - AH = ? ~ 0,41

Cach 2: Gan hé truc toa do Ozyz
z

xr
SA L (ABCD)
1
AB 1 AD

A=0(0;0;0),AB = Ox,AD = Oy, AS = O=.

Toa do cac diem: B(1;0;0), M(0;1;0), D(0;2;0), S(0;0;1).

Goi () 1a mat phiang chita SD va song song véi BM. Khi dé6 d(BM, SD) = d(B, («)).
BM = (=1;1;0), 5D = (0;2; —1).

Vecto phap tuyén clia mat phing (o) 1a 7 = [S—D), W] =(1;1;2).

nén ta gan hé truc toa do nhu sau:
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Phuong trinh mat phéng («) di qua D(0;2;0) la:
(lz—=0)+1(y—2)+2(z—0)=0<ax+y+22—2=0.
1+04+2-0-2 1
Vay d(BM, $D) = L 0F 1 <ol
V12 412 4 22 V6

& Bai 2. Hai vat A va B dugc ném thang ding xuéng dudi tit do cao khac nhau va tai ciing mot
thoi diém véi van toc ban dau 1a vy (m/s) v chuyén dong véi gia toc trong trusng g = 9,8 m/s?.
Theo phuong Os, ban dau vat B c6 hinh chiéu trén truc Os la diém M. Sau 5 giay, vat B chuyén
dong dugc 137,5 mét; hinh chiéu ctia A len Os da di qua vi tri M va cach M mot khodng 17,5 mét
(tham kh&o nhu hinh v&). Biét rang vat B tiép dat sau 10 giay, khi d6 vat A tiép dat sau vat B
bao nhieu giay (lam tron két qua dén hang phan tram)?

8 0

@At -----
rood

o uozzy (/(Elz(/mfdzf .

1
Cong thic quang duong vat di duge sau thoi gian ¢ la: s(t) = vt + §gt2.

Vi vat B chuyén dong dude 137,5 mét sau 5 gidy nén ta co:

1
137,5 =5+ 59,85 & 137,5 = 50+ 122,5 & 5ug = 15 & v = 3 (m/s).

o 0

137,5 m

Gt

<----=-booo-_

\J

Gia st O 1a hinh chiéu ban dau ciia vat A len Os, A’ 1a vi tri clia vat A sau 5 giay va K 13 hinh
chiéu ctia A’ 1én Os.
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Vi vat A va B c6 cliing van téc dau va gia toc nén quang duong A di duge sau 5 giay bang
quang duong B di duge (OK = 137,5 m).
Theo gia thiét, MK = 17,5 m. Suy ra khoang cach gitta hai vat lac dau la:
OM = OK — MK = 137,5— 17,5 = 120 (m).
Do cao ban dau ctia vat A so v6i mit dat 1a sy, = 120 + sp (v6i sp 1a do cao ban dau cia vat
B).
Vat B tiép dat sau 10 giay nén quang duong B di duge (do cao cia B) la:
1
sB:3~10+§~9,8-102:30+49O:520 (m).

Vay do cao ban dau ctia vat A 1a s, = 120 + 520 = 640 (m).
Vat A tiép dat khi s, (t) = 640:
1
3t+§-9,8-152:64O<:>4,9t2+3t—640:0.

Giai phuong trinh bac hai, ta lay nghiem duong: t ~ 11,13 (giay).
Vay vat A tiép dat sau vat B mot khodng thoi gian la:
11,13 — 10 = 1,13 (giay).

& Bai 3.0 trung tam nghién citu X c6 mot thiét bi duge dit trén mot qua doi thude ving ring
nii dé do cac thong s6 vé thoi tiét khi tugng ciia viing doé (nhiét do, ap suat khi quyén, do am,
may, gi6, mua...). Cau tao bén ngoai ctia thiét bi gom hai mit cau cit nhau la (S;) c6 tam I, ban
kinh bang 4 m va mit cau (Ss) ¢6 tam J, ban kinh bang 2 m.

Dé do cac thong s6 can thiét, ngudi ta 1ap ddat mot tam thiét bi dién tit hinh ch@ nhat (R) luon
tiép xtic v6i cd hai mat cau (S;), (S2) va ¢6 the di chuyén quanh cdc chdém cau dé truyén tin hiéu
t6i hop dieu hanh (duong truyen khong day). Chon hé truc toa do Ozyz trong khong gian véi do
dai don vi trén méi truc toa do 1a 1 m va O(0;0;0) 1a vi trf hop diéu hanh thiét bi thi 7(2;1;1) va
J(2;1;5). Khi khoéng céch tit O dén tam thiét bi dién tit (R) ngan nhat 1a lac dudng truyén tin
hiéu t6t nhat. Khoadng cdch ngén nhat nay bang bao nhiéu mét? (Iam tron két qua dén hang phan
tram, tham kh&o mo t& thiét bi nhu hinh vé&).
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Hinh 1 Hinh 2

Goi M, N lan lugt 1a cac diém tiép xic clia hinh chi nhat (R) véi hai mat cau (S;) va (S).

Taco I(2;1;1),J(2;1;5) nén I(2;1;1), J(2; 1;5) nam cuing phia mat phang (Ozy) va cach (Oxy)
mot khoang lan lugt bang 1 va 5.

Goi hinh chiéu ctia I v& J trén mit phang (Oxy) la diem A(2;1;0).
Ta c6 O =22+ 12+ 1% = /6.
Vi /6 < 4 nén OI < R do d6 diém O nim trong mat cau (S;) (Xem hinh 1).

Goi hinh chiéu ctia O trén mat phang chita hinh chit nhat (R) (goi tat la mat phang (R)) la
diém K thi d(O, (R)) = OK. Nhan xét rang,

& Khoang cach tit cac diém I, J va A dén mat phang (R) (thay déi va luon tiép xic v6i hai
mit cau (S1), (S2)) 1a khong doi.

© OK nhd nhat khi (R) L (O1J).

Khi (R) L (OIJ) thi ¢6 hai vi trf cia (R) thdéa man, mit phang (R) théa man OK nhoé nhat khi
va chi khi (R) nim vi trf gan O hon, ta ciing vAn goi mat phang nay 1a (R) (Xem hinh 2).

Goi hinh chiéu clia diém A trén mat phang (R) lan lugt 1a diém H.

Khi d6 MNNIJ=S MNNOA=E.

Trong mit phing (SAE) ta cé:

Ta c6 NJ = %M[ =2va NJ//MI nén tam giac SMI ¢6 duong trung binh NJ = SJ = IJ.

MalJ=5—1=4nén SJ=4va SI =8.

Ta c6 ST = 2M1 = 8 nén tam gidc SMI 1a nita tam gidc déu canh bang 8, goc ESA = 30°.
1

TacéEA:SA-tan@:&tanBOO:Q-ﬁ23\/§.

Mit khac, OA =vV22 + 12+ 02 =5 = EO = EA— OA =33 — /5.
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Tam gidgc EOK vuong tai K c6 KEO = 90° — ESA = 60°, EO = 3v/3 — v/5 nén

-1
OKzEO-sin60°:(3\/§—\/3).§:¥

Vay lac dudng truyen tin hi¢u t6t nhat 1a khi khodng cach tit O dén tam thiét bi dien t (R) ngan
nhat va bang 2,56 m.

~ 2,56 (m).

& Bai 4. Trong hé truc toa do Oxy, don vi moi truc 1a mét, mot duong trugt mai sé duge xay

dung theo ban thiét ké da trinh bay nhu hinh vé. Thanh trugt bat dau tit A va két thic tai C,
B ax® 4+ bx +c

duong cong ctia thanh trugt 13 mot phan ctia do thi ham s6 f(z) = —rd biét do thi ham
T
s6 f(x) tiép xtic v6i truc Oz tai diem B.
Y
7777 4
10 m
C
B / Il m
O x

10 m 5m

Ban Viéet bat dau trugt tit diém A, héi khi ban Viét cach vi trf ban dau theo phuong ngang mot
khoang 6 mét thi ban Viét cich mat dat bao nhiéu mét, biét truc Ox nam trén mat dat.

[} Hwo‘éz/c f/(z}z(,jzfax’z, Dua vao cac thong so6 tit hinh vé, ta xac dinh toa do ciia cac diém nhu sau:

¢ Diém béat dau A ndm trén truc tung c6 do cao 10 m, suy ra A(0; 10).

¢ Diém B nam trén truc hoanh cach goc toa do 10 m, suy ra B(10;0). Do thi tiép xtic véi Oz
tai B nén f(10) =0 va f'(10) = 0.

¢ Diém két thic C' ¢6 hoanh do x¢ = 10 +5 = 15 m va tung do yo = 1 m, suy ra C(15;1).

2
. ) b ) .
Vi do thi ham s6 f(x) = %xd—i—c tiép xtc véi truc Ox tai diem B(10;0) nén t1t thitc az®+bx+c
x
phai ¢6 nghiém kép la = = 10.
) k(z —10)?
Do d6, ham so6 c¢6 dang: f(x) = % (v6i k = a).
N k(0 —10)? 100&
© D& thi di qua A(0;10): £(0) = 10 < % =106 —— =10=d =10k
s s 4 k(15 — 10)? 25k
® Do thid C(15;1): f(1h) =1 ————— = — =1
0 thi di qua C(15:1): f(15) =1 & =77 15+ 10k
Giai phuong trinh: 25k = 15+ 10k < 15k =15 < k = 1.
» ., PR (r —10)?
Vi k=1,t d=10-1=10. Vay h la: = —
i , ta co ay ham so la: f(z) 2710
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Khi ban Viét cach vi tri ban dau theo phuong ngang 6 mét, titc 1 tai vi tri # = 6. Khoang
cach tit ban Viet dén mat dat la gia tri ctia f(6):
(6 —10)> (—4)*> 16

f(6) = 6510 16 21—621(mét).

Vay khi cach vi trf ban dau 6 mét theo phuong ngang, ban Viét cich mit dat 1 mét.

& Bai 5. Trong hé truc toa do Oxyz cho 3 diém A(5; —2;0), B(4;5;—2) va C(0;3;2). Diém M di
chuyén trén truc Oz. Dat Q = 2|MA + MB + MC‘ +3 ‘MB—l— MC‘. Biét gia tri nhé nhat cia
Q c6 dang av/b trong d6 a,b € N va b 1a s6 nguyen t6. Tinh a + b.

