, NTAP\1 AN {O\W

LHPIQE PHAN'2

BAam sat dé thi minh
hoa va chinh thirc 2025
Suu tam cac bai tap hay ti

cac dé thi gitip HS tu duy va
N tang k§ nang phan xa de. p.

@ Tréc nghiém nhiéu phuong éan

@ Tréc nghiém ddng sai

@ T 151 ngdn p
e

L

LE MINH KHA - 0399653362




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 hinh lap phuong ABCD.A’B'C'D’. Tim ménh dé sai?

Al o
B — C
Al
S R
/// D
B C
@ (AD; A'B') = 90°. (A4, CB') = 45°.
© (AB; A'C7) = 45°. ©) (AC: B'D’) = 90°.

¢ Cau 2. Gieo ngau nhién mot con xic xac can déi va dong chat hai lan lién tiép. Tinh xac suat
dé tong s6 cham xuat hién trong hai lan gieo bing 8 biét ring lan gieo thit nhat xuat hien mit 5
cham.

® 3 ® 3 © 5 ® s

¢ Cau 3. Cho ham s6 y = f(z) c6 bang bién thién nhu hinh vé. Ham s6 dong bién trén khoang
nao?

T |—00 -3 0 3 +o00

f'(x) - 0 4+ 0 — 0 +

() Oo\l/ \1/00

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

¢ Cau 4. Cho cap s6 nhan (u,) véi u; = 1 vd uy = 2. Cong boi cia cap s6 nhan da cho la

@) ¢g=-2. B q=2. @q:—%. @q:%.
$> Cau 5. Trong khong gian toa do Ozyz, cho mat phang (P) : x — 2y — 4 = 0, khi d6 mot vecto
phap tuyén ctia mit phang (P) la
@) 7= (-1;2;4). n = (1;-2;0).
© 7 = (1,2 —4). @ 7 = (-1;2—4).
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¢ Cau 6. Trong khong gian toa do Ozyz, cho vectd @ théa man @ =47 + 3 — 5k. Toa do
vecto @ 1a

@ (=5:4;3). (4;3;=5). © (=4 -3;5). © (3:4;-5).
¢ Cau 7. Cho ham s6 f(z) = 3* + 1. Mot nguyén ham cta f(z) trén R la

@ F(x) =3 + 2. Flz) = 1ix3'
© F(z)=3%In3. @F(x)zli—3+x

5 5

¢ Céu 8. Cho ham s6 y = f(z) lién tuc trén R thoa man / f(z)dx = 6,/ f(z)dx = 2. Gia tri
0 2

ctia bidu thitc [7 f(z)dz bing

@) 8. ®) 4. © 3. D) 2.

$® Cau 9. Khéo sat thoi gian ting dung Al vao hoc tap trong mot ngay ctia hoc sinh 16p 12A, thu
dude mau s6 lieu ghép nhém nhu sau:

Thai gian (pht) | [20;25) | [25;30) | [30;35) | [35;40) | [40;45)
S6 hoc sinh 5 8 14 10 6

S6 trung binh cong ctia mau s6 lieu ghép nhém trén bang (Iam tron két qua hang phan tram)?
@) 31, 95. 31,94. © 32, 96. (D) 32,97,

$® Cau 10. Phuong trinh sinz 4+ 1 = 0 ¢6 nghiém la
@ z = km k€ Z. x:—g—i—lm,kez.
@x:—g—i—lﬂﬁ,kez. D) v =7+ k2r, k € Z.

$> Cau 11. Tap nghiém ctia bat phuong trinh log%(a: —1)+3>01a
@ (—0039). (9; +00). © (1;9). © (L;7).

. . 3x +2
¢ Cau 12. Gia tri 16n nhat ctia ham s6 y = x—:—l
x

@?. g © 3. ® 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 dung hodc sai

tren doan [0; 2] bang

& Bai 1. Mot con su tit dang dudi theo mot con ngua vian. Con ngira van nhan ra con su tit khi con
st tit cach xa n6 40 m. Tt thoi diém nay, con su ti dudi con ngya vin véi tde do vy (t) = 15e 0
m/s va con ngita van chay trén véi toc do vy(t) = 20 — 20e%! m/s trén cling mot dusng thang
(v6i t tinh theo giay va 0 <t < 60).

a. Tai thoi diém ban dau ¢ = 0 van téc clia con ngua van la 20 m/s.

b. Téc do ciia su ti gidm dan theo thoi gian, trong khi téc do clia ngya van tang dan theo thoi

gian.
c. Su ti 6 ¢ gan ngua van nhat khi v} (t) = v (t).
d. Su tit sé khong bat duge con ngia van va khoang cidch ngan nhat gitta ching 1a 1,42 mét

(két qua lam tron dén hang phan tram).

& Bai 2. Trong mot bai kiém tra tric nghiem c6 50 cau héi, mdi cau c6 bén phuong an tra 1oi A,
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B, C, D trong d6 chi c6 mot phuong an tra 16i ding. Moi cau tra 16i ding dude cong 0,2 diém va
mdi cau tra 10i sai bi trit 0, 1 diém. Trong 50 cau trén, ban Nam da lam dugc va chic ding 35 cau,
15 cau con lai ban khong biét lam nén & mdi cau ban chon ngau nhién mot dap an.
a) Néu trong 15 cau con lai ban Nam t6 ngau nhién va dang thém 3 cau nita, khi d6 bai clia
ban Nam dudc 6,4 diém.
A L, ax 1
b) O mbi cau con lai, xac suat de ban Nam lam ding 1a T
¢) Ban Nam lam dugc 7,0 diém, khi d6 ban Nam lam ding 35 cau va sai 15 cau.
d) Xac suat dé ban Nam dat duge 7,0 diém 1a 0,165 (két qua lam tron dén hang phan nghin).
& Bai 3. Gia stt téc do v (m/s) ctia mot thang may di chuyén tit tang 1 lén tang cao nhat theo
t néu <t<?2
thoi gian ¢ duge cho bdi cong thiic v(t) = < 2 néu 2 <t <20
12— 0,5t néu?20<t<24

a) Toc do tai thai diém ¢t =2 s 1a 2.

b) Gia téc chuyén dong ciia thang may tai thoi diém ¢ = 15s 1a 2 (m/s?).

c¢) Quang dudng chuyén dong ctia thang méy 1a 42 m.

d) Toéc do trung binh ctia thang may 1a 1,75 (m/s).
& Bai 4. Trong khong gian véi hé truc toa do vuong goc Ozyz (c6 mit san 1a Ozy, Oz thiang
ding lén), c6 mot cita s6 hinh vuong ABCD song song v6i mit phang Oxz, canh dai bing 2m.
Cita s6 dugc chiéu sang bdi mot nguon sang dat tai L(3;0;5). Biét diem A(4;4;1). Trén mat san
xuat hién hinh béng clia ctra s6. Hay duya vio hinh vé bén xac dinh tinh ding, sai cia cac ménh
dé sau:

a) Goi G 1a tam clia cita 6, khi d6 G(1;2;3).
. 11
b) Goi D' clia bong cua diem D trén mat san, khi d6 toa do ctia D' 1a (?, 10; O).
c¢) Dién tich bong ctia cita s6 trén mat san 16n hon 15m?.
d) Hinh béng ctia ctia s6 trén mit san 16n hon ctia s6 that 4 1an.

Phan III. Cau tra 18i ngan Thi sinh trd i ti cauv 1 dén cau 6.
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& Bai 1. Cho hinh chép S.ABC c6 day 1a tam giac déu canh bang 6. Hinh chiéu vuong goc cta
dinh S trén mat phang (ABC) la diém H thudc canh AB sao cho HA = 2HB. Goc gitta dudng
thang SC va miat phang (ABC) biang 60°. Tinh khodng cach gitta hai duong thing SA va BC
(lam tron dén hang phan tram).

& Bai 2. Trong khong gian Ozyz, cho ba diém A(—1;—4;4), B(—1;-2;4) va C(0; —4;4). Mat
phang (P) c¢6 dang ax + 2025y + cz + d = 0 di qua diém A sao cho hai diém B, C nam vé cing
mot phia. Dat hy = d(B, (P)) 1a khodng céch tit diém B dén mit phang (P) va hy = d(C, (P)) 1a
khoang cach tit diem C dén mat phang (P). Khi biéu thiic 2025k, + 2026k, dat gia tri 16n nhat,
gia tri ctia bicu thitc T = —9a + 10c + d bing bao nhiéu?

& Bai 3. Hién nay, nudc ta dang trong qua trinh tinh gon bo may va thuyc hién nghi quyét khong
t6 chitc cong an cap huyen. Do vay, trong dot didu dong can bo cong an tit huyén vé cong téac tai
co sé hodc cong téc tai cong an tinh, phong to chiic can bo nhan thay ring: c¢6 60% can bo co
nguyén vong ve cong tac tai co sé la cidc xa ving sau ving xa, so con lai nguyén vong vé cong tac
tai cong an tinh.

& Trong s6 can bd cé nguyén vong vé cong tac tai co sd thi 70% cé trinh do dai hoc va 30% c6
trinh do trung cap.

& Trong s6 can bo c¢6 nguyén vong vé cong tac tai cong an tinh thi 80% c6 trinh do dai hoc va
20% c6 trinh do trung cap.

Tuy nhién, ning Iyc cong tac cling 1a mot yéu té6 quan trong. Dia trén ho so danh gia ning lyc:

& Trong s6 can bo c6 nguyén vong vé cd s thi ty 1é can bo duge danh gia c6 nang lye “Tot”
trd len vé6i trinh do dai hoc 14 60% va vdéi trinh do trung cap 1a 30%.

& Trong s6 can bo c¢6 nguyen vong vé cong tac tai cong an tinh thi ty 1é can bo dude danh gia
c6 nang lyc “Tot” trd lén vé6i trinh do dai hoc 1a 85% va véi trinh do trung cap la 25%.

Chon ngau nhién mot can bo cong an. Tinh x4c suat dé can bo nay vita ¢6 trinh do dai hoc, via
duge danh gia c6 nang luc “Tot” va c6 nguyén vong vé cong tac tai co sd 1a cac xa ving sau ving
xa. (Két qué lam tron dén hang phan tram).

& Bai 4. Cho mot hinh bat gidc déeu ABCDEFGH noi tiép trong mot duong tron tam O nhu
hinh bén. G&n ngau nhién tam s6 tu nhien {9;10;11;12;13;14; 15; 16} vao tam dinh ctia bat gidc
déu nay (mdi s6 gdn ding mot dinh). Chon ngdu nhién mot tam giac ¢6 ba dinh 1ay tit tdm dinh
clia bat giac da cho. Goi xac suat dé thu duge mot tam giac vuong véi ba sb trén ba dinh clia tam
giac (theo mot thit ty nao do) lap thanh mot cap s6 cong 1a - (m,n € N % 14 phan s6 tdi gidn).

Gi4 tri ctia m + n bang bao nhiéu?

& Bai 5. Mot vong quay Mit Troi quay quanh truc mdi vong hét 15 phat. Khi vong quay quay

déu, khodng cdch h m tit mot cabin M trén vong quay dén mat dat duge tinh béi cong thiic
2 ) N

h(t) = asin (%t — g) + b; a > 0. V6i ¢t 1a thai gian quay clia vong quay tinh bang phat (¢ > 0).

Biét ring khi lén dén vi tri cao nhat cabin M cach mit dat 114,5 m va khi xubéng dén vi tri thap

nhat cabin M cach mat dat 0,5 m. Trong vong quay dau tién tinh tit thoi diem ¢t = 0 (phit),

nhitng thai diém cabin M dat duge do cao 86 m so v6i mit dat 1a t1,t,. Tinh ¢ + ts.
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& Bai 6. Mot doanh nghiép dy dinh san xuat z san pham trong mot thang (z € N; 100 < < 800).

Téng doanh thu khi ban hét  san pham dé 1a F(x) = —0,0012® 4 0, 622 + 5002 + 100 000 (nghin
N . . . . 40 000 N
dong). Chi phi dé san xuét binh quan cho méi san pham 1a G(z) = 0, 000222 + (nghin dong)
x
? . . —4 750 1500000
va chi phi dé mua nguyén vat licu khi chua triet khau la H(z) = 4—9x2 + 0% + VTR (nghin
dong). Cong ty cung cap nguyén vat litu dang gidm 2% tong tién mua nguyen vat ligu. Trong mot

thang, doanh nghiép dé can san xuat bao nhiéu san pham dé lgi nhuan thu duge 1 16n nhéat?
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 2 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 y = f(z) ¢6 dao ham f'(z) = (z + 1)(2x — 5)? v6i moi x € R. Ham s6 da
cho nghich bién trén khodng nao?

5)
@ (—1;+00). (=3;1). © (—1;§>- D) (—oo;—1).
¢ Cau 2. Cho hinh lap phuong ABCD.A’B'C'D’. Phat biéu nao sau day la ding?
@) (ACC'A") L (BDD'B"). (ABC) L (AB'C'D").
(© (ABCD) L (AB'C'D"). D) (ABC) L (ABCD).

¢ Cau 3. Trong khong gian véi hé toa do Oxyz, cho dudng thang A vudng géc véi mit phang
(a) ¢6 phuong trinh x + 2z + 3 = 0. Mot vectd chi phuong ctia duong thang A 1a

@ @ = (2;-1;0). = (20;-1).

© @ = (1;0;2). D) @ = (1;2;3).
$> Cau 4. Cho hinh chép S.ABC ¢6 SA vudng goc véi mat phang (ABC), tam gidc ABC vuong
can tai B va SA = AB = a\/2. Géc giita duong thing SB va mit phing (ABC) bing

@® 90°. 45°. © 30°. ®) 60°.
¢ Cau 5. Tap nghiem ctia bat phuong trinh log,(x + 1) > 2 1a
@) (—1;15). (—1;5]. © [15;+00). D) (15;400).

$> Cau 6. Trong mat phang v6i hé toa do Owzy, cho hinh phing (H) gisi han bdi cac dudng
=22+ 3,y=0,2 =0,z = 2. Goi V la thé tich khéi tron xoay dudc tao thanh khi quay (H)
xung quanh truc Ox. Ménh dé nado sau day ding?

2 2
@V:W/($2+3)de. V:’ﬂ'/($2—|—3)d$.
0 0
2 2
© V= / (2% + 3)dz. DV = / (2% + 3)%dz.
0 0
% Céau 7. Ho nguyén ham ctia ham s f(z) = 2026 la
2026%+1 2026
® In 2026 +C In 2026 e
© 2026 4 C. (D) 2026 + C.

2 -3z
) 9
$® Cau 8. Tong cac nghiém ciia phuong trinh <§> =1 la

@) 0. 2. © 3. D) 1.
¢ Cau 9. Cho hinh hop ABCD.A'B'C'D’. Vecto © = A’A + A'B' + A’D’ bang vecto nao dudi
day?
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@ CA. C'A. © A'C. ©) AC'.
$® Cau 10. Tap nghiém ctia phuong trinh cos2x = 1 la
@ {g+k27r,kez}. {(kn, k € Z).

© {k2m, k € 7). ®) {%Hm,kez}.

¢ Cau 11. Khéo sat thoi gian tap thé duc ctia mot s6 hoc sinh khéi 11 thu duge mau sé lieu ghép
nhém sau:

Thai gian (phat) | [0;20) | [20;40) | [40;60) | [60;80) | [80; 100)
S6 hoc sinh 5 9 12 10 6

Nhoém chita t¢ phan vi thit ba clia mau s6 lieu ghép nhom trén 1a

@) [40;60). [20; 40). ©) [60;80). ®) [80;100).

¢ Cau 12. Cho cap s6 nhan (u,) véi u; = 2 va cong boi ¢ = 3. Gia tri clia uy bang

@) 162. 24, © 48. ©) 54.
Phan II. Cau tric nghiém ding sai Thi sinh trd [0i ti cau 1 dén cau 4. Méiij a) b) c) d)

thi sinh chon dung hodc sai

r? +4x —1
=
a) Ham s6 da cho ¢6 tap xac dinh 1a D =R\ {1}.
r?—2r—3

(z —1)?
c¢) Gia tri nhé nhat ctia ham s6 f(z) trén doan [2; 3] bang 7.

& Bai 1. Cho ham s6 y = f(x) . Cac phat biéu sau ding hay sai?

b) Ham s6 da cho ¢6 dao ham la f/(x) =

d) Phuong trinh dudng tiém can xién ctia do thi ham s6 f(z) la y =z + 5.

& Bai 2. Trong 1€ hoi thuong nién ctia mot dia phuong, toc do khach vao va tdéc do khéch ra 18 hoi
tai thoi diém ¢ 1an lugt duge xac dinh bing ham s6 a(t) = —24t> +190t +500 va b(t) = —7, 8>+ kt?
(k 1a s thyc). Trong d6 a(t) va b(t) duge tinh bing ngudi/gid, ¢t tinh bing gio ké tir lic 12 giv
trua, gio déng cita 1& hoi 1a 22 gio dém va khi déng ciia thi khong con ai c6 mat trong 1& hoi. Biét
tai moi thoi diém, ngusi da ra sé khong vao lai.

a) Tong lugng khéach tham duy 1& hoi 14 6000 ngudi.

b) k=TS

c¢) S6 lugng khach c6 mit trong 18 hoi tai thoi diém t duge ude lugng theo cong thiic N(t) =
t

/ (7,82 — 1022* + 1902 + 500)dz.
0

d) S6 lugng khach c6 mat trong 1& hoi khi 16n nhat khong vugt qua 1970 nguoi.

& Bai 3. Cudi tuan ban Bao dudc cha ché di mua sach tai mot tiem séch cii. Bdo chon mua 12
quyén (khong c6 hai quyén nao gidbng nhau), trong dé c6 7 quyén thuoc thé loai Khoa Hoc Ty
Nhién va 5 quyén con lai thuoc thé loai Khoa Hoc X& Hoi. Trudce khi tinh tién sach cho Béo, cha
chon ngau nhién 3 quyén trong 12 quyén da duge Bao chon mua dé kiém tra noi dung trong siach
¢6 thuc sy phut hgp v6i Bao hay khong.

a) Néu P, 1a xac suat dé 3 quyén sach duge cha ctia Bao chon dé kiém tra déu thudc thé loai
Khoa Hoc X& Hoi thi 11P, = 1.
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b) Néu P, 1a xéc suat dé 3 quyén sach dude cha ctia Bédo chon dé kiém tra c6 ding mot quyén
thuoc thé loai Khoa Hoc Ty Nhién thi 22P, = 7.

¢) Néu P, la xac suat dé 3 quyén sach dugc cha ciia Bdo chon dé kiém tra c6 ding hai quyén
thuoc thé loai Khoa Hoc Ty Nhién thi 44P. = 21.

d) Néu Py 1a xac suat dé 3 quyén sach dudc cha clia Bao chon dé kiém tra c6 du hai thé loai
Khoa Hoc Tu Nhién va Khoa Hoc X& Hoi thi 44P; = 35.

& Bai 4. Duong 6ng dan dau trén khong 13 hé thong duong 6ng duge treo trén cac gia dé hodc cot
cao, dilng dé van chuyén dau tho hodc cac san pham dau moé tit noi nay dén noi khac ma khong
can chon dudi long dat. He thong nay thuong duge st dung trong cac khu viic ¢6 dia hinh kho
khan, viing bang gia, ritng ram... nhitng noi ma viéc dao duong 6ng ngam khong kha thi.

Véi hé truc toa do Oxyz thich hop, mat dat 1a mat phang (Owzy), don vi trén mdi truc 1 mét,

x=0
ngudi ta thiét lap mot duong 6ng dan dau trén khong doc theo duong thang d : < y = ¢ (t 1a
z =20

tham s6). Vi dia hinh phtic tap, ngusi ta chon diém A(15;10;15) dé lam diém trung chuyén dau
tit mat dat dén dudng 6ng nay. a) Dudng thing d ndm trén mit phang (Oyz).

b) Diém déi xting v6i A qua mat phang (Ozy) c6 toa do A'(—15; —10; 15).
¢) Do thuc té cong viéc, ngudi ta can xac dinh vi trf diém B(0; b; 20) thuoc dudng dng va vi tri
diém C(m;n;0) thudc mat dat sao cho tong do dai cac doan duong AB, BC, AC nhé nhat. Ta c6

20

d) Gia tri nhé nhat ctia tong do dai cac doan thang AB, BC, AC lam tron dén hang chuc bang
45, 5m.

Phan III. Cau tra 18i ngan Thi sinh trd l5i ti cau 1 dén cau 6.
& Bai 1. Mot vat luu niém lam bang thiy tinh c6 dang hinh ling tru déu c6 ddy ABCD 1a hinh
vuong canh AB = 10 (cm). Phia bén trong lam bang nhiyta diic 1a hinh chép cut déu M N PQ.ABC D
¢6 MN =5 (cm) va chiéu cao bang chiéu cao clia ling tru nhu hinh vé. Biét rang khodng cach
tit diém B dén mat phang (CDQP) bang 3v/10 (cm). Phan khoang trong bén trong vat luu niem
ngudi ta bom chat 16ng ¢6 mau sic (xem do day thanh vat thé khong dang ké). Khi dé thé tich
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phan chat 16ng bom vao la ¢ (lit) véi ¢ la phan s6 t6i gian. Tim a + b.

/
A i D’
| PEEE AN
N A= S
/ L ! P
B — o
| /I
I
(I
\/I
i
Ab o D
B C

& Bai 2. Ve tinh Van Allen Probes dugc phong lén khong gian dé nghién citu cac vanh dai b
xa bao quanh Trai Dat. Ve tinh nay bay theo mot quy dao c6 chu k¥ 10 gio - nghia 1 mdi vong
bay quanh Trai Dat kéo dai dung 10 gio. Ctt mdi vong bay, vé tinh lai xuyén qua ving btc xa
manh va tich lfiy thém liéu bic za. Biét ring don vi clia biic xa la Gray (Gy), va khi tong liéu
biic za chiéu vao vé tinh dat 1000 Gray, thi vé tinh héong hoan toan. Khodng cach tit tam Trai
Dat dén vé tinh duge mo hinh héa bang ham s6 R(T) = 7000 + 30007 (km), trong d6 T la thoi
gian tinh bing giv, 0 < T < 10, ké tit dau vong bay. Cong thitc sudt liéu bic za - tic 1a luong
btic xa vé tinh nhan duge trong 1 gis, phu thudc vao khodng cach R (km) tit vé tinh t6i tam Tréi

) R\ s ) ,
bat, 1a D(R) = 60 - (M) milliGray /gic. Biét rang do tinh ddi xting va chu ky ctia quy dao

bay, tong liéu bitc xa vé tinh nhan duge trong mot vong bay 10 gid dude tinh bang cong thiic
5

L=2- /D(R(T))dT, va 1 Gray = 1000 milliGray. Tinh s6 nam hoat dong ctia vé tinh ti ltc bat
0

dau hoat dong t6i khi hong hoan toan (khong lam tron cac bude trung gian, chi lam tron két qua
cudi cling t6i hai chit s6 thap phan sau dau phay, coi mot nam c6 365 ngay, mdi ngay c6 24 giv).
& Bai 3. Trong am nhac, mot quang tdm (octave) la khodng cach am thanh tit nét Do t6i noét Do
tiép theo, theo thit ti tit thap dén cao la:

Do — Do# — Re — Re# — Mi (E4) — Pha — Pha# — Sol — Sol# — La (A4) — La# — Si — Do
trong d6 khoang céch gitta hai not lien tiép goi 1a mot nita cung (semitone). Hai not cadch nhau n

nita cung thi t¥ 16 tan s6 nét cao fo. v tan s6 ndt thap fo 1a 2= = 21z. Cho biét tan sé chudn

nt

ciia n6t La (A4) 1a 440 Hz. Trén dan guitar, day s6 1 1a ndt Mi (E4) dang bi chiing do thoi tiét,
tan s6 do duge hién tai dang 1a 300 Hz. Dé cang lai day dan cho chuan, ta diing nim xoay, va ct
van nam xoay 90° thi nét nhac duge tang lén mot nita cung. Héi phai xoay nim ctia day s6 1 mot
g6c bao nhiéu do dé day s6 1 trd vé am chuan (khong lam tron cac budc trung gian, chi lam tron
két qua cudi ciing t6i hang don vi)?
& Bai 4. He thong gom cac vat nhu sau duge goi 1a mang n:

& Mot mang nghiéng c6 n 16 doc theo day. Tinh tit trén cao xudng, cac 16 lan lugt c6 duong

kinh 1a 1,2,3,...,n.
& n qua bong c6 duong kinh 1a céc s6 nguyen duong khong 16n hon n, trong d6 c6 thé c6 nhidu
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qua boéng c6 cuing duong kinh.

Xét mang n, tha lan n qua bong tit dinh mang xudng, lan lugt ting qua. D6i véi mdi qua bong,
khi lan dén 16 c6 duong kinh 16n hon ho#c bang dudng kinh ctia né thi né sé lot vao dong thoi
dong 16 nay lai. Déi véi mot thit tu cac qua béng sau khi tha lan, néu cac qua bong déu lot vao 16
thi thit ty cac qua bong ay dude goi 1a day dep. Hai day dep giéng nhau khi va chi khi thi tit ban
kinh ctia bong lot 16 1a nhu nhau. C6 thé tao dugc bao nhieu day dep khéac nhau d6i véi mang 5
biét rang c6 ding mot qua c6 dudng kinh 14 4 va mot qué c6 duong kinh 13 57

& Bai 5. Cho hinh chép S.ABCD c6 day la hinh chi nhat véi AB = 1, AD = /2, SA =1 va
SA 1 (ABCD). Goi M la trung diém ctia AD. Khoang céach tit diém C t6i mat phang (SBM)
bang bao nhiéu?

& Bai 6. Hinh vé dudi day mo ta mot cian phong hinh hop chit nhat ABCD.A'B'C'D" v6i AB = 3
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m, BB’ = BC =4 m, tai C' c6 mot to kién.

A

B/

D/

O/

Kién 1 xuat phét tit A’ bo vé t6 v6i van tdc 0,02 m/s trén hai doan thang lién tiép A’B, BC. Kién
2 xuat phat tit D bo vé to véi van toc 0,06 m/s trén hai doan thang lién tiép DC’, C'C. Biét ring,
hai con kién xuéat phat cing mot lic. Héi, khi kién 2 con cach to 1 m thi khoang cach gitta hai con

kién 1a bao nhieu m? (lam tron dén hang phan tram).
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 3 Moén: TOAN 12
Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

(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. Goi S la dién tich hinh phing gidi han béi cic duong y = f(x), truc hoanh va hai
1 2

duong thang x = —3,x = 2, nhu hinh vé bén dudi. Dit a = / f(z)dz, b= / f(z)dx. Menh dé
-3 1

nao sau day la ding?

@A) S=a+b. B S=-a—0b. © S=a-—b. D S=b—a.
¢ Cau 2. Cho hinh chép S.ABCD c6 déy 1a hinh vuong canh bing a, SA L (ABCD), SA = a\/3.

Thé tich khéi chop S.ABCD bang
S

@ “3f. a>\/3. © %3 ©®) d.

> Cau 3. Trong khong gian Oxyz, mit phang (P) : x + 5y — 2z — 2 = 0 song song v6i mat phang
nao dudi day?

@A) v —by+22+2=0. ®) 2z + 10y — 4z +1=0.

© —x—>5y—22+2=0. D) z+5y—22—2=0.
$> Cau 4. Trong khong gian Owzyz, mat cau c¢o tam 1(2;1; —4) va tiép xtic véi mat phang (o) :
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x —2y+ 2z — 7 =0 c6 phuong trinh la

@A) (x+2)2+ (y+1)2+ (2 — 4)? = 25.
(=224 (y— 1)+ (2 +4)* = 25.
© (x+2)%*+(y—1)2+ (2 +4)2=25.
D (z—-22+(y—1)°+(z—4)?=25

¢S Cau 5. Thong ke can nang ciia hoc sinh 16p 12A 6 mot truong THPT ta c6 bang s6 lieu. Tim
sO trung binh ciia bang s6 lieu.

@) 51, 80. 51,81. © 51,809. (D) 52.
¢ Cau 6. Ham s6 F(z) duge goi 1a mot nguyeén ham ctia ham s6 f(z) trén khodng K néu

@ f'(z) = F(z),Vz € K. #(z) = —F(z),Vz € K.
© F'(z) = —f(x),Vz € K. D) F'(z) = f(z),Vz € K.

$> Cau 7. Duong cong trong hinh vé bén duéi 1a do6 thi ctia ham s6 nao sau day?
Y

/

—2—1
0 x
-2
22+ 27 + 2 72 + 3z
Ov="r7 ®yv=""p
¢ —2x —3 e —2x
Oy="—"7— Ov="71

¢ Cau 8. Cho hinh chép S.ABCD c6 diy ABCD la hinh chit nhat. Goi M, N theo thu tu 1a
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trong tam tam gidc SAB va tam giac SCD. Khi d6 M N song song véi mat phang nio sau day?

) (ABCD). (SAB). © (SAC). (D) (SBD).
¢ Cau 9. Nghiém cua phuong trinh cosx =1 1a
@A) = k2m, k € Z. ® r=kmkeZ.
@x:g+k2w,kez. @:x—%”,kez.
> Cau 10. Tong binh phuong cac nghiém ctia phuong trinh log, (2% — 52 + 7) = 0 bang
@ 7. 13. © 5. D) 6.
9 Cau 11. Cho cap s6 cong (u,) théa man {u4 =10 . Cong sai cta (u,) 1a
Uy + ug = 26
@) d=3. ®) d=5. © d=-3. (D) d = 6.

¢ Cau 12. Cho hinh hop ABCD.A'B'C'D’. Goi M, N lan lugt 13 trung diém ctia cac canh BC
va C'D. Vecto nao sau day bang 2M N?

B/
. '
| D
Al T
N s ¢
N
A
D
@) AD. BD. © BC. ®) A'C",

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

& Bai 1. Mot 6ng dan nuée OAB duge ¢6 dinh vao mot bide tuong dong thoi duge dat trong hé
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toa do Oxyz va c6 cac kich thuée nhu hinh vé.

z

Mo phéng lai hinh éng nude ctia dé sé Dong Nai

©® Doan 6ng OA nam trén tia Oy (vuong goc véi tuong), c6 chieu dai OA = 10 dm.

& Doan 6ng AB nbi tiép véi OA, c6 chieu dai AB = 6 dm. éng AB vuong goéc véi OA va
huéng xudng dudi, tao v6i mat phang nim ngang (Ozy) mot goc 60°.

® Dau B ctia 6ng duge git ¢6 dinh bdi mot thanh sit ndi véi diém C' trén tuong. Biét diem
C(4;0;5). (Don vi trén cac truc la dm).

a) Toa do ciia diém A(0; 10;0).

b) Hinh chiéu vuong géc ciia diém B lén mit phing (Oyz) la diém H(0; 10; —3+/3).

¢) Do dai thanh sat BC la 14,1 dm.

d) Cao do ctia diéem B 1a —3.

& Bai 2. Trong mot khu vire do thi, cdnh sat giao thong ghi nhan cac truong hop vi pham toc do
trong gio cao diém. Théng ké cho thay:

& Ty le nam gi6i tham gia giao thong trong gic cao diém 1a 60%, ty 1é nit giéi 1a 40%.
& Trong s6 cac lai xe nam, ty lé vi pham toc do 1a 10%.
& Trong s6 cac lai xe nit, ty & vi pham téc do 1a 3%.

Xét tinh ding/sai ctia cac khang dinh sau:

a) Xac suat mot lai xe duge chon ngiu nhién trong gid cao diém 1a nam gisi va vi pham toc do
la 0, 06.

b) Xac suat mot lai xe duge chon ngdu nhién trong gi cao diém vi pham téc do 1a 0, 13.

c) Néu mot 1ai xe duge chon ngau nhién vi pham téc do, kha ning cao ngudi d6 1a nam gidi.

d) Gia sit canh sat chi dimg xe clia nhitng ngudi vi pham tdc do dé xit phat. Biét mot ngudi da
bi ditng xe, xac suat ngudsi dé 1a nit gidi 16n hon 0, 2.

& Bai 3. Cho ham s6 y = f(z) = 2 4+ 32* — 3z + 1. Xét tinh dung sai ctia cac ménh dé sau:
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a) Ham sb trén c6 hai cyc tri gom mot cye tiéu va mot cuc dai.
b) Gia tri 16n nhat ctia ham s6 trén doan [—1;2] bang 12.
c) Ham s6 nghich bién trén khoang (—2; —1).
d) Dao ham cta f(z) 1a f'(x) = 2* + 62 — 3.

& Bai 4. Cho hinh vé duéi day 1a do thi van t6c v(t) (m/s) ciia mot ca no chay trén song trong
10 giay dau tien (¢t = 0 14 thoi diém ca no bat dau chuyén dong).

v (m/s)
C D
3 iiiiiiiiiiiiiii | |
B E
Tp-—---— I I I i
| | | l t (s)
O 2 4 7 10

a) Van toc chay clia ca no trong khoang thoi gian tit 4 giay dau tien ting dan.
b) Trong 10 giay dau tién, van téc ca no chay 16n nhat trong 4 giay.

;

§t khi0 <t <2
e 3 ) . t—1 khi 2 <t <4
¢) Trong 10 giay dau tién, ca no chay véi van toc v(t) theo ham v(t) = :
3 khi4d<t<7
2 23
——t+— khi7<t<10
(73T s

d) Van t6c chay trung binh ctia ca no 10 giay dau tién la 2,5 (m/s).
Phan III. Cau tra 16i ngan Thi sinh trd oi tu cau 1 dén cau 6.

& Bai 1. Mai chuia déi xitng qua truc, c¢6 bieén dang f(z) =6-e7%%% + 1 (0 < x < 6). Cong chiia
dang parabol, rong 4 m va cao 3 m. Mdi cita so kich thuée 1 m x 0,5 m (c6 3 ciia s6). Mat tién
phia trudc ciia mat sé duge son mau vang day 0,1 mm. Héi can bao nhiéu lit nuée son? (lam tron
két qua dén hang phan mudi).

wm/

& Bai 2. An va Binh rat giéi Toan, ctiing tham gia mot tro choi, dau tien An boc ngau nhién mot
thé tir hop tht nhat chia sau thé giong nhau duge danh s6 tit 1 dén 6, tiép theo Binh bbc ngau
nhién mot thé tit hop thit hai chia boén thé giong nhau duge danh s6 tit 1 dén 4. Goi s6 An boc

a

duge 1 a va s6 ctia Binh 13 b, sau d6 hai nguoi cung tinh gia tri clia tich phan I = / 2bdz. Néu

0
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két qué I 1a mot s6 nguyen thi An thang, nguge lai Binh thing. Tinh x4c suat An thang cuoc (két
qué lam tron dén hang phan tram).

& Bai 3. Dong Huong hién hoa trong xanh, limg 16 troi giita long thanh phé Hué c6 kinh va mong
md. Nhin tit trén cao, hai bs song trai dai nhu hai duong thang song song. Cot ¢ Phu Van Lau
sting sting cao 54,5 mét nhu 14 mot ching tich hao hing cta lich sit. Biét rang hai bo song cach
nhau 400 mét va chan ¢ot ¢o (hinh chiéu vuong goc ctia dinh cot cd xuéng mat dat) ndm cach mép
song gan nhat mot khoang 200 mét. C6 hai ban hoc sinh ding 6 hai bd song, ban hoc sinh A
cting bd v6i cot ¢ nhin dinh cot co so v6i mat dat mot goc o véi tana = 0,1 va ban hoc sinh B
ding & bo bén kia nhin dinh cot ¢d so v6i mat dat mot goc B véi tan 8 = 0,07. Hoi hai ban hoc
sinh cach nhau xa nhat 1a bao nhidu mét? (Gid st ring mat dat 1 bing phang va tam mat hai

ban hoc sinh ngang véi mit dat, két qua lam tron dén hang don vi).
S

& Bai 4. Mot doanh nghiép phan bo ngan sach quang cdo trén Facebook va Google véi tong sb
tien khong vuot qua 80 trieu. Chi phi cho Facebook nam trong khoang tit 20 dén 50 triéu. Chi phi
cho Google téi thicu 1a 15 triéu. S6 tién chi cho chay quang cao trén Google khong dude vugt qua
chi phi chi cho quang cdo trén Facebook. Biét rang s6 khach tiép can la 4 nghin khach cho méi
triéu tien chi quang cao trén Facebook va 6 nghin khach cho méi trieu quang céo trén Google. Hoi
lugng khéch tiép can 16n nhat 1a bao nhiéu nghin?

& Bai 5. Cho hinh chép S.ABCD ¢6 SD vuong goc véi (ABCD), SD = 5v/5. bay ABCD la
hinh thang vuong tai A va D v6i CD = 2AD = 2AB = 10. Goi M la trung diém ctia BC. Tinh
khoang céch giita hai duong thing AC va SM.

& Bai 6. Mot cai chau dung nuée c6 dang hinh chép cut déu, day chau la tam gidc déu canh bang
2 dm, miéng chau la tam giac déu canh bang 5dm va chiéu cao chau nuéc bang 3dm. Ngudi ta

.. V3 . .
bom nuée vao chau véi luu lugng khong doi g lit /phut. Tai thai diem 14 phat sau khi bom toc

1 N
do dang lén cia nude trong chau la — dm/phit, gia tri cia @ bang bao nhiéu?
a
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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. Cho ham s6 y = f(x) lien tuc tréen R va ¢6 mot nguyén ham la F(z). Biét ring
2

F(1) =9,F(2) = 5. Gi4 tri ctia tich phan / f(z)dx bang
1

@ 14. 4. © -4. ©) 45.
> Cau 2. Cho hinh chép déu S.ABCD. Mit phing ndo sau day vuong géc véi miat phang
(SAC)?

@) (SAD). (SBC). © (SAB). (D) (SBD).

w T

$© Cau 3. Trong khong gian véi hé truc toa do Oxyz, cho duong thang d : L = Y 5 = : 73.
Phuong trinh mat phéng di qua A(1;2;3) va vuong goc véi duong thang d 1a

@A) 4z +3y+ 72— 11 =0. ®) 4z +3y+ 72+ 11 =0.

© 4z +3y—T72+11=0. D) 4z +3y — 72— 11=0.
$> Cau 4. Tim tap nghiém S clia bat phuong trinh (2 — v/3)* < 1.

@) S = (0; +c0). S =(0;1).

© S =(-10). D) S = (—0;0).

$> Cau 5. Hinh vé sau day la do thi ham s6 nao?

3 ! 2 5 4
-1
—2
@A) y=a%—2z+1. ® y=a%—222+1.
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© y=—a%+222+ 1. D) y = 23+ 22% + 1.
¢ Cau 6. Cho cap s6 nhan (u,) ¢6 uz = 5 vd ug = 40. S6 hang w4 clia cap s6 nhan la

A) uy = —15. uy = —10. (©) ug = 15. (D) ug = 10.

¢ Cau 7. Nguyen ham ctia ham s6 f(z) = 32? —sinz 1a

@A) F(x) =23 —cosxz + C. ®B) F(z) =2+ cosz + C.

(©) F(x) =6z —cosx + C. (D) F(z) =6z +cosz + C.
$® Cau 8. Cho hinh lang tru ABC.A'B'C". Phat biéu nao sau day la ding?

@) B'C =—-AA + AB — AC. ® B'C = —AA — AB + AC.

© BC = —AA — AB - AC. ®) BC = AL — AB + AC.

> Cau 9. Rit gon biéu thitc P = sin 3z cos x — sin x cos 3.
(A) P = sin4az. P = cos2zx. (©) P =sin2z. (D) P = cos4z.

¢ Cau 10. Théng ké diém kiém tra hoc ki 1 mon Toan ctia 300 hoc sinh 16p 12 dudgc mo ta &
bang sau:

Diém | [2;4) | [4:6) | [6;8) | [8:10)
S6 hoc sinh | 20 50 70 160

Khoang bién thién ctia mau so lieu trén 1a

@ 7. 140. © 8. (D) 160.

$> Cau 11. Trong khong gian Oxyz, cho mit phang (P) :  — 3y — 4z + 1 = 0. Mot vectd phap
tuyén ctia mit phang (P) c6 toa do la

@ (—1;-3;—4). (1; =3; —4).
© (1;-3;4). ©) (1:3;4).

$> Cau 12. C6 7 chiée ghé xép thanh hang ngang. C6 bao nhiéu cach xép 3 ngudi vao 7 chiée ghé
d6 sao cho mdi ngusi ngdi mot ghé?

@) 21. 210. © 35. (D) 343.
Phan II. Cau tric nghiém ding sai Thi sinh trd [0i ti cau 1 dén cau 4. Moéi i a) b) c) d)
thi sinh chon ding hodc sai

& Bai 1. Ngusi ta mudn tao mot gia dé bang sat bén canh mdot biic tuong c6 hinh dang 1a doan
cong BDN nhu hinh vé duéi, gia d6 duge gan véi tuong bang ba thanh sat AB,CD, M N cung
vuong goc véi tudng (A, C, M thang hang). Gid dd dugc xem nhu 14 mot phan ctia d6 thi ham s6
y = log z trong mit phing toa do (Oxy) v6i truc tung tring véi hinh chiéu vuoéng géc clia gia do
len mit tuong (don vi trén truc tinh bang mét). Biét AB = 10 cm, AM = 1,4 m va do dai phan do
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b
thi ctia ham s6 y = f(z) lien tuc trén doan [a; b] duge tinh theo cong thic L = [ /1 + [f'(z)]?d.

|
|
M N
|
B
|
CrH—#D
//
|
_AteB
< 3 N A h / 1
a) Dao ham cia ham s6 y =logz la y' = .
xIn10

b) Trong mit phang toa do (Ozy), diém B c6 hoanh do bing 0, 1.
c¢) Trong mat phing toa do (Ozy), diém N c6 tung do bang 1,4.
d) Do dai gia do bang 2,97 mét (két qua dugce lam tron dén hang phan tram).

& Bai 2. Trong mot mo hinh nong nghiép cong nghé cao, mot tam pin ning luong mét trsi phang
dugc 1ap dat nghieng sao cho bé mit ctia n6 nim trén mat phang (P) : 22 + 2y + 2 — 6 = 0 (xét
trong hé khong gian toa do Oxyz véi don vi do 1a mét, mat phang (Ozy) duge xem la mat dat
phing). Ngudi ta lip ddt mot robot ¢d dinh & trén cao dé kiém tra bui ban. Robot c6 mat phat
tia laser tai diém S (1;1;6). Robot thitc hién quét tia laser trén bé mat tam pin. Tai mot thoi diém
tia laser dugc chiéu theo dusng thang A c6 vecto chi phuong @ = (1; —2; —2) va cham vao bé mit
tam pin tai diém M.

z Z 2 N 4
a) Khoéng cach tir mat phat tia laser S dén mat phang (P) bang 3 mét.

)
b) Diém M c6 toa do 1a (1;1;2).
> ) 4
¢) Goc a hgp bdi tia laser A va mit phang (P) théa man hé thic sina = 9
d) Khi vé sinh, nuéc duge phun tring diém cham ctia tia laser trén tAm pin sé tao thanh dong
nude chdy trén bé mat pin xuéng dat theo huéng ddc nhat, qui dao chay ctia dong nuéc nam
trén mot duong thang. Dudng thang d6 ¢6 mot vecto chi phuong 1a ¥ = (1;1; 3).

& Bai 3. Mot nha dau tu c6 ké hoach xay dung mot tram dién gi6é tai thanh phd Ha Nai, bao
gdm hai huyeén 1a huyen My Dtc va huyen Ung Hoa. Dé tim hiéu cach dan cu danh gia du 4n nay,
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hoi dong thanh phé da tb chiic mot cudce khao sat trong sé céc cit tri hop le. Tai My Diic, c6 1722

ctt tri duge tham gia khéo sat, trong khi ¢ Ung Hoa, con s6 nay 1a 258. Theo két qua khéo sat:

& (€6 1089 ngudi tham gia khao sit ting ho tram dien gi6, trong d6 ¢6 27 ngudi tit Ung Hoa.

& CAc cti tri con lai bay t6 sy phan doi dir 4n nay.

a) C6 38,3% ctt tri 6 My Drtic phan dbi dy an nay (lam tron hang phan chuc).

b) Chon ngau nhién mot ngusi duge khao sat, goi p; 1a x4c suat nguoi nay ung ho tram dien
gi6 va dén tit My Diic, p, 1a xac suat ngusi nay dén tit M Ditc, biét ngudi nay ing ho tram dién
gi6. Khi do6 p; < po.

¢) Chon ngau nhién 1 ngudi va thay rang ngudi nay ting ho tram dién gi6. Kha ning nguoi nay
dén tir Ung Hoa cao hon.

d) Chon ngau nhién mot ngudi duge khao sat thay rang ngudi nay phan déi tram dién gi6. Xac
suAt ngudi nay 1a cit tri dén tir Ung Hoa 1a 0,25 (lam tron dén hang phan tram).

& Bai 4. Mot nghién citu cho ring, ham sé f(x) biéu dién tong s6 lugng tit méi ma mot hoc sinh

da ghi nhé sau z phit. Nha tam 1y hoc goi do thi ctia y = f(z) 1a dudng cong hoc tap va y = f'(z)

1a toc do hoc tap (tit mdi/phit). Thoi diém dat higu suat hoc tap cao nhat 1a thai gian ma tdc do

hoc tap dat cuc dai.

Trong mot tiét hoc tit ving 20 phut, toc do hoc tap clia ban Long duge mo hinh thong qua
ham s6 f/(z) = 0,1(10 + ax — 0,622) v6i 0 < z < 20 va a € R. Biét rang thoi diém Long c6 higu
suat hoc tap cao nhat la phat thi 10.

a) Toc do hoc tap ciia Long tai thai diém ban dau I 1 tit/phit.
b) a = 12.

c¢) S6 tit ma Long nhé duge trong 10 phut dau tien 1a 50.

d) Ban Hoang vao 16p muon hon 1 phut va bat dau hoc véi toc do hoc tap bang ¢'(z) = kv/z.
Sau 9 phat Hoang vao 16p thi Hoang bat kip ban Long. Téc do hoc tap ctia ban Hoang tai
thoi diém 16 phit 16n hon 11 tit/phit.

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

& Bai 1. Cho hinh chép S.ABCD c6 day ABCD la hinh cha nhat v6i AB = a, AD = 2a. Hinh

chiéu vuong géc ctia S trén mit phing day la trung diém H ctia AD, géc giita SB va mat phang
day (ABOD) la 45°. Khoang cach gitta hai dudng thing SD va BH theo a dugc két qua m.a. Khi

3 . N
do gia tri 5m2 1& bao nhiéu? (lam tron dén hang phan tram)

& Bai 2. Mot hop tac xa nong nghiép dy dinh stt dung mot khu nha mang c6 dién tich t6i da 1a
750 m? dé trong hai loai nong san gia tri cao: Dua lusi va Ca chua bi. Hop tac xa dang can nhic
viec phan bo dien tich trong sao cho thu dude 1gi nhuan cao nhat, dua trén cac diéu kien thuc té
sau:

& Vé nhan cong: Dé cham s6c 100 m? dua lu6i trong mot vu can 20 ngay cong; déi véi ca chua
bi 1a 30 ngay cong. Hop tac xa chi c6 thé huy dong t6i da 180 ngay cong cho vu mila nay.
©® Ve von dau tu (giéng, vat tw): Chi phi dau tu cho 100 m? dua luéi 1a 30 trieu dong; cho ca
chua bi 1a 20 triéu dong. Tong s6 von hgp tac xa c6 thé gidi ngan t6i da 1a 210 trieu dong.

& Ve loi nhuan du kién: Sau khi thu hoach, méi 100 m? dua lu6i mang lai mic 1gi nhuan 50
trieu dong, va mdi 100 m? ca chua bi mang lai 40 triéu dong.
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Ban chii nhiém hgp téc xa can quyét dinh dién tich trong méi loai nong san dé tong 1¢i nhuan thu
dugce 13 16n nhat, 1¢i nhuan 16n nhat dé 1a bao nhiéu trieu dong?

& Bai 3. Mot 16i di dao trong cong vien c¢6 dang hinh vanh khan, duge giéi han bdi hai duong
tron dong tam vé6i ban kinh lan ludt 1a 7, = 6 m v o = 8 m. Tai tam O cia cac dudng tron nay,
ngusi ta dung mot cot den co chidu cao h (mét) dé chiéu sang. Gia st theo mo hinh ki thuat clia
loai dén nay, cuong do sang I (lux) tai mot diém trén mit dat cach chan cot den mot khoang r

(mét) duge tinh béi cong thic I(r) = e Xac dinh chiéu cao h ctia cot den sao cho cudng
r

do sang tai vi tri t6i nhat trén 16i di dat gia tri 16n nhat.

& Bai 4. Cho bang 6 vuong 3 x 3. Hay tim cach dién cac s6 tir nhién tit 1 dén 9 vao bang sao cho
mdi s6 chi xuat hien mot lan va tong céac sé theo hang ngang, cot doc, hai duong chéo déu bang
15. Héi ¢6 tat ca bao nhiéu cach dién nhu vay?

419

& Bai 5. Mot thing lam kem c6 mit cit dang parabol nhu hinh. Biét phuong trinh dudng bién
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c6 dang f(x) = ay/z, hoi dung tich ctia thiing bang bao nhieu lit.
x

«—— 20 cm —4)‘

Poly Freeze

& Bai 6. Hinh vé minh hoa mot khu nha dang xay dung duge gan he truc toa do Ozyz (don vi
trén cac truc 1a mét). Mdi cot be tong c¢6 dang hinh lang tru ti gidc déu va tam ctia mat day trén
lan lugt 1a cac diém A(2;1;3), B(4;3;3), C(6;3;2,5), D(4k;0;3k). Biét riang 4 diém A, B,C,D
dong phang, tinh gia tri clia k (viét két qua lam tron dén hang phan muoi).
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PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 5 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. Ho nguyén ham ctia ham s6 f(z) =322+ 1 1a

3
@) 2%+ C. %+$+C’. © 6z +C. ® *+z+C.

$> Cau 2. Cho hai ham 86 f(x) va g(x) lien tuc trén [a;b]. Dién tich hinh phang gii han béi do
thi clia cac ham s6 y = f(r), y = g(x) va cac dudng thang x = a,z = b bang

@ /[f(sv)—g(ar)]dx- / |f(z) + g(2)|dz.
© [ 1) - g(wld. ® [ 1) - gt

¢ Cau 3. Mai ngay bac Huong déu di bo dé ren luyen stc khde. Quang duong di bo mdi ngay
(km) ctia bac Huong trong 20 ngay dugce thong ke lai § bang sau

Quang duong (km) | [2,7;3,0) | [3,0;3,3) | [3,3;3,6) | [3,6;3,9) | [3,9;4,2)

S6 ngay 3 6 5 4 2
Phuong sai cia mau s6 lieu ghép nhom 1a
@) 3,39. 11,62. © 0,1314. (D) 0, 36.
. -1 -3 2
¢ Cau 4. Trong khong gian Oxyz, cho dudng thang d : a 5 = Y == Z;— . Vecto nao duéi
day 1a mot vecto chi phuong ctia dudng thing d?
@ 7 =(1;3;-2). U = (2;5;3).
© @ =(2;-5;3). © 7 =(1;3;2).
3z + 2

¢S Cau 5. Tiém can ding ctia do thi ham s6 y = la dudng thing c6 phuong trinh
T

-2
@) z=2. B r=—1. © z=3. D) == —2.

¢ Cau 6. Giai bat phuong trinh log,(3z — 1) > 3.

@) x> 3. %<x<3. © x < 3. @a:>13—0.

¢ Cau 7. Cép s6 cong (uy,) ¢6 u; = —2 va us = 3. S6 hang ug clia cap sd cong la

@) 33. —33. © 5. (D) 38.
> Cau 8. Trong khong gian Oxyz, cho mat phang (P) : x + 3y — 42 + 5 = 0. Vectod nao sau day
13 mot vecto phap tuyén ctia mit phang (P)?

@ 1 = (3;4;5). o = (1;3; —4).

© 73 = (1;3;4). D) 74 = (3;—4;5).
¢ Cau 9. Cho hinh chép S.ABCD c6 déy la hinh vuong, SA vuong géc véi mat phang day. Ménh
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dé nao sau day dung?
A BA L (SAD). BA L (SAC).
(© BA L (SBC). (D) BA L (SCD).

3—2x
¢ Cau 10. Nghiém ctia phuong trinh (2—5) =53 13

@) z = -3. ®) = =5. © z = —b. D) z=3.
$> Cau 11. Cho hinh lap phuong ABCD.A'B'C'D’ (minh hoa nhu hinh bén). Phat biéu nao sau
day la dang?

B/

® AB+ BB +B'A'= AC'. ®) AB + AA + AD = AC".
(© AB+ AC + AA" = AC". (D) AB+ BC'+C'D' = AC'.

¢ Cau 12. Cho ham s6 y = f(x) ¢6 do thi nhu hinh bén. Ham s6 da cho dong bién trén khoang

nao sau day?

@ (—o0;—1). (—1:1). © (-21). © (L;+00).

Phan II. Cau tric nghiém diang sai Thi sinh trd 10i ti cau 1 dén cau 4. Méi i a) b) c) d)
thi sinh chon ding hodc sai
& Bai 1. Mot gian thuong da tra tron cac san pham sita kém chat lugng (sita gid) véi cac san
pham sita chat luong. Trong mot 16 hang ¢6 20 hop sita chat luong va 10 hop sita gid. Sau khi mot
khach hang dén mua 1 hop stta tir 16 hang trén thi lyc lugng quan 1y thi truong dén va lay ngau
nhién 3 hop sita tit 16 hang d6 di kiém tra. Cac khang dinh sau 13 ding hay sai?
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a) Xéc suat khach hang mua phéi hop sita gid 1a —.

w

146
b) Xéc suat dé lyc lugng quan 1y thi truong phat hién 16 hang c6 hop sita gia 1a 203"

c¢) Néu biét khach hang d6 da mua phai hop sita gid, xac suat dé quan 1y thi truong phat hien
419

1827

d) Néu biét quan 1y thi truong sau khi kiém tra da phat hién 16 hang c6 hop sita gia, xac suat
419

1314°

& Bai 2. Mot dia phuong A bi thiét hai do 1ii lut dude trg cap s6 tién 2 ty dong. S6 tién nay sé
duge giai ngan toan bo trong 100 ngay ke tit khi bat dau giai ngan. Két qua theo déi cho thay toc
do gidi ngan tién trg cAp M’(t) (don vi: tridu dong/ngay) tai thoi diém ¢ ngay (0 <t < 100) ké tit
khi bat dau giai ngan, duge cho bdi cong thic M'(t) = k(100 — ¢)? (0 < ¢ < 100), trong d6 M (t)
(don vi: trieu dong) 1a s6 tién da gidi ngan sau t ngay (0 < ¢ < 100) ké tit khi bat dau gidi ngan
va k 1a hang s6 khac khong.

16 hang ¢6 hop sita gia la

dé khach hang d6 mua phai hop sita gia I

t3
a) M(t) = <10000t — 100¢* + §) +C.
b) C = 2000.
c) k=0,6.

d) S6 tién con lai chua giai ngan sau 40 ngay ké tit khi bat dau giai ngan la 432 triéu dong.

& Bai 3. Mot hon da duge ném tit mot cay cau véi quy dao ban dau 1a 25° so v6i phuong nam
ngang. Vao thoi diém né di chuyén duge z (m) theo phuong ngang, chidu cao ctia hon da so véi
mat nude dudi cau duge cho béi h(zr) = ax? + bz + ¢ (mét) véi a, b, c € R. Hon da duge ném tix do
cao 3 mét so v6i méit nude va dat do cao cuc dai khi z = 5.

h(x)

a) Gié tri ¢ = 3.
b) Dao ham cta h(z) 1a h'(z) = 2ax + b.

¢) Do cao 16n nhat ctia hon da so véi mat nude 1a 4,16 mét (lam tron két qua dén hang phan
tram).

d) Hon da roi xuéng nudc tai vi tri z = 4,45 mét (lam tron két qua dén hang phan tram).

& Bai 4. Trong khong gian chon hé truc toa do Oxyz cho trude, trong dé6 xem mat phang (Ozy) la
mat dat, mdi don vi trén truc tuong tng v6i 1 km, mot ra da dude dat tai vi trf gbe toa do O phat
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hién mot may bay chién dau di chuyén v6i van toc va hudéng khong doi tir diém M (500; 200; 10)
dén diém N (300;800; 10) trong 40 phit.

a) Khoang cach M N = 2004/10 km.

b) Khi dén N may bay tiép tuc gitt nguyén van toc va hudng bay thi toa do cia may bay sau 8
phit tiép theo 1a Q(a;b;c) v6i a + b+ ¢ = 1030.

¢) M4y bay chién dau khi bay tit M dén N luon cach mat dat 1a 10 km.

d) Goc MON duge goi 14 géc quét clia ra da khi quan sat may bay chién dau bay tit M dén N.
Trong tinh huéng trén goc quét MON 16n hon 45°.

Phan III. Cau tra 18i ngan Thi sinh trd l5i tic cauw 1 dén cau 6.

& Bai 1. Dé lam cong tac citu nan ¢ mot ngoi nha ba tang c6 mot hang rao cao 2,2(m) song song
va cach bite tuong ngdi nha mot khodng bang 1,6(m). Ngudi ta dung mot cai thang thang c6 mot
dau cham dat, dau kia cham vao biic tudng ngo6i nha, than ciia thang cham vao mép trén hang rao
(tham khéo hinh vé&). Chiéu dai ngdn nhat clia cai thang 14 bao nhieu? (don vi 1a mét, khong lam
tron két qua cac phép tinh trung gian, chi lam tron két qua cudi cing dén hang phan tram)

& Bai 2. Do gap mua bao va sy ¢6 nén mot con tau bi héng dong co va thiét bi lien lac. Tai thoi
diém cubi ciing trude khi mat lien lac con tau, radar ciia trung tam phong chéng lut béo xac dinh
duge tau & vi tri T(60; 75;0) trong hé Oxyz ma moéi don vi trén truc tuong ting c¢6 do dai 1 km.
Doi cttu ho da ngay lap tic dung trye thang citu hd, sau 2 phut truc thang 6 vi tri A(0;0;2). Trong
diéu kién binh thudng (khong gi6) dong co méay bay day duge may bay bay véi tdc do tdi da 400
km/h. Liic nay, stic gié manh sé day may bay véi van toc 50 km/h va huéng theo 71 = (4;3;0).
Dong co trie thang ddy may bay bay vdi van téc n km/h, huéng theo ¥y = (a;b;0). Mot chuyéen
gia citu ho & trung tam phan tich duge gié v séng bién day con tau di véi van toc 20 km/h va
ciing huéng theo Uy = (4;3;0) nén da st dung phuong an t6i wu, cho méay bay bay tit A huéng
dén vi trf c6 thé gap dugce con tau sém nhéat. Tinh tit thoi diém mat lien lac con tau, hay tinh thoi
gian sém nhat may bay tdéi dugce vi tri con tau biét thoi gian ha canh tit do cao 2 km xudéng miit
bién ctia may bay la 1 phit (gid dinh dé ddm bio an toan, may bay cat va ha canh theo phuong
thang ding dong thoi ¢ co ché dé can bing sitc gié khi d6). (tinh theo don vi phiit va lam tron
dén hang phan chuc).

& Bai 3. O mot vinh bién, ngoai xa c6 mot hon dao nhd. Ngudi ta tién hanh lan bién dé xay mot
khu do thi v lam mot tuyén cap treo ndi khu do thi véi hon dao dé phat trién du lich. Xét trong

hé toa do Ozy véi don vi do tuong ting 1 km c6 hon dao ¢ O thi duong bao ctia phan dat 1an bién
2
e +1

c6 dang 1a mot phan ciia do thi ham s6 y = . Gia st tuyén cap treo dugc thiét ké noi ddo
v6i duong bao ctia khu do thi véi do dai ngan nhat. Do dai ctia tuyén cap treo 1a bao nhiéu km
(lam tron két qua dén hang phan muoi)?

0

Khu db thi

Bién
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& Bai 4. Trong mot quang truong, c6 hai biic tuong nghé thuat duge diat ¢6 dinh tai cac vi tri
A(1;2; —1) va B(—2;1;0). Mot tru den chiéu sang thong minh duge 18p dat trén mot tam kinh 16n
¢ dinh, c6 phuong trinh (P) : o — 2y + z + 4 = 0. Goi toa do diém dat tru den 1a M (a;b;c). Dé
tao hiéu ing anh sang dbi xting hoan hao gitta hai biic tugng, qua tinh toin ngudi thiét ké yéu cau
tru den phai cach déu hai diém A va B sao cho M A% = M B? = 2,75. Tinh gia tri cia a + b+ c.

& Bai 5. Mot phan xudng san xuat hai kiéu mii. Thoi gian dé lam ra mot chiéc mi kiéu thi nhét
nhiéu gap hai lan thoi gian lam ra mot chiéc mii kiéu tht hai. Néu chi san xuat toan kiéu mi thi
hai thi trong 1 gio phan xudng lam duge 60 chiée. Phan xudng lam viéc t6i da 8 tiéng mdi ngay
va thi truong tieu thu tbéi da trong mot ngay 1a 200 chiée mil kiéu thit nhat va 240 chiéc mii kiéu
thit hai. Tién 1ai khi ban mot chiéc mi kiéu thi nhat 1a 24 nghin dong, mot chiéc mi kiéu thi hai
12 15 nghin dong. Tinh s6 tién 1ai ma phan xudéng thu duge trong mot ngay cao nhat 14 bao nhiéu
nghin dong.

& Bai 6. Cho hinh vé bén gom 4 tam gidc. Nguoi ta chon 3 s6 phan biét tit tap hop S =
{1;2;...;26} dé xép vao 3 tam gidc & 3 géc. Sau d6, tinh tong binh phuong ciia 3 s6 d6 roi ghi két
qua vao tam giac con lai ¢ gitta. Hbi c6 bao nhiéu cach xép sao cho s6 ghi ¢ tam gidc giita 1a mot
s6 chia hét cho 57
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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. Ham s6 y = —23 + 222 + 42 dat cuc tri tai hai diém 2, 2o. Khi d6 gia tri ctia biéu thic
S = 23 + 23 bing

® 3 © 3 kY

¢ Cau 2. Trong khong gian Oxyz, dudng thang d di qua hai diém M(1;—1;3), N(3;0;2) c6
phuong trinh tham s6 1a

40
7"

(.CE:3—|—27f (.CE:1—|—2t
@ {y=t . y=-—-1+1

; ;

r=2+t =1+ 2t
©qy=1-t : D <y=1+t

\z:—1+3t \223—75

¢ Cau 3. Thé tich V ctia khéi tron xoay dude tao ra khi quay hinh phing gidi han bdi do thi
ham s6 y = f(z), truc Oz va hai dudng thang x = a,z = b (a < b), xung quanh truc Oz la

b b
@V:/ab|f(x)|dx. V:W/abf(x)dx.
© V:/a f*(z)d. D) V:W/a f(z)da.

$» Cau 4. Cho f 1a ham s6 lien tuc trén doan [2;4]. Biét F' la nguyén ham cta f trén doan [2;4]
4
théa man F(2) =6 va F'(4) = 3. Tich phan / f(z)dz bang
2

@ 2. 3. © 9. ©) —3.

$> Cau 5. Cho hinh chép S.ABC c6 day la tam gidc déu, SA L (ABC). Duong thang BC vuong
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goc véi duong thang nao sau day?

@A) SB. SA. (© AB. (D) SC.
N . 2 )
$® Cau 6. Tiém céan ngang ctia do thi ham s6 y = 7 la duong thang
x _—

@A) x=1. ® y=2. © z=0. D y=0.
¢ Cau 7. Trong cac day so sau, day s6 nao 1a mot cap sd cong?

@A) 1;4;7;10;13. 1;3;1; 3; 1.

© 1;3;7;10;13. D) 2;4;5;6;8.

A ~ . ~ 2 2 2 N 2 €T — 1 y + 2
$® Cau 8. Trong khong gian Oxyz, mot véc-to chi phuong cua dusng thang d : 5 = 1 =
z—3 I

a:
-1
@ T3 = (21;-1). Ty = (—1;2;-3).
© Wy=(2;1;1). D) U1 = (1;-2;3)
¢ Cau 9. Cho hai s6 thyc duong a, b, a # 1. Néu log, b = 6 thi log, b? bing
@) 12. 36. © 3. D 8.
$» Cau 10. Trong khong gian Ozyz, mat cau (S) : (z + 2)* + (y — 1)* + 2% = 4 ¢6 tam [ va ban

kinh R lan luot la

@) 1(2;-1;0), R = 2. ®) 1(2; ), R = 4.
© I(~2;1;0),R = 4. ©) I( 2,170 ), R =2.
¢ Cau 11. Phuong trinh tan 2z = 1 ¢6 ho nghiém la

@) = —g+k2 keZ. x:%+k7r,k€Z.
@x:%+k2ﬂ,k€Z. ®x=%+k2ﬂ,k€Z.

$> Cau 12. Mot cong ty xay dung khédo sat khach hang xem ho c¢6 nhu cau mua nha 6 mic gia
nao. Két qua khao sat dugc ghi lai § bang sau:

Mitc gié (trieu dong/m?2) | [10;15) | [15;20) | [20;25) | [25:30) | [30;35)
S6 khéch hang 52 75 123 48 10

Khoang bién thién ctia mau sb lieu ghép nhém trén 1a
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@) 42. 5. © 13. ©) 25.
Phan II. Cau tric nghiém diang sai Thi sinh trd 10i ti cau 1 dén cau 4. Moi g a) b) c) d)

thi sinh chon ding hodc sai

& Bai 1. Lép 12A ¢6 40 hoc sinh, trong dé c6 8 em tham gia Cau lac bo Toan hoc. Diém thi hoc
ki 1 mon Toan ciia ca 16p dude thdng ké trong bang sau:

Nhom | [5:6) | (6:7) ] [7:8) | [8:9) | (9:10)
Tan s6 2 3 8 15 12

a) Khodng bién thien ctia s6 lieu 1a 5.

b) C6 it nhat 13 hoc sinh c¢6 diém thi thip hon diém trung binh ctia ci 16p.

c¢) Biét ring 8 hoc sinh trong Cau lac bo Toan hoc déu c6 diém thi khong duéi 8. Chon ngau
nhién 6 hoc sinh trong 16p c¢6 diém 16n hon hoiic bang 8. Xac suat c6 ding 2 em ctia Cau lac

bo Toan hoc duge chon nhé hon 3

d) Biét 8 hoc sinh trong Cau lac bo Toan hoc gom c6 5 hoc sinh nam va 3 hoc sinh nt. Trong
budi 1& tuyen duong khen thudng, 8 hoc sinh trong Cau lac bo Toan hoc duge sip xép ngau
nhien thanh mot hang ngang dé trao qua. Xac sudt khong c¢6 2 hoc sinh nit nao ding canh

nhau 16n hon 3"

& Bai 2. Hai dang la mot ngon thap (nha hodc khung) duge thiét ké dé chiéu sang tit mot hé
thong den va thau kinh, hodc thoi xua 1a chiéu sang bang lita, véi muc dich hd trg cho céc hoa tiéu
tréen bién dinh huéng va tim dudng. Vao nam 293 trude Cong nguyén, ngon hai dang dau tien da
dugc ngusi Phoenicia xay dung trén hon dédo Pharos tai Alexandria. Trong khong gian véi hé toa

FETEREEREREFRE R

do Ozyz (don vi trén mdi truc 1a mot mét), coi mot phan mit bién duge khao sat 1a mit phing
(Oxy), truc Oz huéng lén trén vudng goc véi mit bién; mot ngon hai dang dinh cao 50 mét so véi
mutc nudc bién (Hinh bén) biét dinh & vi trf 1(21;35;50), biét ring ngon hai dang nay dugc thiét
ké v6i ban kinh pht sang 1a 4km.

a) Phuong trinh mat cau dé mo ta ranh gisi clia viing phii sang trén bién clia ngon hai diang
trén la (z — 21)2 + (y — 35)* + (2 — 50)* = 16.

b) Ngudi di bién coi 1a mot diém 6 vi trf D(5121;658;0) thi ¢ thé nhin thay duge d4nh sang ciia
ngon hai dang trén.
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¢) Ngon Hai dang phii mot viing sang trén mat bién thi ban kinh ving sang nay 1a 3999, 7 (lam
tron dén hang phan mudi ctia mét) gia sit yéu t6 bi che khuat béi dia hinh 14 khong dang ké.

d) Gia st ngusi di bién coi ld mot diem tit vi tri D(5121;658;0) di chuyén theo dudng thiang
dén chan ngon Hai ding véi toc do 7 hai 1y /gio; biét mot hai ly bang 1852 mét thi mat 5,27
phiit (két qua lam tron dén hang phan tram) dé dén diém dau tién nhin thay duge anh sang
ngon Hai dang trén.