(&) /—[uoﬁ din 7101 Goi G 1a trong tam tam giac ABC. Toa do diem G la:

5+4+0
Z‘G:ng
902¥:2 = ((3;2;0).
0—2+2
2 = =
“ 3

Theo tinh chat trong tam, ta c6: MA+ MB + MC = 3MG.
Goi I 1 trung diém ctia doan thang BC. Toa do diém I la:

4

Ir LO 2
542—3
—2+2

] = 5 =0

Theo tinh chat trung didm, ta c6: MB + MC = 2M].
Biéu thic Q duge viét lai thanh:
Q=2 )31\76‘ +3 ‘2]\77) — 6MG +6MI = 6(MG + MI).
Dé @ dat gia tri nho nhat thi tong MG + M1 phai nhé nhét.

Nhan xét: Hai diém G(3;2;0) va I(2;4;0) déu c6 cao do z = 0 nén ciing nam trong mit phang
(Ozy). Dong thoi, do tung do yg =2 > 0 va yy =4 > 0 nén G va I nam cung vé mot phia so véi
truc Ox.

Goi G’ 1a diém ddi xting ctia G qua truc Oz. Toa do ctia G’ 1a G'(3; —2;0).
Vi M € Ox nén ta luén ¢c6 MG = MG'.
Xét 3 diem M, I, G, theo bat dang thic tam giac ta cé:

MG+ MI=MG +MI > IG".

Dau "=" x4y ra khi va chi khi M, I, G’ thang hang (hay M la giao diém ctia duong thang IG’
va truc Ox).

Vay gia tri nhé nhat ciia MG + M1 chinh 1a do dai doan thzzmg es
Ta c6: IG = (3—2;—2— 4,0 — 0) = (1;—6;0) = IG' = \/I2+ (=6)2 + 02 = /37.
Suy ra gia tri nho nhat ctia Q 1a: Qmin = 6v/37.

Theo gia thiét, Qmin = aV'b v6i a,b € N va b 14 s6 nguyén to.
Dong nhat he 6, ta duge a = 6 va b = 37 (thoa man 37 1a s6 nguyén t0).
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Vay a4+ b =6+ 37 = 43.
& Bai 6. Trong bo mon billiards 9 bong (cac bong duge danh s6 tit 1 dén 9) ¢6 3 qua bong muc
tieu la 1, 4 va 8. Co thu X chon ngau nhién 3 qué, sau d6 co thi Y chon ngau nhién 3 qué tit cac
qué con lai. Biét rang sau khi chon, co thi X dang c6 1¢i thé hon co thu Y (ttc 1a s béng muc
tiéu ctia X nhidu hon ctia Y). Hay tinh x4c suat dé co thit Y khong giit bat ky qua béng muc tiéu
nao (Két qua lam tron dén hang phan tram).
e Huo‘/(y (%z)z( gudd. Tap hop cdc qua bong Ia {12, 9}. Nhom bong muc tiew T = {1,4,8} (3
qué), nhém béng thuong N gom 6 qua con lai.

Goi X, va Y, lan luot 1a s6 béng muc tiéu co thi X va co thi Y nhan duge.

X4c suat duge tinh trén khong gian mau la cac truong hop X chon 3 qua va Y chon 3 qua tit
6 qua con lai: n(Q) = C§ - C§ = 1680.

Bién c6 dicu kien A: "Co tht X c6 1¢i thé hon co tht Y" (X; > Y;). Cac truong hgp théa man:

® X, = 1Y, =0: CLC2- C9C% = 45 - 4 = 180 céch.

® X, =2,Y, = 0: C2C} - C9C3 = 18 - 10 = 180 cach.

® X, =2,Y;=1: C2C} - C1C2 = 18 - 10 = 180 cach.

® X, =3,Y, = 0: C3CY- CYC3 =120 = 20 cach.
S6 két qua thuan 1¢i cho bién ¢6 A la: n(A) = 180 + 180 + 180 + 20 = 560.

Bién ¢6 B: "Co thu Y khong gitt qua bong muc tieu nao" (Y; = 0).

Céc két qua thuan 1gi cho cd A va B (X; > Y, va Y; = 0) 1

n(ANB) = 180(X; = 1,Y; = 0) + 180(X; = 2, Y; = 0) + 20(X, = 3, Y; = 0) = 380.
X4c suat can tim la:
n(ANB) 380 19

P(B|A) = —— 22 =20 = "y
(B]4) n(A) 560 28 00787

Lam tron dén hang phan tram, ta dugc két qua: 0, 68.
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DPE SO 9 Moén: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.

¢ Cau 1. Cho ham s6 y = f(z) c6 bang bién thién nhu sau:

T —00 —1 1 +00
() L0 - o0+
2 +o0
) / \ -
—00 —2

Ham s6 da cho nghich bién trén khoang nao duéi day?
@ (-2;2). (-1 1). © (=21). © (~1;+00).
(&) /Z{Lfam(/c a/r;n(f[ré(f, Duya vao bang bién thién, ta thay tren khoang (—1;1) thi f'(z) < 0 (hoac

miii tén di xuéng). Vay ham s6 nghich bién trén khoang (—1;1).

¢ Cau 2. Cho cap sb6 nhan (u,,) véi u; = 6 va uy = —12. Cong boi ¢ clia cap s6 nhan da cho 1a
1
®q=-3 ® q=-2 © q¢=-18. ® q=—6.
N . C . . . —12
[ Hwo’/éy f&z‘/ijz'(zz, Cong boi cua cap so nhan duge tinh theo cong thic: ¢ = t2 _ o - —2.
Uy

$> Cau 3. Trong khong gian Oxyz, cho hai diém A(1;1; —2) va B(3; —1;2). Toa do clia vecto BA
1a

@ (2-2;4). (2;0;0). © (1;-12). @ (=2;2;—4).
[ Haoiy cz,/(gzz(jzfd,zi, Ta c6 BA = (xa —zp;ya —yp;za —2) = (1 —3;1—(—1);-2—-2) =
(—2;2;—4).
¢ Cau 4. Tinh thé tich vat thé tron xoay khi quay hinh phing gi6i han béi cac dudng cong
y=+/e*—x,y=0,r =1, =2xung quanh truc Oz la:
@W(GQ—G—;). 62—€—§.

2

@7?(62—6—;). ®e2—e—;.

[} Hm)‘g 5/[2127[(2’1'. Thé tich vat thé tron xoay dudc tinh theo cong thiic:

V= 7r/12[f(x)]2dx = 7r/12(\/m)2d33 = W/i(ex — z)dz.
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D=rlle-2) (D) =r(ererg)=n(e-c-;
V=m (e 7)), mle 5 e 5 Tle e+ 5 mlef—e—3
¢ Cau 5. V6i moi s6 thue duong a, log;(27a) — logs a bang
@A) log;(26a). 9. © 3. (D) 3 — 2logsa.
. ‘ . 27
(2} Huo‘n(j din gidi. Ap dung tinh chat clia logarit: logs(27a) — logs a = log, <_a> = log4(27) =
a
log4(3%) = 3.

-1 - 2
re 7y _Z +6 . Vecto nao dudi day

¢ Cau 6. Trong khong gian Oxyz, cho dudng thang d :

la mot vecto chi phuong cta d?

@ U, = (2;,-1;3). U1 = (4;2;—6).

© s =(-2;1;3). D) w4 = (1;0;2).
O uong din gici. Duong thing d viét lai dudi dang chudn: —— L i 22

Y ) 7 Al glal. N = — = .

“oy g & M8 ‘ e i 27 =6

Vecto chi phuong ctia d 1a @ = (4; —2; —6).
Ta thay @3 = (—2;1;3) cung phuong véi ¥ (vi @ = —243). Vay U3 1a mot vecto chi phuong clia
d.

20— 3 )
1 la duong thang c6 phuong trinh:

$> Cau 7. Tiém can ngang ciia do thi ham s6 y =

@y=-1 ®w=-1 ©y=2 D z=2.

, N .. . ) N . . p ar+0b
X fluon dén oidi. Tiém can ngang ctia do thi ham so bac nhat trén bac nhat y = 1a

a (7 % cx +d
y=-.

c

= 2.

=N

Vay tiém can ngang la y =

¢ Cau 8. Trong khong gian Oxyz, cho mat cau (S) ¢6 tam 1(0; —2;1) va ban kinh R = 5. Phuong
trinh cta (5) 1a

@ 22+ (y+2)? + (2 — 1)2 = 25. ®) 22+ (y — 2)% + (2 + 1)? = 25.
© 2+ (y+27+ (- 1)*=5. © 2®+(y -2+ (2 +1)* = 5.
[ Haoéy a/(z“/sz'(z’,z',, Phuong trinh mat cau tam I(a; b; ¢), ban kinh R 1a: (z—a)?+(y—b)?+(2—c)? =
R2.

Thay toa do I(0;—2;1) va R =5 ta dudc: 2% + (y +2)* + (2 — 1)* = 25.
¢ Cau 9. Cong thiic tinh thé tich ctia mot khéi tru c6 ban kinh déy 1a R va chiéu cao h 1a

4
@A) V =21 R?h. V= gﬂmh'
1
= —7r . =T .
1% 3 R%h V = 1R?h

(Y} Hwo"/zj din gici. Thé tich khéi tru bing dien tich ddy nhan véi chidu cao: V = B-h = nR?h.
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$© Cau 10. Dieén tich hinh phéng gach soc trong hinh vé bén dudi bing
Yy

2
o

) "

@ /13(2‘” — 2)du. /13(230 +2)da

©/ 22 ® [ o

[ Huog c/dn(fz'a’zﬁ. Hinh phing gach soc giéi han béi do thi y = 2%, dudng thing nim ngang
y =2 (vi n6 di qua diém (1;2)), va hai can x = 1,2 = 3. Do do6 thi y = 2° nim phia trén dudng
3
thang y = 2 trén doan [1;3], dién tich 1a S = / (2% — 2)dz.

1

< Cau 11. Cho u di ien 4 ABCD Goi M va P lan lugt 1a trung diém ctia cac canh AB va CD.

Dat BA = b,AC Z, AD=d. Khéng dinh nao sau day la dung7
—> 1 — — —
@MP_5 +d+0b). MP— (d+75-72).
1 — — —> 1 — —
@MP:§ +b—d). @MPZE(E’+d—b).

e Hmf?j diin cidi. Tacé MP = MA + AC + CP = 5BA + AC + 5c*D.
Ma C—D) AD — A—é Thay vao biéu thitc trén:

— 1> 1- 1 1- 1 1- 1 - -
MP_—b §— )= -b 4+ 4od—-TCe-b4-Ch-d==(C+d+1D).
+c+( ?) 50+ €+ 5C=3b+5c+5 2(c+ +b)

¢ Cau 12. Théng ke diém trung binh mon Toan ctia mot s6 hoc sinh 16p 12 duge mau sb lieu

Sau:

Khoang diém | [6,5;7) | [7;7,5) | [7,5;8) | [8;8,5) | [8,5;9) | [9;9,5) | [9,5;10)
Tan s6 8 10 16 24 13 7 4

Phuong sai ctia mau sb lieu vé diém trung binh mon Toan ctia cac hoc sinh d6 1a
@) 0,616. 0, 785. © 0,78. (D) 0,609.
(&) Haf()/’}zj a/(flé/fz'é,zl Tinh gia tri dai dién x; clia cac nhom: 6, 75;7,25;7,75;8,25;8,75;9,25;9, 75.