& Bai 3. Mot bé chita dau ban dau c6 40000 lit dau. Goi V/(¢) 1a thé tich dau (lit) trong bé tai
thoi diém ¢, trong do6 ¢ tinh theo gis (0 < t < 24). Trong qua trinh bom dau vao bé, thé tich dau
tang theo toc do duge biéu dién bdi ham s6 V/(t) = kv/t, véi k 1a hing s6 duong. Sau 4 gid bom
lien tuc, thé tich dau trong bé dat 48 000 lit.

a) Ham s6 V( ) 1a mot nguyen ham ctia ham s6 f(t) = kv/1.

=3

C

)

) V(t) = —t\/¥+cvéio <t <24 vak,C la cac hing sb.

) Sau 9 gis bom lién tuc, thé tich dau trong bé dat duge 67000 lit.
)

d) Trong qué trinh bom dau, néu sau méi gio lugng dau bi ro ri déu dan véi téc do 300 lit/gio,
thi tai thoi diém ¢ bang 9 gio, thé tich dau trong bé 1a 63400 lit.

& Bai 4. Vinh Ha Long 13 mot dia danh du lich duge nhiéu ngusi biét dén trén thé gidi, noi day
van con nhiéu ddo 16n nhé chua duge kham pha. Mot cong ty du lich quyét dinh khai thac khu
vite 6 mot s6 ddo nhé véi hinh dang dic biét néu nhin tir trén xudéng, trong dé c6 hai hon ddo ma
phan giéi han dat lién ctia n6 duge mo phong nhu hai do thi ham s6 trén hinh. V6i hé truc Ozy
thich hop, don vi trén méi truc 1a 100 m, dudng cong mo ta hon dao thit nhat c¢6 dang y = log, =
di qua diém c6 toa do (3;1).

Yy
oy =log, x
1
=1+ 1 T
(0] / 3 4
-1 .
A B

a) Diém c6 toa do (9;3) thuoc duong cong y = log, x

b) Chi dy 4n muén xay dung mot noi tryc tiép nhin ra bién dé du khach tham quan, &n udng.
Ho da Iya chon khu vitc tam giac cong ABC nhu trong hinh (dudng cong AC tiép giap bién);
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dién tich ctia khu vic nay 1a 536 m? (két qua lam tron dén hang don vi).

¢) Chu dy an da thue mot s6 ky su gidi Toan (dac biet gidi vé ham s6 mi-logarit) di khao sat
khu vic nay va ho nhan thay c6 thé boi dip thém cho hon dao thit hai dé dudng cong giap
bién y = g(z) clia n6 déi xting v6i dudng cong y = log, x qua dudong thing y = z + 1. Khi d6
duong cong g(z) =1+ 3- 3",

d) Chi dy an dinh xay mot cay cau ndi lién hai ddo, khoang cach ngdn nhat theo duong chim
bay clia cay cau bang 285 m (két qua lam tron dén hang don vi).

Phan III. Cau tra 15i ngan Thi sinh trd loi tic cav 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABC c6 day ABC la tam giac vuong can tai B, AB = 3a. Biét
SAB = SCB = 90° va khoang cach tit A dén mat phing (SBC) bing a+/5. Tang ciia gc giita hai
duong thang AB va SC biang bao nhieu? (lam tron két qua dén hang phan tram).

& Bai 2. Mot chiée den duge dat c¢6 dinh tai diém (3;0) trén mit phang toa do Ozy. Mot con
kién dang di chuyén trong géc phan tu thi nhat v béng ctia né in lén truc tung. Hay xéc dinh
téc do thay doi (don vi/gidy) ctia bong con kién trén truc tung tai thai diém né & vi trf c6 toa do
(1;2), biét rang kién dang di chuyén theo huéng c6 hoanh do z tang % don vi/giay va tung do y
giam }1 don vi/giay (lam tron két qua dén hang phan tram).

& Bai 3. Thap gom mot khoi lap phuong, trén dé gan them mot khung hop chit nhat, va phia
trén 1a mot khdi chop ti giac déu. Tai do cao bang chiéu cao khoi 1ap phuong, c6 gan mot mét
phang trugt hinh chit nhat (xem hinh, cac kich thudc tinh bang mét). Tit dinh S ¢6 buoc mot sgi
day xudng diem P(1;7;0) lam day leo. Trén mit phang trugt, c6 mot dita tré ding thang tai vi
tri chinh gita tAm trugt va véi thang tay (vuong géc véi mat dat) ndm duge day leo. Tinh chiéu
cao tay vin ctia dia tré tinh tit mat dat.

z
S
1
1
H G
E
2 F
5 7
,,,,,,,,,,, yal
/@ 2 ¢ \ 7
9 P
A B

T

& Bai 4. Ban An mudn lam céac vien da c6 dang khoéi chép cut ti giac déu cé canh ciia day 16n
bing 3 c¢cm, canh ctia day nho bang 1,5 cm va cao 3 cm bang cach dung kcllqay d&, moi khay sé tao
duge 6 vien da. Goi a la s6 khay it nhat dé chita 2 lit nude. Gia tri clia 100 bang bao nhiéu?
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& Bai 5. Trong mot tro choi “gidi mat ma tai ngdy hoi khoa hoc”, ban t6 chitc chuan bi mot
hop chita 9 tam thé duge ghi cac s6 tit tap hop {1;2;3;4;5;6;7;8;9}. Mot nguoi choi rat ngau
nhién 5 tdm thé khac nhau tit hop. Sau dé cac s6 duge sap xép theo thi ty tang dan thanh
a<b<c<d< e Ngusichoi dude coi la gidi duge mat ma néu trong nam sé6 nay ton tai bon so

p L 2 . L s 1
lién tiep tao thanh mot cap so cong. Biet xac suat dé ngudi choi giai duge mat ma la A. Gia tri —

A
la bao nhiéu?

& Bai 6. Mot co s thii cong my nghé ¢ Khanh Hoa san xuét cac chan dé kim loai dé trung bay
qua cau pha lé trong ctta hang luu niém. Ban dau, ngudi ta dic mot khdi kim loai hinh tru dac
c6 duong kinh day 12 cm va chiéu cao 10 cm. Sau d6, dé dit vita qua cau pha lé, ngudi thg khoét
d mit trén ctia khoéi tru mot phan ctia khdi cau ban kinh 5 cm. Phan ctia khéi cau nho len khoi
mit trén cta khoi tru 4 cm nhu hinh minh hoa. Biét thé tich kim loai con lai ctia chan dé sau khi
khoét 1a mm (cm?). Gid tri ctia m 1a bao nhiéu?

-x--

12 em
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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. Trong khong gian véi hé truc toa do Oxyz, phuong trinh clia dudng thing di qua diém
M (3; —4; —2) va ¢6 mot vecto chi phuong @ = (5; —4;7) la:
r+3 y—4 z2-2 r—5 y+4 2-7

@ °s T L1y Sy ik _+22.
© 3 -4 =2 © 5 =4 7

¢ Cau 2. Cho khéi chép S.ABC c6 day 1a tam giac vuong can tai A, AB = 3a, SA vuong goc véi
déy va SA = 2a (tham khao hinh bén).

Theé tich khéi chép da cho bing
@) 3a®. 2a3. © 9a3. (D) 6a.
$> Cau 3. Trong khong gian Ozyz, mit phang (P) : y+22—1 = 0 c6 mot vecto phap tuyén la:
@ 7 =(0;1;2). 7 =(10;2).
© 7= (1;2;-1). O 7 =(2;1;-1).
$© Cau 4. Phuong trinh: cosz = 0 ¢6 tap nghiém la
® s={Z +hrkez}. ® S = {kn ke Z).
© S ={r+k2m kL. @S:{ngka,keZ}.

$> Cau 5. Cho hinh hop ABCOD.A'B'C'D’ (xem hinh dudéi). Duong thang CC’ song song v6i mat
phang nao sau day?

Al DI

B 3 c’
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@A) (ABCD). (BCC'B). © (ABB'A). (D) (ACC'A').
¢ Cau 6. Mot nguyen ham clia ham s6 y = 3% 13

@ 3. 5 © 3% In3. ® -

In3’

$> Cau 7. Cho hinh chép S.ABC' (xem hinh bén). Goi G 1a trong tam AABC. Phat biéu nao sau
day la dang?

© SA+ SB+ SC =35G. (D) SA+ SB+ SC = 25G.
¢ Cau 8. Nghiém ctia phuong trinh 322+! = 243 1a
@A) x =3. ® z=1. © x=2. D) x =5.
¢S Cau 9. Ham s6 nao dudi day c6 do thi 1a dudng cong trong hinh bén?
Y

—2
—2x—1 r—1
TN R}
—2x x
©y= x+1 ®y_m—1'
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$> Cau 10. Thé tich khdi tron xoay gidi han bdi ham s6 y = f(x) lién tuc trén doan [a; b], truc
hoanh v& hai duong thing z = a,z = b khi xoay quanh truc Ox dude xac dinh béi cong thitc nao
sau day?

a b

@v_n/ )2de. V:W/[f(x)]2d:c.

b a
b

© V= [l ®v=r 6

¢ Cau 11. Cho cap s6 cong (uy,,) v6i uy = 7 va cong sai d = —3. Gia tri clia uy bang
@u4:4. B) uy = —2. ©u4:1. ®u4:—

> Cau 12. S6 lan ném vao 1o clia 30 van dong vien khi ném 30 lan dugce théng ke lai bang sau

S6 1an vao 16 | [20;22) | [22;24) | [24;26) | [26;28) | [28;30)
S6 VDV 7 9 7 5 2

Phuong sai cia mau s6 lieu ghép nhém 1a (Ilam tron dén hang phan mudi)

@) 6,3. 5,8. (©) 24,1. (D) 2,4.

Phan II. Cau tric nghiém dang sai Thi sinh trd 10i to cau 1 dén cau 4. Méij a) b) c) d)
thi sinh chon dung hodc sai
& Bai 1. Mot coc ca phé nong c6 nhiet do ban dau 1a 80°C duge dit trong mot phong c¢é nhiet do
on dinh 1a 20°C. Sau 15 phiit, nhiét do ciia coc ca phé giam xudéng con 50°C. Goi T'(t) 1a nhiét do
ctia coc ca phé tai thoi diém ¢ (phit) va y(t) = T(t) — 20 1a chénh léch nhigt do giita ca phé va moi
truong. Biét rang tdc do thay doi chénh léch nhiét do ti 1é thuan véi chinh no, titc 1a ' (t) = k- y(t)
(v6i k 1a hdng s).

@ UNG DUNG: COC CA PHE NONG LAM NGUO! Q

Nhiét d¢ phong

(To) =20°C ¥ .
80 C 50°C
Roam

o BAT PAU (t = 0 pht) @ SAU 15 PHUT (t = 15 phdt)

N L2 . 1
a) Hang s6 toc do lam mat ctia coc ca phé k = R In 2.
b) Sau 30 phit ké tit khi dit vao phong, nhiét do ciia coe ca phé 1a 30°C (lam tron dén hang
don vi).

c) y(t) = 60e* véi moi t > 0.

d) Tai thoi diém ban dau (¢ = 0), gia tri cia hiing s6 C' trong biéu thitc y(¢) = e¥+¢ 1a C = In 60.
& Bai 2. Mot dai ly xéing dau tai Quang Ngai can lam mot bon chia dau hinh tru bang ton c6
thé tich V = 547 (m?). Goi r, h 1an lugt 1a ban kinh ddy va chiéu cao ctia cai bon dau.

a) Cong thiic dé tinh thé tich bon chita dau 1a V = 7r2h.

b) Dé dién tich toan phan nhd nhat thi ban kinh r = 3 (m).
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c¢) Dién tich toan phan ctia bon chita dau theo ban kinh r 1a S(r) = 27 (— + 7“2).
T

d) Biét chi phi vat liu (ton) dé lam bon chita 1a 500.000 dong/m?. Khi dé, s tién it nhat dé
mua nguyén vat lieu lam bon chita dau 1a khoang 81 trieu dong (lam tron dén hang phan
mudi).

& Bai 3. Trong mot ki thi t6t nghiép trung hoc phd thong, mot tinh X c¢6 70% hoc sinh lira chon
t6 hop A00 (gdm cac mon Toan hoc, Vat li, Héa hoc). Biét ring, néu mot hoc sinh chon t6 hop
A00 thi xac suat dé hoc sinh d6 dé dai hoc 1a 0, 55; con néu hoc sinh khong chon t6 hop A00 thi
xac suat dé hoc sinh dé dé dai hoc 1a 0, 6. Chon ngau nhién mot hoc sinh ctia tinh X da t6t nghiep
trung hoc pho thong trong ki thi trén.

& Goi A 1a bién c¢b: "Chon duge hoc sinh lua chon khéi A00".
& Goi B 1a bién c6: "Chon dugc hoc sinh d& dai hoc".

a) P(A)=0,7; P(A) =0,3.

b) P(B|A) = 0,45.
22

¢) Xac suat dé hoc sinh d6 chon t6 hgp A00, biét hoc sinh khong dd dai hoc 1a 29"

s . ) N 7
d) Xac suat de hoc sinh d6 khong chon t6 hgp A00, biét hoc sinh khong d6 dai hoc la 20"

& Bai 4. Mot tau tham do tu hanh (AUV) dang hoat dong duéi bién sau. He toa do Ozyz dudc
thiét lap v6i mat nude bién yen tinh 1a mit phang (Owy), truc Oz huéng thang ding xudng dusi
(do sau z > 0), don vi tinh bang hectomét (hm). AUV bat dau hanh trinh tit vi tri A(8;6;1) va
du dinh di chuyén theo duong théng dén vi tri cudi B(4; —2;2). Trong hanh trinh ctia minh AUV
can tranh mot khu vye hinh cau (S), tam tai diém K(2; —4;2), ban kinh R = 1 hm (khu vic c6
thiét bi nhay cam).
N 2 - N ~ 2 2 N N T — 8 y - 6 z— ]'
a) Duong thang chita hanh trinh cia AUV ¢6 phuong trinh 1a 1T - 5 - 1
b) Mit cau (S) c6 phuong trinh (z —2)% + (y +4)* + (2 — 2)? = 1.
)
)

¢) Trén hanh trinh AUV luon cach tam K mot khoang 16n hon ban kinh R.

d) Hanh trinh ctia AUV khong di qua khu viic ¢6 thiét bi nhay cAm hinh cau (.59).
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Phan III. Cau tra 16i ngan Thi sinh trd oi tu cau 1 dén cau 6.

& Bai 1. C6 12 qua bong gom 4 qua béng vang gidong nhau va 8 qua bong xanh duge danh s6
1,2,...,8. Nguoi ta bé ngau nhién tat ca s6 béng trén vao ba hop dung A, B, C' khac nhau, mdi
hop ¢6 4 ngan danh s6 1,2, 3,4, mdi ngan chita duge ding 1 qua béng. Goi T' 14 s6 cach phan bo
cac qud bong vao cic ngan ciia ba hop trén sao cho c6 diung mot hop chiia toan cdc béng mang s6

ISR IN 15 15 15 T
Q000

& Bai 2. Bac An lam nghé do gb mudn thiét ké mot chiée don bang gd nhu hinh vé bén. Chiéc don
c6 dang 1a hinh da dién gom c6 8 dinh 1a A, B,C, D, M, N, P, Q; hai mat (ABCD) va (M NPQ)
la hai hinh vuong vi ndm trén hai mit phing song song v6i nhau, hinh chiéu vuong goc clia
M, N, P,Q lén mat phang (ABCD) lan lugt 1a trung diém ctia cac canh AB, BC,CD, DA. Biét
MAB la tam giac déu canh 6 dm, hoéi thé tich ctia chiéc don nhu trén bing bao nhiéu deximet
khoi (Iam tron két qua dén hang don vi)?

han. Tinh gia tri —.
chén. Tinh gid tri —

& Bai 3. Mot quan nhan dang ¢ trong mot chiée xe tang X (loai quan su) di chuyén doc theo truc
Oy vé phia gbc toa do. Tai thoi diem xe cach gbc toa do 4 km, va 10 phit sau xe cach gbc toa do
2 km. Toc do ctia xe (km/h) ti lé nghich véi khodng cich ctia xe (km) dén gbc toa do. Biét rang
mot xe tang dich dang chd & tai diém A(3;0) trén truc Ox, nhung c6 mot bitc tudng cao doc theo
duong cong (tat ca khodng cach tinh béang km) ngin can ban nhin thay vi tri chinh x4c clia no.
Tai thoi diém dau tién quan dich phat hién xe tang, toc do clia xe ting X bing bao nhiéu km/h
(lam tron két qua dén hang phan muoi)?

& Bai 4. Mo hinh FOQ (Economic Order Quantity) dugc cong bé nam 1913 1a mot cong cu quan
tri van hanh ding dé xac dinh lugng hang nhap kho t6i wu. Gia sit mot cita hang thic an cho meo
¢6 nhu cau tiéu thu hang héa déu dan véi téc do ban hang d = 100 hop/ngay. Cac thong sb chi
phi dugc xac dinh nhu sau:

& K =1.000.000 dong: chi phi c6 dinh cho mdi lan dat hang (phi van chuyén, nhan cong...);

& ¢ dong/hop: gia nhap mdi hop hang (gia dinh khong do6i va khong c6 chiét khau);

& h =500 dong/hop/ngay: don gia luu kho (chi phi luu gitt mot hop hang trong kho trong mot

ngay).

Goi @ (hop) 1a s6 lugng hang ma ngusi ban nhap vao trong mdi lan dit hang. Thoi gian tieu
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thu hét lugng hang la
hQQ 2. 2 N A~ ~ PN ~ X+ 1X - N 2 . -
f=K+cQ+ 5d Hoi cita hang nén nhap bao nhiéu hop trong moi lan dat hang deé chi phi trung

(ngay). Tong chi phi cho mot chu ky dat hang va tieu thu hét hang 1a

2|0

binh méi ngay 1a nhé nhat (khong lam tron cic bude trung gian, chi lam tron két qua cudi cling
t61 hang don vi)?

& Bai 5. Dé thi Tét nghiep THPT mon Toan nam 2025 gom 3 dang thic trac nghiém, trong do6
dang thtc I 1a cau héi tric nghiém 4 phuong an Iya chon gom 12 cau héi, mdi cau tra 16i ding
dugc 0,25 diém; dang thiic II 13 loai cau héi Ding/Sai gom 4 cau héi. Mdi cau hoi cé 4 ¥ héi, mbi
" hoc sinh chi can tra 161 ding hoiic chi tra 16i sai; néu 1 ¥ tra 16i ding dép an thi duge 0,1 diém,
ding 2 ¥ duge 0,25 diém, ding 3 ¥ duge 0,5 diém va ding ca 4 ¥ duge 1 diém. Gia sit mot thi sinh
lam bai thi ndy va chic chan tra 10i ding 12 cau héi dang thiic I. Cac cau con lai ciia dang thiic
IT hoc sinh d6 chon ngau nhién phuong an tra 15i cho mdi y. Goi a la xac suat dé hoc sinh dé lam
dugc ding 5 diém cho ci hai dang thiic. Gia tri ctia 1000a biang bao nhic¢u (khong lam tron két
qué cac phép tinh trung gian, chi lam tron két qua cudi cing dén hang phan mudi)?

& Bai 6. O thi tran cta toi, troi mua mot phan ba sé ngay. Néu troi mua, sé c¢6 kha nang xay ra
iin tac giao thong véi xac suat —, néu troi khong mua, sé c6 kha nang xay ra un tac giao thong la
2
Z . N PN A . . ~ £ N . 2,0 - A 1 7z Zz
1 Néu troi mua va c6 un tac giao thong, toi sé dén mudn lam viéc v6i xac suat 7 Mit khac, xac
suat den mudn la 3 neu troi khong mua va khong c6 un tac giao thong. Trong cac tinh huong khac

(mua va khong c¢6 un tic giao thong, khong mua va ¢6 tn téc giao thong), xac suat dén muon clia
toi déu 1a 0,25. Chon mot ngay ngau nhién ma toi di lam muon, vay xic suat troi mua vao ngay
hom d6 1a bao nhieu %? Két qua lam tron dén hang phan muoi.
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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.
¢S Cau 1. Trong bon day s6 sau, c6 bao nhiéu day s6 lap thanh mot cap s6 cong?

(I) 10; —2; —14; —26; —38.

15 11

) =;—:2;—: T,

( ) 9747 02
() V1;v2;V3; V4 V5.
(IV) 1;4;7;10;13.

@) 1. ®) 2. © 3. D) 4.
$® Cau 2. Phuong trinh sinz = 0 ¢6 ho nghiém la

@x:g—i—kQW,kEZ. ®B) z = k2n,k € Z.

@x:g+kw,kez. ©) z = km,k € Z.

¢ Cau 3. Véi moi s6 thyce duong a thi log,(16a) — log, a bang

@A) log,(15a). 8. © 4. (D) 4 — 2log, a.
$& Cau 4. Cho hinh chép S.ABC ¢6 ddy ABC' la tam giac vuong tai B va canh bén SA vudng
gbc voi day, biét AB = a, AC' = 2a, SA = av/3. Thé tich khéi chép S.ABC bing

1 3 3 3
@) =a®. —ad. © £a3. (D) £a3.
2 2 3 2
> Cau 5. Cho hinh chép S.ABCD cé day la hinh binh hanh tam O. Déng thiic nao sau day
sai?
® AB + 4D = AC. ® SA+ 56 =5C+35D.
© SA+ SC =2S0. D) SB+ SD =250.
¢ Cau 6. Cho ham s6 y = f(z) xac dinh va lien tuc tren R\ {—1}, ¢6 bang bién thién nhu sau.
Khang dinh nao sau day la ding?
@ D6 thi ham s6 c6 tiém can ding y = —1 va tiém can ngang v = —2..
D6 thi ham s6 c¢6 duy nhat mot tiem can..
(C) Do thi ham s6 c6 ba tiem can..
(D) D6 thi ham s6 c6 tiem can ding x = —1 va tiém can ngang y = —2..
¢ Cau 7. Ham s6 y = f(x) = 2® — 32% — 92 + 7 ¢6 cyc dai 1a

@) —1. 12. © 3. (D) —20.
¢ Cau 8. Ho nguyén ham ciia ham s6 f(x) = 2025% 1a

. 20257
@A) F(z) =2025% + C. F(z) = In(2025) +C.
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© F(x) = 2025 - 2024* + C. ® F(z) = 2025z + C.
¢ Cau 9. Két qua kiém tra mon toan ciia 16p 12A duge cho bdi mau s6 lieu ghép nhom nhu sau:

 Nhom diém | [0:2) | [2:4) | [4:6) | [6:8) | [8:10)

Thn s6 4 5 | 6 |2 | 10

Trung vi clia mau s6 lieu ghép nhém trén thudoc nhém nao dudi day?

@ [6:8). [2;4). © [4:6). @ [8;10).

$> Cau 10. Trong khong gian Ozyz, mat phang (Oxz) c6 phuong trinh 1a

@ y=0. ® z=0.
© z=0. D®z+y+2z=0.
2 y—1 =z+1

¢ Cau 11. Trong khong gian Oxyz, cho dudng thing d : a I = 5 =3 Diém nao sau

day thuoc duong thang d?

@ Q(21;1). M(1;2;3). © P(2;1;-1). @ N(1;-2;3).
¢S Cau 12. Trong khong gian Oxyz, phuong trinh mat cau (S) ¢6 tam I(—2;1;0) va c6 dudng
kinh bang 8 1a

@ (z+2°+(y—1)2+2*=8 ® (z+2)*+ (y— 1)* + 22 = 16.

© (=224 (y+1)* + 2* = 64. D (z+2)2+ (y—1)* + 2% = 64.

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 ding hodc sai
& Bai 1. Cho ham s6 y = f(z) = (2% — bz + 7)e®. Xét tinh ding/sai clia cac khang dinh sau:

a) Gia tri nhé nhat va 16n nhét ctia ham s6 y = f(z) trén doan [0;2] 1an lugt 14 7 va 3e.

b) Dao ham ctia ham s6 da cho 1a f/'(z) = (22 — 5)e”.

¢) Ham s6 y = f(x) nghich bién tren khoang (—oo; 2

d) f(0)=T1.
& Bai 2. Mot t6 cit vai clia mot cong ty may miic c6 hai chiéec may. Xac suat dé may thit nhat,

may thtt hai hoat dong 6n dinh lan lugt 1a 0,95 va 0, 98. Biét viec hoat dong 6n dinh hay khong 6n
dinh ctia hai chiéc may la doc lap v6i nhau va t6 cit vai hoat dong binh thuong duge khi it nhat

) va dong bién trén khodng (g, —|—oo).

mot may hoat dong én dinh.
a) Xac suat may thit nhat hoat dong khong on dinh 1a 0, 05.
b) X4c suat chi c6 mot may hoat dong 6n dinh 1a 0, 06.
c¢) Xac suit ca hai may déu khong hoat dong on dinh 1a 0, 01.
d) Xac suit dé to cat vai hoat dong binh thudng 1a 0,999.

& Bai 3. Mat ciat ngang clia mot 6ng dan nuée néng 1a hinh vanh khuyén nhu hinh vé. Ban kinh
ngoai 14 r cm va ban kinh trong 1a 2 cm (r > 2). Bén trong ong, nhiét do nudc duge duy tri &
mitc 100°C. Bén trong kim loai, nhiét do gidm dan tit bén trong ra bén ngoai. Biét rang nhiet do
T (°C) tai diém A trén thanh 6ng 13 ham s6 ctia khodng cach x (cm) tit A dén tam clia mit cit

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



va thod man T"(z) = ——, v6i 2 < x < r.
x

Kim loai

Mit cit ong

a) T(x) = —10Inz 4+ C véi C 1a hing so.
b) T(z) = 100 — 101n§.
c) Néu ban kinh ngoai 1a » = 4 cm thi nhiét do bé mat ngoai ctia 6ng 1a 93,1°C (két qué lam
tron dén hang phan tram ctia °C).
d) Dé nhiét do bé mat ngoai ctia éng khong vugt qua 90°C thi nén thiét ké 6ng v6i ban kinh
ngoai toi thidu 1a 5,5 cm (lam tron két qua dén hang phan musi clia cm).
& Bai 4. Tren mot suon doi, ngusi ta trong mot tru dien va muén giit né thing ding bang hai sgi
day neo AC va BC. Hai s¢i day nay dugc kéo cing thanh hai doan thang c6 chung diém C trén
tru dién va hai dau A, B dudc neo trén suon doi (tham khao hinh minh hoa).

~—pr—e
—f—

C

— 0

Gia st trong mot he truc toa do Ozyz phu hop (c6 don vi cac truc toa do 1a mét), gbe tru dien
dit tai goc toa do O, dau cac sgi day neo ¢6 toa do lan lugt 1a A(—3;4;2), B(4;2;1) va C(0;0;5).

a) Tru dién cao hon 5 mét.

b) Toéng chidu dai hai sgi day neo la gan bing 11,83 mét.
¢) Hai sgi day neo tao v6i nhau mot goc gan bang 76, 8°.
d) Dé gia ¢ tru dién, ngudi ta can thém sgi day neo thtt ba. Gia sit, day neo thit 3 nay dugc

kéo cing tao thanh doan thing C'D thoa ba diém A, B va D thang hang. Sci day neo tht 3

V435

c6 do dai ngan nhat bing mét.

Phan III. Cau tra 16i ngan Thi sinh trd oi to cau 1 dén cau 6.
& Bai 1. Mot ca nhan gay thiet hai cho tai san nha nuéc véi tong sb tien 1a 450 trieu dong. Dé
dude gidm nhe trach nhiém hinh sy, ngusi nay dugc yéu cau phai hoan thanh viéc boi thuong it
nhat 60% tong so tién gbc trong vong 6 thang dau tien. Phuong thiic bdi thusng duge théa thuan
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nhu sau: Thang thi nhat ngudi d6 nop m (triéu dong); ké tit thang thit hai, méi thang sb tién nop
bang 90% s6 tien da nop ¢ thang lién truée d6. Hoi s6 tien m nho nhat ma ngudi nay phai nop
trong thang dau tién 1 bao nhiéu dé duge gidm nhe trach nhiem hinh sy? (Két qua lam tron dén
hang don vi).

& Bai 2. Nhan dip nghi 1& 30/4, siéu thi X in ra 100 phiéu thuéng duge danh sb thi ty tir 1 dén
100, mdi phiéu ghi 1 s6, cac phiéu khac nhau ghi s6 khac nhau. Mdi khach hang trong 100 khach
hang dau tien dén sieu thi trong ngay 30/4 sé duge nhan 1 phiéu thuéng. Nhing nguoi duge nhan
phiéu thuéng c6 thé tim them 2 ngusi khac dé ghép thanh 1 nhém cé 3 ngudi. Néu tong cac s6 ghi
trén 3 thé ctia 3 ngusi trong nhom bang 100 thi mdéi ngudi trong nhém duge nhan 50.000d. Sieu
thi quy dinh:

1) Mot ngudi c6 thé ghép vao nhiéu nhém nén c6 thé nhan thudng nhiéu lan.
2) M&i nhom 3 ngudi chi duge nhan thudng 1 lan.

Hoéi ban quan 1y siéu thi phai chuan bi s6 tién thudng 16n nhat 14 bao nhicu trieu dong (két qua
lam tron dén hang don vi)?

& Bai 3. Trong mot tro choi tham hiém, anh Son phai vugt qua mot mé cung gom cac phong
thong nhau nhu so do dudi day. Tai mdi phong, anh Son sé chon ngau nhién mot trong cac ciia
thong véi phong hién tai (v6i xac suat nhu nhau) dé di tiép. Qua trinh di chuyén dién ra lien tuc
va tro choi sé két thic ngay khi anh buéc vao phong chita Kho bau hosic phong c6 Biy. Biét anh
Son bat dau tit Phong 1, tinh x4c suat dé anh tim dugc kho bau. (Ké qua lam tron dén hang
phan tram).

Kho

) Phong 1 Phong 2
bau

Phong 3 Phong 4  Bay

& Bai 4. Mot xudng moc tai Mai Son san xudt nhitng chiéc ban ¢ O dn quan bing gb nguyéen
khoéi. Mit trén ciia ban ¢d 1a mot mit phing duge thiét ké va c6 kich thuée nhu hinh vé gom ba
phan: phan chinh gitta 14 mot hinh chi nhat c¢6 chiéu dai 100 cm va chiéu rong 40 cm; hai "6 quan"
& hai dau trai va phai la hai hinh phéng bing nhau dudc ghép nbi lién mach véi hai canh chiéu
rong ctia hinh chit nhat. Biét rang dudng bao ngoai ciia mdi "6 quan" 13 mot cung tron. Xudng
moc tién hanh phit mot 16p keo bao vé bong lén toan bo bé mat trén clia chiéc ban cd nay. Biét
chi phi vat tu va nhan cong dé phti keo 1a 100000 dong/m?. Tinh tong chi phi z (nghin dong) dé
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hoan thién viec phit keo cho mat ban ¢ (Két qué lam tron dén hang don vi).

Y
1m
R 1 UL .
20
10 ca :
T ' 40 cm
: T
—20

& Bai 5. Cho hinh chép S.ABCD c6 day la hinh thang, AB = 2a,AD = DC = CB = a,S5A
vuong géc véi mit phing day anaSA = 3a. Goi ]\g la trung diém ctia AB. Khoang cach gitta hai
duong thiang SB va DM bing — (véi 2,y € N*, = t6i gian). Tinh 2 + y + 2.

Y Y

S

& Bai 6. Chd kién bi lac t6, chi dang loay hoay dé tim t6. Chu di theo suy doan va dat heé truc
toa do Ozy thi duong di clia chi ¢6 quy dao 14 mot phan duong cong do thi ham sé c6 cong thiic
y = f(z) = a(z — b)? (v6i a,b la cac s6 thuc duong). Ham s6 y = f(z) c¢6 tinh chat: Véi s6 thuc k
9(3) =a

9(2) + 9(6) = 32.
Biét t6 cia chii ndm ngay tai gbc toa do O. Thoi diém 9 h sang cht dang & vi trf A nhu hinh vé.

goi ham s6 g(k) = maxpp9) f(2) — minggo f(2). Ham s6 g(k) théa méan {

Khoang céch giita chii kién va td ctia minh 14 bao nhieu (két qua lam tron dén hang phan chuc)?

Y
A

<.

1
ol 7 7@
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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 ti dien ABCD c¢6 M, N lan lugt 1a trung diém ctia AB, AC. Mat phang nao sau
day song song vdi duong thing M N?

@) (ACD). (ABD,). © (ABCQ). (D) (BCD).
$> Cau 2. Trong khong gian véi hé truc toa do Ozyz, cho cac diém A(2;2;3), B(2; —2; —1). Toa
do clia didm M théa méan he thite MA +3MB = 0 la

@ (2;-1,0). (=2;—1;0). © (2:1;0). © (2;-1;1).
> Cau 3. Goi V la thé tich khéi tron xoay tao thanh khi quay hinh phang giéi han bdi do thi
ham s6 y = €%, truc hoanh va hai duong thang = 0,2 = 3 quanh truc Oz. Khi d6 V bing

3 3 3 3
@/ e*dr. / edx. © 7T/ e’dx. @71’/ e*dr.
0 0 0 0
r—1

P 1
¢S Cau 4. C6 bao nhiéu nghiém nguyén trong doan [—8; 8] ctia bat phuong trinh (§> <3.
@) 8. 9. © 16. (D) 10.
¢ Cau 5. Cho hinh chép S.ABC ¢6 day ABC' la tam giac vuong tai B. Canh bén S A vuong goc
v6i mat phang déay. Biét SA = AB = 4a, BC' = 3a. Thé tich ctia khéi chép S.ABC la
S

@A) 8a’. 4a®. (© 16a. (D) 24a®.

> Cau 6. Cho s6 thic a > 0. Biéu thiic log(1000a) bing biéu thitc nao dudi day?

(A) 1000 log a. 3loga.

(©) 1000 + log a. D) 3+ loga.
¢ Cau 7. Néu cap s6 cong (u,,) ¢6 sd hang thit n 1a u,, = 3 + 5n thi cong sai d bang

@) 5. 3. © —2. D) 8.
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¢ Cau 8. Mot ctita hang quan 4o khao sat nhu cau mua quan 4o tré em. Khoang [a;b) chita ti
phan vi thtt nhat ctia mau s6 lieu ghép nhém. Tinh téng S = a + b.

@A) 210. 90. (© 150. (D) 120.
$> Cau 9. Cho ham s6 f(x) = ax® + bx® + cx + d c6 do thi nhu hinh vé. Khang dinh nao sau day
ding?

@) ad > 0. B) a+d<0. © a+d=>0. (D) ad < 0.
$> Cau 10. Trong khong gian Owzyz, cho hai diém A(1;2;3) va B(2; —1;1). Phuong trinh ctia mét
phang di qua A va vudng goc véi AB 13

@A) r—3y—22+13=0. B) x-3y-2z+ 11 =0.

© z—3y+2:—1=0. @ z+3y—22+1=0.
$® Cau 11. Tap nghiém ctia phuong trinh cosz = 0 1a

@ S = {r+ k2. k € Z}. S:{%Jrk%,kez}.

© S = {k2m, k € Z). @S:{nglmr,keZ}.
¢ Cau 12. Cho ham s6 y = f(x) c¢6 bang bién thién nhu hinh vé. Ham s6 dong bién trén khoang
nao?

r | =00 -3 0 3 +00
() -0 4+ 0 — 0 +

() Oo\l/ \l/oo

@ (=3;0). (0; +00). © (—00;3). © (=3:3).

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. Mot cong ty dau thau hai dy 4n. XAc suat tring thau dy 4n tht nhat 13 0,8. Néu tring
thau du an thit nhat thi xac suat tring thau du an thit hai 1a 0,9. Néu khong trang thau du an
thit nhat thi xac suat trang thau dy an thit hai 14 0,2.
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a) Néu cong ty khong trang thau du an thit hai thi xdc suat tring thau dy 4n thit nhat 1a 0,12.
b) Xac suat dé cong ty tring thau dy an thit hai 1a 0,76.

c) Xéac suat dé cong ty tring thau ca hai dy an 14 0,72.

d) X&c suat dé cong ty khong tring thau dy an thi nhat 1a 0,2.
& Bai 2. Tt mot tam bia moéng hinh luc gidc déu ABCDEF canh 4 (cm), bén trong c6 mot luc
gidc déu nhoé hon. Cac duong chéo AD, BE, CF cat nhau tai O, OA cit canh luc gidc déu nho tai
M (hinh vé). Dat OM = z (cm). Ban Khoi ¢t bo 6 tam gidc can bang nhau c¢6 canh déy la canh
ctia hinh luc giac déu ban dau va dinh 14 dinh ctia luc gidc déu nhoé phia trong roi gap lén sao cho
cac dinh A, B,C, D, E, F trung nhau tao thanh mot khdi choép luc giac déu. Khi do:

F E

B C
(a) Tam gidac OAB déu canh béang 4 (cm).
. RN 3
(b) Canh day cua khoi chép luc gidc deu bang %_ (cm).
(c) Duong cao ctia khoi chop luc gide déu la /16 — 8z (cm).
25610

(d) Thé tich 16n nhat ma khéi chop luc gidc déu co thé dat duge la 7F (cm?).

& Bai 3. Cho ham s6 f(z) = sin 2z — 2z. Khi do:
(a) Dao ham ctia ham s6 da cho 1a f'(z) = cos 2z — 2.
(b) Ham s6 nghich bién tren tap xac dinh.
. )
(¢) Nghiem duong 16n nhat cia phuong trinh f'(z) + 1 = 0 trén khodng (—m; ) 1a %
(d) Gia tri nhé nhat cia f(z) trén doan [O; %} 1a —g + /3.

& Bai 4. Thay An la mot tha khoa xudt sic duge tuyén dic cach vao mot truong THPT & thu
do. Sau thoi gian tap sy, thay chinh thitc bat dau tinh tham nién bien ché tit ngay 01/01/2020.
Nam 2020 (nam tht nhat), tong thu nhap 6 trudng ctia thay An la 60 triéu dong/nam. Gia dinh
miic tang luong hing ndm la ¢6 dinh 6 trieu dong/nam cho méi nam tiép theo. Nho duge 6 nha
cong vu mién phi va séng toi gian, mdi nam thay danh ddng 50% tong thu nhap hing nam gii tiét
kigm dé mua nha (1ai tién giti déu rit ra dé chi tieu, khong nhap goc va khong tinh vao thu nhap).

& Dau nam 2020, thay nham mot can ho gia 1500 trieu dong. Do nhu cau thi truong, gia can
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ho nay mdi nam tang 10% so vdi gia cudi nam trude, gia duge cap nhat vao ngay 31/12 hing
nam.

& Dau nam 2025, thay ch6ét mua cin ho trén véi gid giao dich bang gia thi truong tai thoi
diém mua, lam tron dén hang trieu dong. Khi mua, ngoai tién tiét kiem tich lity trong 5 nam
(2020-2024), thay dugc gia dinh hd trg dang 1400 trieu dong. S6 tién con thiéu thay vay
ngan hang vdi lai suat ¢6 dinh 7%/nam trong 35 nam. Ngan hang dua ra 2 phuong an tra
no:

© Phuong an 1: Tra mot s6 tien ¢6 dinh (gom ca goc va 1ai) hang nam.

& Phuong an 2: Tra goc chia déu trong 35 nam, cong véi 1ai tinh trén du ng thyc té dau moi
nam do.

Céc phuong an déu tinh 1ai theo ndm trd ng vao cudi moi nam, ky tra dau tien 1a 31/12/2025, cac
tinh toan vay va tra ng dugce lam tron dén hang triéu dong gan nhat. Khi do:

(a) Gia niém yét clia can ho tai thoi diém thay An chdt mua (dau nam 2025) 1a 2250 trigu dong.

(b) S6 tien thay An phai vay ngan hang la 670 triéu dong.

(c) Tong sb tién phai tra ca goc va lai sau 35 nam clia hai phuong an chénh nhau hon 370 triéu
dong.

(d) Goi mot nam (tr 2025) 1a tham hut néu tién trd ng cudi nam 16n hon 50% thu nhap nam do.
Khi d6, s6 nam tham hut lién tiép theo phuong an 2 nhiéu hon ding 2 ndm so véi phuong
an 1.
Phan III. Cau tra 16i ngan Thi sinh trd 10i to cau 1 dén cau 6.
& Bai 1. Ba qua béng dang hinh cau c¢6 ban kinh bang 1 doi mot tiép xtc nhau va cling tiép xtc
v6i mat phang (P). Mt cau (S) ban kinh bing 2 tiép xic v6i ba qua bong trén. Goi M 1a diém
bat ky trén (S). Khoang cach 16n nhat tit diém M dén mit phang (P) bing bao nhiéu? (1am tron
két qua dén chit s6 thap phan thtt hai)

M

& Bai 2. Mot nguoi tap thé hinh tim mua thanh protein dé tang co nhanh chéng, véi 2 loai san
pham: thanh protein loai A v& loai B. Mdi thanh loai A chita 15g protein, 30g carbohydrate va 200
calo. Moi thanh loai B chiia 30g protein, 20g carbohydrate va 240 calo. Theo ké hoach dinh duéng,
ngudi nay can it nhat 20 000 calo trong thang tit cac thanh protein, trong d6 phai cé it nhat 1800g
protein va 2200g carbohydrate. Biét gia moi thanh loai A 1a 30000 dong va gia moi thanh loai B
14 40 000 dong. Hoi tong so tien it nhat (don vi trieu dong) dé ngusi dé dap ting toan bo nhu cau
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dinh dudng trong mot thang la bao nhiéu?

& Bai 3. Mot cong ty thiét ké logo hinh vuong c6 do dai nita dudng chéo bing 4. Biéu tugng 4
chiée 14 (duge t6 mau) duge tao thanh bdi cac dudng cong déi xing véi nhau qua tam ctia hinh
vuong va qua cac duong chéo. Mot trong s6 cac dudng cong & nita bén phai ciia logo 13 mot phan
ctia dd thi ham s6 bac ba dang y = az® + bax? — x v6i he s6 a < 0. Dé ky niém ngay thanh lap 2/3,

P N . 2
t1 s0 dién tich duge t6 mau so v6i phan khong duge t6 mau bang 3 Tinh a + b.

& Bai 4. Mot khu vuon hinh elip (F), ¢6 do dai truc 16n bang 10m va truc nho bang 8 m (nhu
hinh vé). Khu viic A dé trong hoa; khu vie B dé trong cd, 1a nita hinh tron c¢6 tam 1a mot tiéu
diém ctia elip (E), ban kinh béng 1m; con lai 1a khu vitie C' (phan t6 dam) ngudi ta 1at gach.

P

Dién tich phan lat gach bang bao nhieu m?? (Két qud lam tron dén hang phan tram)
& Bai 5. Trong budi hoat dong trai nghiem khoa hoc ciia hoc sinh truong Truong THPT Nguyén
Thi Minh Khai, gido vién chuan bi mot bo 8 vién bi kim loai khéc nhau dé thuyc hién thi nghiem
vé va cham va chuyén dong trén méang nghiéng. Dé tien cho viéc quan sat va ghi chép két qua,
gido vien dat trude mit hoc sinh 4 khay thi nghiem duge danh s6 1,2, 3, 4. Trude khi tién hanh thi
nghiém, céc vién bi sé duge dat vao cac khay theo nhitng quy tac sau:
& Mbi khay phai c6 it nhat mot vien bi dé dam bao mdi nhém hoc sinh déu c6 vat mau quan
sat.
& Céc vien bi trong ciing mot khay duge xép thanh mot hang tit trai sang phai dé thuan tien
cho viéc lay ra thi nghiém theo thit tu.
& Vi mdi vién bi c¢6 khéi lugng va mau sic khac nhau, nén thit ty cac vién bi trong moi khay
la quan trong.

Hai cach sap xép dude xem la gidng nhau néu:

& MBai khay c6 cuing s6 vien bi.
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& Thit tu cic vien bi tit trai sang phai trong ting khay hoan toan giéng nhau.
. . T .
Goi T' la so cach sap xép khac nhau. Gia tri 200 bang bao nhiéu?

& Bai 6. Cho hinh chi nhat AB,C;D; ¢6 do dai canh AD; = 2AB; = 20 cm. Diém E, thudc doan
AD; sao cho AE, = 3E,D;. Lay diém F; sao cho tam gidc Fy F,;C; vuong can tai F} (Fy va Dy
khac phia nhau so v6i dudng thang C; E1), sau d6 to6 dam tit giac C; Dy Ey Fy (hinh 1). Tiép theo lay
diém B, trén doan AB;, diém C, trén doan F; Fy va diém D, trén doan AE,; sao cho ADy = 2AB,
va thod man AB>CyD, 1a hinh chit nhat. Diém E, thuoc doan AD, sao cho AE, = 3FE>D,. Lay
diém Fy sao cho tam gidac FyE5Cy vudng can tai Fy (Fy va Dy khéc phia nhau so véi duong théng
CyEy), sau d6 t6 dam ti gidc CoDyFyFy (hinh 2). Ct tiép tuc nhu vay, tinh tong vo han cac hinh
tit gidgc duge to dam 1a T (em?), tinh 467,

A By Dy A Ey; Dy Ey D,
Fy
B Cy
F
B, Ci B Cy
Hinh 1 Hinh 2
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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
Pk sO 10
(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. Trong khong gian véi hé truc toa do Owzyz, cho mat phang (Q) : 20 —y +42z — 5= 0.
Vecto nao sau day 1a mot vecto phap tuyén cia (Q)?

@) 73 = (2;—1;-5). 1= (2;—1;4).

© 71 =(2;4;-5). D) 2= (2;1;4).
¢ Cau 2. Goi S la dién tich hinh phing gidi han béi cac dudng y = 2026%,y = 0,2 = 0,2 = 2.
Meénh dé nao sau day dang?

2
@) S = / 2026* dx.
0
2
© S=n / 2026"dz.
0

2
S = / 2026"dx.
0
2
D S=r / 2026 dx.
0

. . 1 1 .
¢S Cau 3. Cho ham s6 f(x) lien tuc trén mdi khoang (—oo; —§> va (—5; —|—oo> va ¢6 béng bién

thién nhu hinh vé

+00

S
|
8
|
N

Y + +
+00 2

y2//

Tiem can ngang ctia do thi ham s6 1a duong thing c6 phuong trinh

1 1
@A) x=2. m:—§. © y=2. @y:—é.
$® Cau 4. Nghiém ciia phuong trinh log, z = 3 1a
3
@A) x =8. x:§. © z =6. D x=9
r=2-—3t
> Cau 5. Trong khong gian v6i he truc toa do Oxyz, cho dudng thang d: { y = —1—¢ . Diém
z=3+2t
nao dudi day thuoc dudsng thang d?
@A) P(-2;1;-3). M(2;—1;3).
© Q(3;1;-2). D N(-3;-1;2).
$> Cau 6. Bang duéi day thong ké cur li ném ta ciia mot van dong vien.
Culi (m) | [19;19,5) | [19,5;20) | [20;20,5) | [20,5;21) | [21;21,5)
Tan so 13 45 24 12 6
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Phuong sai ctia mau s6 ligu ghép nhom trén (lam tron dén hang phan tram) 1a

@) 0,26. 0,27. © 0,29. (D) 0,28.
¢ Cau 7. Trong khong gian, cho hinh hop ABC'D.A’B'C'D’. Ménh dé nao duéi day sai?
A/
| D/
B — c
PSS b
B C
@ CA =CEB+CD+CC. ® CA=CB+CD.
(© BD'=BA+ BD + BB (D) AC" = AB+ AD + AA.

¢ Cau 8. Cho cap s6 nhan (u,) ¢6 ug = 2,us = 16. Cong boi ¢ clia cap s6 nhan da cho 1a

@) q=1. B q=4. © q=2. D) q = 3.
$& Cau 9. Cho hinh chép S.ABCD c¢6 day ABCD la hinh binh hanh va SA L (ABCD). Duong

thang nao sau day vuong goc véi SA?

@A) SD. SC. © SB. (D) BD.
¢ Cau 10. Nguyén ham ciia ham s6 f(x) = cos 2z 1a
1
@) —Esin2x+0. sin 2z + C.
(©) —sin2z + C. @%sin2x—|—0.

$> Cau 11. Cho ham s6 y = f(x) c¢6 do thi 1a duong cong trong hinh bén dudi. Khang dinh nao
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dang?

x
(A) Ham s6 dat cyc tiéu tai x = 0. Ham sb6 dat cuc tiéu tai z = 2.
(©) Ham s6 dat cuc dai tai x = 6. (D) Ham s6 dat cuc dai tai x = 2.

. 1
¢ Cau 12. Tap nghiém S cua bat phuong trinh 3* > o7 1a

@A) S = (—o0;—3). S = (—3;+00).

© S =[-3;+). D) S = (—o0; —3].

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

& Bai 1. Hung c6 mot dong xu khong can doéi, ma kha ning xuat hien mit sap 1a 60% va mot
con xtc xac khong can déi, ma kha nang xuat hién mit 1 cham nhiéu gap doi so v6i cac mat con
lai. Hung gieo dong xu va quan sat mat xuat hien. Néu mat xuat hién 1a mit sap thi Hung gico
con xtic xac 2 lan lien tiép. Néu mat xuat hien 1a mit ngita thi Hung gieo con xtc xac 1 lan.

a) XAac suat ctia bién cd: “Con xtc xac xuat hién mét 1 cham” 1a =

b) Biét ring Hung gieo dong xu ra mit sap, xac suat dé Hung gieo con xiic xac xuat hién mit

1 chAm bang —.
cham bang m

¢) Xac suat dé Hung tung con xiic xac c¢6 mat 1 chim bing 42% (lam tron dén hang don vi).

d) Biét rang Hung gieo xtc xAc xuat hien mat 1 cham. Khi d6, xac suat ctia bién c¢b: “Dong xu
xuat hién mat sap” la 28%.

& Bai 2. Vinh Ha Long 13 mot dia danh du lich duge nhiéu ngudi biét dén trén thé gidi, noi day
van con nhidu quan thé dao 16n nhé chwa duge kham pha. Mot cong ty du lich quyét dinh khai
thac khu viyc c¢6 mot s6 ddo nhoé véi hinh dang dic biét néu nhin tit trén xudng; trong s6 dé c6 hai
hon ddo ma phan gi6i han dat lién ctia n6é duge mo phong nhu hai do thi ham sé trén hinh. Véi he
truc toa do Oxy thich hop, don vi trén moi truc 1a 100 mét, dudng cong mo ta cho hon déo thi
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nhit c6 dang y = log, = di qua diém c6 toa do (3;1).
) Y

yIIOga.SU y:lOga:c

CF---
8

0 /
a) Diém c6 toa do (9;3) thuoc duong cong y = log, .

b) Chi dy 4n muén xay dyng mot noi tryc tiép nhin ra bién dé du khach tham quan, #n udng.
Ho da Iita chon khu vie tam giac cong ABC nhu trong hinh (dudng cong AC' tiép giap bién);
dien tich khu viyc nay 1a 536 m? (Iam tron dén hang don vi).
c¢) Chi dy an da thue mot s6 ky su rat gidi toan (déc biét giéi vé ham sé mii-log) di khao
sat khu viyc nay va ho nhan thay c6 thé boi dap thém cho hon dio thi hai dé duong cong
giap bién y = g(x) ctia né ddi xiing véi dudng cong y = log, r qua dudng thing y = x + 1.
Khi d6 dudng cong g(z) =1+ 3 - 3"
d) Chi dy an dinh xay mot cay cau ndi lién hai hon ddo, khoang cach ngan nhit theo duong
chim bay clia cay cau bang 285 m (lam tron dén hang don vi clia mét).
& Bai 3. Tai mot nit giao thong ctia mot khu vie dong dan cu vé6i toc do t6i da cho phép ddi
v6i 6 t6 1a 50 km/h, ngudi ta gin mot camera phat nguoi tai diém S(0;0;14) trong khong gian
(Ozyz) (don vi trén méi truc toa do 1a mét), mat phang (Ozy) song song véi mit dudng va chita
viing nhan dién bién sé xe ciia cac phuong tién tham gia giao thong. Biét ring camera nhan dien
t6t nhat bién s6 xe clia cac phuong tién tham gia giao thong la khi bién s6 clia chiing nim trong
hinh thang can ABCD véi: SA =SB =27m, OD =0C =5m, AB=14m, CD = 9,6 m va
tia Ox nam trén duong trung tryc cac doan thang AB va C'D (xem hinh vé minh hoa). Gia st
tai thoi diem 8 git sang (dugc xem la thai diém xuat phat) mot 6 t6 chuyén dong thang déu theo
phuong song song véi truc Ox, huéng vé phia truc Oy va c6 vi tri clia bién s6 xe & dau 6 to la
diém M (50; —6;0).
a) Hinh chiéu ctia diem D trén truc Oy 1a H(0;4,8;0).
b) Diém D cé toa do 1a (1,4; —4,8;0).

x=1,4— 20,6t
¢) Duong thang AD c6 phuong trinh 1a { y = —4,8 +2,2t (t € R).
z=0
d) Néu 6 to di v6i van tdc 45 km/h thi sau ding 2,2 giay ke tir thoi diem xuat phét thi bién s6
clia xe 0 to da nam trong ving nhan dién t6t nhat clia camera.
. 2_3r+6
& Bai 4. Cho ham s6 y — — > 10
z—1
a) Duong tiém can xién ctia do thi ham s6 14 dudng théng y = ax + b. Khi d6 a — 2b = 5.
b) Duong thang di qua hai diém citc tri ctia do thi ham s6 c6 phuong trinh 1a y = 22 — 3.
c¢) Goi A, B lan lugt la cac diém cuc dai, cic tiéu ctia do thi ham s6 va O 1a gbc toa do. Dien
tich tam gidc OAB bang 6.
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d) Ham s6 nghich bién trén khoang (—1;3).
Phan III. Cau tra 16i ngan Thi sinh trd oi tu cau 1 dén cau 6.

& Bai 1. Ban Nam c6 6 quan domino, méi quan c6 hai ki ti duge danh sd. Tap hop céc quan
domino va céac s6 duge danh 1a: (1;2),(1;3),(2;3),(2;4), (3;4), (4;5). Ban Nam chon ngau nhién 3
quan domino va xép ching thanh mot hinh tam giac. Tinh xac suat dé 3 quan domino dude chon
c6 thé xép thanh mot hinh tam giac c6 mat ciia mdi quan tiép giap véi mit clia quan khac c6 ciing
s6 (tham kh&o nhu hinh vé).

& Bai 2. Tren san khau ctia chuong trinh ngoai khoa Toan hoc ciia truong THPT X, ngudi ta
dat hai man hinh cdm tng A va B hoat dong doc lap v6i nhau. Trén mdi man hinh ¢6 mot thanh
trugt di chuyén déu tit 0 dén 2. Khi ngusi choi bam dimg, thanh trugt dimg ngau nhién tai mot
s6 thuc thuoc doan [0;2]. Goi 2 s6 thyc xuat hién trén hai man hinh A, B 1an lugt 1a a,b. MC dua
ra phuong trinh 23 — 3bx + 2a = 0 v quy dinh: Néu phuong trinh c6 it nhat 2 nghiém thie, nguoi
choi nhan duge mot phan qua luu niém. Néu phuong trinh chi ¢6 1 nghiém thuyc, ngudi choi sé
nhan dudc 1 trang phéo tay tit khan gid. Hay tinh xac suat dé ngusi choi nhan duge 1 phan qua
luu niem (két qua lam tron dén hang phan chuc).

& Bai 3. Mot cita hang ban tap chi v6i gia 40 nghin dong mot cudn. Chi phi xuat ban z cudén
tap chi (bao gom: luong cdn bo, cong nhan vién, giay in,...) dugc cho béi cong thic C(z) =
0,004z* — 2z + 1000, C(x) dugc tinh theo don vi nghin dong. Chi phi phat hanh cho mdi cudn la
10 nghin dong. Céac khoan thu bao gom tién ban tap chi va 50 triéu nhan duge tit sy trg gitp clia
béo chi. Gia sit s6 cudn tap chi in ra déu dude ban hét. Ctta hang thu dude 1oi nhuan nhiéu nhat
khi in a cudn tap chi, khi d6 lgi nhuan thu duge 1a T' (trieu dong). Tinh a + T

& Bai 4. Hai ngusi 1a A va B choi tro chai leo cau thang bang cach odn ti1 ti (xac suat thing,
hoa, thua trong tro choi odn ti1 ti cia A 1 bing nhau). Luat choi nhu sau:

& Trong mdi lugt choi, nguoi thang sé leo 2 bac thang va ngusi thua sé diing yén tai ché.
& Néu hoa thi cd hai ngudi cting leo lén 1 bac thang.

Sau khi choi odn tl t1 5 lan, xac suat dé vi trf cia A tang 5 bac so vé6i vi tri ban dau 1a 7', tinh
238

T

& Bai 5. Trong mit phang Ozy cho:
R . 3

& Do thi (C') ctia ham s6 y = Z|IIJ|

< Duong tron (C}) c¢6 tam I, ban kinh 1 tiép xtc véi (C) tai A va tiép xic véi tia Oz,
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© Duong tron (Cy) ¢6 tam I, ban kinh 1 tiép xtc vé6i (C) tai B va tiép xic vdi tia Oz’
& Parabol (P) c¢6 dinh 1a O, qua I, va I,.
(tham khé&o hinh vé duéi day)

% 0 rox

Tinh dién tich ctia hinh phang gidi han béi (C), (P) va cac dudng thing I, A, [LB.

& Bai 6. Mot may tan soi st dung mat phan xa ¢6 dang hinh elip dé pha v séi than ma khong
can phau thuat. Mot bugi dat tai mot tieu diém ctia elip phéat ra cac xung ning luong. Nho dic
tinh phan xa ctia elip, cac xung nay dude hoi tu vé tieu diém con lai - noi dat vien s6i than véi du
nang lugng dé lam va vién séi (xem hinh minh hoa).

Guong phan xa hinh elip

Do dai cac truc 16n va nhé cia elip lan luot 14 28 cm va 14 cm. Héi khodng cach tit bugi dén vien
s6i 14 bao nhiéu cm (lam tron két qua dén hang phan muoi)?
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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 hinh lap phuong ABCD.A’B'C'D’. Tim ménh dé sai?
Al

D/
B — C
Al
S R
/// D
B C
@ (AD; A'B') = 90°. (A4, CB') = 45°.
© (AB; A'C7) = 45°. ©) (AC: B'D’) = 90°.

e lucong (4/(?/2/(17(217.
Gié_s_l_'i) c&h}h\mh@ p_lggdng b/?nga.
& (AD; A'B') = (AD; AB) = DAB = 90°. (Ding)
& (AA;CB) = (B'B;CB') = BB'C =135° (vi ABCC' vuong can tai B). Vay ménh dé B sai.
& (AB; A'C") = (A'B'; AC") = B’A'C" = 45°. (Ding)
© AC L BD ma BD//B'D' = AC L B'D'. (Ding)

o —

) =
) =

¢ Cau 2. Gieo ngau nhién mot con xic xac can doi va dong chat hai lan lién tiép. Tinh xac suat
dé tong s6 cham xuat hien trong hai lan gieo bing 8 biét ring lan gieo thit nhat xuat hién mit 5
cham.

1 1
@ 3. 5 © 3- © 3
[} Haoaj c/rfzzdmfdzf. Vi lan gieo thtt nhat da xuat hien mit 5 chAm, nén cac két qua cé thé xay
ra clia lan gieo thit hai 1a {1;2;3;4;5;6}. C6 6 kha nang xdy ra.

Dé tong s6 cham hai lan bang 8, khi biét lan dau 1a 5 chdm, thi lan thi hai phai ra mit 3 cham
(5+3=8).

Chi ¢6 1 két qua thuan lgi 1a (5;3).
Xac suat la P = .

¢ Cau 3. Cho ham s6 y = f(z) ¢6 bang bién thién nhu hinh vé. Ham s6 dong bién trén khodng
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nao?

@ (=3;0). (0; +00). © (—09;3). ® (=3;3).
[} /‘{L[‘()/‘W a/(f/z(jz'd,z',,

Ham s6 dong bién trén cac khodng ma dao ham f/(x) mang dau duong (+).
Duya vao bang bién thién, ham s6 dong bién trén cac khoang (—3;0) va (3; +00).
Trong cac phuong an dua ra, khoang (—3;0) la dap an chinh xéc.
¢ Cau 4. Cho cap s6 nhan (u,) v6i u; = 1 va uy = 2. Cong boi clia cap sé nhan da cho la
@ q=-2. ® ¢=2 © q=—3 ®a=3
(&) Hmm(j C/mijzm Theo dinh nghia cap s6 nhan, ta c6 uy = u; - ¢ = q= 2 = =2

$> Cau 5. Trong khong gian toa do Ozyz, cho mat phang (P) : x — 2y — 4 = 0, khi d6 mot vecto
phap tuyén ctia mit phang (P) la

@) 7= (-1;2;4). 7= (1;-2;0).
© 7 =(1;-2;-4). D) 7 = (—1;2;—4).

[ Hu‘o‘y din (j[(ézf, Mit phang (P) : Az + By + Cz + D = 0 c¢6 mot vectd phap tuyén la
= (A; B; ().

Tu phuong trinh x — 2y —4=0,taco A=1,B=-2,C =0.
Vay 7 = (1;—2;0).

¢> Cau 6. Trong khong gian toa do Ozyz, cho vecto @ théa man @ = 41 + 37 — 5k. Toa do
vectd @ 1a

@ (=5;4;3). (4;3: —5). © (—4;-3;5). ©) (3;4;-5).

() Hmfézf a/(a/z(jmz Toa do clia vecto @ = 337 + y? + z? la (z;y; 2).

Véi @ =47 +37 — 5k, ta co toa do 1a (4;3; —5).
¢ Cau 7. Cho ham s6 f(z) = 3% + 1. Mot nguyén ham cia f(z) trén R la

3"[
@ Fla) =3 + 1. ® Flo)= o
3.’1:
(© F(z) =3"In3. @F(x):m+x
3Jf
o /‘[u‘o‘y din gidi. Ta c6 /(390 + 1)dz = /3xd:v + / ldx = +x+C.
g In3

3$
Véi C = 0, ta dugc mot nguyén ham la F(z) = w3 + x.
n
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$» Cau 8. Cho ham s6 y = f(z) lién tuc tren R thoa man /5 f(z)dx =6, /5 f(z)dx = 2. Gia tri
ctia biéu thiic f02 f(x)dz bang ’ 2

@ 8. 4. © 3. @ 2.
o /{wofﬁ f/(z?/zdm'dz'. Ta ¢6 tinh chat: /05 f(x)dx = /02 f(x)dz + /25 f(x)dz.

2 2
Thay s6 vao:6:/ f(:c)dx—|—2:>/ f(z)dr =6—2=4.
0 0

¢ Cau 9. Khéo sat thoi gian ting dung Al vao hoc tap trong mot ngay ctia hoc sinh 16p 12A, thu
duge mau s6 lieu ghép nhém nhu sau:

Thasi gian (pht) | [20;25) | [25:30) | [30:35) | [35:40) | [40;45)
S6 hoc sinh 5 8 14 10 6

S6 trung binh cong ctia méau s6 ligu ghép nhém trén bang (Iam tron két qua hang phan tram)?

@A) 31,95. 31,94. © 32,96. (D) 32,97.

[ H‘“)ﬁ a@y[d[. X4ac dinh gia tri dai dién z; cho ting nhom:

& Nhom [20;25) ¢6 z; = 22, 5.

& Nhoém [25: 30) c6 x5 = 27, 5.

© Nhém [30:35) ¢6 a3 = 32, 5.

& Nhém [35;40) c¢6 x4 = 37, 5.
[

& Nhom [40;45) c6 x5 = 42, 5.
Toéng s6 hoc sinh 1a: n =5+ 8 4+ 14 + 10 + 6 = 43.

S6 trung binh cong la:
5-22,5+8-27,5+14-32,5+10-37,5+6-42,5 1417,5

43 43
Lam tron dén hang phan tram ta dugc 32, 97.

z= ~ 32,9651...
$® Cau 10. Phuong trinh sinz 4+ 1 = 0 ¢6 nghiém la
@ z = kn,k € Z. x:—gwm,kez.
@x:—g—i-k%r,kEZ. D) v =7+ k2r, k € Z.
[ Hmﬁ(y c/d;ijzfdzf, Ta co:sinz +1=0 < sinz = —1.
Trén duong tron lugng giac, diém cé tung do bang —1 tng véi cung —g + k2.
Vay nghiém ctia phuong trinh la x = —g + k27, k € Z.
$¢> Cau 11. Tap nghiém ciia bat phuong trinh log%(:c —1)+3>01a
@ (—0039). (9; +00). © (1;9). © (L:7).
N luong din gic. Didukien: . —1>0 <= x> 1.
Bat phuong trinh tuong duong vdi: logi(x—1) > —3.

1 ) N IR
Vi co SO§<1nén bat phuong trinh doéi chieu: x — 1 < (5) — r—-1<8 <= x<09.
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Két hgp diéu kien z > 1, ta ¢6 tap nghiem la S = (1;9).

L . 3 2
$© Cau 12. Gia tri 16n nhat ctia ham so y = x—l——i_l
x

@?. g © 3. ®) 2.

tren doan [0; 2] bang

, . 3 2
X Huon din gled. Xét ham so y = v trén doan [0; 2].
C J r+1
3(z+1)—(3z+2) 1
Dao ham: ¢ = = >0,V 0;2|.
ao ham: y @+ 1) (1 1)2 Vo € [0;2]
Vi ¢ > 0 nén ham s6 dong bién trén doan [0; 2].
. 3(2)+2 8
Gi4 tri 16n nhat dat dugc tai z = 2: r[%iaﬁcy =y(2) = (2)% =3

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

& Bai 1. Mot con su tit dang dudi theo mot con ngua vin. Con ngira vin nhan ra con su tit khi con
su t1t cach xa n6 40 m. Tit thoi diém nay, con su tit dudi con ngya vin vé6i tde do vy (t) = 15e=1
m/s va con ngua van chay trén véi toc do vy(t) = 20 — 20e%! m/s trén cliing mot dudsng thang
(v6i t tinh theo giay va 0 <t < 60).

a. Tai thai diém ban dau t = 0 van t6c cia con ngya vin la 20 m/s.

b. Téc do ciia su ti gidm dan theo thoi gian, trong khi téc do clia ngya van tang dan theo thoi
gian.

c. Su ti 86 ¢ gan ngua van nhat khi v} (t) = v (t).

d. Su tit sé khong bat duge con ngua van va khodng cach ngan nhat gitta ching 1a 1,42 mét
(két qua lam tron dén hang phan tram).

o Heeong c/avéjz[zz, a) Sai.
Tai thoi diém ¢ = 0, van tdc clia con ngya van 1a: v9(0) = 20 — 20e%10 =20 — 20 = 0 (m/s).
b) Duang.
) Ta c6 () = —0,1-15- %1 = —1,5e=01 < 0, V¢ € [0; 60].
Suy ra toc do clia su tif gidm dan theo thoi gian.
+) Ta c6 vy(t) = —0,1 - (=20) - e O = 2701 > (V¢ € [0;60].
Suy ra toc do clia ngya van tang dan theo thoi gian.
Vay toc do ciia su tit gidm dan theo thoi gian, trong khi téc do clia ngua van ting dan theo
thoi gian.
c¢) Sai.
i {v’l(t) < 0,Vt € [0;60]
vy(t) > 0,Vt € [0;60]
d) Sai.