Téng s6 hoc sinh n = 8 + 10 + 16 +24 + 13 + 7 4 4 = 82.
86, 75+10-7,25+---+4-9,75 666

S6 trung binh: 7 = = — =~ 8, 122.
82 , 822 )
1 86,75+ ---+4-9,75 666
ng sai: s - g nx; — T © % ,

Phan II. Cau tric nghiém dang sai Thi sinh trd [oi ti cau 1 dén cau 4. Moiij a) b) c) d)
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thi sinh chon dung hodc sai

& Bai 1. 6ng dan nude vao ctia mot bé chita 100 m® nuée c6 tde do dong chay 1a 10 m? méi phit
va hai 6ng thoat nuée mdi 6ng c6 toc do dong chay 1a 5 m? moi phit. Trong cling mot khodng thoi
gian 6ng dan nudc va dng thoat nude c¢é thé khong cliing hoat dong. Hinh vé sau cho thay thé tich
V ciia chat 1éng trong bé chita nhu mot ham theo bién thoi gian ¢ (phit) véi 0 < ¢ < 60.

%4

75

50

Thé tich (tinh bing m?)

25

0 5 10 20 30 40 45 50 60
Thoi gian (tinh bang phit)

Céac ménh de:

a. Trong 10 phuat dau tién, chi c6 éng dan nude hoat dong.

b. Trong 60 phut trén, c6 20 phit chi c6 6ng dan nude hoat dong ma cic dng thoat nuée khong

hoat dong.

c. Thé tich nuéc c¢6 trong bé & thoi diém t = 58 1a 88 m?.

d. Thé tich nudc trung binh c6 trong bé trong 58 phit dau tién khong 16n hon 45 m?.
o Hmfy (/(’5/1( 71,'(21,'. a) Sai.

Vi 6ng dan nude c6 téc do dong chay 1a 10 m3 mdi phiat nén néu chi ¢6 dng dan nude hoat
dong thi sau ¢ (phit) bé nude tang lén 10t m®.

Khi do, sau 10 phit éng dan nudc bom duge 10.10 = 100 m? nudc vao bé. Ma tit hinh vé, ta
thay tai ¢t = 10 phut thi thé tich nuéc trong bé biang 75 m® nén ménh dé a sai.

b) Sai.

éng dan nuéc hoat dong sé tuong tng véi khoang thoi gian ma thé tich nude trong bé ting va
théa man bom duge 10 m® mdi phiit, ta xét cac khoang thoi gian thé tich nude trong bé tang:

Khoang thoi gian Lugng nudc tang len (10t m3) | Lugng nude tang thue té
5 phit dau 10.5 = 50 m? 50 m?
Tt phit 40 — 45 (5 phiit) 10.5 = 50 m? 25 m?
Tit phiit 50 — 60 (10 phit) 10.10 = 100 m? 50 m3

Tu bang trén, ta thay ring trong 60 phut trén, c6 5 phit chi c6 6ng dan nude hoat dong ma cic
ong thoat nudc khong hoat dong.
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c) Sai.

Quan sat thay trong khodng thoi gian tit phit thit 50 — 60, thé tich nuée trong bé 1a mot dudng
thang nén thé tich nude trong bé tit phiit thit 50 — 60 duge mo hinh héa biang ham sé y = at + b.
50 = 50a + b

Ma dudng thang nay di qua hai diém (50; 50), (60; 100) nén ta c6 hé phuong trinh &
100 = 60a + b

a=2>5
= y = ot — 200.
b= —-200

Suy ra thé tich nuéc c6 trong bé ¢ thoi diém ¢ = 58 la y(58) = 5.58 — 200 = 90 (m”).
d) Sai.
Nhic lai 1y thuyét: Gia tri trung binh ctia mot ham s6 f(z) lién tuc trén doan [a;b] 1

1 b
ftb = m\/a' f(l')dl‘

Ap dung cong thic tren, ta c6 thé tich nude trung binh trong 58 phat dau tien la

1 58 58 58 . )
Vip = —— fdt = — f(t)dt véi / f(t)dt bang phan dién tich gach chéo mau
58— 0 J, 58 J, ;
cam trong hinh.
v
100
90
=
o0 75
=]
/')_Cg
< / S \
a
E 50
<
el So
(<]
= 25
0 5 10 20 30 40 50 5860 ¢

Thoi gian (tinh bang phit)

58
Nhan thay dién tich Sy = S; nén dién tich / f(t)dt bing tong dien tich hinh thang mau hong
0
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+ dién tich tam gidc xanh duong trong hinh vé sau.

14
100
90
=Y0] 75 1
=) ]
Polas) )
Q0 |
= I
\S |
RS 50 :
'Q I
\2 :
o, |
& 25 |
0 5 10 20 30 40 55 50 5L860 t
Thoi gian (tinh béng phit)
58
58 58 —5))-50 1
Suy ra f(t)dt = (58 + 5 ) + 3 (58 — 50) - (90 — 50) = 2935.
0

. . 1
Vay the tich trung binh can tinh la Vy, = 03 2935 ~ 50,6 m?® > 45 m3.

& Bai 2. Diém kiém tra cudi ki mon Toan ctia mot hoc sinh phu thuoc vao viéc hoc sinh dé6 c6
cham chi lam bai tap vé nha hay khong. Néu ban An cham chi lam bai tap vé nha mon Toan thi
xac suat dat diém tot kiém tra cudi ki 14 0,9. Con néu ban An khong cham chi lam bai tap vé nha
thi x4c suat dat diém khong t6t kiém tra cudi ki 1a 0,85. Xac suat An cham chi lam bai tap vé nha
mon Toéan 1a 0,75.
a) Néu An cham chi lam bai tap vé nha mon Toan thi xac suat An duge diém khong t6t kiém
tra cudi ki 1a 0,1.

b) Néu An khong cham chi lam bai tap vé nha mon Toan thi xac suat An duge diém tot kiem
tra cudi ki 1a 0,2.

¢) Xac suat dé An dat diém khong tot kiém tra cudi ki 1a 0,35.
d) Xac suat dé An dat diém t6t kiem tra cudi ki 1a 0,7125.
[} Hao‘éy (/(Efz(jz‘afz'. Goi A 1a bién c6 "An cham chi lam bai tap vé nha mon Toan" va B 1a bién
cd "An dat diém t6t kiém tra cudi ki". Ta c6 P(A) = 0,75, P(A) = 1 — 0,75 = 0,25.
a) Ding Vi theo gia thiét, néu ban An cham chi lam bai tap vé nha mon Toén thi xac suat dat
diém t6t kiem tra cudi ki 1a 0,9.
Vay, néu An cham chi lam bai tap vé nha mon Toan thi xac suat An dugce diém khong tot
kiém tra cudi ki la
P(BJ]A)=1-0,9=0,1.

b) Sai Vi theo gia thiét, néu ban An khong cham chi lam bai tap vé nha mon Toan thi xac suat
dat diém khong t6t kiém tra cudi ki 1a 0,85.

Vay, néu An khong cham chi lam bai tap vé nha mon Toan thi xéc suat An duge diém tét
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kiém tra cubi ki 1a
P(B]A) =1-10,85 = 0,15.

¢) Sai Theo cong thiic tinh xac suit toan phan, xac suat dé An dat diém khong t6t kiém tra
cudi ki 1a

P(B) = P(A)-P(B|A) + P(A) - P(B|A) = 0,75- 0,1 + 0,25 - 0,85 = 0,2875.

d) Dtng Theo cong thiic tinh x4c suat toan phan, xac suat dé An dat diém t6t kiém tra cudi
ki la

P(B) = P(A) - P(B|A) + P(A) - P(B|A) = 0,75-0,9 + 0,25 - 0,15 = 0,7125.
Hoic P(B) =1 —P(B) =1 - 0,2875 = 0,7125.

& Bai 3. Nham dieu tiét muyc nude ciia ho chita trong nhitng ngay mua 16n, mot ho thuy dien
thong bao mé cita xa li trong 5 gid, bat dau tit thoi diem Oh. Luu lugng nuée xa li 1a lugng nude
ho thiy dién x4 vé ha luu trén moi don vi thoi gian, duge wée tinh béi ham s6 f(t) = at® + bt* + 1
(don vi nghin m?3/s), trong d6 ¢ dugc tinh bang don vi giv, 1a thai gian tit Oh dén 5h. Tai thoi diém
0Oh, luu lugng nuée xa vé ha luu 1a 1 nghin m?3/s va bat dau tang cho dén khi dat cyc dai bang 3
nghin m?/s thi lvu lugng nude gidm dan, dén thai diém 5h thi trd vé lai 1 nghin m3/s. Ham s6
y = f(t) ¢6 do thi nhu hinh vé beén.

y(nghin m3/s)

@ 5 t(giv)

f5) =

a)

b) Gia tri cua a la —0, 2.
)
)

c¢) Luu luong nude xa lit dat cuc dai tai thoi diém 3h20.

d) Téng lugng nude duge hd chita x4 vé ha luu tit Oh dén 5h 14 20, 25 triéu m?.
[ uozy (/(0271(21 Xét ham s6 f(t) = at® +bt? + 1. Vi diem (5; 1) thuoc do thi ham sd f(t) nén:
fG)=1<a-5+b-5°+1=1<« 1250+ 25b = 0 < b = —5a.

Ta c6 f'(t) = 3at® + 20bt.
Suy ra:

f'(t) = 0 & 3at® 4 2bt = 0 < 3at® — 10at = 0 < at(3t — 10) = 0
at =0 t=0
N 10
3t—10=0 tZE(loait:Ov\10<t<5).
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10
Do do, luu lugng xa dat cuc dai tai t = 3

Suy ra:
10) (10)3 (10)2 1000 100 27
=3 (= — ) b+r1=3« (=B =284 = ——.
f<3 3)¢t\3) 0" o7 0t g (750) = 7950
27 27
Do dé b= —5a=—5- (——) -2
© €O “ 250/ ~ 50
27 27
ay f(t) = ——t3 + =12 + 1.
¢ a) Dang Duya vao do thi va gia thiét, ta c6 f(5) = 1.
) 27
& b) Sai Dya vao két qué trén, ta c¢6 a = ~355 = —0, 108.