— V(1) £ vh(t), ¥t € [0;60].

Goi quang duong chay duge clia su t1r va ngya van 1an lugt 1a sy (¢), so(t) (m).
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1
+) Ta c6: s1(t) = /vl(t)dt = / 15¢91tqs = T51

Coi diém O 1a vi trf xuat phat ban dau ctia su tit, tai t = 0 ta ¢ 51(0) =0 <= —150e’ +C =
0 = C =150.

Vay s1(t) = —150e~ %1 + 150.

e Ol L 0= —150e 01 + C.

20
+) Ta c6: so(t) = / vy (t)dt = / (20 — 20~ dt = 20t + 0—16_0’” + C = 20t + 200" % + C.

So v6i vi trf xuat phat ban dau O clia su ti, tai thoi diém ¢ = 0 ngua vin cach su ti 40 m
- 82(0) = 40.

<= 20-0+200e +C =40 < 200+ C =40 = C = —160.

Vay so(t) = 20t + 200e=%1 — 160.

Khoang cach gitta su tit va ngua van 1a d(t) = sa(t) — s1():

d(t) = (20t + 200601 — 160) — (—150e~0 4 150) = 20¢ + 3506~ — 310.
Xét ham s6 d(t) trén doan [0;60]:

d'(t) = 20 — 35e 01,

20 4
) =0 = 20— 3501 =0 = 0= 2 =2
e —0,1t=1n (%) = 1“_%/? ~ 5,6 (s).
t | o 5,6 60
d'(t) - 0 +
40 890, 87
0 \ /
1,92

Duya vao bang bién thién, su ti ¢ gan ngya van nhat khi vy(¢) = vy(¢) va khodng cach ngan
nhat gitta chung 13 1,92 mét. Do d6 meénh dé d sai.

& Bai 2. Trong mot bai kiém tra tric nghiem c6 50 cau héi, mdi cau c6 bén phuong an tra 1oi A,
B, C, D trong d6 chi c6 mot phuong an tra 16i ding. Moi cau tra 16i ding duge cong 0,2 diém va
mdi cau tra 10i sai bi trit 0, 1 diém. Trong 50 cau trén, ban Nam da lam dugc va chiac ding 35 cau,
15 cau con lai ban khong biét lam nén & mdi cau ban chon ngau nhién mot dap an.

a) Néu trong 15 cau con lai ban Nam to6 ngdu nhién va dung thém 3 cau nita, khi d6 bai cia
ban Nam dudc 6,4 diém.

2, e . Z 2 1
b) O mbi cau con lai, xac suat dé ban Nam lam ding la —.

¢) Ban Nam lam duge 7,0 diém, khi d6 ban Nam lam ding 35 cau va sai 15 cau.
d) Xac suat dé ban Nam dat duge 7,0 diém 1a 0,165 (két qua lam tron dén hang phan nghin).

[ Hmféy din giéi. Nam da chic chin ding 35 cau. S6 cau Nam chon ngiu nhien 1a 15 cau.

a) Ding. Néu ding thém 3 cau trong 15 cau ngau nhién, tong sé cau diang la 35 + 3 = 38 cau.
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S6 cau sai 1a 15 — 3 = 12 cau. S6 diém ctia Nam 1a: 38-0,2—-12-0,1 =7,6 —1,2 = 6,4
(diém).

b) Dung. Mai cau ¢6 4 phuong an va chi ¢6 1 phuong an ding. Khi chon ngau nhién, xac suat
chon ding moi cau la p = 1= 0,25.

c) Sai. Goi k 1a s6 cau dang thém trong 15 cau chon ngau nhien (0 < k < 15,k € N). S6 cau
ding tong cong 1a 35 + k, s6 cau sai tong cong 1a 15 — k. Dé duge 7,0 diém, ta c6 phuong
trinh:

35+ 4k)-0,2— (15—k)-0,1=7,0
— 7,04+0,2k—1,5+0,1k=7,0
<— 0,3k=1,5 <= k=05.
Nhu vay, dé duge 7,0 diém Nam phai ding théem 5 cau (tong 40 cau ding) va sai 10 cau.
Meénh dé né6i ding 35 cau va sai 15 cau la sai.

d) Dung. Viéc chon ngiu nhién 15 cau la thyc hién 15 phép thit Bernoulli v6i x4c suat thanh
cong mdi lan 1a p = 0,25. Dé dat 7,0 diém, Nam can ding thém chinh xac k = 5 cau trong

15 cau chon ngau nhién dé. Xac suat can tim la:
P = C};-(0,25)° - (0,75)" ~ 0,1651459...
Lam tron dén hang phan nghin, ta dugc 0, 165.
& Bai 3. Gia stt toc do v (m/s) ctia mot thang may di chuyén tit tang 1 lén tang cao nhat theo
t néu <t<2
thoi gian ¢ duge cho bdi cong thiic v(t) = < 2 néu 2 < t <20
12—0,5t néu?20 <t <24
a) Toc do tai thoi diem ¢t =2 s 1a 2.
b) Gia toc chuyén dong ctia thang may tai thoi diem ¢ = 15s 1a 2 (m/s?).
¢) Quang dudng chuyén dong ctia thang may 1a 42 m.
d) Tbc do trung binh clia thang may la 1,75 (m/s).

[} Hmfy f/(?/é/czfé[.
v (m/s)

2p--- ‘
\ £ (s)

0] 2 20 24

a) Dung. Tai t = 2, dya vao cong thiic nhanh dau tien hodc nhanh thi hai, ta c¢6 v(2) = 2
(m/s).

b) Sai. Tai t = 15s, thoi gian nam trong khoang 2 < ¢ < 20. Trong khoang nay, van toc 1a hiang
s6 v(t) = 2 nén gia toc a(t) = v'(t) = 0. Vay gia toc tai t = 15s phai bang 0 (m/s?).

c) Diing. Quang duong chuyén dong S duge tinh bing tich phan ciia van téc trén toan bo

24 2 20
2

24

2

t

thoi gian: S = /v(t)dt = /tdt + /th + /(12 —0,5t)dt S = [EL + 212 + [12t — 0,251?2];3
0 2 20
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S =2+ (40 —4) + (288 — 144) — (240 — 100) = 2436 + 4 = 42 (m). *(Ho#c tinh nhanh bang dién

1 24) - 2
tich hinh thang mau do: S = u =42 m).*

S 42
=—=1,75 .
ttotal 24 ’ (m/S)

d) Duang. Toc do trung binh dugdc tinh theo cong thiic: vy, =

& Bai 4. Trong khong gian véi hé truc toa do vuong goc Ozyz (c6 mit san 1a Ozy, Oz thiang
ditng lén), c6 mot cita s6 hinh vuong ABCD song song v6i mat phang Oxz, canh dai biang 2m.
Cita 56 dugc chiéu sang bdi mot nguon sang dat tai L(3;0;5). Biét diem A(4;4;1). Trén mat san
xuat hién hinh béng clia ctra s6. Hay duya vio hinh vé bén xac dinh tinh ding, sai cia cac ménh
dé sau:

a) Goi G 1a tam clia cita s6, khi d6 G(1;2;3).

b) Goi D’ ctia béng ctia diem D trén mat san, khi d6 toa do ctia D’ 1a (12—1, 10; O).

c¢) Dién tich béng cua cita s trén mat san 16n hon 15m?2.

d) Hinh béng ctia ctia s6 trén mit san 16n hon ctta s6 that 4 1an.
[} me(f din gidi. a) Sai. Vi ctia s6 song song véi mit phang Ozz, céc canh clia nd song song
v6i truc Oz va Oz. Vi hinh vudng canh 2, A(4;4;1) la mot dinh, lai co:

& AB//Ox va sang tréi (gidm z), do dai 2: = B(4 —2;4;1) = (2;4;1).

& AD//Oz valen trén (tang z), do dai 2: = D(4;4;1 + 2) = (4;4;3).

& (' la dinh con lai, ndm léch theo cd Ox va Oz so véi A: C(2;4;3).

2+4 4+4 1+3
2 2 2

Ta c6 G la tam ciia cita 56, khi d6 G 1a trung diém ctia BD nén G ( ) = (G(3;4;2).

b) Dung. Liy mot dinh chung P(xp;4; 2p) € clia s0.
=3 -+ t(.xp — 3)

Duong thing LP c6 phuong trinh tham sb: ¢ y = 4¢ ,(t € R).
z=5+ t(ZP — 5)

Diém chiéu P’ thuoc mit phing 2 =0 nén: 5+ t(zp —5) = 0=t = 3 )

Thay lan luct cho ting dinh:
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. 5 5 5 17 5
Xét diem A(4;4;1) co: ZA:l;tA:z_l:>xA':3+_(4_3>:3+_:_;yA':4'Z:5:>

17 4 4 4

1 11
Tuong tu ta tim duge B’ (Z, 5; 0) , ! (5, 10; O) D’ (7, 10; O).

c) Dung. Dien tich ti giac A’ B'C'D'.
. 1 1 11
Trong mat phang z = 0 ta c6: A’ <£;5) , B’ (;l, 5> ,C' (5, 10) , D (7, 10).

Ta thay: ya = yp = 5,y = ypr = 10, nén A’B'C’'D’ 1a hinh thang, hai diy song song truc
Ox.

17 7 10 5
Day nho: AB =|— — —| = — = —.
ay Hho FRY R
11 1 10
Day l6n: C'D' = |— — —| = — = 5.
aen 2 2’ 2
Chiéu cao: h =10 — 5 = 5.
5
245)5
AB +C'D"-h ( ) 15 5 75
Dlén tich: SA’B’C’D’ = ( +2 ) = 2 5 = 55 = Z = 18, 75(1112)
d) Sai. Cita s6 ABCD la hinh vuong canh 2: Sypcp = 22 = 4.
75
Dode: k= 2azen _ 4 Ty,

Sapcp 4 16
Vay hinh bong ctia ciia sb trén mat san 16n hon ctia s6 that khoang 4,7 lan.
Phan III. Cau tra 16i ngan Thi sinh trd 10 to cau 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABC c¢6 day 1a tam giac déu canh bang 6. Hinh chiéu vuong goc clia
dinh S trén mat phang (ABC) la diém H thudc canh AB sao cho HA = 2HB. Goc gitta duong
thang SC va mit phang (ABC) biang 60°. Tinh khodng cach gitta hai duong thing SA va BC
(lam tron dén hang phan tram).

[ Hmfﬁ a/(fiz(fz'd,zf,
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Goi N la trung diem BC. Trong mit phang (ABC) dung dudng thang d qua A va song song
v6i BO. Qua H dyng duong thing song song véi AN cit d tai E va cit BC tai K. Khi do tit giac
AEKN la hinh chit nhat.

Ta ¢6: BC// AE = BC//(SAE) = d(BC, SA) = d(BC, (SAE)) = d(K, (SAE)).
HB HK 1 KH 1 KE

s B _KE _3
Mitkhic 7 = 5o = 5 = g = 5 = d(K,(SAE)) = Z-d(H, (SAB)) = Jd(H, (SA)).

) {AE 1 SH
Ta c6

— AE | (SHE) = (SHE) L (SAE).
AE | KE

Trong mat phang (SHE) ké HI 1| SE tai I. Tt d6 suy ra: HI | (SAE) = d(H, (SAE)) =
HI = d(BC,SA) = gHI.
Tinh toan cac gia tri:
® Day ABC déu canh 6 nén dudng cao AN = —— = 3+/3.
2 1
1
® Trong ABHC: HC? = HB*+BC?*—-2HB-BC cos 60° = 22+62—2~2~6-§ =28 = HC = 2/T.

® Goc (SC,(ABC)) = SCH = 60°. Trong ASHC vuong tai H: SH = HC - tan60° =

27 V3 = 2v/21.
. HK BH 1 1
1 2 2
<>EH:EK—HK:AN—gAN:gANzg-B\/ﬁ:Q\/g.
SH-HE 2v21-2v3 V42

& Trong ASHE vuong tai H: HI =

VSH? + HE? - \/(2\/ﬁ)2+(2\/§)2 2

Vay d(SA, BC) = 5 5 —— =~ 4, 86.

& Bai 2. Trong khong gian Ozyz, cho ba diem A(—1;—4;4), B(—1;-2;4) va C(0; —4;4). Mt
phing (P) c¢6 dang ax + 2025y + cz + d = 0 di qua diém A sao cho hai diém B, C nim vé ciing
mot phia. Dit hy = d(B, (P)) 1a khoang cach tit diém B dén mit phang (P) va hy = d(C, (P)) 1a
khodng cach tit diem C dén mat phang (P). Khi biéu thiic 2025k, + 2026k, dat gia tri 16n nhat,
gia tri ctia biéu thitc T = —9a + 10c + d biang bao nhiéu?

3 VA2 3V42
4
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[} Ha’éy dén oidi.

C

Goi M 1a diém théa man AM = 2025AB, suy ra M(—1;4046;4).

Khi d6 2025k, = 2025 - d(B, (P)) = d(M, (P)).

Goi N la diém thoéa méan AN = 202621_5, suy ra N(2025; —4;4).

Khi d6 2026hs = 2026 - d(C, (P)) = d(N, (P)).

Suy ra 2025k, + 2026k, = d(M, (P)) + d(N, (P)).

Goi I 1a trung diém ctia M N, suy ra I(1012;2021;4).

Vi B, C nam vé cing mot phia déi véi (P) nen M, N ciing ndm vé cung mot phia.

Khi d6 2025k, + 2026hy = d(M, (P)) + d(N, (P)) = 2d(I, (P)) < 2I A.

Do vay 2025h; + 2026h, dat gia tri 16n nhat khi mat phang (P) di qua A v vudng goc véi
dudng thing IA.

Hay (P) di qua A(—1;—4;4) va nhan A] = (1013;2025; 0) lam vecto phéap tuyén.

Phuong trinh mat phang (P) la:

1013(z + 1) +2025(y + 4) + 0(z —4) = 0 <= 1013z + 2025y + 9113 = 0.

So sanh véi phuong trinh dang az 4+ 2025y + cz +d = 0, ta c6: a = 1013; ¢ = 0; d = 9113.

Vay gid tri biéu thitc T = —9a + 10¢ + d = —9(1013) + 10(0) + 9113 = —9117 + 9113 = —4.
& Bai 3. Hien nay, nudc ta dang trong qua trinh tinh gon bo méy va thire hién nghi quyét khong
t6 chitc cong an cap huyen. Do vay, trong dot didu dong can bo cong an tit huyén vé cong téac tai
co sé hodc cong téc tai cong an tinh, phong to chitic can b nhan thay ring: c¢6 60% can bo co
nguyén vong ve cong tac tai co s 1a cidc xa viing sau ving xa, so con lai nguyén vong vé cong tac
tai cong an tinh.

& Trong s6 can bo c6 nguyén vong vé cong tac tai co sé thi 70% c6 trinh do dai hoc va 30% c6

trinh do trung cap.
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& Trong s6 can bo c¢6 nguyén vong vé cong tac tai cong an tinh thi 80% c6 trinh do dai hoc va
20% c6 trinh do trung cap.
Tuy nhién, nang Iyc cong tac cling la mot yéu té6 quan trong. Dia trén ho so danh gia nang lyc:
& Trong s6 can bo c6 nguyén vong ve cd s thi ty 1é can bo duge danh gia c6 nang lyc “Tot”
trd lén vé6i trinh do dai hoc 1a 60% va véi trinh do trung cap 1a 30%.
& Trong s6 can bo c¢6 nguyen vong vé cong tac tai cong an tinh thi ty 1é can bo dude danh gia
c6 nang Iyc “Tot” trd lén vé6i trinh do dai hoc 1a 85% va vdi trinh do trung cap 1a 25%.

Chon ngau nhién mot can bo cong an. Tinh xac suat dé can bo nay vita c6 trinh do dai hoc, vita
duge danh gia c6 nang luc “Tot” va c6 nguyén vong vé cong tac tai co sd 1a cac xa ving sau ving
xa. (Két qué lam tron dén hang phan tram).

() Hu‘o‘igj c/a’/éjz'fézf, Goi cac bién c6 lien quan dén cédn bo duge chon nhu sau:

& A: "Can bd c6 nguyén vong vé cong tac tai co sd".

& B:"Céan bo c6 trinh do dai hoc".

& (C: "Can bo dugc danh gia c6 nang lyc Tot trd len".
Yéu cau clia bai toan la tinh xac suat dé ca ba bién ¢ nay dong thai xay ra, tiic 1a tinh P(ANBNC).
Dura vao dit lidu bai toan, ta c6 cac xac suat sau:

© Xac suat can bo ¢6 nguyen vong vé co s6: P(A) = 60% = 0, 6.

& Xac suat can bo ¢6 trinh do dai hoc trong nhém nguyén vong vé co sé: P(B|A) = 70% = 0, 7.

& Xac suat can bo c6 nang lie Tét trong nhom nguyén vong vé cd sd va c6 trinh do dai hoc:

P(C|AN B) = 60% = 0, 6.
Ap dung cong thic nhan xéac suit mé rong:
P(ANnBNC)=P(A)-P(BJA)- P(C|AN B)
Thay s6 vao ta dugc:
P(ANBNC)=0,6-0,7-0,6=0,252.
Lam tron két qua dén hang phan tram theo yéu cau cia deé bai:
P(ANBNC) ~0,25.
Vay x4c suat can tim 1a 0, 25.
& Bai 4. Cho mot hinh bat giac deu ABCDEFGH ndi tiép trong mot duong tron tam O nhu
hinh bén. Gan ngau nhién tam s6 tu nhien {9;10;11;12;13;14;15; 16} vao tdm dinh ctia bat giac
déu nay (mdi s6 gdn ding mot dinh). Chon ngau nhién mot tam giac c6 ba dinh 1ay tit tam dinh
clia bat giac da cho. Goi xac suat dé thu duge mot tam giac vuong véi ba sb trén ba dinh clia tam
.z ~ . N P ~ N ~ S S ~ N m m N ~ A P .2
giac (theo mot thit tu nao do) lap thanh mot cap so cong la — (m,n € N*; — la phan s6 toi gidn).
n n

Gia tri cia m + n bang bao nhiéu?
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[} Ha’éy dén oidi.

C
C B
D A
E H
F G
2 % .. P 2 N 2 5 P .. ;N N 3 8-7-6
- Tong so tam giac c6 the chon tur 8 dinh cta bat giac deu la g = 3 3.1° 56.

- Dé tam giac tao thanh la tam gidc vuong, mot canh ctia né phai la duong kinh ciia dudng
tron.

- S6 duong kinh di qua cac dinh ctia bat giac 1a 4 (AE, BF, CG, DH).

- V6i méi dudng kinh, ta c6 thé chon thém 1 dinh tit 6 dinh con lai dé tao thanh mot tam gidc
vuong.

- Do d6, s6 tam giac vuong c6 thé tao thanh la: 4 x 6 = 24.

- Xac suat dé chon dugec mot tam gidc vuong la P, = % = %

- Xét tap hop cac s6 S = {9;10;11;12;13;14; 15;16}. Can chon ra 3 s6 tit S dé tao thanh cap
s6 cong. S6 cach chon ra 3 s6 bat ky tur S 1la C2 = 56.

- Cac bo 3 s6 tao thanh cap s6 cong (v6ia < b < ¢ va 2b = a + ¢):

& Cong sai d = 1: {9,10,11},{10,11,12},{11,12,13},{12,13,14}, {13, 14,15}, {14, 15,16} (6
bo)

& Cong sai d = 2: {9,11,13}, {10, 12, 14}, {11, 13, 15}, {12, 14,16} (4 bo)
& Cong sai d = 3: {9,12,15},{10,13,16} (2 bo)
Tong cong c6 6 +4 +2 = 12 bo 3 s6 lap thanh cap s6 cong.

- Vi viéc gan s6 vao cac dinh 1a ngiu nhién, x4c suat dé 3 s tai 3 dinh clia tam giac da chon

. 2 12 3
hanh cap s6 cong la P, = — = —.
tao thanh cap so cong la 56 11
- XAac suat can tim 1a tich ctia hai xac suat:
3 3 9
P=P -Pp=2. 2=
R A /RT

- Ta c6 m =9,n = 98 (phan s6 da tdi gian vi UCLN(9,98) = 1).

-Vay m+n =9+ 98 = 107.
& Bai 5. Mot vong quay Mat Troi quay quanh truc mdi vong hét 15 phut. Khi vong quay quay
déu, khodng cach h m tit mot cabin M trén vong quay dén mat dat duge tinh béi cong thiic

. (2 T
h(t) = asin (Bt -3

Biét rang khi lén dén vi tri cao nhat cabin M cach mat dat 114,5 m va khi xuéng dén vi tri thap

) +b; a > 0. V6i t 1a thoi gian quay clia vong quay tinh bang phat (¢ > 0).
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nhat cabin M cach mat dat 0,5 m. Trong vong quay dau tién tinh tit thoi diem ¢+ = 0 (phit),
nhitng thai diém cabin M dat duge do cao 86 m so v6i mit dat 1a t1,t,. Tinh ¢ + ts.

[} Ha‘a‘/g C/Of/l/x lal.

Dura vao gia thiét, ta co:
& Gia tri cao nhat ciia ham 6 14 Ay = a + 0= 114,5 (do a > 0).
& Gia tri thap nhat ctia ham s6 1 hypin = —a +b =0, 5.

a+b=114,5 {zb:us {b:57,5
< <

Giai hé phuong trinh: { Vay cong thic

—a+b=0,5 2a =114 a =57
2
tinh do cao la: h(t) = 57sin (1—§t . g) +57,5.
, 2
Tai thoi diem cabin dat do cao 86 m, ta ¢6 phuong trinh: 57 sin (1—7gt — g) + 57,5 =86
e B7si (27Tt ”) 28,5
S 1 — — =
T\ 2 ’
— (27rt ’/T) 28,5 1
sin| —t— =) =—— =~
15 2 57
e n(E2)
sin | 72 5 ) =sin g
Trong hop 1: ont — & = T 4 k2w = = 20 | jox e ¢ =54 15k,
ruon —t— === T —t=— T =
SRR T2 TG 5 3
Trong vong quay dau tién (0 <t < 15), ta chon k =0 = ¢; =5 (phut).
2T s s o 27 47
Truong hop 2: Ty D o =T ko = T = T ko = t =104 15k
ruong hop 5 5 6—1— 6 + K27 5 3 + k2w +
Trong vong quay dau tien (0 < ¢ < 15), ta chon k = 0 = ¢, = 10 (phut).

& Bai 6. Mot doanh nghiép du dinh san xuat z san pham trong mot thang (z € N; 100 < < 800).

Téng doanh thu khi ban hét 2 san pham dé 1a F(z) = —0,0012% + 0, 622 + 5002 + 100 000 (nghin
40000

dong). Chi phi dé san xuat binh quan cho méi san pham la G(z) = 0,000222 + (nghin dong)
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—4 . 7503(: n 1500 000
49° 49 49
dong). Cong ty cung cap nguyén vat licu dang gidam 2% tong tién mua nguyén vat lieu. Trong mot
thang, doanh nghiép d6 can san xuat bao nhiéu san pham dé loi nhuan thu dugc 1a 16n nhat?

va chi phi dé mua nguyén vat lieu khi chua triét khau 1a H(z) =

[ Hzm‘g z/(‘zf}ijz'dzf, Doanh nghiép san xuat  san pham (100 < z < 800,z € N).

& Tong doanh thu: R(x) = —0,001z® + 0, 622 + 500 + 100 000.

& Tong chi phi san xuat: C)(r) = z - G(z) = 0,000223 + 40 000.

& Tong chi phi nguyén licu (gidm 2%): Cy(x) = 0,98 - H(z) = —0, 082> + 152 + 30 000.
<& Ham l¢i nhuan: L(z) = R(z) — Cy(x) — Cy(z) = —0,00122% + 0, 68z% + 485z + 30 000.
Xét ham s6 L(z) trén doan [100; 800]:

Dao ham: L'(z) = —0,003622 + 1,36z + 485. L'(z) = 0 <= =z ~ 601,67 (thoa méan) hodc
~ —223, 89 (loai).

Bang bién thién:

T 100 601,67 800
L'(x) + 0 —
L(Tmas)
L(x) / \
L(100) L(800)

Dua vao bang bién thién, loi nhuan 16n nhat dat duge khi z ~ 601,67. Vi € N, ta so sanh
L(601) va L(602):

© L(601) ~ 306 604, 24 (nghin ddng).
© L(602) =~ 306 605,03 (nghin dong).
Vi L(602) > L(601) nén doanh nghiép can san xuat 602 san pham.

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

(nghin

73



74

PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 2 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 y = f(z) ¢6 dao ham f'(z) = (z + 1)(2x — 5)? v6i moi x € R. Ham s6 da
cho nghich bién trén khodng nao?

@ (—1;400). (—3;1). © (—1;g>- D) (—o0;—1).

o Hmfy a/(f/é/czfé[. Ta xét dau ctia dao ham f'(z):

Vi (22 — 5)? > 0 v6i moi x € R, nén dau ciia f/(z) chi phu thudc vao biéu thic (x + 1).

Ham s6 nghich bién khi f/(z) <0 <= 2+1<0 < 2 < —1.

Vay ham s6 nghich bién trén khoang (—oo; —1).
$> Cau 2. Cho hinh lap phuong ABCD.A'B'C'D’. Phat bicéu nao sau day la ding?

@) (ACC'A") L (BDD'B'). (A'BC) L (AB'C'D)).

© (ABCD) 1L (AB'C'D"). (D) (A'BC) L (ABCD).
[ Hwo‘éz/c /é/z(jééi. Trong hinh lap phuong ABCD.A'B'C'D’, ta c6:

- AC 1 BD (hai duong chéo hinh vuong ABCD).

- AA" 1 (ABCD) = AA" L BD.

Vi BD vuong goc véi ca AC va AA" nén BD 1 (ACC'A’). Ma BD C (BDD'B’) nén
(BDD'B') L (ACC'A).
¢ Cau 3. Trong khong gian véi hé toa do Ozyz, cho dudng thang A vuodng géc véi mit phang
(a) ¢6 phuong trinh x 4 2z + 3 = 0. Mot vecto chi phuong ciia duong thang A 1a

@) @ =(2;-1;0). a = (2;0;-1).

© @ =(1;0;2). D) @ = (1;2;3).

(Y} /’/a()/czi (2,7(51271.'(2,1.'. Mit phang («) : 1z + Oy + 2z + 3 = 0 ¢6 vecto phap tuyén 1a 7 = (1;0;2).
Vi duong thang A L («) nén vecto chi phuong @ ctia A cliing phuong véi vectd phap tuyén 7.
Vay @ = (1;0;2) la mot vecto chi phuong ctia A.

$> Cau 4. Cho hinh chép S.ABC c¢6 SA vuong goéc v6i mat phang (ABC), tam giac ABC vuong

can tai B va SA = AB = ay/2. Géc gitta dudng thing SB va mit phing (ABC) bing
@) 90°. 45°. © 30°. ©) 60°.

(2} Hmf’iy f/d/yzf(z’zf, Vi SA 1 (ABC) nén hinh chiéu ctia SB lén mit phang (ABC) 1a doan thiang

AB.

Goc gitta SB va (ABC') chinh la goc gitta SB va AB, tiic la goc SBA.
SA  aVv2

Xét tam giac SAB vuong tai A, ta co tan SBA = 22 = V2 1 — SBA = 45°.
g g ¢ AB a3
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¢ Cau 5. Tap nghiem ctia bat phuong trinh log,(x + 1) > 2 1a

@) (—1;15). (—1;5]. ©) [15; +00). D) (15;+00).
() Huozy (2427/2717(2,1ﬁ. Diéu kién xac dinh: 4+ 1 >0 < z > —1.

Bat phuong trinh <= 2 +1>4% < 2+1>16 < x> 15.
Két hgp v6i dieu kien, tap nghiem 1a S = [15; +00).

$> Cau 6. Trong mat phang v6i hé toa do Owzy, cho hinh phiang (H) giéi han bdi cac dudng
y=22+3,y =0, =0,7 =2 Goi V I thé tich khéi tron xoay dugc tao thanh khi quay (H)
xung quanh truc Ox. Ménh dé nao sau day ding?

2 2
@V:W/($2+3)2dx. V:w/($2+3)da:.
0 0
2 2
©V :/ (2% + 3)dx. OV :/ (2% + 3)*da.
0 0
b
[} /‘[uo;z(/r c/a’/yz'd,zf, Theo cong thiic tinh thé tich khéi tron xoay quanh truc Oz: V = 7 / [f(z))?dz.

O day f(z) =22 +3, can tit 2 = 0 dén = = 2.
2

Vay V = 7r/ (z° + 3)*dx.
0

¢ Cau 7. Ho nguyen ham ctia ham s6 f(z) = 2026% 1a

2026%+1 2026"
@ In 2026 e In 2026 +e
(©) 2026t + C. @ 2026 + C.
N 2long din gidi. Ap dung cong thite nguyen ham co ban / ade = 2 4 C.
J T Ina
2026"
51 a = 202 5 2026%dx = .
Véi a 026, taco/ 026"dx 1n2026+

2

. 2\ 9
¢ Cau 8. Tong cic nghiém cua phuong trinh <§) =1 1a

@ 0. 2. © 3. ©®) 1.
o Vocong f/[z,éﬁszzz, Ta ¢6 2 — <§)2 = (2)_2.

4 2 3
2 $273£B 2 —2
Phuong trinh <= <§> = (5) — 1?-3r=-2 < 2?-3r+2=0.
. . .. 2 £ % N -3

Theo dinh ly Vi-ét, tong cac nghiém la xy + zo = -7 = 3.
¢S Cau 9. Cho hinh hop ABCD.A'B'C'D'. Vecto © = A/A + A'B’ + A'D’ bang vecto nao dudi
day?

@ CA. CA. © AC. ©) AC'.

[} Haozy c/&‘”/iizfdzf. Theo quy tic hinh hop, tong ciia ba vectos chung dinh A’ 1 vecto duong chéo
chinh xuat phét tit dinh do:
AA+AB +AD =AC.

$® Cau 10. Tap nghiém ctia phuong trinh cos2x = 1 la
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® {%Jrk%,kez}. (km,k € Z).

© {k2m,k € 7). ®) {%Jrkm,kez}.
[ Hwofﬁ (/('z‘}yzfdzf. Ta c6 cos2r =1 <= 20 =k2xr < x=km k€ Z.

Vay tap nghiém la {kn, k € Z}.

9 Cau 11. Khéo sat thoi gian tap thé duc ctia mot s6 hoc sinh khéi 11 thu duge mau sb lieu ghép
nhém sau:

Thoi gian (phat) | [0:20) | [20;40) | [40;60) | [60;80) | [80; 100)
S6 hoc sinh 5 9 12 10 6

Nhém chita t1¢ phan vi thit ba clia mau s6 lieu ghép nhom trén 1a
(A) [40;60). 20; 40). © [60;80). (D) [80;100).
o Vecong (/(z,,.jztfzz. Téng s6 hoc sinh 1an =549+ 12 + 10 + 6 = 42.

3n 342
Vi trf ciia t phan vi thit ba Qs 1a Z” =~ =3L5.

Ta tinh tan sb tich ly:
- Nhém 1: 5.
- Nhém 2: 5 + 9 = 14.
- Nhoém 3: 14 + 12 = 26.
- Nhém 4: 26 + 10 = 36.
Vi 26 < 31,5 < 36 nén ti§ phan vi thit ba ndm ¢ nhém [60; 80).
¢ Cau 12. Cho cap s6 nhan (u,,) véi u; = 2 va cong boi ¢ = 3. Gi4 tri clia uy bang
® 162. 24, © 48. ®) 54.

[ Hmffy (/(z‘“/yzfdzf, Cong thiic s6 hang tong quat ctia cip s6 nhan 1a u, = u; - ¢" L.

Voin=4tacou, =u, -¢=2-3>=2.27=54.

Phan II. Cau tric nghiém dang sai Thi sinh trd l0i tu cau 1 dén cau 4. Méiyj a) b) c) d)
thi sinh chon dung hodc sai
& Bai 1. Cho ham s6 y = f(z) = % Céc phét bicu sau ding hay sai?

a) Ham s6 da cho c6 tap xac dinh 1a D =R\ {1}.

. 221 -3
b) Ham s6 da cho c6 dao ham la f'(z) = %
x_

c¢) Gia tri nhé nhat ctia ham s f(z) trén doan [2; 3] bang 7.
d) Phuong trinh dudng tiém can xién ctia do thi ham s6 f(z) la y = x + 5.
e ucong f/[;,i/fzt(zlt. a) Dung.
Diéu kién xac dinh cia ham s6 laz — 1 #40& z # 1.
Vay tap xac dinh ctia ham s6 1a D =R\ {1}.
b) Ding.
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(2?2 + 4 — 1) (x — 1) — (2* + 42 — 1) (xz — 1)

Ta co: f'(z) =

(z —1)?
20 +4)(x—1)— (2?2 +4x —1
PO )
(z—1)
, 202 — 2 +dr —4— 22 —dx+ 1 x?—2r—3
f(l’): 2 = 2
(x—1) (x —1)
c) Sai.
. r=—1¢][2;3]
Xét ham s6 trén doan [2;3], ta c6 f'(z) =0 2> —2r —3=0<
r=3¢€/2;3

Trén doan [2;3], ta c6 f'(z) <0 véi moi x € [2;3] (Vi (x +1)(z —3) <0 khi 2 <z <3).
Do d6 ham s6 nghich bién trén doan [2; 3].
. FP+4-3—-1 20
Gid trj nhé nhat 1a ming,y f(z) = £(3) = *’3—1 S
d) Ding.
Ta thuyc hién phép chia da thtc tit cho mau:
2440 -1 —1)+5x—-1)+4 4

f(m):x—f-x :x(x J+5(x—1)+ Ceina '

r—1 x—1 x—1

=0.

Vi Z}LI?Q[f(x) —(x+5)] = lim

T—00 I —

Vay duong thing y = x + 5 1 tiém can xién ciia do thi ham sb.
& Bai 2. Trong 1€ hoi thuong nién ctia mot dia phuong, tdc do khach vao va tdéc do khéch ra 18 hoi
tai thoi diém ¢ 1an lugt duge xac dinh biing ham s6 a(t) = —24¢2+ 190t +500 va b(t) = —7, 83 + kt?
(k 1a s6 thuc). Trong d6 a(t) va b(t) duge tinh bang nguvi/gid, t tinh bang gio ké tit lic 12 gio
trua, gio déng cita 1& hoi 1a 22 gio dém va khi déng ciia thi khong con ai c6 mat trong 1& hoi. Biét
tai moi thoi diém, ngudi da ra sé khong vao lai.

a) Tong luong khach tham du 18 hoi 1a 6000 ngusi.

b) k= 178.

c¢) S6 lugng khach c6 mat trong 1& hoi tai thoi diem ¢ duge ude lugng theo cong thitc N(t) =

t

/ (7,82 — 1022* + 1902 + 500)dz.
0

d) S6 lugng khach c6 mat trong 18 hoi khi 16n nhat khong vugt qua 1970 nguoi.
() HL/{)‘W a/(?/z(jz'dz',, a) Sai.
Vi t6éc do khach vao 18 hoi tai thoi diém ¢ (gio) (duge tinh tit Iic 12 gio trua) duge xac dinh
bang ham s6 a(t) = —24t% + 190t + 500 va tai moi thai diém, ngusi da ra sé khong vao lai nén s6

luong khach vao 16 hoi bang / a(t)dt, v6i n 1a s6 gio tinh tit thoi diem 12 gio.
0

Ta ¢6 gio déng cira 1€ hoi 1a 22 gio dém nén tinh tiu ldc 12 gio trua, 1€ hoi da md cita duge
22 — 12 = 10 (gid).

Vay tong lugng khach tham du 18 hoi la:

10 10
/ a(t)dt = / (—24% 4 190t + 500)dt = 6500 (nguoi).
0 0
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b) Ding.
Tuong tu, duta vao toc do khach ra 18 hoi tai thai diém ¢ (gio) 1a b(t) = —7, 83 + kt? (ngudi/gio)

ta c6 tong lugng khach ra 18 hoi tai thoi diém m gio (sé gio tinh tit 12 gio) 1a [ b(t)dz.
0
Biét tong tong lugng khéach ra 18 hoi tai thai diém 10 gis (titc lic tong 6500 khach vao ra vé
hét) 1a:
10

= 6500
0

—7,8t4 k_ﬁ)

10 10
/ b(t)dt = 6500 @/ (—7,8t% + kt*)dt = 6500 < ( T T3
0 0

~7,8-10* k- 10 <—7,8-04 1«03)}
@[4+3—4+3_6500

1000& 1000&
< —19500 + —3 6500 < 3 = 26000 < k = 78.

c) Dung.
a(t) = —24¢% + 190t + 500 = a(z) = —2422 4 190z + 500.
b(t) = —7,8t3 + 78t = b(x) = —7, 8x% + 78z

S6 lugng khéach c6 mat trong 18 hoi tai thoi diém ¢ dude ude lugng bing tong sé ngudi vao trit
tong s6 ngudi ra tic bang:

t t
N(t) = / (a(t) — b(t))dt = / la(z) — b(x)]da
0 0
t
_ / 2422 + 190z + 500 — (7, 8% + 7822)|dx
0
t
_ / (—242% + 190z + 500 + 7, 82° — 782%)dz
0

t
= / (7,82% — 1022* + 190z + 500)dz.
0

d) Sai.

Tit phan (c) ta c6 s6 lugng khach c6 mit trong 18 hoi tai thoi diém ¢ duge bing:
t
N(t) = / (7,82% — 1022* + 190z + 500)dz.
0

S6 lugng khéach c6 mat trong 1& hoi khi 16n nhat bang véi N(t) cuc dai trén doan [0; 10].
Ta c6 N'(t) = 7,8t3 — 102t* + 190t + 500.

t=—1,424... ¢ [0;10] (L)
N'(t) = 0 & 7,83 — 1022 + 190t + 500 = 0 < |¢ = 10 € [0; 10] (tm)

t =4,5... € [0;10] (tm)

Ta c6 N(10) = N(0) = 0; N(4,5...) =~ 1875.
Suy ra s6 lugng khach c6 mit trong 1& hoi khi 16n nhat bang 1875 nguoi.

& Bai 3. Cudi tuan ban Bao dudc cha chd di mua sach tai mot tiem séch cii. Bdo chon mua 12
quyén (khong c6 hai quyén nao gidéng nhau), trong dé c6 7 quyén thuoc thé loai Khoa Hoc Tu
Nhién va 5 quyén con lai thuoc thé loai Khoa Hoc Xa Hoi. Trude khi tinh tién sach cho Bao, cha
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chon ngau nhién 3 quyén trong 12 quyén da duge Bao chon mua dé kiém tra noi dung trong sach
¢6 thuc su phut hgp v6i Bao hay khong.
a) Néu P, 1a xac suat dé 3 quyén sach duge cha ctia Bao chon dé kiém tra déu thudc thé loai
Khoa Hoc Xa Hoi thi 11P, = 1.

b) Néu P, 1a x4c suat dé 3 quyén sach duge cha ctia Bao chon dé kiém tra c6 ding mot quyén
thuoc thé loai Khoa Hoc Ty Nhién thi 22P, = 7.

c) Néu P, la xac suat dé 3 quyén sich dudc cha clia Béo chon dé kiém tra c6 ding hai quyén
thuoc thé loai Khoa Hoc Ty Nhién thi 44P, = 21.
d) Néu P, la xac suat dé 3 quyen sach dudc cha ctia Bao chon dé kiém tra c6 di hai thé loai

Khoa Hoc Ty Nhién va Khoa Hoc X& Hoi thi 44P,; = 35.
[} Hm)‘éz/c a/(i/z(jzfd,zf. S6 cach chon ngAu nhién 3 quyén sach tit 12 quyén la n(Q) = C3, = 220.

Xét ménh dé a)
Bién c6 "3 quyéen sach déu thuoc thé loai Khoa Hoc Xa Hoi": chon 3 quyén tit 5 quyén Xa Hai.
S6 két qué thuan lgi 1a C3 = 10.

10 1

Xac suat P, = — = —.
220 22

1 1 .
Suy ra 11P, =11 - 3 =3 # 1. Vay ménh dé a) Sai.

Xét ménh dé b)

Bién c6 "c6 ding mot quyen thudc thé loai Khoa Hoc Ty Nhién": chon 1 quyén Tu Nhien va
2 quyén Xa Hoai.

S6 két qua thuan lgi la CL- C2 =710 = 70.

P 70 7
X4 at P = — = —.
ac suat £ 590 2

7 .
Suy ra 22P, = 22 - 55 7. Vay ménh de b) Ding.
Xét ménh dé c)

Bién cb "c6 ding hai quyén thuoc thé loai Khoa Hoc Tu Nhien": chon 2 quyén Tu Nhien va 1
quyén Xa Hai.

S6 két qua thuan 1gi 1a C2 - CL =21 -5 = 105.

. 105 21
Xac suat P, = — = ==
ac st 220 ~ 44
21 ) . )
Suy ra 44P, = 44 - Vi 21. Vay meénh de c¢) Ding.

Xét ménh dé d)
Bién c6 "c6 di hai thé loai" c6 nghia la cha Bao chon (1 Ty nhién, 2 X4 hoi) hosic (2 Ty nhién,
1 Xa hoi).
7021 14421 35

Xacsuatlan:Pb+PC:ﬁ+ﬂ_ i

35 .
Suy ra 44P; = 44 - vl 35. Vay ménh de d) Ding.
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& Bai 4. Duong 6ng dan dau trén khong 1a hé thong duong 6ng dude treo trén cac gia dd hodc cot
cao, dilng dé van chuyen dau tho hodc cac san pham dau moé tit noi nay dén noi khac ma khong
can chon dudi long dat. He thong nay thuong duge st dung trong cac khu vire ¢6 dia hinh khé
khan, viing bang gid, rimg ram... nhitng noi ma viéc dao duong 6ng ngam khong kha thi.

V6i hé truc toa do Ozyz thich hgp, mat dat 1a mat phang (Oxy), don vi trén méi truc 1a mét,

x=0
ngudi ta thiét lap mot duong 6ng dan dau trén khong doc theo duong thang d : { y = ¢ (t 1a
z =20

tham s6). Vi dia hinh phiic tap, ngudi ta chon diem A(15;10;15) dé lam diém trung chuyén dau
ti mat dat dén duong 6ng nay.

a) Duong thang d nim trén mit phang (Oyz).

b) Diém déi xting v6i A qua mit phang (Ozy) c6 toa do A'(—15; —10; 15).

¢) Do thuec té cong viéc, ngudi ta can xac dinh vi tri diém B(0;b; 20) thuoc duong 6ng va vi tri
diém C(m;n;0) thudoc mat dat sao cho tong do dai cac doan duong AB, BC, AC nhé nhat. Ta c6

200

d) Gi4 tri nho nhat cta tong do dai cac doan thang AB, BC, AC lam tron dén hang chuc bing
45, bm.

[ Hwa/% f/tz‘”/%zf(éa a) Dung. Vi dudng 6ng dan dau trén khong doc theo duong thang

r=0
d:{y=t ,trong dé diéem M (0;0;20) € Oz thuoc duong thang d va c6 véc-ta chi phuong
z =20

la ©7(0;1;0) = 7 € Oy.
Do dé, duong éng dan dau nim trén mit phang (Oyz).
b) Sai. Vi diém ddi xiing véi A(15;10;15) qua mat phang (Oxzy) c6 toa do 1a A’(15;10; —15).
c) Dang. Vi B(0;b;20) ndm trén dudng d nén toa do phai c6 dang z = 0,z = 20,y tuy §.

Goi C(m;n;0) 1a diém trén mat dat. Ta can tong cac doan dudng AB + BC + AC nhd nhat.
Toéng do dai: T = AB + BC 4+ AC min khi T = AB+CB+ CA' > AB + A'B hay A',C, B thing
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hang. Khi dé:
ABpin khi AB L d
< d 1l (ABA')
A'Bpin khi A’B L d

Suy ra b =10 (Vi yp = ya = 10).
Vi C(m;n;0) la diém trén mat dat va C 1a giao diem A’B va (Oxy) nén ta xét hé sau:

xr=—3t
5 —20
Phuong trinh duong thang A'B 1a { y = 10 giao v6i (Ozy) nén 20+ 7t =0 &t = —
z2=204+T7t

) 60
Do dé6 toa do diem C' la y =10 hay C (7, 10;0).

R 60 200
Theo débéitadmjczm:7,n:10,b:10nénm+n—|—b:7+1O—|—1O:—.

d) Sai. Ta c6: A(15; 10; 15), A'(15; 10; —15), B(0; 10; 20).

AB = /152 + 52 = 5/10.

A'B = /152 + 352 = 51/58.

Vay T = AB + A'B = 5v10 + 5v/58 ~ 53, 89.

Phan III. Cau tra 15i ngan Thi sinh trd l5i tic cau 1 dén cau 6.
& Bai 1. Mot vat luu niém lam bang thiy tinh ¢6 dang hinh ling tru déu c6 ddy ABC'D 1a hinh
vuong canh AB = 10 (cm). Phia bén trong lam bang nhuya dic 1a hinh chép cut deu M N PQ.ABCD
c6 MN =5 (cm) va chiéu cao bang chiéu cao clia lang tru nhu hinh vé. Biét rang khodng cach
tit diém B dén mat phang (CDQP) bang 3v/10 (cm). Phan khoang tréng bén trong vat luu niem
ngudi ta bom chéat 16ng ¢6 mau sic (xem do day thanh vat thé khong dang ké). Khi do thé tich
phan chat 16ng bom vao la ¢ (lit) véi ¢ 1a phan s6 t6i gian. Tim a + b

A o

B/

/
7
/
B

Goi chiéu cao ctia khéi lang tru va khoi chop cut 1a h = CC” (don vi: cm).

[ /‘[Mo‘ézﬁ f/(z?/zdmfdz'.
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82

bDay ABCD la hinh vuong canh a = 10, day M N PQ la hinh vuong canh b = 5.

i D’

B C

Kéo dai PQ cit B'C' tai H. Vi PQ//C'D' va B'C' 1 C'D' nen PQ L B'C',

Khi d6, mit phang (CDQP) chita cac diém C, D, Q, P va ca diém H (do H thuoc dusng thing
PQ).

Ké BL L CH tai L. ViCD L (BCC'B'Y nén CD L BL. Tit d6 BL L (CDQP), suy ra khoang
cach d(B, (CDQP)) = BL = 3V/10.

Trong hinh vuong A’B'C'D’, khodng cach tit PQ dén C'D’ 14 2,5, do d6 C'"H = 2,5 cm.

Xét tam giac vuong CC'H, ta c6 CH = /CC? + C'"H? = \/m

Dé thay ALBC ~ AC'CH (chung goc C), ta c6 ti s6 dong dang:

BL BC _3V10 10 90 100

CC' T CHT h Jr2s R h16,25
& 90(h* +6,25) = 100h? < 10R* = 562,5 < h* = 56,25 = h = 7,5 (cm).

Thé tich khéi lang tru thiy tinh 1a: Vi = Sagep - h = 10%-7,5 = 750 (cmg).

, . . h 7,5
The tich khoi nhua chép cut deu: V., = 5(5’1 + Sy + 1/ 515:2) = ’?(102 + 5% + 1102 - 52) =
437,5 (cm®).

Thé tich phan chat 16ng bom vao la: Vy; = Vi, — V.. = 750 — 437,5 = 312, 5 (Cm3).

2 312,5 3125 5
Daoi d i 1it (1000 cm?® = 1 lit): Vy = e = — (lit).
oi sang don vi lit ( cm it): Vi 1000 — 10000 — 16 (lit)

Theo dé bai Vd:%:>a:5,b:16.

Vay gié tri biéu thic a +b =5+ 16 = 21.

& Bai 2. Ve tinh Van Allen Probes dugc phong lén khong gian dé nghién citu cac vanh dai bc
xa bao quanh Trai Dat. Ve tinh nay bay theo mot quy dao c¢6 chu ky 10 gio - nghia 14 mdi vong
bay quanh Trai Dat kéo dai dung 10 gio. Ctt mdi vong bay, vé tinh lai xuyén qua ving btc xa
manh va tich lfiy thém liéu bic za. Biét ring don vi clia biic xa la Gray (Gy), va khi tong liéu
biic za chiéu vao vé tinh dat 1000 Gray, thi vé tinh héong hoan toan. Khoadng cach tit tam Trai
Dat dén vé tinh duge mo hinh héa bang ham s6 R(T) = 7000 + 30007 (km), trong d6 T 1a thoi
gian tinh bing giv, 0 < T < 10, ké tit dau vong bay. Cong thitc sudt liéu bic za - tic 1a luong
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btic xa vé tinh nhan duge trong 1 gis, phu thudc vao khoadng cach R (km) tit vé tinh t6i tam Tréi
) R \° . ) ,
bat, la D(R) = 60 - (W) milliGray/gic. Biét rang do tinh do6i xing va chu ky cua quy dao

bay, tong liéu bic xa vé tinh nhan dudc trong mot vong bay 10 gis duge tinh bing cong thiic
5
L=2- /D(R(T))dT, va 1 Gray = 1000 milliGray. Tinh s6 nam hoat dong ctia vé tinh tir ltc bat
0

dau hoat dong t6i khi hong hoan toan (khong lam tron cac bude trung gian, chi lam tron két qua
cudi cling t6i hai chit s6 thap phan sau dau phay, coi mot nam c6 365 ngay, mdi ngay co 24 giv).

[} Huoélj (/(E/zdmfa’zi. Ham suét liéu biic xa theo thoi gian T (gio) trong moi vong bay la:

7000+3000T>2_ 0 <7+3T)2 12

D(R(T)) = < _ -2
(R(T)) = 60 25000 25 125

(74 3T)* (mGy/h).

Tong li¢u bitc xa vé tinh nhan duge trong mot vong bay (chu ky 10 gio) la:

5 5
12 24
L=2 DRTHNIT =2 | — T?AT = — T)2dT.
[ prerpar =2 [ S esrpar = 5 fran)
0 0

0

(7 + 37)?
3.3

225 — 7% 10305

= 1145.
9 9

/5(7+3T)2dT:[ K:%[(?+3-5)3—7ﬂ=

Suy ra lieu btic xa trong mot vong bay 1a:

24 24 - 229
L=— 1145 = = 219,84 (mGy/vong).
125
Téng licu biic xa cho phép trude khi héng 1a 1000 Gray = 1.000.000 mGy.
. P .A ) 1.000.000 , .
SO vong bay t0i da vé tinh thuc hién duge la: n = ~319.81 (vong).
. . 10.000.000
To 0 gio h 0 da vé tinh la: t =n - 10 = —— (gio).
ong sO gio hoat dong cta vé tinh 1a: ¢ = n - 10 219,84 (giv)
Doi thoi gian hoat dong sang don vi nam (véi 1 nam = 365 x 24 = 8760 giv):
t 10.000.000 10.000.000

S6 nam hoat dong = ~ 5, 1926...

8760  219,84-8760  1.925.798,4
Vay vé tinh hoat dong dugc khoang 5,19 nam thi hong hoan toan.
& Bai 3. Trong am nhac, mot quang tdm (octave) 1a khoadng cach am thanh tit nét Do t6i not Do
tiép theo, theo thit ti tit thap dén cao la:
Do — Do# — Ré — Ré# — Mi (E4) — Pha — Pha# — Sol — Sol# — La (A4) — La# — Si — Do
trong d6 khoang cach gitta hai nét lién tiép goi 1a mot nita cung (semitone). Hai nét cach nhau n

nita cung thi t¥ 1é tan s6 nét cao f,. va tan s6 nét thap fo, 1a 2= = 21z. Cho biét tan s6 chuan
nt

ciia n6t La (A4) 1a 440 Hz. Trén dan guitar, day s6 1 1a ndt Mi (E4) dang bi chiing do thoi tiét,
tan s6 do dugc hién tai dang 13 300 Hz. Dé cang lai day dan cho chuan, ta diing nim xoay, va cit
van nim xoay 90° thi nét nhac duge tang lén mot nita cung. Hoi phai xoay ntim ctia day sd 1 mot
gbc bao nhiéu do dé day s6 1 trd vé am chuan (khong lam tron cac budc trung gian, chi lam tron
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két qua cudi cuing t6i hang don vi)?

[ Hafa/% f/(z‘}z(yzfdzl. Dém s6 ntta cung tit n6t Mi (E4) dén nét La (A4) dua trén day not da cho:

Mi (E4) & Pha 2 Pha# 2 Sol 2 Sol# > La (A4).

Nhu vay, not La (A4) cao hon nét Mi (E4) dang 5 ntta cung. Goi fus; 1a tan s6 chuan ciia not
Mi (E4), ta c6:

o 440
fL = 2% = sz = 5 (HZ)
fMi 213

Dé day s6 1 tré vé am chuan, can tang tan sb tit 300 Hz lén fi; Hz. Goi n 1a s6 nita cung can
tang thém, ta c6 phuong trinh:

P _gp 440 _ N )
300 300 - 212 15
Lay logarit co s6 2 ca hai vé:

2\ 5 =n (22)
log, (22) -2 =™ 19100, (22) — 5.
°g2(15) 2 12 " 82\15) =9

Vi mdi nita cung tng véi géc xoay 90°. nén tdng géc can xoay 1a:
g ung g y ) g8 y

22
a=n-90°= [12-10g2 (E) —5] -90°.

a (12-0,5525 — 5) - 90° ~ 1,6303 - 90° ~ 146, 73°.
Lam tron két qua dén hang don vi, ta dudc géc xoay can thiét 1a 147°.
& Bai 4. Hé thong gdom cac vat nhu sau duge goi 1a mang n:

© Mot mang nghiéng c¢6 n 16 doc theo ddy. Tinh tit trén cao xudng, cac 16 lan lugt c6 duong
kinh 1a 1,2,3,...,n.

© n qua béng c6 duong kinh I cac sé nguyen duong khong 16n hon n, trong dé ¢ thé cé nhiéu
qua boéng c6 cuing duong kinh.

Xét mang n, tha lan n qua bong tit dinh mang xudng, lan lugt ting qua. D6i véi mdi qua bong,
khi lan dén 16 c6 duong kinh 16n hon ho#c bang dudng kinh ctia né thi né sé lot vao dong thoi
doéng 16 nay lai. D6i v6i mot thi tir cdc qua bong sau khi tha lan, néu cac qua bong déu lot vao 16
thi thit ty cac qua bong ay dude goi 1a day dep. Hai diy dep giéng nhau khi va chi khi thit ty ban
kinh ctia béng lot 16 1a nhu nhau. C6 thé tao dude bao nhiéu day dep khac nhau déi véi méang 5
biét rang c6 ding mot qua c6 dudng kinh 14 4 va mot qua c6 duong kinh 1 57
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[} Hmr/y ft/(f/é/fzfdzf, Dé n qua bong déu lot duge vao céc 16 (tao thanh day dep), da tap hop céc

duong kinh ctia cdc qua bong {dy, ds, ds3, dy, ds} phai thoa méan diéu kien: Véi moi sd nguyen k tit
1 dén 5, s6 lugng cac qua bong c6 dudng kinh 16n hon hodc bang k& khong duge vugt qua sé lugng
cac 16 ¢6 duong kinh 16n hon hodc bang k.

S6 luong 16 ¢6 dudsng kinh > k trong méng 5145 —k+1=6 — k.
Goi n; 1a s6 qua béng c6 dusng kinh bang i va ¢, 1a s6 qua bong c6 duong kinh > k. Ta c6 diéu

kién:

Ck :ini <6—k.

Theo gia thiét, c6 ding mot qua duong kin}i_: va mot qua duong kinh 5 nén ny = 1,n5 = 1. Khi
do:

© k=5:¢5=mn5;=1<1 (théa man).

& k=4:¢cy =ng4+n;=2<2 (théa man).

©k=3:c3=n3+2<3=n3<1L

O k=2:c0=ng+n3+2<4=mny+n3<2.

S k=1:¢1=n14+ny+n3+ng+ns=>5<5 (luon ding).
Vi tong s6 bong 1a 5 nén ny + ny + nz = 3. Cac bo (ny,na, n3) thda man la:

(1) Néung=1: Tacony +1 < 2= ny € {0,1}.

® ng=1=n; =1: Tap bong {1,2,3,4,5}. S6 day dep 1a 5! = 120.

& ny=0=n; =2: Tap bong {1,1,3,4,5}. S6 day dep la Z—: = 60.
@ Néu nz = 0: Ta c6 ny < 2 = ny € {0,1,2}.

® ng=2=n; =1: Tap bong {1,2,2,4,5}. S6 day dep la Z—: = 60.

® ng=1=n; =2: Tap bong {1,1,2,4,5}. S6 day dep la ;—: = 60.

® ng=0=n; =3: Tap bong {1,1,1,4,5}. S6 day dep la ! = 20.

3!
Tong s6 day dep khac nhau cé thé tao duge la:
120 4 60 + 60 + 60 + 20 = 320 (day).

& Bai 5. Cho hinh chép S.ABCD c¢6 day la hinh chi nhat véi AB = 1, AD = /2, SA =1 va
SA 1L (ABCD). Goi M la trung diém ctia AD. Khodng céach tit diem C t6i mat phang (SBM)
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bang bao nhiéu?

[ Hu0/17 (‘./(5)1(75(212. Chon hé truc toa do Ozxyz sao cho A = 0O(0;0;0), diém B nim tren tia Oz,
/ g
diém D nim trén tia Oy va diém S nam trén tia Oz.
Dua vao gia thiét, ta c6 toa do cac diém nhu sau:

A(0;0;0), B(1;0;0), D(0;4/2;0), S(0;0;1). Vi ABCD la hinh chi nhat nén C(1;+/2;0).

, 2
M la trung diém cua AD = M (O; \/7—; O>.

Xét mat phéng (SBM):
—_ 5 2
Vects SB = (1;0; —1), SM = ((); g; _1>.

Vecto phap tuyén ctia mit phing (SBM) la:

n = [S—B),S—]W)] = <§;1;§>.

Dé don gian, ta chon vecto phap tuyén la n = V2.1 = (1;V/2;1).

Phuong trinh mat phang (SBM) di qua S(0;0;1) c¢6 dang:
z—0)+V2(y—0)+1(z—1)=0=a+V2y+2—1=0.

Khoang cach tit diém C(1;+/2;0) téi mat phing (SBM) la:

1 2-v2 —1 1+2-1 2 2
a(C.(sBMy) = LT Y2 V2HO0 -1 1+ ‘:-:521.

\/12+(\/§)2+12 VI+2+1 V4

Vay khoang cach tit diém C' t6i mat phang (SBM) biang 1.
& Bai 6. Hinh vé dudi day mo t& mot cian phong hinh hop chit nhat ABCD.A'B'C'D’ v6i AB = 3
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m, BB’ = BC =4 m, tai C' c6 mot to kién.

B’ C’
i
I
|
i
I D’
AK ;
AN 4 m
\ |
A I
\\ X
\
N
N
\\| 4
B"L____________fn_ __________ C
31’1’1//”
A D

Kién 1 xuat phét tit A’ bo vé t6 v6i van tdc 0,02 m/s trén hai doan thang lién tiép A’B, BC. Kién
2 xuat phat tit D bo vé to véi van toc 0,06 m/s trén hai doan thang lién tiép DC’, C'C. Biét ring,
hai con kién xuéat phat cing mot lic. Héi, khi kién 2 con cach to 1 m thi khoang cach gitta hai con
kién 1a bao nhieu m? (lam tron dén hang phan tram).
[} /Zz’a(w(/c din oié. Chon hé truc toa do Ozyz sao cho A(0;0;0), D(4;0;0), B(0;3;0), A’(0;0;4).
Khi do ta co:

C(4;3;0),C"(4;3;4).
Do dai cac doan duong di chuyén:

& A'B = /024 3>+ (—4)? = 5 m; BC =4 m. Tong quang dudng kién 1 14 9 m.
& DC'"=+02+32+42 =5m; C'C = 4 m. Tong quang dudng kién 2 1a 9 m.

Khi kién 2 con cach t6 1 m, quang duong kién 2 da di duge la s =9 —1 =8 m.
, 8 400
Thoi gian di chuyen la: t = i—z = 0.06 =5 (giay).
Tai thoi diém nay, kién 2 dang nam trén doan C’'C va cach C(4;3;0) mot khodng 1 m vé phia
trén theo truc Oz, nén toa do kién 2 1a Py(4;3;1).
400 8

Trong thoi gian ¢, kién 1 di duge quang duong 1a: s; = vy -t = 0,02 - 5 =zm

8 z id
Vis, = 3 < A’B =5, nén kien 1 dang & trén doan A’B. Toa do diem P; théa méan:

s1 == 83 ( 8 32)
A'B=2L2(0;3,-4) = (0, 2; -2 ).
A'B 5 03-4=\0gi-3

AP =

. — 32 28
Toa do kién 1 1a: P, = A"+ AP, = (0;0;4) + (O; 1,6; _E> = <O; 1,6; 1—5)

Khoang cach gitta hai con kién 1a:

28\ 2 169
P1P2:\/(4_0)2+(3_1,6)2+(1—1—5) :\/16+1,96+%%4,33m

Vay khi kién 2 cach t6 1 m thi khodng cach gitta hai con kién 1 4,33 m.

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

87



PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 3 Moén: TOAN 12
Thoi gian lam bai: 90 phiit, khong ké thoi gian phdat dé

(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. Goi S la dién tich hinh phing gidi han béi cic duong y = f(x), truc hoanh va hai
1 2
f(z)dx, b= / f(z)dx. Menh dé
1

dudng thang » = —3, 2 = 2, nhu hinh vé bén dudi. Dt a = /
-3

nao sau day la ding?

@A) S=a+b. B S=-a—0b. © S=a-—b. D S=b—a.
[} Huozy c/(E/z(jzf(é,zf, Duya vao hinh vé, trén doan [—3; 1] do thi ham s6 nam phia duéi truc hoanh
nén f(x) <O0.

Trén doan [1;2] do thi ham s6 ndm phia trén truc hoanh nén f(z) > 0.

Dién tich hinh phing la:
2 1 2 1 2

S = dr = [ —f(x)d dr = — d de=—a+b=b—a.
[ 1@l = [ ~reas [ o= = [ pnes [ s = -arb=b-a

Vay dap an ding la D.
$> Cau 2. Cho hinh chép S.ABCD c6 déy 1a hinh vuong canh bing a, SA L (ABCD), SA = a\/3.

Thé tich khéi chop S.ABCD bang
S

88 > Sww tin vi Bicn soan: 3¢ Plindy Kha - 0399653362



® C‘Bf. 3. © %3 ® o

(&) me(j a/(z/ijzm Dién tich day hinh vuong ABCD 1a B = a?.

Chiéu cao khoi chép 1a h = SA = a\/_.
1

Thé tich khoi chop la V = gB h = § a?- a3 =
$> Cau 3. Trong khong gian Owzyz, mat phiang (P) : x + 5y — 22 —2 = 0 song song v6i mit phang
nao duéi day?

@A) z—>5y+22+2=0. ®B) 2z + 10y — 4z +1 = 0.

© —x—5y—22+2=0. D) =+ 5y —2z—2=0.
[} HUOW a/(ﬁ)éjz'(é,zf. Mit phang (P) c6 vecto phap tuyén 7 p = (1;5; —2).

\/g

Mit phang & phuong 4n B ¢6 vecto phap tuyén 7 g = (2;10; —4) = 2(1;5; —2) = 27 p.
2 10 -4 1

Vi 1=%5 =5 # — nén hai mit phing nay song song véi nhau.
> Cau 4. Trong khong gian Oxyz, mit cau c6 tam I(2;1; —4) va tiép xtc v6i mat phang (a) :
x — 2y + 2z — 7 =0 c6 phuong trinh la
y+1)2+ (2 —4)* = 25.
y—1)2+ (2 +4)? = 25,
1)? 4+ (2 +4)? = 25.

©
D) x—2)2+(y—1) + (2 — 4)* = 25.
(&) Hmm(j C/mijzm Ban kinh mat cau bing khoang cach tit tam I dén mit phang («):
2-2(1 )+2(— ) =7 _ [ 15]
R=d(I = = = 9.
R e

Phuong trinh mit cau la: (v —2)? + (y — 1) (z +4)% = 52 = 25.
¢S Cau 5. Thong ke can nang ciia hoc sinh 16p 12A 6 mot truong THPT ta c6 bang s6 lieu. Tim

sO trung binh ciia bang sb lieu.

() 51, 80. 51,81. (©) 51,809. (D) 52.

[} Huo/n(j a/(‘é‘}ijz'd,zf, Gia tri dai dién cho cac nhém lan luot 1a: 43;48; 53; 58; 63; 68.

Tong s6 hoc sinh lan =10+ 7+ 16 +4 + 2 + 3 = 42.

, 10434+ 7-48+16-53+4-58+2-63+3-68 2176
S6 trung binh la: 7 — R 4; H2 00508 o~ 51,8095,

Gan nhat véi dap an C.
S Cau 6. Ham s6 F(z) duge goi 1a mot nguyen ham ctia ham s6 f(z) trén khodng K néu
@) f'(x) (x),Vx € K. ®) f'(z)=—F(x),Vz € K.

© F'(z) ( ), Vo € K. D) F'(z) = f(z),Vz € K.
[ Hwaiy c/ (/1(21 Theo dinh nghia nguyén ham, F'(z) la nguyén ham cta f(x) trén K néu

F'(z) = f(z) v6i moi = € K.

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



$> Cau 7. Duong cong trong hinh vé bén duéi 1a do thi ctia ham s6 nao sau day?
Yy

/

1
—2—-1
0 x
—2
22+ 2x+2 % + 3z
Ov=""r7 ®v=""g
Tzt —2x —3 e — 2x
Oy="""5— Oy=""1

(&) Hav‘igj CZZQ‘M/I// /éi. DO thi 6 tiem can ding 1a o = —1, loai B va C.
Do thi cat truc tung tai diem (0;2).
V6i ham s6 ¢ phuong an A: y(0) = = = 2 (thoéa méan).

V6i ham s6 ¢ phuong an D: y(0) = — = 0 (khong thoa méan).

=] O N

¢ Cau 8. Cho hinh chép S.ABCD c6 day ABCD la hinh chit nhat. Goi M, N theo thu tu la
trong tam tam gidc SAB va tam giac SCD. Khi d6 M N song song véi mat phang nio sau day?