. 10 1
& ¢) Pung Luu lugng nude xa la dat cye dai tai thoi diem ¢t = 3= 3+ 3 (gio) hay 3h20.
¢ d) Sai Tong lugng nude duge hd chita x4 vé tit Oh dén 5h la:

> 27 27
V = 3600 / F(t)dt = 3600 / (—%t?’ ottt 1) dt = 38250 (nghin m°) = 38,25 (tricu m’).
0 0

-1 y+2 =z-3
1 -1 2
, mat phang (P) : 2z — 3y + z — 2025 = 0 va diem M (0; —1;2).

x—l—l_
5=

& Bai 4. Trong khong gian Ozyz, cho hai dudng thing d; : ’ , do
y—4 z-—2
-1

a) Hai duong thang d; va do chéo nhau.

b) Duong thang di qua M (0; —1;2) vuong goc véi d; dong thoi song song véi mit phang (P) c6

. .x y+1  z-=2
huong trinh l1a — = =¥— = )
P ng irin a5 3 1

¢) Mt phang (P) cach déu dy va dy 1a (P) : —4x + 22 +5 = 0.
y+1 =z-2

d) Phuong trinh dudng thang qua M va cit ca d; va ds la g =9 =15

[ /Z{a‘()/‘/gj a/rz‘x/éj[d[,

a) Dung Ta c6 d; di qua diém M;(1; —2;3) v c6 mot véc-to chi phuong 1a @, = (1;—1;2).
dy di qua diém N(—1;4;2) va c¢6 mot véc-to chi phuong 1a @y = (2; —1;4).
Khi d6 [w1; Us] - M1 N = 3 # 0 suy ra hai duong thang d; va dy chéo nhau.
b) D Ta c6 [d1; T (p)) = (5;3; —1).
Duong thang di qua M (0; —1;2) vuong goc véi d; dong thai song song v6i mat phang (P) c6
y+1 z-—2
3 -1

mot véc-to chi phuong 1a @ = (5;3; —1) c¢6 dang % =

2 N 2 2 2 5
¢) Sai Mit phang cach deu hai dusng thang d; va dy 14 mit phang di qua trung diem [ (0; 1; 5)

ctia M N va c6 mot véc-to chi phuong 7 = [@q; Uz] = (—2;0;1) c6 phuong trinh

(P):—2($—0)+0(y—1)+1(2—g):O:>(P):—4x+22—520.

d) Ding Goi A la dudng thing can tim va A, B 1an lugt la giao diém ctia A v6i d; va ds.
Khi d6 A(1+4a;—2 —a;3 + 2a) va B(—1+2b;4 — b;2 4 4b).
Suy ra MA = (a+1;—a—1;2a+1) va MB = (2b — 1; —b + 5; 4b).
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Vi A, B, M thing hang nén

7
a+1=k20—1) o= 7
G MA=kMB&{ —a—1=k(-b+5) e p__L =72
2 = _

Do d6 MB = (—=9;9; —16) 1a mot véc-to chi phuong ctia A.

Duong thang A di qua M va c¢6 mot véc-to chi phuong @ = (9; —9; 16) nén c¢6 phuong trinh
chinh tic 1a

9 -9 16
Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.

& Bai 1. Mot he théng dudng dng phiic tap c6 ba bé chita nuée A, B, C va cac dudng éng ndi
chiing. Nudc c6 thé chay giita cac bé theo cac ty lé sau mdi gio:

& Tu A: 20% chay sang B, 10% chay sang C, con lai trong A.
& Tu B: 15% chay sang A, 5% chay sang C, con lai trong B.
& Tu C: 10% chay sang A, 20% chéy sang B, con lai trong C.

Ban dau, tong lugng nude trong ba bé 1a 5000 lit. Sau mot gis, lugng nude trong bé A tang 150
lit, lugng nude trong bé B giam 50 lit. Lugng nude ban dau trong bé B bing bao nhiéu lit?

) ()Ezf a/z(jzm

Goi z,y, z lan lugt 1 lugng nuée ban dau trong bé A, B, C (don vi: lit; z,y, z > 0).
Theo gia thiét, tong lugng nude trong ba bé ban dau la 5000 lit, ta c¢6 phuong trinh:
r+y+2z=>5000 (1)
Xét sut thay doi lugng nude trong bé A sau 1 gio:
© Bé A mat di 20% + 10% = 30% lugng nude (chiy sang B va C).
& Bé A nhan them 15% luong nuée tit B va 10% lugng nude tit C.
& Sau 1 giv, lugng nuée bé A tang 150 lit.
Ta c¢6 phuong trinh: —0,3x + 0,15y + 0,12 = 150 (2)
Xét sut thay déi lugng nuée trong bé B sau 1 gio:
© Bé B mat di 15% + 5% = 20% lugng nuée (chay sang A va C).
<& Bé B nhan them 20% lugng nude tit A va 20% luong nude tit C.
& Sau 1 gio, luong nude bé B giam 50 lit.
Ta ¢6 phuong trinh: 0,2x — 0,2y + 0,2z = =50 (3)
Tu (1), (2) va (3) ta ¢6 hé phuong trinh:

x4+ y+ 2z =5000 r = 1203,125
—0,32 40,15y + 0,12 =150 = qy = 2625
0,2x — 0,2y + 0,22 = =50 z=1171,875

Vay lugng nuée ban dau trong bé B 1 2625 lit.
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& Bai 2. Nguoi ta trang tri mot bang 6 vuong 4 x 4 bdi cic ngoi sao va cac bong hoa giong nhau.
Modi 6 vuong nhéd dudge dan mot ngoi sao hodic mot bong hoa, sao cho trong moéi hang hodc moi
cot ctia bang 6 vuong déu c6 2 ngdi sao va 2 bong hoa. C6 tat cd bao nhiéu cach trang tri bang 6
vuong théa man yéu cau trén?

[ Hc{o‘f/c f/(ZTIZ(,/C‘LTQ),L.,

B (| B | ¥
B (| B | ¥

® ®
* *
® ®
* *

Hinh 1 Hinh 2

S6 cach chon 2 vi tri dat ngoi sao trong 4 6 clia mot hang 1a C? = 6 cach. Goi 6 cach siap xép
nay la cic vecto hang. Ta c6 thé chia chiing thanh 3 cap vecto ddi nhau (tdng méi cap la mot hang
toan sao):

& Cap 1: A= {(1,1,0,0),(0,0,1,1)}

® Cap 2: B=1{(1,0,1,0),(0,1,0,1)}

& Cap 3: ¢ ={(1,0,0,1),(0,1,1,0)}

Dé méi cot c6 diing 2 ngdi sao, tong clia 4 vecto hang phai bang (2,2,2,2). Diéu nay xay ra trong
hai truong hop:

Truong hop 1: S% dung mot cap doi nhau, moi vecto lip lai 2 lan.

& Chon 1 trong 3 cap doéi nhau: ¢6 3 cach.

< V6i mdi cip da chon, sb cach sdp xép 4 hang (gom 2 hang loai nay, 2 hang loai kia) 1a 2‘,1—;, =6

cach.

® S6 cach: 3 x 6 = 18 cach.

Truong hop 2: St dung hai cip doi nhav khdc nhau, moi vecto zuat hién ding 1 lan.

< Chon 2 trong 3 cap dbi nhau: c¢6 C% = 3 cach.

& V6i mdi bo 4 vecto hang khac nhau da chon, s6 cach siap xép thi tu 1a 4! = 24 cach.

& Sb cach: 3 x 24 = 72 cach.

Vay tong s cach trang trf bang théa man yeu cau la 18 4+ 72 = 90 céch.
& Bai 3. Sau khi mot loai thudc khang sinh dugc tiem vao co thé thi nong do ctia thude trong
mau sé giam dan theo thai gian do qua trinh chuyén héa. Nong do thudc trong méau sau ¢ gio ké tir
khi tiem duge mo hinh héa bdi cong thitc C(t) = Cp - e (mg/lit). Trong d6 Cj 1a nong do thude
trong mau ngay sau khi tiém, r 1a hang s6 duong do tdc do phan hiy cla thudce, e ~ 2, 718. Biét
rang ngay sau khi tiem, nong do thudce trong mau la 15 mg/lit va sau d6 4 gid nong do thude giam
con 10 mg/lit. Dé dat hiéu qua diéu tri, bac si sé tiém lai mot lidu mdéi khi nong do thude trong
mau ctia bénh nhan gidm xuéng va con it nhat 6 mg/lit. Theo mo hinh trén, dé dat hiéu qua diéu
tri thi khodng thoi gian nhiéu nhat gitta hai lan tiém thudc 1a bao nhieu gio (két qua lam tron dén
hang don vi)?

» Swwe targ va Bién soan: Lé /’Z[n/{ K/{a - 0399653362



[} Hmfy dén oidi.

C(t) (mg/lit)

15

10

4 ~9 ¢ (gi(j)

Theo dé bai, tai thoi diém t = 0, nong do thudc 1a Cy = 15 mg/lit.

Tai thoi diém ¢ = 4 gig, ndng do thube 1a 10 mg/lit, ta c6 phuong trinh:
10 2
be=10se"=—== (1
‘ =53 W
Lay logarit tu nhién hai vé ctia (1), ta duge:
2 1 2
Ay =1 <_> =r=—-1 (—) ~ (,101366

r=Inj{g3 r 23

Dé dat hiéu qua dicu tri, bac si tiém liéu méi khi nong do con 6 mg/lit.

Goi T 1a khoang thoi gian tir lac tiém dén ltic nong do con ding 6 mg/lit:
6 2

CT)=15-e"=6c"=—=2 (2

1) =15-c T=0_2

Lay logarit ty nhién hai vé ctia (2), ta dugc:

T =In (2) I CTL)
5 -
Thay gia tri r vao ta co:
(0, 4) 1n(0, 4) ~0,91629 .
—TIn(2/3) n(2/3) 0. 40516 ~ 2039 (819)

Lam tron dén hang don vi, ta duge T' ~ 9 gid.

Vay khoang thsi gian nhidu nhét gitta hai lan tiem thudc dé ddm bao néng do khong xubng
dui 6 mg/1it 1a 9 gio.
& Bai 4. Cho hinh chép tit gidgc déu S.ABCD c6é day 1a hinh vuong canh v/3, khoang cach tit
diém C dén mat phing (SAB) bing \/76 Thé tich ctia khéi chép S.ABCD bing bao nhieu (1am

tron két qua dén hang phan muoi)?
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[} Ha’éy dén oidi.

C

Goi O 1a giao diém cta AC va BD.