@) (ABCD). (SAB). © (SAC). ®) (SBD).
e HWW [/(’2/2(7[(2’,[. Goi E, F 1an lugt la trung diém ctia AB va CD.
Vi M, N la trong tam ASAB va ASCD nén i—]\g = g—]; = g

90
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Trong ASEF, theo dinh 1y Thales ddao ta ¢c6 MN //EF.
Ma EF//BC va EF C (ABCD) nén MN //(ABCD).
$& Cau 9. Nghiém ctua phuong trinh cosx =1 la

@A) v = k2m, k € Z. ®) z = kn,k € Z.
@x:g—i—kQW,kEZ. @:L‘:%T,kEZ.

[ Haoy c/é/éﬁ[d[. Phuong trinh lugng giac co ban cosx = 1 ¢6 nghiém la z = k27, k € Z.

$> Cau 10. Tong binh phuong cac nghiém ctia phuong trinh log, (2% — 52 + 7) = 0 bang

@ 7. 13. © 5. D 6.

[} Haog (/(5)7(71,'(212. Phuong trinh tuong duong: 22 — 52 +7=2"=1< 22 — 52 +6 = 0.

Phuong trinh c¢6 hai nghiem x; = 2,7, = 3 (déu thdéa man diéu kien 22 — 5z + 7 > 0).
Téng binh phuong cac nghiém 1a 22 + 22 =22 + 32 =449 = 13.
Ug = 10

¢ Cau 11. Cho cap s6 cong (uy,) théa man . Cong sai cla (u,) 1a
Uy + ug = 26

@® d=3. ® d=>s. © d= 3. ®) d=6.
[ Hwéf’f f/afzzdmfd,z'. Ta c6 uy = 10. Thay vao phuong trinh thit hai: 10 4+ ug = 26 = ug = 16.
Mat khéc ug =ug4 +2d =16 =10+2d = 2d =6 = d = 3.

¢ Cau 12. Cho hinh hop ABCD.A'B'C'D’. Goi M, N lan lugt 1a trung diém ctia cac canh BC
va C'D. Vecto nao sau day bang 2M N?

B/
- ¢
| y
A’ :
/,'#é ———————— A b C
//// ]V
A
D
@ AD. B'D. © BC. ®) AC.

[} /Z{u‘o‘égj f/af,ﬁ,jzfdzf. Trong tam giac BC'D, M va N la trung diém ctia BC vi C'D nén M N la
duong trung binh.

1
Suy ra MN = S BD = 2MN = BD.

Vi ABC'D.A'B'C'D' 1 hinh hop nén BD = B'D'.
Vay 2MN = B'D'.

Phan II. Cau tric nghiém diang sai Thi sinh trd l0i to cau 1 dén cau 4. Méij a) b) c) d)
thi sinh chon ding hodc sai
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& Bai 1. Mot 6ng dan nuéec OAB duge ¢6 dinh vao mot biic tuong dong thoi duge dat trong he
toa do Oxyz va ¢6 cac kich thuée nhu hinh vé.

z

Mo phéng lai hinh éng nude ctia dé sé Dong Nai

& Doan 6ng OA nam tren tia Oy (vuong géc véi tuong), c6 chieu dai OA = 10 dm.

© Doan 6ng AB ndi tiép v6i OA, c6 chieu dai AB = 6 dm. 6ng AB vuong goc véi OA va
huéng xudng dudi, tao v6i mat phang nim ngang (Ozy) mot goc 60°.

¢ Dau B ciia 6ng duge giit ¢6 dinh bdi mot thanh sit ndi véi diém C' trén tuong. Biét diem
C(4;0;5). (Don vi trén cac truc la dm).
a) Toa do ctia diém A(0; 10;0).
b) Hinh chiéu vuong goéc clia diém B lén mit phing (Oyz) la diém H(0;10; —3+/3).
c¢) Do dai thanh sat BC la 14,1 dm.
d) Cao do ctia diém B la —3.
[} Ha‘o‘igﬁ c/a‘”/%z'fézl Dua vao cac dit kien bai toan, ta xac dinh toa do cac diém nhu sau:
& Vi OA nam trén tia Oy va OA = 10 dm nén diém A c6 toa do 1a A(0;10;0). Suy ra khang
dinh a) Ding.
¢ Diém C nam trén tusng (mit phing Oxz), cach O theo truc Oz mot doan 4 dm va cao do
1a 5 dm nén C(4;0;5).
& Xét doan 6ng AB:
% Vi AB 1 OA va OA nam trén truc Oy nén vecto AB vuong goc véi truc Oy, dan dén
yp = ya = 10.
%* AB tao véi mat phang (Ozy) mot goc 60° va huéng xudng dudi, nén do chénh léch cao

dola: zp — 24 = —AB -sin60° = —6 - V3 = —3v3.Do z4 =0 nén z5 = —3v3 ~ —5, 196.

2
Suy ra khang dinh d) Sai.
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1 . N
% D06 doi theo phuong Ox la: xtp — x4 = AB - cos60° = 6 - 3= 3. Vi diem B nam cung
phia duong v6i C' trén truc Ox nén xg = 3.
& Vay toa do diém B 1a B(3;10; —3v/3).

& Hinh chiéu ctia B len mat phang (Oyz) (mat phing » = 0) la diém H(0;10; —3+/3). Suy ra
khing dinh b) Ding.

& Do dai thanh siat BC:
BC = \/(a:c —2B)? + (Yo —yB)* + (2¢c — 2B)* = \/(4 —3)24 (0 —10)2 4 (5 — (—3V/3))2

BC = /12 + (—10)2 + (5 + 3v/3)2 = /1 + 100 + (25 + 27 + 30v/3) = /153 + 30/3 ~ 14, 316 dm.
Vay khéng dinh ¢) Sai (vi 14,316 # 14, 1).

& Bai 2. Trong mot khu vire do thi, cdnh sat giao thong ghi nhan cac truong hop vi pham toc do
trong gio cao diém. Théng ké cho thay:

& Ty lé nam gidi tham gia giao thong trong gio cao diém 1a 60%, ty 1é nit gidi 1a 40%.
& Trong s6 cac 1ai xe nam, ty 1é vi pham toc do 1a 10%.
& Trong s6 cac lai xe nit, ty & vi pham téc do 1a 3%.

Xét tinh ding/sai ctia cac khang dinh sau:

a) XAac suat mot lai xe duge chon ngau nhién trong gio cao diém la nam gi6i va vi pham toc do
la 0, 06.

b) Xéc suat mot 1ai xe duge chon ngdu nhién trong gid cao diém vi pham téc do 1a 0, 13.

¢) Néu mot lai xe duge chon ngau nhién vi pham téc do, kha ning cao ngudi d6 1a nam gidi.

d) Gia sit canh sat chi dimg xe clia nhitng ngudi vi pham téc do dé xit phat. Biét mot ngudi da
bi ditng xe, xac suat nguoi do 1a nit gidi 16n hon 0, 2.

[} Hmféy f/{?/ijzfdzf, Goi cac bién cb:

& M: "Lai xe dugc chon la nam gi6i". Ta c6 P(M) = 60% = 0, 6.

& F: "Lai xe dugce chon 1a ntt giéi". Ta c6 P(F) = 40% = 0, 4.

& V: "Lai xe dugc chon vi pham toc do".
Theo gia thiét ve ty lé vi pham c6 diéu kién:

© X4c suadt nam giéi vi pham: P(V|M) =10% = 0, 1.

© Xac suat nit gi6i vi pham: P(V|F) = 3% = 0, 03.

a) Xac suat lai xe duge chon 1a nam gi6i va vi pham toc do 1a:

P(MAV)=P(M)-P(V|M)=0,6-0,1=0,06.

Khang dinh a) Ding.

b) Xac suat mot 1ai xe duge chon ngau nhién vi pham toc do tinh theo cong thiic xac suat day
du:

P(V) = P(M)- P(VIM) + P(F)- P(V|F) = 0,6-0,1+0,4-0,03 = 0,06+ 0,012 = 0,072.
Vi 0,072 # 0,13 nén khang dinh b) Sai.
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¢) Néu biét 14i xe vi pham toc do, xac suat ngudi d6 1a nam gidi la (theo cong thitc Bayes):
P(MNV) 0,06 5
P(M|V) = = = - =~ 0,8333.
MV)==557 ~0.0m2 6~
Vi P(M|V) = 83,33% > 50% nén kha ning cao ngudi vi pham la nam gidi. Khang dinh c)
Ding.

d) Xéc suat ngudi bi ditng xe (ngudi vi pham) 1a ntt gidi la:
P(FAV) 0,012 1

- — — ~ 0, 1667.
P(V) 0,072 6

Vi 0,1667 < 0,2 nén khang dinh d) Sai.

P(F|V) =

& Bai 3. Cho ham s6 y = f(z) = 2 4+ 32* — 3z + 1. Xét tinh ding sai ctia cac ménh dé sau:
a) Ham sb trén c6 hai cyc tri gom mot cye tieu va mot cyc dai.
b) Gia tri 16n nhat ctia ham s6 trén doan [—1;2] bang 12.
c) Ham s6 nghich bién trén khoang (—2; —1).
d) Dao ham cia f(z) 1a f'(x) = z* + 6z — 3.
(2} Hu‘o‘zy diin gidi. Xét ham sb y = f(z) =a%+32% =3z + 1.

& Tap xac dinh: D = R.
& Dao ham: f'(z) = 3z* + 6z — 3.
x:—l—\/ﬁz—Z,éﬂ
& Xét phuong trinh f'(z) =0 < 322+62—3 =0 2°+22—-1=0 & :
r=—-1+vV2=~0,41
Bang bién thién:

T | =00 —1-+2 —14++2 +00

f(z) + 0 — 0 +

f@ | — —

& ¥y a) Dang: Dao ham f/(x) 1a mot tam thitc bac hai ¢6 hai nghiém phan biet, do d6 ham s6
bac ba luon c6 hai diém cyc tri (mot cyc dai va mot cue ticu).
& y b) Sai: Trén doan [—1;2], ta tinh cac gia tri tai bién va diém cuc tri ndm trong doan:
% f(=1) = (1) + 3(=1)? = 3(—=1) + 1 = 6.
k f2)=29+3.22-3.24+1=15
*r=—-14+v2~0,41€[-1;2], taco f(—1+2) =6 —4v/2~0,34.
So sanh cac gia tri trén, ta thay gia tri 16n nhat ctia ham s6 trén doan [—1;2] 1a 15.
¢ ¥ ¢) Duang: Dya vao bang bién thién, ham s6 nghich bién trén khoang (—1 — v/2; —1 4+ /2).
Vi (=2;—1) C (=1 — v/2; =1 + v/2) nén ham s6 nghich bién trén khoang (—2; —1).
& y d) Sai: Dao ham dung ctia ham s6 1a f'(z) = (z® + 32% — 3z + 1)’ = 32% + 62 — 3.
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& Bai 4. Cho hinh vé dudi day 1a do thi van toc v(t) (m/s) cia mot ca no chay trén song trong
10 giay dau tien (¢t = 0 1a thoi diém ca no bat dau chuyén dong).

v (m/s)
C D
3 iiiiiiiiiiiiiii | |
B B
1p-----2 | | | ]
1 1 1 1 t (s)
O 2 4 7 10

a) Van toc chay clia ca no trong khoang thoi gian titr 4 giay dau tien tiang dan.
b) Trong 10 giay dau tién, van téc ca no chay 16n nhat trong 4 giay.

4

§t khi0 <t <2
o 3 ) . t—1 khi 2 <t <4
c¢) Trong 10 giay dau tién, ca né chay véi van toc v(t) theo ham v(t) = :
3 khid<t<7
2 23
—t+— khi7<t<10
(T3 Ty M isrs

d) Van t6c chay trung binh ctia ca no 10 giay dau tien la 2,5 (m/s).
o m)‘?/c a/(i/z(jzfdz,

a) Tt do thi ta thay: Trong khodng thoi gian tit 0 dén 4 giay, do thi di len, do d6 van tdc chay
clia ca no tang dan. (Ding)

b) Van t6c 16n nhat cia ca no 1a 3 m/s, dat duge trong khodng thoi gian tit ¢t =4 dén t = 7.
Thoi gian duy tri van toc nay 1a 7 — 4 = 3 giay. Vay trong 10 giay dau tién, van toc 16n nhat duge
duy tri trong 3 giay. (Sai)

c¢) Xac dinh phuong trinh cac doan thang trén do thi:

1
© Doan OB: Di qua (0,0) va (2,1) = v = —t.

2
3—1
& Doan BC: Di qua (2,1) va (4,3):>U—1:m(t—2)=>vzt—l.
® Doan C'D: La dudng ndm ngang di qua v = 3 = v = 3.
3—1 2 2. 23
& Doan DE: Diqua (7,3) va (10,1) = v—1 = - 1O(t—lO) =0 = —g(t—l())—l—l = —gt—i—?.

Vay ham s6 v(t) nhu dé bai néu la chinh xac. (Dung)

d) Quang duong chuyén dong ctia ca no trong 10 giay la dién tich hinh phang gisi han béi do
thi va truc hoanh:

10 2 1 4 7 10 ) 23
3:/ v(t)dt:/ —tdt+/ (t—l)dt+/ 3dt+/ (——t+—) dt
0 0 2 2 4 7 3 3

217 e ! 2 23t"
s= 5], 51, rmeie [+ 5] =1 avore=mom
0 2 7

L 20
Van toc trung binh 1a: vy, = 1i0 =10= 2 (m/s). (Sai)

Phan III. Cau tra 18i ngan Thi sinh trd loi tic cauw 1 dén cau 6.
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& Bai 1. M4i chia ddi xiing qua truc, c6 bien dang f(z) = 6-e % +1 (0 < 2 < 6). Cong chua
dang parabol, rong 4 m va cao 3 m. Mdi cita so kich thude 1 m x 0,5 m (c6 3 ciia s6). Mat tién
phia trudc ciia mat sé duge son mau vang day 0,1 mm. Hbi can bao nhiéu lit nuée son? (lam tron
két qua dén hang phan mudi).

Y

wm/

[} Ha‘a‘éy a/r?/éj[d,zf. Mai chiia déi xitng qua truc Oy, nén dién tich mat tien duge tinh nhu sau:

Dién tich hinh phéng giéi han béi bien dang mai chiia va truc hoanh: Do tinh déi xtng, dien
tich nay la:

6 6

6

S = 2/ (6% +1)dx = 2 W6—07595 + x} =2[-12¢7° + 6 — (—12¢” + 0)]
0 Yy 0

Sy =2(18 — 1273) = 36 — 24e™3 ~ 34,805 (m?).
Dién tich cong chiia (hinh Parabol): Céng rong 4 m (tit # = —2 dén z = 2) va cao 3 m.
Ap dung cong thiic tinh dién tich hinh phing giéi han bdi Parabol va truc hoanh:

2 2
Sngxr(f)ngxcao:g-4o3:8(m2).

Dién tich ciia 3 ciia so:
Sy =3x (1x0,5)=1,5 (m?).
Dién tich mit tien thuc té can son:
S =25, —8,—S3=(36—24e73) =8 — 1,5 = 26,5 — 24e~% ~ 25,305 (m?).
Do day 16p son d = 0,1 mm = 0,0001 m.
Thé tich son can diung la:
V =5-d~25,305-0,0001 = 0,0025305 (m?).
Déi sang don vi lit (1 m® = 1000 lit):
Vi = 0,0025305 - 1000 == 2, 5305 (lit).
Lam tron két qua dén hang phan muoi, ta can khodng 2,5 lit nudc son.

& Bai 2. An va Binh rat giéi Toan, cting tham gia mot tro choi, dau tien An béc ngau nhién mot
thé tit hop thit nhat chia sau thé giong nhau duge danh s6 tit 1 dén 6, tiép theo Binh boc ngau
nhién mot thé tit hop thit hai chia boén thé giong nhau duge danh s6 tit 1 dén 4. Goi s6 An boc
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a
dugde 1a a va s6 ctia Binh 1& b, sau d6 hai ngusi cting tinh gia tri ctia tich phan I = /xbdx. Néu

0
két qué I 1a mot s6 nguyen thi An thang, nguge lai Binh thing. Tinh x4c suat An thang cuoc (két

qué lam tron dén hang phan tram).
[} Ha‘o‘/gj a/a“/éjz'd,zf, Goi a 1 s6 trén thé An boc duge, ta c6 a € {1;2;3;4;5;6}.
Goi b 1a 6 tren thé Binh boc duge, ta c6 b € {1;2;3;4}.

Mbi cap so (a,b) tuong ting véi mot két qua boc thé. S6 phan t1t clia khong gian mau la:

n() =6-4=24

Gié tri cta tich phan duge tinh nhu sau:

a

b+1 7@ b+1
I= [ atd :V ] S
/“"" T, bt

0

An thing cuoc khi va chi khi I 14 mot s6 nguyén, tic 1a a®*t @ (b+1). Ta xét cac truong hop
dya trén gia tri ciua b:
2
® Trudng hgp 1:b:1:>b+1:2.I:% €Z e a’ i 24 alasdchin = a € {2:4;6). C6
3 két qua.
3
® Trudong hop 2:b:2:>b+1:3.1':%€Z<:>a3 : 3o a chia hét cho 3 = a € {3;6).
Co6 2 két qué.
4
® Trudng hop 3: b=3=b+1=4. I:az € 7Z < a* i 4. Néu a 1é thi a* 1é, khong chia hét
cho 4.
Néu a chén thi a = 2k = a* = 16k* : 4. Vay a € {2;4;6}. C6 3 két qua.
5
& Truong hop 4:b:4:>b+1:5.I:%EZ<:>a5 : 5 < a chia hét cho5=a=5.Co 1
két qua.
Tong s6 cac két qua thuan lgi cho bién ¢6 A "An thang cudc" la:

n(A)=34+2+3+1=09.

Xac suat dé An thing cuoc la:
n(A) 9

P(A) = @ = 21 = %37

Lam tron két qua dén hang phan tram (chi s6 thap phan thi hai), ta dugc:
P(A) =0, 38.

& Bai 3. Dong Huong hién hoa trong xanh, ling 16 troi gitta long thanh phd Hué ¢6 kinh va mong
mo. Nhin tit trén cao, hai bs song trai dai nhu hai duong thang song song. Cot cd Phu Van Lau
sting sitng cao 54,5 mét nhu 14 mot ching tich hao hung ctia lich sit. Biét rdng hai bo song cach
nhau 400 mét va chan cot ¢o (hinh chiéu vuong goc ctia dinh cot co xuéng mat dat) ndm cich mép
song gan nhat mot khoang 200 mét. C6 hai ban hoc sinh ding ¢ hai bo song, ban hoc sinh A
cting bd véi cot ¢o nhin dinh cot co so v6i mat dat mot goc o véi tana = 0,1 v ban hoc sinh B
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ding & bo bén kia nhin dinh cot ¢d so v6i mat dat mot goc B véi tan S = 0,07. Ho6i hai ban hoc
sinh cach nhau xa nhat 14 bao nhieu mét? (Gia st rang mat dat 13 bang phang va tam mat hai

ban hoc sinh ngang véi mat dat, két qua lam tron dén hang don vi).
S

(Y /‘[u‘()/zgﬁ z/zznjzfd,zi. Goi S 1a dinh cot co va H 1a chan cot co trén mat dat. Theo gia thiét,

SH =54,5 m.
Goi A va B lan lugt 1a vi trf ciia hai ban hoc sinh ditng ¢ hai bén b song.
. R . SH 54,5
& Trong tam giac vuong SHA, ta c6: HA = = —— =545 (m).
tan « 0,1

SH 54,5 5450
tans 0,07 7

Chon he truc toa do Ozy trén mat dat véi goc toa do O = H(0;0).

& Trong tam giac vuong SHB, ta c6: HB = ~ 778,57 (m).

Gia sit hai bo song song song véi truc Oy.
< B0 song thtt nhat (noi ban A ditng) cach H mot khoang 200 m nén c6 phuong trinh z = 200.
Khi d6 toa do ctia A 1a (200;y4). Vi HA = 545 nén:
2007 4 y% = 545 = y4 = 545 — 2007 = 257025 = y4 ~ £506,98 (m).
< B0 song thit hai (noi ban B ding) cach bo thit nhat 400 m va ndm khéc phia véi H so véi

bd thit nhat, nén c6 phuong trinh z = 200 + 400 = 600.

5450
Khi d6 toa do ctia B la (600;yg). Vi HB = — neén:

450\ 2 12062
600° 1 o7, — (5750> . 029500

Khodang céch gifta hai ban hoc sinh 1a: AB = /(600 — 200)% + (yp — ya)>.

= yp ~ £496,16 (m).

Dé AB dat gia tri 16n nhat thi |yp — y4| phai 16n nhat. Diéu nay x4y ra khi y4 vh yp nim vé
hai phia so v6i truc Oz (trai dau nhau).

Y5 — Yalmax & 506,98 + 496,16 = 1003, 14 (m).
Khi d6, khoang cach xa nhat gitta hai ban 1a:
ABipax = /4002 + 1003, 142 ~ 1079, 95 (m).
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Lam tron dén hang don vi, ta dude két qua 1 1080 mét.

& Bai 4. Mot doanh nghiép phan bo ngan sach quang cao trén Facebook va Google vé6i tong s6
tien khong vuot qua 80 trieu. Chi phi cho Facebook nam trong khodng tit 20 dén 50 triéu. Chi phi
cho Google t6i thiéu la 15 trieu. S6 tién chi cho chay quang céo trén Google khong duge vuot qua
chi phi chi cho quang cdo trén Facebook. Biét ring s6 khach tiép can 1a 4 nghin khach cho moi
triéu tien chi quang cao trén Facebook va 6 nghin khach cho méi trieu quang céo trén Google. Hoi
luong khach tiép can 16n nhat 14 bao nhiéu nghin?

Yy
80 xr = 50
y=u1x
40
C(50; 30)
201 y=15
15
A(20;15) B(50; 15)
20 40 50 80 z

[} Haoiy (z,/(z’/é/cz'(z’,z'. Goi z (triéu dong) la sb tién chi cho quang céo trén Facebook.

Goi y (trieu dong) la sb tién chi cho quang cdo tren Google.
Diéu kien: z,y > 0.
Dira vao cac dit kién ctia bai toan, ta lap duge hé bat phuong trinh rang buoc sau:
x4y <80 (téong ngan sach khong qua 80 trieu)
20 <2 <50 (ngan sach FB tit 20 dén 50 trieu)
y > 15 (ngan sach Google t6i thicu 15 triéu)
y <z (ngan sach Google khong vugt qua FB)
Mién nghiém ctia hé bat phuong trinh 1a mién da giac ABCDE (phan to6 mau trong hinh vé). Toa
do cac dinh cta da giac la:
& A(20;15): giao cia x = 20 va y = 15.
& B(50;15):
& (505 30):
& D(40;40): giao cia v +y =80 va y = x.
& F(205;20):

giao ctia x = 50 va y = 15.

giao cua x = 50 va x + y = 80.

giao cia x =20 va y = x.
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Ham s6 biéu thi tong lugng khach tiép can (don vi: nghin ngusi) 1a: F(x;y) = 4 + 6y.
Gia tri ctia F'(x;y) tai cac dinh clia mién nghiem Ia:

& F(A) = F(20;15) =4-20 46 - 15 = 170.

) ) =
& F O):F(5O 30) =450 + 6 - 30 = 380.
) = F(40;40) = 4 - 40 + 6 - 40 = 400.
& F(E) = F(20;20) = 4-20 + 6 - 20 = 200.
So sanh cac gia tri, ta thay F(x;y) dat gia tri 16n nhat bang 400 tai diem D(40;40).
Vay luong khéach tiép can 16n nhat 13 400 nghin khach.

& Bai 5. Cho hinh chép S.ABCD c6 SD vuong goc véi (ABCD), SD = 5v/5. Day ABCD la
hinh thang vuong tai A va D v6i CD = 2AD = 2AB = 10. Goi M la trung diém ctia BC. Tinh
khoang cach gitta hai dudng thing AC va SM.

[} /‘[mf/(y a/(?/i/czfa’[.

Goi N la trung diém ctia AB. Suy ra M N la dudng trung binh ctia AABC.
= d(AC,SM) = d(AC,(SMN)) =d(I,(SMN)) (v6i I = DN N AC).

Ta co

d(I,(SMN)) IN IN AN IN

IDN(SMN) = N = 5 s = BN 5(doAN//CD Lo

1 1
D Ch 1 DN 5
= d(I,(SMN)) = %d(D, (SMN)).

Xét AADN va ADCA c6

D= A=90°
AN AD 1
AD _ DC 2

= AADN = ADCA (c.g.c)
— ADN = DCA
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= DN 1L AC = MN L (SDN).
Ta co
(SMN) L (SDN)
(SMN)N(SDN)=SN  =d(D,(SMN))=DH.
Trong (SDN),DH L SN
1

R . 1 1
ASDN vuong tai D: DI = SD2 + N2 = DH =5.

= d(I,(SMN)) = %d(D, (SMN)) = 1.

& Bai 6. Mot cai chau dung nude c6 dang hinh chép cut deu, day chau 1a tam gidc déu canh bang
2dm, miéng chau la tam giac déu canh bang 5dm va chiéu cao chau nuéc bang 3dm. Nguoi ta

2 3 2 . £
bom nuée vao chau véi luu lugng khong doi % lit/phit. Tai thoi diem 14 phat sau khi bom toc

do dang len ciia nude trong chau la — dm/phut, gia tri cia a bang bao nhieu?
a

[} Hzm‘ﬂj z/{é’/zji{éi, Goi MN la do dai canh tam gidc déu theo muc nuée tic thoi (MN thay
doi).

Diat MN = a x h+ b (ham s6 bac nhat theo h).
Khi A =0 thi MN = 2; khi h =3 thi MN = 5.

b=2 b=2
Do d6 = ; suyra‘MN:h—I—Q\.
3a+b=5 a=1

MN*V3  (h+2)*V3
4 4 '
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2 1 .
The tich nudc tite thoila V = gh(So +1/ 505+ 95); Sp la dién tich mét nude ban dau (ddy nho).

\/§+\/\/§_(h+i)2\/§+(h+2)2\/§ N

V== 1 =5 [4+2(h+2)+ (h+2)?].
V= h\/_(hQ + 6h + 12) = */2§<h3 +6h% +12h)  (x).
Sau 14 phut thi lugng nuée trong chau la V = ? x 14 = %ﬁ dm?.
Do do g(h3+6h2+12h) = % = h =2dm.
V3

Tit (%) dao ham hai vé theo ¢ ta duge: V'(t) = —(3h? + 120+ 12) - W'(t)  (xx).

12
Thay cac gia tri h = 2; V'(t) = —5 Vo (xx) ta duge: W'(t) = D dm/phut.

Vay a = 12.
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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. Cho ham s6 y = f(x) lien tuc tréen R va ¢6 mot nguyén ham la F(z). Biét ring
2
F(1) =9,F(2) = 5. Gi4 tri ctia tich phan / f(z)dx bang
1
@ 14. 4. © -4 ©) 45.
2
o Hm)‘y a,/(z‘”/ifz'a?zi. Theo dinh nghia tich phan, ta co / f(zx)de =F(2)—F(1) =5—-9=—4.
1

$> Cau 2. Cho hinh chép déu S.ABCD. Mit phing ndo sau day vuodng goc véi miat phang
(SAC)?

@) (SAD). (SBC). © (SAB). @ (SBD,).
[ Hzm‘g dén oidi.

Vi S.ABCD la hinh chop déu nén day ABCD la hinh vuong. Goi O 1a giao diém ctia AC va BD,
khi d6 SO L (ABCD).

Ta c6 BD L AC (tinh chét hinh vuong) va BD 1 SO (do SO L (ABCD)).

Suy ra BD 1 (SAC). Ma BD C (SBD) nén (SBD) L (SAC).

$® Cau 3. Trong khong gian véi hé truc toa do Ozyz, cho dudng thing d : T =

4 3 -7
Phuong trinh mat phang di qua A(1;2;3) va vudéng géc véi dudng thang d 1a
@) 4z +3y+7z—11=0. ®) 4z +3y+ 7z + 11 =0.
© 4+ 3y — 72+ 11 =0. (D) 4r+3y — 72— 11 =0.

[ Hmffy (/(z‘“/yzfdzf. Duong thing d c6 vecto chi phuong @4 = (4;3; 7).
Mit phang vuong géc véi dudng thing d nén nhan 7 = w4 = (4;3; —7) lam vecto phap tuyén.
Phuong trinh mat phang di qua A(1;2;3) la:
4z—1)+3y—2)—T7(2—3)=0 <= 4o +3y— 72+ 11 =0.
$> Cau 4. Tim tap nghiém S cia bat phuong trinh (2 — v/3)* < 1.
@) S = (0;+o0). S = (0;1).
© S =(-1;0). D) S = (—o0;0).
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ey Hwéy f/z;,i/mf(zz; Tac60<2—+3<1.

Bat phuong trinh (2 —v3)* <1 <= (2—3)* < (2—V3)? < 1 >0.
Vay tap nghiém la S = (0; +00).

$> Cau 5. Hinh vé sau day la do thi ham s6 nao?

3 e 2 3 @
—1
—2
@A) y=a%—2z+1. ® y=a%—222+1.
@y:—x3—|—2x2—|—1. @y:$3+2$2+1.

() Hwa/ﬁ (/('z‘}z(ﬁzfrézf. Dura vao do thi ham s6, nhanh cudi bén phai di lén nén hé s6 a > 0.

D5 thi cit truc tung tai diém (0;1) va di qua diém (1;0).
Kiém tra v6i phuong an y = 2® — 22 + 1, ta thay hoan toan khép véi hinh vé.

¢ Cau 6. Cho cap s6 nhan (u,,) ¢6 us = 5 va ug = 40. S6 hang w4 clia cap s6 nhan la
A) uy = —15. B uy = —10. © ug = 15. (D) ug = 10.

[} Haaéy J(S)g&élﬂ. Tacoug=uz-q¢> < 40=5-¢ < ¢q=2.

Vay s6 hang uy = uz - ¢ = 5-2 = 10.

¢ Cau 7. Nguyén ham ctia ham s6 f(z) = 322 —sinz 13

@A) F(x) =23 —cosxz + C. ®B) F(z) =2+ cosz + C.
(©) F(x) =6z —cosx + C. (D) F(z) =6z +cosz + C.

(&) H”é?j din gici. Ta c6 / (32 — sinz)dz = 2° + cosx + C.

¢ Cau 8. Cho hinh lang tru ABC.A’B'C’. Phat biéu nao sau day la ding?

@ BC=-AA +AB - AC. ® BC = —AA — AB + AC.
© B'C =—AA — AB — AC. ® B’C’ AA’ AB+ AC.
e ucong a/(zn giéi. Taco B'C = BB+ BC =—AA + (AC — AB) = —AA' — AB + AC.

¢ Cau 9. Rat gon biéu thitc P = sin 3z cos x — sin z cos 3z.
(A) P = sin4az. P = cos 2. (© P =sin2z. (D) P = cos4z.
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[ Hmféz/c a@ﬂ(jiéé. Ap dung cong thiic cong: P = sin(3z — x) = sin 2z.

¢ Cau 10. Théng ké diém kiém tra hoc ki 1 mon Toan ctia 300 hoc sinh 16p 12 duge mo ta &
bang sau:

Diém [2:4) | [4;6) | [6;8) | [8;10)
S6 hoc sinh | 20 50 70 160

Khoang bién thién ctia mau so lieu trén 1a

@ 7. 140. © 8. (D) 160.

o Hecong din ¢iéi. Khoang bién thien 1a R = 10 — 2 = 8.

> Cau 11. Trong khong gian Ozyz, cho mat phang (P) : z — 3y — 4z + 1 = 0. Mot vects phap
tuyén ctia mat phang (P) ¢ toa do 1a

@) (=1;-3;-4). (1; —=3; —4).
© (1;-3;4). ®) (1;3;4).

[} Huozzj a,/('z“/zfﬁzf(z’zf. Mit phang (P) c6 mot vectd phap tuyén 1a 7 = (1; —3; —4).
C

¢S Cau 12. C6 7 chiée ghé xép thanh hang ngang. C6 bao nhiéu cach xép 3 ngudi vao 7 chiéc ghé
do6 sao cho mdi ngusi ngdi mot ghé?

@) 21. 210. © 35. (D) 343.

e /luong a/(?/éjz'd,z',, S6 cach xép la A% = 210 céch.

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

& Bai 1. Ngusi ta mudn tao mot gia dé bang sat bén canh mot bidc tuong c6 hinh dang 1a doan
cong BDN nhu hinh vé du6i, gid dd duge gan véi tuong bang ba thanh sit AB,CD, MN cung
vuong goc véi tuong (A, C, M thang hang). Gia d dugc xem nhut 1a mot phan ctia dd thi ham s
y = log x trong mat phang toa do (Oxy) véi truc tung tring v6i hinh chiéu vuong goc clia gia dé
len mit tuong (don vi trén truc tinh bang mét). Biét AB = 10 cm, AM = 1,4 m va do dai phan do

b
thi ctia ham s6 y = f(x) lien tuc tren doan [a; b] duge tinh theo cong thic L = [ /1 + [f'(z)]?dz.

/
/
M N
/
/
/
_CH D
/
/
AreB
N ST 2 . 1
a) Dao ham cta ham s6 y =logz la ¢y = ——.
xIn10

b) Trong mit phang toa do (Ozy), diem B c6 hoanh do bang 0, 1.
c¢) Trong mit phing toa do (Ozy), diem N c6 tung do bang 1, 4.
d) Do dai gia dd bang 2,97 mét (két qua duge lam tron dén hang phan tram).
[} Ha()?j f/@’/z(,jzfdzf. Thiét 1ap he truc toa do (Ozy) sao cho truc tung Oy trung v6i mat tudng,
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truc hoanh Oz vuong goéc véi mat tuong. Don vi tinh 1&4 mét (m).

a) Ham s6 y = logx = log;y z. Theo cong thitc dao ham ham s6 logarit co s6 a: iy = (log, x) =

rlna’

1
Vay v = T Day la khang dinh Dung.

b) Thanh sat AB vuong goc vdi tuong va c6 do dai 10 cm = 0,1 m.