Vi S.ABCD la hinh chép ttt gide déu (day 1a hinh vuong) nén SO L (ABCD).
Suy ra thé tich ctia khoi chép S.ABCD la: V = 150 - Sapep = 350 - (V3)? = SO
Do d6 dé tinh thé tich khoi chép da cho, ta di tinh chiéu cao SO.

Goi M, N lan lugt 1a trung diém ctia CD, AB.

AB C (SAB)
CD ¢ (SAB)
Suy ra d(C, (SAB)) = d(M,(SAB)).

Ta ¢c6 CD//AB, ma { nen CD//(SAB).

® [ 1
H K

Vi O la trung diém ctia M N nén d(M, (SAB)) = 2d(O, (SAB)).
Suy ra d(O, (SAB)) = %d(C’, (SAB)) = % ) \/75 — \/Té'

Ta c6 SO L (ABCD) = SO L AB. Ma AB L ON nén suy ra AB L (SON).

- (oH 1SN
Ké OH L SN (H € SN). Khi d6 — OH L (SAB).
OH | AB
— (0, (SAB)) = OH = \/76.

Trong tam giac vuong SON, ta c6
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_ 1 _ 1 _ 1 1 _ 4
2

1 1 1 1
o — 307 T on 502 — OHZ ~ ONZ (@)2 (

1 _4 23 _\/?
SuyraSO2—3<:>SO —4<:>SO— 1

2 Z 3
Vay thé tich khéi chép da cho Ia V = SO — \/g ~ 0,9 (dvtt).
& Bai 5. Dé trang bi he thong lam mat cho nha thi dau da ning méi khanh thanh, ban quan 1y
di kién 1ap dat mot mang luéi voi phun nuée thong minh. Hé thdng sit dung hai loai voi:
< Voi phun ap lyc (loai X): Cong suat tieu thu 5 lit/gio.
< Voi phun suong (loai Y): Cong suat tieu thu 11 lit/gio.

Theo yéu cau van hanh ctia méy bom trung tam, tong luong nude tiéu thu ctia toan hé thdng phai
dat ding 3300 1it/git va mdi loai déu c6 it nhat 1 voi. Dé dong bo véi cac module diéu khién t
dong, cac voi phun duge 18p dit theo ting cum ky thuat, mdi cum yéu cau ding 8 voi (khong
phan biét loai). Mot phuong an lap dit dude coi 1a "tdi wtu vé ki thuat" néu tong sb voi clia toan
heé théng 13 mot s6 chia hét cho 8 dé khép hoan toan véi cac cum diéu khién.

Ngudi ta chon ngau nhien mot phuong an 1ip dat thoa méan tong cong suét tieu thu. Tinh xac
suat dé phuong an duge chon la phuong an t6i wu vé ki thuat (két qua lam tron dén hang phan
tram).

[} H‘”i? c@;yzkﬁz'. Goi x,y lan lugt 1a s6 lugng voi phun loai X va loai Y (x,y € N¥).
Theo dé bai, ta c6 phuong trinh:
br + 11y = 3300 (1)

Vi 3300:5 va 5z i5 nén tit (1) suy ra 11y:5, ma ged(11,5) = 1 nén y:5.
bat y = bk (k € N*). Thay vao phuong trinh (1), ta dugc:

bz + 11(5k) = 3300 & x + 11k = 660 < x = 660 — 11k
Vie>1=6060—-11k>1= 11k <659 = k < 59,9.
Ma k € N* nén k € {1;2;3;...;59}.
S6 lugng cac phuong an lip dit thda man tong cong suat 1a n(Q) = 59.
Mot phuong an dude coi 1a "t6i wu vé k§ thuat" khi tong s6 voi S = x + y chia hét cho 8.
Ta c6: S = (660 — 11k) + 5k = 660 — Gk.
Yeu cau bai toan: S:8 < (660 — 6k) : 8.
Ta thay 660 = 82 x 8+4, nén 660 = 4 (mod 8). Khi d6: 4—6k =0 (mod 8) < 6k =4 (mod ).
Xét céc gia tri ctia k (mod 4) (vi 6 va 8 cung chia hét cho 2):
-Néuk=4m+1=64m+1)=24m+6 =6 (mod &) (loai).
-Néu k=4m +2 = 6(4m +2) = 24m + 12 =4 (mod 8) (thdéa man).
-Néu k =4m+3=6(4m+3) =24m + 18 =2 (mod 8) (loai).
- Néu k = 4m = 6(4m) = 24m =0 (mod 8) (loai).
Vay k c¢6 dang k = 4m + 2 v6i m € N.
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Vil<k<i9=1<4m+2<59= —0,25 <m < 14, 25.
Do d6 m € {0;1;2;...;14}.
S6 phuong an t6i wu la n(A) =14 — 0+ 1 = 15.

X4ac suat can tim la:

n(A) 15
Ay = 2 20 0, 2542
(4) n(Q) 59 028

Lam tron dén hang phan tram, ta duge P ~ 0, 25.

& Bai 6. Mot nha san xuat 6 bi da dat mot mo hinh qué cau khong 16 trén mai nghiéng ciia nha
xudng. Mat mai hién c6 thé dugec mo ta bang mit phang (a) : x + 2y + 2z — 10 = 0, trong do6
A, B, C la giao diém ctia mit phang (a) v6i cac truc toa do. Mot mo hinh qua cau ban kinh r = 3
duge dat tiép xtc véi mat phang () tai diém C. Tt C' ké duong vuong goc véi AB tai F. Khi
ngudi ta mudn thay thé qua cau nay, ho cho no lan trén dusng thang C'F cho dén khi quai cau vita
tiép xtc v6i mat phang (Ozy) tai P(a;b;0) thi ditng lai. Tinh a + b.

e i
—

(&) Hwo‘nj a/fE/z(sz(z’z',. Ta c6 A € Oz nén A(z;0;0). Ma A € () nén ta cox +2-0+2-0—10 =
0 = x = 10. Vay A(10;0;0) Tuong tu, ta cing tim duge B(0;5;0) va C(0;0;5).

Goi I 1a tam mat cau khi né dang tiép xtc v6i CF tai C. Diém I thuoc dudng thing qua C va
vuong géc véi (o). Khi d6 CT L («) nén dudng thang C'I nhan vecto phap tuyén ctia mat phéng
() 1a 77(1;2;2) lam vecto chi phuong.

Duong thang CI di qua diem C(0;0;5) va c6 vectd chi phuong 7 (1;2;2) ¢6 phuong trinh:

r=t
z =5+ 2t
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= I(t;2t;5+2t). Vid(I; (o)) =1 =3
|t +2-2t+2(5+2t) — 10
= :3

VIZ+ 22+ 22

Slerar 104410
VIitd+4 B
=t =1
t=1=1(1;2;7)
=
t=—-1=1(-1;-2;3)
Dé thay tren hinh I ¢6 tung do duong nen I(1;2;7).
Goi J 1a tam mat cau khi n6 vita cham va tiép xtc véi mat dat tai P(a;b;0). Khi d6 J(a;b; 3)
(vi JP L (Oxy) nén J c6 ciing hoanh do va tung do v6i diém P va cao do bing ban kinh ctia hinh

cau bang 3). = IJ= (a —1;b—2;—-4).

CF L AB —
1 { = Uor = [AB; ﬁ(a)} = (10;20; —25) = 5(2;4; —5)

CF L 7
Vi qua cau di chuyén theo doan thang C'F nén 77 va CF la hai vecto cung phuong.
a—1 —4 8
— s =— a—1=~—
Suyra IJ =kCF = k(2;4;-5) = 5t =2 ==t 0 20 2 & A
R o=y
13
a= -
& b—z% =a+b="738
5

» Swwe targ va Bién soan: Lé /’Zz‘}z/{ K/{a - 0399653362

177



PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 10 Moén: TOAN 12
(Dé gom c6 4 trang) Thoi gian lam bai: 90 phait, khong ké thoi gian phdt dé

Phan I. Cau tric nghiém nhiéu phuong an lya chon Thi sinh trd 10 t cau 1 dén ciu
12 méi cau héi hoc sinh chi chon mot phuong dan.
3z+1

$¢> Cau 1. Duong tiém can ngang ciia do thi ham s6 y = 5 1a
x N
@A) z=3. ® y=2. © y=3. D z=2.
- i ~ o P . . 31‘ + ]- ~ N PN ~ 2 X . N
[ /-[uo% din gici. Tacé lim y = lim = 3. Vay duong tiém can ngang cua do thi ham
r—+o00 r—too I —
s6 1a y = 3. Chon déap an C.
¢ Cau 2. Cho cap s6 nhan (u,,) véi u; = 6 va uy = —12. Cong boi ¢ clia cap s6 nhan da cho 1a
1
® q=—3 ® q=-2. © q=-18. © ¢ = —6.
- . ~ .. ~ ~r 9 e % ~ N U2 —12 s 2
X Huong din oidi, Cong boi cia cap so nhan la ¢ = — = —— = —2. Chon dap an B.
(/ d (51 6
¢ Cau 3. Cho ham s6 y = f(z) c6 bang bién thién sau:
T |—00 -3 —2 1 +00
Y - 0 + + 0 —
+00 400 0
) —00

Gia tri cyc dai ciia ham s6 y = f(x) 1a

@) 0. 1. © -3. D) 5.
[} Hmféy (/(Ezz(jz'(ézl Dua vao bang bién thién, ham s6 dat cyc dai tai x = 1 va gia tri cyc dai
tuong tng la f(1) = 0. Chon dap an A.
$> Cau 4. Cho hinh chép S.ABCD c6 ABCD la hinh vuong canh a, tam gidc SAD déu. Goc
gitta hai duong thing BC va SA bing

@A) 60°. 30°. © 90°. (D) 45°.
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[ HMU/W f/(f/i/czfa’z,'.

Vi BC'// AD nén géc gitta BC' va SA bang goc gitta AD va SA, do6 1a goc SAD = 60°. Chon déap
an A.
¢ Cau 5. Mot nguyen ham F(z) ctia ham s6 f(z) = 322 — 2z + 2025 la

@A) F(z) = 23 — 2% + 2025z. F

© F(x) =6z —2. D) F(z) = 23 — 2%
[ /{uw(y c&?}wzké,zf. Ta ¢6 F(z) = [(32% — 2z + 2025)dz = 2® — 22 + 2025z + C. Chon dép 4n
A.

¢ Cau 6. Trong mot doi van nghé ¢6 5 ban nam va 7 ban nit. Héi ¢6 bao nhiéu cach chon mot
doi song ca nam - nit?

@) 12. 35. © 21. (D) 66.

P Hmfy (/[’2/271,'0’1,'. S6 céch chon 14 5 x 7 = 35. Chon dap 4n B.

¢ Cau 7. Cho cac s6 thyc duong a,b théa man log, a = z;log, b = y. Tinh P = log,(a?b?).

(A) P = 6zy. ®B) P =2z + 3y.
© P = 2%y D) P =2+
[ /—[uv‘?j din gii. P =logya® +log, b® = 2log, a + 3log, b = 2z + 3y. Chon dap an B.

¢ Cau 8. Cho hinh choép tit giac déu S.ABCD c6 tat ca cac canh bang 2. Goi M la trung diém
SD. Gia tri cia CM - BA bang

@ -3 -3, © 3. © V3.
[} /‘[mf/(y f/(f/ijzf(ézf.

Ta 6 BA=CD. Khi d6 CM - BA=CM-CD =CM -CD-cos30° = v/3-2- %2 = 3. Chon dap
4n C.
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¢ Cau 9. Cho ham s6 y = f(z) lién tuc va ¢6 bang bién thién trén doan [—1;3] nhu hinh vé.

x —1 0 2 3

Y + 0 - 0 +
5 4
) / \ /
0 1
Khéng dinh nao sau day ding?

@ maxj_i;3 f(ﬂ?) = f(O) maxj—1;3) ) (3)
(© maxp_1;3 f(z) = f(2). @) max|_y;g f(z) = f(—1).
(&) Hav/n(f a,/(z“/z(fz'(ézi. T bang bién thién, gia tri 16n nhat trén doan [—1;3] 1a 5 tai z = 0. Chon

dap an A.
$> Cau 10. Cho mau sb lieu ghép nhém véi bo ba ti phan vi lan luot 1a Q, = 11,5;Q, =
14,5; Q3 = 21, 3. Khi d6 khoang ti phan vi ctia mau so lieu trén 1a

@A) AQ = 3,0. B AQ =6,8. © AQ =9,8. D) AQ = 32,8.
o Hocong Ja’;ijzfdzf, AQ =0Q3;—Q; =21,3—11,5=09,8. Chon dap an C.
$> Cau 11. Trong khong gian véi hé toa do Owxyz, khodng cach tit diém M (1;0;1) dén mat phing
(P):2x —y+22z—3=0 bang
4 2 1
—. —. 1. =

2(1) — 2(1) — 1
| \(/;2 0+201 1_223| =3 Chon dap an D.

¢S Cau 12. Trén R, dao ham clia ham s6 y = 7% 1a

@) y =r"Inn. y = o
©y =m-a"" Oy =z 7L

[} /-[u'o‘/(y 51/(51%17(211. Cong thic dao ham ham mu: (a”) = a”Ilna. Vay ¥’ = 7% In7w. Chon dép an

[ Hw)‘ﬁ a/(z/ijzm d(M,(P)) =

x

Phan II. Cau tric nghiém dang sai Thi sinh trd 10i to cau 1 dén cau 4. Méi i a) b) c) d)
thi sinh chon dung hodc sai

& Bai 1. Trong vong chung két ctia cuoc thi DUONG DEN VINH QUANG c6 4 thi sinh An,
Binh, Toan va Phuong tham gia thi dau. Sau khi An, Binh va Toan hoan thanh phan thi cudi ciia
minh, diém s6 ctia ba ban dat duge lan luot 1a 180 diém, 200 diém va 170 diém. Ban Phuong la
thi sinh cudi cling buée vao phan thi cudi véi diém s6 hien c6 1a 190 diém. Tai phan thi cudi, moi
thi sinh phai tra 10i 3 cau héi thudce ba linh vige: Ty nhién, Xa hoi va Tiéng Anh. M6i cau tra 16
ding duge 20 diém, tra 16i sai hodac khong tra 16i bi trit 10 diém. Thi sinh c6 quyen stt dung "Ngoi
sao hy vong" t6i da mot lan cho mot trong ba cau héi, néu tra 16i ding nhan duge 40 diém, tra
161 sai hodc khong tra 1oi bi trit 20 diém. Biét xac suat Phuong tra 1oi ding cau héi thude linh vuc
Ty nhién, X4 hoi va Tiéng Anh 1an luct 14 0,7; 0,4 va 0,3. Gia thiét rang viec tra 10i dung moi
cau héi khong lam thay doi x4c suat tra 16i ding hoiic sai cac cau hoi con lai.

a) Xac suat dé Phuong tra 15i sai cau héi thuodc linh viie Ty nhien 14 0, 3.
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b) Xéc suat dé Phuong tra 18i ding ca ba cau héi 1a 0, 084.
c¢) Xac suat dé Phuong tra 13i ding it nhat mot trong ba cau héi 1a 0, 916.
d) Néu Phuong chon "Ngbi sao hy vong" & cau héi thuoc linh vige Ty nhién thi xac suat dé
Phuong tré thanh quéan quan cta cudc thi nay la 0, 736.
[} Hm)y a/(z’/ijz'd,z'. Goi A, B,C lan luct 1 cac bién c6 Phuong tra 16i ding cac cau hoi thuoc
linh vitc Ty nhién, Xa hoi va Tiéng Anh. Cac bién c¢6 nay doc lap véi nhau.
Theo d& bai: P(A) = 0,7; P(B) = 0,4; P(C) = 0,3,
X4c suat tra 16i sai tuong ing: P(A) = 0,3; P(B) =0,6; P(C) =0,7.
¢ Cau a): Duing. Xac suit tra 1i sai cau Ty nhien 1a P(A) =1-0,7=0,3.
© Cau b): Dang. Xac suit tra 1oi ding ca 3 cau la: P(ANBNC)=0,7-0,4-0,3 = 0,084.
& Cau c): Sai. Xac suat dé Phuong tra 18i sai cd ba cdu 12 0,3-0,6-0,7 = 0, 126.
X4c suat tra 10i dang it nhat mot cau la 1 — 0,126 = 0, 874.
¢ Cau d): Ding. Diém clia ban cao nhat hién tai 1a Binh (200 diém). Dé Phuong (dang c6

190 diém) trd thanh quan quan, Phuong can tdng diém > 200 (tic 1a phan thi cudi phai tang
them > 10 diem).

Phuong dung "Ngoi sao hy vong" & cau Tu nhién: Ding duge +40, Sai bi —20. Hai cau con
lai: Dung +20, Sai —10.

% THI1: Phuong ding cauv Ty nhién (XS = 0,7). S6 diém hién c6 1a 190 + 40 = 230. Ngay
c4 khi Phuong sai ca 2 cau con lai, diém s6 sé 14 230 — 10 — 10 = 210 > 200. Vay chéc chin
thang. X4c suat: 0,7.

% TH2: Phuong sai cau Ty nhién (XS = 0,3). S6 diém hién c6 14 190 —20 = 170. Dé thang,
Phuong can thém > 30 diém tit 2 cau con lai. Cach duy nhat la Phuong phai ding ci 2
cau con lai (170 + 20 + 20 = 210 > 200). X4c suat: 0,3-0,4-0,3 = 0, 036.

Tong xac suat dé Phuong tré thanh quan quan la: 0,7 + 0,036 = 0, 736.

& Bai 2. Mot nha khoa hoc dang nghién cttu tac dung ciia chat X lén su phét trién ctia loai hoa
Kaiserkrone. Bing cach trong hai cay hoa déu cao 10 cm ¢ mot moi trudng ¢6 chat X va mot moi
truong khong c6 chat X sau d6 danh gia. Sau 15 ngay trong hoa, nha khoa hoc nhan ra hoa duge
trong trong moi truong khong c6 chat X phat trién véi toc do b, (t) = €%, hoa dugc trong trong
moi trudng ¢ chat X phat trien véi toc do hh(t) = a- e % (a € R) trong d6 ¢ tinh bang ngay,
tinh bang cm/ngay, 0 < ¢t < 15. Biét ring ¢ thoi diém ban dau, toc do tang trudng ciia cay hoa
trong moi trudng c6 chat X gap 4 lan cay hoa trong moi truong khong c6 chat X. Theo danh gia
ctia nha khoa hoc, chat X c¢6 vai tro kich thich cay ting truéng thuc sy néu sau 15 ngay chiéu cao
clia cay 16n hon so vé6i trong thong thuong.

a) a=4.

b) Ham s6 xdc dinh chiéu cao clia cay hoa duge trong trong moi truong khong c6 chat X sau ¢
ngay 1a hy(t) = 10e® + 10 (em) (v6i 0 < ¢ < 15).

¢) Chat X khong c¢6 vai tro kich thich cay tang trudng thuc su.

d) Biét rang sau ty ngay (0 < ty < 15), hai cay hoa c6 chiéu cao bang nhau. Khi d6 chiéu cao
clia chiing bang nhau v bang 40 cm.
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[ Hwo‘/y din gidi. a) Ding.
C

Tit gid thiét: "Biét ring ¢ thoi diém ban dau (tic ¢t = 0), tdc do tang trudng ctia cay hoa trong

moi truong c6 chat X gip 4 lan cay hoa trong moi truong khong c6 chat X" ta co:
ho(0) =4h[(0) e a-e "0 =4.M"0 s 0. =4.e" 5 a=4.

Suy ra hj(t) = 4e” O

b) Sai.

Ham sb xéc dinh chiéu cao clia cay hoa dudgc trong trong moi truong khong c6 chat X sau ¢
ngay 1a hy(t) = [t (v6i 0 <t < 15).

Ap dung cong thiic nguyen ham [ et dz = Leam+t 4 O ta co:

0,1t
/h’l(t) it — /(607”) &t =57 +C = 10+ C.

Lai ¢6 1(0) =10 =10+ (C =10 10+ C=10< C =0.

Vay hy(t) = 10e®,

c) Dung.

Chat X c6 vai tro kich thich cay tang trudng thyc sy néu ho(15) > hy(15) < he(15)—hi(15) > 0.

Ta c6 chiéu cao clia cay hoa dugce trong trong moi truong c6 chat X sau 15 ngay (ttc tix 0 dén
ngay thit 15) 1a hy(15) = 10 + [° hy(t) dt.

Chiéu cao clia cay hoa dugc trong trong moi truong khong ¢6 chat X sau 15 ngay (ttc tir 0
dén ngay thit 15) 1a hy(15) = 10+ [, b (t) dt.

Khi do:
ha(15) — hu(15) = / ") dt - / U dt - / "B — (o) at

15
= / (4Ot — Y dt ~ —3,74 < 0.
0

Suy ra hy(15) — hy(15) < 0. Vay chat X khong c6 vai tro kich thich cay tang trudng thyc suy.
d) Ding.
Sau to ngay (0 < tp < 15), hai cay hoa c6 chiéu cao bang nhau khi va chi khi ho(tg) — hy(tg) =0

@/ h(t dt—/ K, (t dt_()(:»/ (1, (¢) — B, ()] dt = 0
0

to

0 46—0,115 eO,lt
= 4 -0,1t __ 0,1t dt — O = ( o _)
/0 (4e ) —0,1 0,1/,

to
=0
0

& —40e 01 — 1041 — (=400 —10610) = 0
o —40e 0o — 10010 — (—4060 — 10@0) =0
& —40e "M — 1020 4+ 50 = 0

=0

& (—40e %M — 10”1
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Nhéan ca hai vé véi e%1to:

—10(e™0)? 4 50e%H0 — 40e” = 0
(Coi €% tuong duong véi bién z, khi d6 ta bam may tinh tim nghiém phuong trinh bac hai
dé tim nghiem e%1%):

In4
Ol — 4 [0 1ty =1Ind  |to= —— =10In4 € (0;15) (tm)
& = 0,1
e

0lto — 1 7 10, 1tg = In 1 ’

to="0¢ (0;15) (1)
Vay sau ty = 10In4 ngay thi hai cay hoa c6 chiéu cao bang nhau va bang:

hi(10In4) = 10> = 40 (cm).

& Bai 3. Cho ham s6 f(z) = 2 cos? g Xét tinh ding, sai ctia cac ménh dé sau:

a) Tap gia tri cia ham s6 f(z) 1a [0;2].

b) f(z) =1— cosz.

¢) Mot nguyén ham ciia ham s6 f(x) 1a F(z) = z + sinz.

d) Dién tich hinh phing giéi han bdi dd thi ham s6 f(z), truc hoanh vi céc duong thing

x =0;2x =7 l16n hon 4.
[ Haoiy a,/(z‘\/é/m'(z"[. a) Duing.

Vio< 00822 <1lmnén0< 200522 < 2. Vay tap gia tri ctia ham s6 1a [0; 2].

b) Sai.
1 2
St dung cong thiic ha bac: cos? o = y = 2cos’a = 1 + cos 2a.

Ta ¢6 f(z) =1+ cos <2§> =1+cos.

c) Ding.
Ta c6 /(1 + cosz)dr =z +sinz + C.
V6i C = 0, ta ¢6 mot nguyén ham 1a F(z) = z + sinz.

d) Sai.
Dién tich hinh phang gi6i han béi do thi ham s6 f(z), truc hoanh va céc dusng thang z = 0;z = 7
la: .
S = / (14 cosz)dr = (x +sinz)| = (7 +sin7) — (0 +sin0) = 7.

B 0

Vi 7~ 3,14 < 4 nén ménh dé d sai.

& Bai 4. Trong khong gian v6i hé toa do Oxyz, don vi trén méi truc toa do tinh bang mét,
mat phang (Ozy) tring véi mit dat, mot suon ddc dugec mo hinh hoa bdi mit phang (a) :
22 + 3y + 62 — 35 = 0. Tai chan sudn déc c6 mot cay thong moc thang ding (vuong goc véi mat
dat) véi dinh ctia cay 1a diém S c6 toa do 1a S(5;7;26). Dé c6 dinh cay thong, mot s¢i day bao ve
duge budc tai diem Q trén cay thong ¢ do cao 17 mét so v6i mat dat va dude kéo vuong goéc véi
mit suon tai diem P.
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Cac ménh dé sau day diang hay sai?
a) Chiéu cao clia cay thong 1a 26 mét.
b) Diém P c6 toa do 1a P(1;1;5).
¢) Mot tia sét danh tring cay thong, lam cay bi giy (phan bi gay khong roi khoi cay). Dinh cay
roi xudng va cham sudn doc tai diém A(1; —1;6). Cay thong da bi giy ¢ do cao 14 mét.
d) Sau khi gay, vi tri buoc day trén cay co toa do la Q'(a;b; ¢), khi d6 2a + b+ ¢ = 25.
[ /’[uozzj (/d/éyf[(éé. ?a) Ding. / \
Vi cay thong moc thang ding (vudng goc véi mat dat) va dinh ¢ toa do 1a S(5;7;26) nén chieu
cao clia cay thong bing cao do ctia diém S va bing 26 mét (vi don vi trén moi truc toa do tinh
bang mét).
b) Ding.
PeP
Goi y: @
P e (a)
Vi sgi day bao vé PQ dugc kéo vuong goc véi mét suon nén PQ L («). Do d6 PQ nhan vecto
phap tuyén ctia mat phang (o) 1a 7 = (2;3;6) lam vecto chi phuong.
Lai ¢6 diém @ nim trén cay thong nén sé c6 chung hoanh do va tung do véi diém S nén Q(5;7; q).
Va vi diém Q cach mat dat 17 mét nén Q(5;7;17).
Duong thang PQ di qua diem Q(5;7;17) va ¢ vectd chi phuong 7 = (2;3;6) c6 phuong trinh

rT=5+2t
tham s6 la: PQ : ¢y =7+ 3t ,t€R.
z =17+ 6t

Vi P € PQ nén P(5+ 2t;7+ 3t; 17 + 6t).

Ma P € () nén ta c6: 2(5+2t)+3(7+3t)+6(17+6t)—35 = 0 <> 10+4t+21+9t+102+36t—35 = 0
S 49 +98=0&1t=—2.

Suy ra P(1;1;5).

c) Dung.
Gia stt cay bi gay tai diém 1a K (5;7;k) va ta c6 diém gbc clia cay 1a G(5;7;0) (vi cay vuodng goc
v6i mat phang (Owxy) nén cac diém thuoc cay sé c6 dang (5;7;k),0 < k < 26).
Khi dé6 tong chiéu dai cay 1a AK + KG = 26
& /6-124+(T+1)2+(k—6)2+k=26
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& V80 + k2 — 12k + 36 = 26 — k

& k* — 12k + 116 = (26 — k)? (vi 0 < k < 26 nén hai vé déu duong nén ta binh phuong hai vé)
& k? — 12k + 116 = 676 — 52k + k?

& 40k = 560 & k = 14.

Vay cay thong gay 6 vi tri K(5;7;14) va do cao 14 mét.

d) Ding.
Khi bi gay thi canh cay bi gay 1a doan thing AK. Vi vi tri budc day @ cao hon vi tri bi giy nén
sau khi bi gay thi ' € AK.

oS = A(5;7;26)

Ta c6: QA =QA= QS—26—17—9 KQ =17—-14 = 3.
Suy ra Q A=3KQ = AQ’ = SQ’ (vi 3 diem @', A, K thang hang va Q' nam gitta).
VGlAQ'(a—l b+ 1;c—6); Q' (5—a;7—"0;14 — ¢).

a—1=3(5—a) a—1=15-3a
AQ =3QK < {b+1=3(7-b) ©b+1=21-3b
c—6=23(14—c¢) c—6=42—3c
4a =16 a=4
< 4b=20 <= <Sb=5 =2a+b+c=24+5+12=25.
4c = 48 c=12

Phan III. Cau tra 18i ngan Thi sinh trd l5i ti cauw 1 dén cau 6.

& Bai 1. Cho hinh vé bén gom 4 tam giac. Ngudi ta chon 3 s6 phan biét tit tap hgp S =
{1;2;...;26} dé xép vao 3 tam gidc & 3 goc. Sau d6, tinh tong binh phuong ciia 3 s6 d6 rdi ghi két
qua vao tam giac con lai & gitta. Hoi c6 bao nhiéu cach xép sao cho s6 ghi 6 tam gidc giita 1a mot
s6 chia hét cho 57

[} Hmf/(y f/dzé/mfa’zf. Xét s6 du ctia n? khi chia cho 5 v6in € S:

® Néun =0 (mod 5) thi n? =0 (mod 5).

» Sww lary va Bién soan: Lé /”Zm/z)(/((z - 0399653362

185



186

Trong tap S, ¢6 5 56 1a {5,10,15,20,25}. Goi tap nay 1a A, khi do |A| = 5.
® Néun =1hoicn =4 (mod5) thi n? =1 (mod 5).
Céc s6 chia 5 du 1 1a {1,6,11,16,21,26} (6 s0).
Céc 56 chia 5 duw 4 1a {4,9,14,19,24} (5 56). Vay ¢6 6 +5 = 11 s6. Goi tap nay 1a B, khi do
|B| = 11.
® Néun =2 hoicn =3 (mod 5) thi n? =4 (mod 5).
Céc s6 chia 5 du 2 1a {2,7,12,17,22} (5 s6). Cac sb chia 5 du 3 la {3,8,13,18,23} (5 s0).
Vay ¢6 5+ 5 = 10 s6. Goi tap nay 1a C, khi do |C| = 10.
Goi 3 s6 duge chon va xép vao 3 goc 1a a, b, c. S6 ghi § tam giac gitta 14 T = a® + b* + 2.
DET : 5, ticlaa?+b?+c2 =0 (mod 5), ta cé cac trudng hgp sau vé s6 du ciia (a2, b2, ¢?) khi
chia cho 5 (1ay tu tap {0, 1,4}):
& Trudng hgp 1: C4 3 s6 a, b, c déu c6 binh phuong chia hét cho 5.
Tiic 1a a,b,c € A. Vi 3 6 phan biet va ¢6 thit tu (xép vao 3 goc khac nhau), s6 cach chon va
xép 1a: A2 =5-4-3 =060 (cach).
& Trudng hgp 2: Trong 3 s6, c6 mot sd6 binh phuong du 0, mot s6 binh phuong du 1 va mot
s6 binh phuong du 4.
Tic 1a mot s6 thudoe A, mot s6 thuoe B va mot s6 thuoe C. S6 cach chon 3 s6 tit 3 tap nay
la: 5- 1110 = 550 (céch).
V6i mdi bo 3 s6 chon duge, ¢6 3! = 6 cach xép ching vao 3 goc.
S6 cach xép trong truong hop nay la: 550 - 6 = 3300 (cach).
Vay tong s6 cach xép théa man yéu cau bai toan la: 60 + 3300 = 3360 (cach).
& Bai 2. Mot nha dia chat hoc dang § dia diém A trén sa mac. Anh ta muén dén diém B (ciing &
trén sa mac) va cach A mot khoang bang 70 km. Trong sa mac, xe anh ta chi c6 thé di chuyén véi
van toc 30 km/h. Nha dia chat phai dén duge diem B sau 2 gio, vi vay néu anh ta di thang tir A
dén B sé khong thé dén ding gis duge. Rat may, c6 mot con dudng nhita song song véi dudng noi
A va B va cach AB mot doan 10 km. Trén duong nhua do, xe nha dia chat c6 thé di chuyén véi
van toc 50 km/h. Thoi gian ngdn nhat dé nha dia chat di chuyén tit A dén B la bao nhiéu phit?
A B

Sa mac
10km

¢ Duong nhya D

» Swwe targ va Bién soan: Lé /’Z[n/{ K/{a - 0399653362



[} Hmfy dén oidi.

C
70 km

K
Duong nhua

Gia stt 16 trinh t6i wu la A — C — D — B v6i C, D nam trén duong nhua. Goi H, K lan
lugt 14 hinh chiéu ctia A, B trén duong nhya. Do tinh doi xing, ta dat HC = KD = x (km), vdi
0<x<35.

& Do dai quang dudng trén sa mac: AC' + DB = 2v/x2 + 102 = 2v/ 22 + 100.
& Do dai quang duong trén duong nhua: CD = 70 — 2x.

Tong thai gian di chuyén (gig) 1a ham s6:

_2\/x2—|—100+70—2x \/:L‘2+100+35—:L‘

T
(z) 30 50 15 25

T 1
15V x2+100 25°

T'(x) =0 < 25z = 15v/22 + 100 & 5z = 3v22 + 100 & 1622 = 900 & = = 7, 5.

Ta c6 bang bién thién ctia ham s6 T'(z) trén [0;35] nhu sau:

Xét T'(z) =

x 0 7,5 35
T'(z) — 0 +
al V53
15 3
T(x)(1p4 pth %16 phiit)
29
15

Dua vao bang bién thien, thoi gian ngén nhét 1a T, = T(7,5) = 2 gio.
2. L. 929 o P
Doi ra phut: T'= 3z X 60 = 116 phut.
& Bai 3. Trong mot cuoc thi lam banh, mdi doi chi duge st dung t6i da 6 kg bot mi va 4 kg
dau dé lam ra banh loai I va banh loai II. Dé lam ra mot chiée banh loai I can 0,06 kg bot mi va
0,08 kg dau, dé lam ra mot chiéc banh loai IT can 0,08 kg bot mi va 0,04 kg dau. Mai chiée banh

loai I duge 8 diém, mdi chiéc banh loai IT duge 10 diém. S6 diém toi da c6 thé dat dude ctia moi
doi bang bao nhieu?

(&) Haogy (/{?/1( ym’,zﬁ, Goi z,y lan luot 1 s6 chiéc banh loai I va loai IT ma méi doi lam ra (z,y > 0,
z,y € N).

©® S6 lugng bot mi can dung la: 0,06z + 0,08y (kg).

© S6 lugng dau can dung la: 0,08x + 0,04y (kg).

» Sww lary va Bién soan: Lé 7’&,'/2/( }(/((z - 0399653362 187



188

Theo gia thiét bai toan, ta c6 hé bat phuong trinh sau:

0,062 + 0,08y < 6 32 + 4y < 300
0,08z + 0,04y < 4 2x +y < 100
x Y - x4y )
x>0 x>0
y >0 y>0
Yy

o] 20 )
- Mién nghiém ctia hé bat phuong trinh (%) 1a mién t1i gidc OABC ké ca céac canh, véi cac dinh c6
toa do: O(0;0), A(0;75), B(20;60), C'(50;0).
S6 diém dat dugc ctia mdi doi 1a ham s6: F(x;y) = 8z + 10y. Ta tinh gia tri clia F tai cac dinh
cua ti giac:
& F(O‘ 0) = 0.
F(0;75) =80+ 10 75 = 750.
F(20; 60) =820+ 10 - 60 = 760.
F(50;0) = 8- 50 + 10 - 0 = 400.
So sénh céc gia tri trén, ta thay F(z;y) dat gia tri 16n nhat bang 760 khi z = 20 va y = 60.
Vay s6 diém t6i da mdi doi ¢6 thé dat duge 1a 760 diém.

& Bai 4. Mot nha dong vat hoc nhan thiy riang su ting trudng chiéu dai ctia mot con ci sau trong
12 thang dugc mo hinh héa bing ham s6 L(t) = 3 — a.37* trong d6 ¢ tinh bang thang, L tinh
bang mét, 0 < t < 12. Ban dau con cé sau dai 1,8 m va sau 10 thang chiéu dai ctia n6 do dudce 1a
2,6 m. Mot con ca sau tht 2 dude quan sat ciing thoi diém va sy ting trudng vé chieu dai ctia né
duge mo hinh héa béi ham s6 Ly(t) = 2,5 — 37%2%. Sy chénh lgch vé chiéu dai clia hai con cé sdu
nho nhéit bang bao nhiéu cm (lam tron két qua dén hang phan muoi)?

[ Hmfy (/(’5/271,'0’1,'.
Dau tien, ta di xac dinh he s6 a, k ctia ham L(t) = 3 — a.37*.

Tu dit kien: "Ban dau (¢ = 0) con ca sau dai 1,8 m va sau 10 thang (¢ = 10) chiéu dai ctia n6
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do dugc la 2,6 m" ta ¢6 hé phuong trinh:

L(0)=1,38 3-a3F0 =18 3—a=18 a=1,2
L(10) =2,6 3—a37 %0 =26 a.371%k — 04 3-10k _ =

W[ =

a=1,2
=
37k =3"1= _10k=-1=£k=0,1
Suy ra L(t) = 3 — 1,2.37%1,
Suy ra sy chénh léch vé chiéu dai clia hai con c4 sau bang:
|L(t) — Lo(t)] = 3 —1,2.37%" — (2,56 = 37%%)| = 0,5 — 1,2.37%1 4 3702,
Dé tim dugc |L(t) — Lo(t)| min trén doan [0; 12], ta xét ham s6 f(t) = 0,5 — 1,2.37%1 4 3702 tyen
doan [0; 12].

Dat = 3701 véi t € [0;12] = = € [374%1].

b —-1,2
Suyra f(t) = 0,5—1,2.2+2* = 22—1,2240,5 la ham bac haic6a = 1 > 0, g = —z—i =0,6
a :
nén c6 bang bién thién nhu sau:
r |37L2 0,6 1
0,250 . .. 0,3
/() ~_.
0,14

T bang bién thién, suy ra |f(t)| = 0,14 < |L(t) — La(t)|min = 0,14 m.
Vay su chénh léch vé chiéu dai ctia hai con c4 sau nhé nhat bang 14 cm.

& Bai 5. Tren mit phang toa do Ozy, goi S la tap hgp cac diém (x;y) sao cho z,y la cac s6
nguyén thudc doan [1;12]. Chon ra 4 diém bét ki thudc tap hop S sao cho 4 diém dé tao thanh
mot hinh chit nhat ¢6 cac canh song song véi truc toa do nhung khong phai hinh vuong. Héi ¢6
tat ca bao nhiéu cach nhu vay?

[ /Z{a‘()/‘/gj a/rz‘”/éj[d[,

& Dé tao thanh mot hinh chit nhat ¢é céc canh song song véi cac truc toa do, ta can chon ra 2
hoanh do khac nhau ti tap {1;2;...;12} va 2 tung do khac nhau tu tap {1;2;...;12}.

& 86 cach chon 2 hoanh do tur 12 diém 1a: Cf, = 5755y = 66 (cach).
& S5 cach chon 2 tung do tit 12 diem la: CF, = 2,(112—{2), = 66 (céach).

¢ Vay tong s6 hinh chit nhat dugc tao thanh la: 66 x 66 = 4356 (hinh chit nhat).
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Hinh chit nhat 1& hinh vuong khi khodng cach gitta hai hoanh do bang khoang cach gitta hai
tung do. Goi do dai canh hinh vuong 1a k (1 < k < 11).

& V6i k = 1: C6 11 cach chon cap hoanh do ¢6 khoang cach la 1 va 11 cach chon cap tung do.
S6 hinh vuong la: 11 x 11 = 112

& V6i k = 2: C6 10 cach chon cap hoanh do ¢6 khoang cach 1a 2 va 10 cach chon cap tung do.
S6 hinh vuong 1a: 10 x 10 = 102

SO

& Véi k = 11: C6 1 cach chon cap hoanh do va 1 cach chon cip tung do. S6 hinh vuong la:
1x1=1%

= = =
O O = N

khoang cach
bing 3

/—M
=N W Oty N 00

123456 789101112 ¢
H/_/

khodng cach bing 3
Téng s6 hinh vuong la:

11
d K =1"+42"+43+-- +11° = 506 (hinh vuong)
k=1

190 » Swwe targ va Bién soan: Lé /7{[/1/( /(/(a - 0399653362



S6 hinh chit nhat théa méan yéu cau (khong phéi hinh vuong) la:
C% - C%, — 506 = 4356 — 506 = 3850 (cach).

Vay c6 tat ca 3850 cach chon.

& Bai 6. Tai 16 Tri an va trudéng thanh clia hoc sinh khéi 12 ctia mot truong THPT CPV. Két
thiic budi 1&, mot hoc sinh khéi 12 dai dién cho céc ban thad mot khinh khi cau véi khat vong bay
cao va vuon xa. Trong khong gian Oxyz, moi don vi ting véi 1 m, gid s khinh khi cau dang & vi
tri ¢6 phuong trinh 1a (S) : (z — 1)2 + (y — 2)2 + (2 — 10)2 = 2. Cung thoi diém d6 c6 ba chiée
flycam A, B, C' cach nhau 3 km, 4 km, 5 km va tao thanh mot tam gidc ABC' c¢6 ba canh tiép xic
v6i mat cau (9), biét ring mat phang (ABC) song song véi mat phang (P) : 2x —y +22 — 17 =0
va ¢6 phuong trinh dang 2x + ay + bz + ¢ = 0. Tong gia tri ctia T = a + b + ¢ bang bao nhiéu?

[ /{uonﬁ (/{5/1(7[(}17. Mat cau (S) c6 tam 1(1;2;10), R = /2.
4 i

Goi (C) c¢6 ban kinh r 1a duong tron giao tuyén gitta mat phang (ABC) v6i mat cau (.S).
Ta c6 duong tron (C') noi tiép tam giac (ABC).

Vi tam giac ABC ¢6 do dai ba canh 3 km, 4 km, 5 km nén tam giac ABC' vuong.
1

SaBc 5‘3'4
Ta c6 Sapc=p-r=1r= = =1.
B D 3+4+5
2

Khoang cach tit tam mit cau dén mat phang (ABC) lad=vVR2 —r2=+2—-1=1.

Do mat phang (ABC) song song véi (P) : 2z — y + 2z — 17 = 0 nén phuong trinh mit phang
(ABC) c¢6 dang (P) : 2x —y 422+ c =0 v6i c # —17.

2:1-242-10 ¢ = —17 (loai
| 2100 ) g se—3e (tosi)
V22 4+ (—1)2 + 22 c=—23.

Vay (ABC) : 20 —y+22—-23=0=a=—-1;b=2;c=-23=T=a+b+c=—22.

d(I,(ABC)) =1 &
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