Do diém B niam trén do thi ham s6 va AB la khoang cach tit B dén truc tung nén hoanh do
ctia diem B la 23 = AB = 0, 1. Day 14 khing dinh Diing,.

c) Taco zp =0,1 = yp =log(0,1) = —1.

Vi thanh sit AB nim ngang nén tung do ciia diém A trén tudng ciing 1a y, = —1.

Biét AM = 1,4 m v M nam phia trén A trén truc tung nén tung do cta diem M la:

Y =ya+ AM = —1+1,4=0,4.

Vi thanh sit M N ndm ngang nén tung do ciia diém N biang tung do diém M, tic 1a yy = 0, 4.
Khéng dinh néi tung do N bing 1,4 la Sai.

d) Dé tinh do dai gia dd L, ta can xac dinh can x clia diém N.

V6i yn = 0,4, ta c6: 0,4 = logay = zy = 10%* =~ 2, 512.

004
\/ xl 10

Stt dung may tinh cam tay tinh tich phan nay, ta duge: L ~ 2,54 m.
Khing dinh néi do dai bang 2,97 m la Sai.

Do dai gia da la:

& Bai 2. Trong mot mo hinh nong nghiép cong nghé cao, mot tAm pin ning lugng mat troi phéng
dugc 1ap dat nghieng sao cho bé mit ctia né nam trén mat phang (P) : 22 + 2y + 2 — 6 = 0 (xét
trong hé khong gian toa do Oxyz v6i don vi do 1a mét, mit phang (Ozy) dude xem la mat dat
phing). Ngudi ta lap ddt mot robot ¢d dinh § trén cao dé kiém tra bui ban. Robot c6 mat phat
tia laser tai diém S(1;1;6). Robot thyc hién quét tia laser trén bé mat tam pin. Tai mot thoi diém
tia laser dugc chiéu theo dudng thang A c6 vecto chi phuong @ = (1; —2; —2) va cham vao bé mat
tam pin tai diem M.
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a) Khoang cach tit mat phat tia laser S dén mat phang (P) bing % mét.

b) Diém M c6 toa do la (1;1;2).

¢) Géc a hop béi tia laser A vi mat phang (P) théa man hé thic sina = g
)

d) Khi vé sinh, nuéc duge phun tring diém cham ctia tia laser trén tAm pin sé tao thanh dong
nude chiy trén bé mat pin xuéng dat theo huéng ddc nhat, qui dao chay ctia dong nuéc nam
tren mot duong thang. Dudng thang dé c6 mot vectd chi phuong 1a ¥ = (1;1; 3).

[ Hwo‘éz/c f/afn(jm’z. Mit phang (P) c6 vecto phap tuyén la 7 = (2;2;1).

a) Ding. Khoang cach tit diém S(1;1;6) dén mat phang (P) duge tinh theo cong thitc:

2:-142-141-6—6 4 4
as, (py = 1212 LY L4 4 e,
V22422412 Vo 3
b) Sai. Duong thing A di qua diém S(1;1;6) va c¢6 vecto chi phuong @ = (1;—2;—2) c6
phuong trinh tham so:

r=1+1
A:dy=1-2t (teR).
z2=6—2t

Diém M la giao diém ciia A va (P), toa do ctia M iing v6i t théa man:
20+t)+2(1—-2t)+(6—-2t) —6=0< —4dt+4=0<1t=1.
Thay t = 1 vao phuong trinh duong thang A, ta duge M (2; —1;4).

c) Ding. Géc a giita dudng thang A (c6 VICP @) va mat phang (P) (c6 VIPT @) duge
tinh theo cong thic:

. 7 - 7| 1-24(=2)-2+(=2)-1] 2-4-2 4
SN = 5—— = = ———
27 T2 (=22 + (—2)2- V22 + 22 1 12 3-3 9

d) Sai. Dong nudc chay theo huéng doc nhat trén mit phang (P) phai 1a mot duong thang nam
trong (P). Do d6, vecto chi phuong U clia n6 phai vuong goéc véi vecto phap tuyén 7 = (2;2;1)
ctia mat phang (P).

Xét vecto U = (1;1;3), ta c6 tich vo hudng:

T-m=1-24+1-24+3-1=7#0.

Vi T -7 # 0 nén vectd U khong vuong géc véi 7, suy ra duong thing nay khong nim trong
mit phang (P). Do d6, né khong thé 1a qui dao clia dong nude chiy trén bé mit tam pin.

Vecto chi phuong ding ciia huéng déc nhat 1a hinh chiéu ciia vecto trong luc 1én mit phing,

c6 dang @ = (1;1; —4).
& Bai 3. Mot nha dau tu c6 ké hoach xay dung mot tram dién gié tai thanh phd Ha Noi, bao
gom hai huyen 1a huyen M§ Dic va huyén Ung Hoa. Dé tim hidu céch dan cu danh gia du &n nay,
hoi dong thanh phé da tb chiic mot cude khao sat trong s6 céc cit tri hop le. Tai My Dic, ¢6 1722
ctt tri duge tham gia khéo sat, trong khi ¢ Ung Hoa, con s6 nay 1a 258. Theo két qua khéo sat:

& 6 1089 ngudi tham gia khio sat ting ho tram dien gio, trong d6 ¢6 27 ngudi tit Ung Hoa.
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& Cac cti tri con lai bay t6 sy phan doi di 4n nay.

a) C6 38,3% cit tri 6 My Dtic phan dbi dy an nay (lam tron hang phan chuc).

b) Chon ngau nhién mot ngusi duge khao sat, goi p; 1a x4c suat nguoi nay ung ho tram dien
gi6 va dén tit My Dric, p, 1a xac suat nguoi nay dén tit M§ Dric, biét ngusi nay ting ho tram dien
gi6. Khi dé p; < po.

¢) Chon ngau nhién 1 ngudi va thay rang ngudi nay ting ho tram dién gi6. Kha ning nguoi nay
dén tit Ung Hoa cao hon.

d) Chon ngau nhién mot ngudi duge khao sat thay rang ngudi nay phan ddi tram dién gi6. Xac
suAt ngudi nay 1 cit tri dén tir Ung Hoa 1a 0,25 (lam tron dén hang phan tram).

X flon (/{2/1(717(21,7. Dura vao dit lidu bai toan, ta lap bang théong ké s6 lieu nhu sau:
/ g

Dia phuong ﬁng ho Phan déi Téng cong

My Dric 1089 — 27 = 1062 | 1722 — 1062 = 660 1722

Ung Hoa 27 258 — 27 = 231 258

Téng cong 1089 660 + 231 =891 | 1722 + 258 = 1980
a) Ding.

0 .
x 100% ~ 38,327% =~ 38,3% (lam tron dén

Ty lé cit tri & My Dtic phan do6i dy an la:
v 1é ¢t tri y Ditc phén doi dy én la: —

hang phan chuc).
b) Ding.

p1 1a xac sudt chon 1 ngudi ing ho va dén tit My Dic trong tong s6 ngudi khao sat: p; =
1062
—— =~ (0, 536.
1980 ’

p2 1a x4c suat nguoi dé dén tit My Diic trong s6 nhitng ngudi ing ho (xac suat c6 diéu kien):
_ 1062 0.975
P2~ Tosg = 7

Ro rang 0,536 < 0,975 = p; < po.
¢) Sai.

Trong téng s6 1089 ngudi ing ho, s6 ngudi dén tit My Ditc 1a 1062, s6 ngudi dén tit Ung Hoa
la 27.

Vi 1062 > 27 nén kha ning ngudi d6 dén tit My Ditc cao hon rat nhiéu so véi Ung Hoa.
d) Sai.

S6 ngudi phan déi tram dien gi6 1a 891 ngudi. Trong d6, sé ngudi phan déi dén tir Ung Hoa 1a
231 ngudi.
. 2 1o ke 2t T R 231
X4c suat chon duge ngusi phan déi dén tit Ung Hoa la: P = 301 ~ 0, 259259...

Lam tron dén hang phan tram (chi s6 thap phan thi hai), ta duge két qua 1a 0, 26.
& Bai 4. Mot nghién citu cho rang, ham s6 f(x) biéu dién tong s6 lugng tit méi ma mot hoc sinh
da ghi nhé sau z phat. Nha tam 1§ hoc goi do thi clia y = f(x) la duong cong hoc tap va y = f'(z)
13 téc do hoc tap (tit méi/phit). Thai diém dat hiéu suat hoc tap cao nhat 1a thai gian ma tdc do
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hoc tap dat cuc dai.

Trong mot tiét hoc tit ving 20 phut, toc do hoc tap clia ban Long duge mo hinh thong qua
ham s6 f/(z) = 0,1(10 + ax — 0,622) v6i 0 < z < 20 va a € R. Biét rang thoi diém Long c6 higu
suat hoc tap cao nhat 1a phat thi 10.

a) Toc do hoc tap ciia Long tai thoi diém ban dau Ia 1 tit/phit.

b) a = 12.

¢) S6 tit ma Long nhé duge trong 10 phut dau tien 1a 50.

d) Ban Hoang vao 16p muon hon 1 phit va bat dau hoc vé6i toc do hoc tap bang ¢'(z) = ky/z.
Sau 9 phit Hoang vao 16p thi Hoang bat kip ban Long. Téc do hoc tap ctia ban Hoang tai
thoi diém 16 phiit 16n hon 11 tit/phiit.

(&) Hzm‘éz/c a/(i/z(jzjd,zf, a) Duing.

Ta c6: f'(z) = 0,1(10 + ax — 0,62%) = f'(0) =0,1(10 +a-0 — 0,6 - 0?) = 1 (tut/phut).

b) Ding.

Ta ¢6: f'(x) =0,1(10 + az — 0,62%) = f"(z) = 0,1(a — 1, 2z).

Thoi diém higu suit hoc tap cao nhat 1a thoi gian ma tée do hoc tap f/(z) dat cuc dai, tic 1a
f"(z) =0.

Theo dé bai, thoi diém nay 1 phit thit 10 = /(10) = 0 < 0,1(a — 1,2-10) = 0 & a = 12.

c) Ding.

V6i a =12, ta c6: f/'(x) =0,1(10 + 12z — 0,62?) = 1 + 1,2z — 0,062

S6 tit Long nhé duge sau x phit 1a nguyén ham ctia téc do hoc tap:

f(z)=[(1+1,22—0,062%)dz =z + 0,6x* — 0,022 + C.

Gia st tai thoi diém bat dau hoc Long chua nhé tit nao: f(0) =0 = C = 0.

= f(z) =z +0,62% — 0,023

S6 tit Long nhé duge trong 10 phtt dau tien 1a: f£(10) = 10+0,6-10*—0,02-10% = 10+60—20 =
50 (ti).

d) Dang.

2

Ta ¢6: ¢'(z) = kv/z = g(x) = [ ky/zdr = gkx% +C.

Tai thoi diém Hoang bit dau hoc (z = 0), s6 tit nhé duge 14 0 = g(0) =0= C =0 = g(v) =
2k’ Lzt
3

Ban Hoang vao 16p muon 1 phit, sau 9 phiit & trong 16p (tong thai gian tiét hoc 1a 1 +9 = 10
phit) thi bat kip Long.

Nghia 13 s6 tit Hoang hoc duge trong 9 phit bang s6 tit Long hoc duge trong 10 phit:

2 2 25
= 9(9) = F(10) =50 & Tk 0% =50 & Sk 27 =50 & 18k =50 = k = .
) ) . . 25
Toc do hoc tap cua Hoang la ¢/'(z) = 5\/5
25 100
g(16) =3 - VI6= —- ~ 11,1 > 11
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Vay khang dinh d) 1a Ding.
Phan III. Cau tra 16i ngan Thi sinh trd oi tu cau 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABCD c6 day ABCD la hinh ch@ nhat v6i AB = a, AD = 2a. Hinh
chiéu vuong géc ctia S trén mit phang day la trung diém H ctia AD, géc gitta SB va mit phang
day (ABCD) la 45°. Khoang cach giita hai dudng thang SD va BH theo a dugc két qua m.a. Khi

do gia tri 5m2 1a bao nhieu? (lam tron dén hang phan tram)

[ cha/ézﬁ f/(f/l(jidi.

Hinh chiéu ctia S len day la H nén SH L (ABCD).
Géc gitta SB va déy 1a SBH = 45°.

Trong AABH vuong tai A (H la trung diém AD nén AH = a): BH = \/AB2+ AH? =
VT @ - a3

Xét ASBH vuong tai H: SH = BH - tan45° = av/2.

Stt dung phuong phéap toa do héa véi H(0;0;0), A(0;a;0), D(0; —a;0), B(a;a;0), S(0;0; av/2).
Ta c6 SD = (0; —a; —aV/2) va BH = (—a; —a;0).

Vecto phéap tuyén chung ctia SD va BH la = [5'—15, Ef] = (—a®V2;a*V/2; —d?).

Chon D(0; —a;0) € SD va H(0;0;0) € BH = DH = (0;a;0).

Khoang céach gitta SD va BH la:

n-DH 32 32 2
d(SD;BH):’n — |: ‘a \/_‘ :a\/—:a —.
7] V2at+ 20t +at  a2V5 5
2 2
T dotacom=1/==m?==
6 tacom 3 m :
. 3 3 2 6
Gi4 tri ctia biéu thic gm2:g-5:%:0,24.

& Bai 2. Mot hop tac xa nong nghiép duy dinh st dung mot khu nha mang c6 dién tich t6i da 1a
750 m? dé trong hai loai nong san gia tri cao: Dua ludi va Ca chua bi. Hgp tac xa dang can nhéc
viéc phan bo dién tich trong sao cho thu dudc lgi nhuan cao nhét, dua trén cac diéu kien thyc té
sau:
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¢ Vé nhan cong: Dé cham s6c 100 m? dua lu6i trong mot vu can 20 ngay cong; déi véi ca chua
bi 14 30 ngay cong. Hop tac xa chi c6 thé huy dong t6i da 180 ngay cong cho vu mila nay.

& Veé von dau tu (giéng, vat tu): Chi phi dau tu cho 100 m? dua luéi 1a 30 trieu dong; cho ca
chua bi 1 20 trieu dong. Tong s6 von hop tac xa c6 thé gidi ngan tbi da la 210 trieu dong.

& Ve loi nhuan du kién: Sau khi thu hoach, méi 100 m? dua lu6i mang lai mic 1gi nhuan 50
trieu dong, va mdi 100 m? ci chua bi mang lai 40 trieu dong.

Ban chii nhiém hgp téc xa can quyét dinh dién tich trong mdi loai nong san dé téng lgi nhuan thu
dugce 13 16n nhat, 1¢i nhuan 16n nhat doé 1a bao nhiéu trieu dong?

o Hao‘y din gici. Goi z (don vi: 100 m2) la dién tich trong Dua ludi (z > 0).
C

Goi y (don vi: 100 m?) 1a dién tich trong Ca chua bi (y > 0).

Tt cac dieu kién ctia bai toan, ta c6 hé bat phuong trinh sau:

& Dién tich t6i da 750 m?: 100z + 100y < 750 +—= z+y < 7,5.
& Gidi han nhan cong: 20z + 30y < 180 <= 2x + 3y < 18.

& Gidi han von dau tu: 30z + 20y < 210 <= 3z + 2y < 21.

Nhu vay, ta can tim (z;y) thoéa man he bat phuong trinh:

(x >0

y>0

r+y <75

22 + 3y < 18

3z +2y <21
Y

A(0; 6)Y
C(4,5;3)
(6;1,5)
ds

o) B(730)N d, z

Ham lgi nhuan: F(z,y) = 50z + 40y
& F(0;0) =500+ 40 -0 = 0.
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0:6) =50 -0+ 40 - 6 = 240.
7:0) =50 - 7440 - 0 = 350.

4,5:3) = 504,54 40 - 3 = 225 + 120 = 345,
61,

F(
F(
F(
F(6;1,5) = 50-6+40-1,5 = 300 + 60 = 360.

Y

So sanh céc gia tri trén, ta thay loi nhuan 16n nhat 1a 360 trieu dong dat duge khi x = 6 vay = 1, 5.

Vay hop tac xa nén trong 600 m? dua ludi va 150 m? ca chua bi. Lgi nhuan 16n nhat thu duge
12 360 trieu dong.

& Bai 3. Mot 16i di dao trong cong vien c¢6 dang hinh vanh khan, duge gidi han bdi hai duong
tron dong tam véi ban kinh 1an Iugt 1a 7 = 6 m va o = 8 m. Tai tam O clia cdc dudng tron nay,
ngusi ta dung mot cot den co chidu cao h (mét) dé chiéu sang. Gia st theo mo hinh ki thuat ctia
loai den nay, cuong do sang I (lux) tai mot diém trén mat dat cach chan cot dén mot khoang r

(mét) duge tinh béi cong thic I(r) = e Xac dinh chiéu cao h ctia cot den sao cho cudng
r

do sang tai vi tri t6i nhat trén 16i di dat gia tri 16n nhat.

[} Huoz{y f/a*,/z(jzfrézf. Léi di dao la tap hop cac diém c6 khoang cach r dén tam O théa méan
6 <r<8.

h

Vi k> 0 nén méu s6 r? + 4h? 1a ham dong bién theo r trén [6; 8], dan dén I(r) 1a ham nghich
bién tren [6;8].

V6i mbi chiéu cao h > 0 ¢d dinh, cudng do sang la ham s6 I(r) =

Do do, vi tri toi nhat trén 16i di tng véi gia tri 7 16n nhat, tic 1a r = 8 m.

Cuong do sang tai vi tri toi nhat nay la:

h h

T =18) = g a2 = 12 1 64

Xét ham s6 f(h) = tren khoang (0;4+00). Ta ¢6 dao ham:

h
4h? 1 64
) = (h)'(4h% + 64) — h(4h% + 64) _ 4h%+ 64— 8h? 64— 4h?

(4h? + 64)? (4h2 +64)2  (4h2 + 64)2
Cho f'(h) =0 < 64 —4h?> =0 < h?*=16 <= h=4 (do h >0).
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Béang bién thién ctia ham sb f(h):

h 0 4 +00
f'(h) + 0 -
1
1(n) / » \
0 0

Duya vao bang bién thien, ham s6 f(h) dat gia tri 16n nhat tai h = 4.
Vay chiéu cao cot dén h = 4 mét 1a gia tri can tim.

& Bai 4. Cho bang 6 vuong 3 x 3. Hay tim cach dién cac s6 tir nhién tit 1 dén 9 vao bang sao cho
mdi s6 chi xuat hien mot lan va tong céac sé theo hang ngang, cot doc, hai dudng chéo déu bang
15. Héi c6 tat ca bao nhiéu cach dién nhu vay?

1|6

[} Hmfy f/d/éjzfd[.
Tim s6 ¢ chinh gitta bang (0 tam)
& C6 4 duong di qua 6 trung tam: 1 hang ngang, 1 cot doc va 2 dusng chéo.
© Tong ctia 4 duong nay la: 15 x 4 = 60.

< Trong tong nay, cac so tit 1 dén 9 méi s6 xuat hien 1 lan, rieng s6 ¢ tam dugdc tinh 4 lan (1ap
lai thém 3 lan).

& Tong cac so tit 1 dén 9 1a: 1 +24--- +9 = 45.
& Goiso ¢ tam 1a z, ta c6: 45+ 32 = 60 = 32z = 15 = o = 5.
S6 chinh gitta bang luon luon 1a s6 5.
Xac dinh vi tri cac s6 chan va 1é

& Dé tong bang 15 (s6 18), va 6 giita 14 s6 5 (506 18), ta xét cac cip sd dbi xiing qua s6 5 c6 tong

bing 10: (1,9): (2,8); (3,7); (4,6).

© Cac s6 chin {2,4,6,8} bat buoc phai ndm & 4 goc ctia bang. Néu dit sd 1& vao goc, ta sé
khong thé tao ra tong bang 15 & cac hang/cot lien quan ma khong bi lap so.

Tinh s6 cach dién
& Chon vi trf cho s6 2: C6 4 cach (1a 4 6 & goc).

& Chon vi trf cho s6 4: S6 4 khong duge d6i dién véi 86 2 (vi 2+5+4 = 11 # 15), nén s6 4 chi
c6 thé nam & 2 goc con lai.

® Sau khi c¢6 dinh dugc s6 2 va 4, cac vi tri con lai sé dude tinh toan tu dong theo quy tic tong
bang 15 (duy nhéat).
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< Vay tong s6 cach dién la: 4 x 2 = 8 (cach).
Vay c6 8 cach dién s6 khac nhau.

& Bai 5. Mot thing lam kem c6 mit cit dang parabol nhu hinh. Biét phuong trinh dudng bién
c6 dang f(x) = ay/, héi dung tich ctia thiing bang bao nhieu lit.
T

«—— 20 cm —4>‘

Poly Freeze

[} Huo/‘% asziijz'd,zf,
T hinh vé, ta thay tai vi tri cao nhat ctia thing (ting véi truc ), chiéu cao 1a 20 cm va ban
kinh miéng thimng 14 30 cm. Did¢u nay tuong tng véi diém (20;30) thude do thi ham sé f(x).
Ta co:
30 30 15

f@mzso:a%ﬁzso:a:gzﬁ:57§:;§=3¢5

Vay phuong trinh dudng bien 1a f(x) = 3v/5/z.

Dung tich ctia thiing chinh 1a thé tich khéi tron xoay khi quay hinh phing giéi han béi dd thi
f(z), truc Oz va cac dudng thiang r = 0,z = 20 quanh truc Ox:

V:ﬂAmU@D%x:fAﬂ&@¢@%x

20 4 20
= 7r/ 45xdx = 7 - {sz}
0 2 0

45
=7 <75--202) = 79000 =~ 28274, 33 cm?.
Déi don vi sang 1it (1 lit = 1000 cm?):
28274, 33
%—7%2 l/t.
1000 8,31

& Bai 6. Hinh vé minh hoa mot khu nha dang xay dung dugc gén hé truc toa do Ozyz (don vi
trén cac truc 1a mét). Mdi cot bé tong c¢6 dang hinh lang tru tit gide déu va tam ctia mat day trén
lan lugt 1a cac diem A(2;1;3), B(4;3;3), C(6;3;2,5), D(4k;0;3k). Biét rang 4 diem A, B,C, D
dong phang, tinh gia tri ctia k (viét két qua lam tron dén hang phan mudsi).
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o Hwa/% f/;f,%z(zz. Ta ¢6 toa do cac didm A(2;1:3), B(4:3:3), C(6;3;2,5).
& AB = (2,2;0).
& AC = (4;2;-0,5).
Vécto phap tuyén clia mat phing (ABC) la 7 = [AB, AC] = (—1;1; —4).

Phuong trinh mgt phang (ABC) di qua A(2;1;3) la: —1(z —2)+1(y — 1) —4(2 —3) = 0 &
r—y+4z—13=0.

Vi bén diém A, B, C, D dong phang nén diém D(4k;0; 3k) thuoc mat phang (ABC).
Thay toa do diém D vao phuong trinh mit phang (ABC), ta dude: 4k — 0+ 4(3k) — 13 =0 <
1
16k =13 < k = % —0,8125.

Vay gia tri clia k lam tron dén hang phan muoi 1a k =~ 0, 8.
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116

PE THAM KHAO PE ON TAP THI THPTQG 2026
DE SO 5 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. Ho nguyén ham ctia ham s6 f(z) =322+ 1 1a

3
@) 2%+ C. %+$+C’. © 6z +C. ® *+z+C.

[} Haoiy (z,/(glé/ﬁz'(z’,z'. Ta c6 /(31:2 +1)de =2* + 2+ C.

$> Cau 2. Cho hai ham s6 f(x) va g(x) lien tuc trén [a;b]. Dién tich hinh phang gi6i han béi do
thi ctia cac ham s6 y = f(2), y = g(v) va cic duong thang z = a,r = b bang

® | [ 1) - gz /b|f(w)+g(w)!dx-
© [ 15~ otwla ® [V - ol

N Huong c/(mez Dign tich hinh phang gidi han bdi hai dd thi ham s6 lien tuc trén [a;b] 1a

- / f(x) - g(o)|de.

¢ Cau 3. Mai ngay bac Huong déu di bo dé ren luyen stc khée. Quang duong di bo mdi ngay
(km) ctia bac Huong trong 20 ngay duge thong ke lai § bang sau

Quéng duong (km) | [2,7;3,0) | [3,0;3,3) | [3,3;3,6) | [3,6;3,9) | [3,9;4,2)
S6 ngay 3 6 5 4 2

Phuong sai cia mau s6 lieu ghép nhom 1a

@) 3,39. 11,62. © 0,1314. ®) 0, 36.
o Haﬁo‘éy (é;,é/m;z. Gié tri dai dién cac nhém: 2,85; 3, 15; 3, 45; 3, 75; 4, 05.
3.2,85+6-3,15+5-3,45+4-3,75+2-4,05

S6 trung binh: 7 = 50 = 3, 39.
1
Phuong sai: s? = 2—0[3(2, 85 —3,39)% + -+ +2(4,05 — 3,39)?] = 0,1314.

n ~ ) . . r—1 y—3 242 . »
$® Cau 4. Trong khong gian Ozyz, cho dudng thang d : 5 = 5 — 3 Vecto nao dudi
day 1a4 mot vecto chi phuong ctia dudng thing d?

@) 7 =(1;3;-2). U= (2;5;3).
© u = (2;-5;3). D) ¥ = (1;3;2).
[} Hmfy (/(Z/yzfdzf, Tit phuong trinh duong thang d, ta thay vecto chi phuong 1a @ = (2; —5; 3).

A . ~ ., ) N Z 3r+2 < 2 p <
$® Cau 5. Tiém céan ding cia do thi ham s6 y = 5 la duong thang c6 phuong trinh

x‘ J——

@ z=2. ® z=-1. © z =3. ® z=—
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[} Hmf% (/(zfzztfzfa’zi. Nghiém ctia mau s6 ¢ — 2 = 0 & = = 2 13 tiém can ding ctia do thi ham

s0.
¢ Cau 6. Giai bat phuong trinh log,(3z — 1) > 3.
@A) z > 3. %<x<3. © z < 3. ®x>13—0
[} Hmfy c/a}yzdzf, Ditukien3z—1>0&2>1/3.BPT & 3r-1>22<31x>9< 1> 3.
¢S Cau 7. Cép s6 cong (uy,) ¢6 up = —2 va us = 3. S6 hang ug clia cap sd cong la
@ 33. 33, © 5. ®) 38.

[ Hmf’y (z/(glij[d(f. Congsaid=wuy—u; =3—(—2)=5.Taco ug =u; +7d=—-2+47-5=33.

> Cau 8. Trong khong gian Oxyz, cho mat phang (P) : x + 3y — 42 + 5 = 0. Vectd nao sau day
13 mot vecto phap tuyén ctia mit phang (P)?

@A) 71 = (3;4;5). o = (1;3; —4).

© 75 = (1;3;4). D) 74 = (3;—4;5).

[} Haﬁo‘y diin gidi. Vecto phap tuyén ctia mat phang 1a he s6 clia z,y, z, d6 1a 7 = (1;3; —4).

$® Cau 9. Cho hinh chép S.ABCD cé day la hinh vuong, SA vuong goc véi mat phang day. Ménh
dé nao sau day dung?

(A) BA L (SAD). BA 1 (SAC).

(© BA L (SBC). (D) BA L (SCD).
[ Huv‘igf a,/rfnjz'fz’zi, Ta c6 BA L AD (day vuong) va BA L SA (do SA L day). Suy ra
BA L (SAD).

1 3—2x
¢ Cau 10. Nghiem ctia phuong trinh (25) =53 13

@A) x = -3. B z =5. © x = -5. D) x = 3.

[} /‘[mfnj c/('z‘}y[(ézf, PT & (5_2)3_% =B e 4+dr=r+3=3r=9<c=3.

$> Cau 11. Cho hinh lap phuong ABCD.A'B'C'D’ (minh hoa nhu hinh bén). Phat biéu nao sau
day la dang?

B/

@ AB + BB+ B'A' = AC'. ® AB + AA + AD = AC".
(© AB + AC + AA' = AC'. @ AB +BC"+C'D' = AC".
[ Huoigﬁ din oiéi. Theo quy tc hinh hop: AB + AD + AA' = AC.

¢ Cau 12. Cho ham s6 y = f(z) c6 do thi nhu hinh bén. Ham s6 da cho dong bién trén khodng
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nao sau day?

@ (—o0; —1). (—=1;1). © (=2;1). ©) (1;+00).
(e Hwoz(y c/d/z(fz’rézl Duira vao do thi, ham s6 di lén tit x = —1 dén x = 1. Vay ham s6 dong bién
trén khoang (—1;1).

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. Mot gian thuong da tra tron cac san pham sita kém chat lugng (sita gid) véi cac san
pham sita chat lugng. Trong mot 16 hang c6 20 hop sita chat luong va 10 hop sita gid. Sau khi mot
khach hang dén mua 1 hop sita tir 16 hang trén thi lyc luong quan 1y thi truong dén va lay ngau
nhien 3 hop sita tit 16 hang d6 di kiém tra. Cac khang dinh sau la ding hay sai?

P 1
a) Xac suat khach hang mua phai hop sita gia la 3

L.z 146
b) Xac suat de luc lugng quan 1y thi truong phat hién 16 hang c6 hop sia gia la 203"
c¢) Néu biét khach hang d6 da mua phai hop sita gid, xac suat dé quan 1y thi truong phat hien
419

1827
d) Néu biét quan 1y thi trudng sau khi kiém tra da phét hién 16 hang c6 hop sita gid, xac suat
. 419
de khach hang d6 mua phai hop stta gia la 1314

16 hang ¢6 hop sita gia la

e Hwo‘ﬁ (/avz(fm?z, Xét cac bién cb:

0 1

& A: "Khdch hang mua phai hop sita gid". Suy ra P(4) = o5 = 2.
) / — 20 2
© A: "Khach hang mua phai hop sita chat lugng". Suy ra P(4) = o5 = =.

& D: "Quan ly thi truong phét hien 16 hang ¢6 hop sita gid" (tic 1a lay duge it nhat mot hop
gia trong 3 hop).

. 1 )
a) Xac suat khach hang mua phai hop stta gia la P(A) = 3 Day la khang dinh Dting.

c¢) Néu biét khach hang da mua phai hop stia gid (bién ¢6 A da xay ra), trong 16 con lai 29 hop
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(9 hop gia va 20 hop chét lugng). S6 céch chon 3 hop tir 29 hop 1a n(QY') = Cs, = 3654.
Xac suat dé quan 1y thi truong phat hién sita gid (trong 3 hop c6 it nhat 1 gid) la:

Cs 1140 190 419
PO =1 =5 =1~ 5651 =1~ G0~ ooo'
29
419 1 419 A 1N £, ax 1 1A
Ta thay 187 — 3 609 = P(A) - P(D|A) = P(AN D). Day la xac suat dong thdi chit khong

phai x4c suat co6 diéu kien. Vay khéng dinh ¢ Sai.

A

b) Néu khach hang mua phai hop sita chat Iugng (bién c6 A da xay ra), trong 16 con lai 29 hop
(10 hop gi& va 19 hop chat lugng).

X4c suat quan 1y thi truong phat hién sita gia khi dé la:

o3 969 323 895
P(DA)=1- 29— 22— 22 = 22
C's9 3654 1218 1218

Xéc suat day du dé quan ly thi truong phat hien sita gia la:
1 419 2 895 419 895 1314 146

P(D) = P(4): P(D|4) + P(4) - P(D|4) = 37600 T3 1218 1827 1827 1827 203

Day la khang dinh Pung.

d) Néu biét quan ly thi truong da phat hién 16 hang ¢6 hop stta gid, xac suat khach hang da
mua phai hop sita gia la:
419
P(AND) Tgg7r  A19
P(D) 1314~ 1314
1827

P(AID) =

Day 1 khang dinh Ding.

& Bai 2. Mot dia phuong A bi thiét hai do 1a lut dugc trg cap s6 tién 2 ty dong. S6 tien nay sé
duge giai ngan toan bo trong 100 ngay ké tit khi bat dau gidi ngan. Két qua theo doi cho thay toc
do giai ngan tién trg cip M’(t) (don vi: tridu dong/ngay) tai thoi diém ¢ ngay (0 <t < 100) ké tit
khi bat dau giai ngan, duge cho bdi cong thie M'(t) = k(100 — ¢)* (0 < ¢ < 100), trong d6 M (t)
(don vi: trieu dong) 1a s6 tién da gidi ngan sau ¢t ngay (0 < ¢ < 100) ké tit khi bat dau gidi ngan
va k 13 hang s6 khac khong.

t3
a) M(t) = (100001& — 100t + 3) +C.
b) C = 2000.
c) k=0,6.

d) S6 tién con lai chua giai ngan sau 40 ngay ké tit khi bat dau gidi ngan 1a 432 triéu dong.
[ Hw)iy cz/(z’/é/cz'(z’,z,'. a) Ding
Ta c6 M (t) la nguyén ham cia M'(t):
M(t) = /k(mo_t)?dt = /k(lOOOO — 200t + t*)dt

200t> N 3
3

t3
M(t) = k (10000t - ) +CO=k (1000015 — 1002 + g) +C.

b) Sai
Tai thoi diém bat dau giai ngan (¢ = 0), s6 tién da gidi ngan phai bang 0, titc 1a M (0) = 0.
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Thay vao cong thitc ¢ cau a: M(0) = k(0)+C =0= C =0.
c) Sai

Tong s6 tién trg cap la 2 ty dong = 2000 trieu dong. Sau 100 ngay gidi ngan hét nén M (100) =
2000.

Véi C' = 0, ta co:

100?
M(100) = k (10000 -100 — 100 - 100* + e > = 2000
1.000.000
Sk (1.000.000 —1.000.000 + —) = 2000
1.000.000 6000
Sk ———=2000= k= ——F— = 0,006.
3 1.000.000 ’

d) Ding
S6 tien da gidi ngan sau 40 ngay la:
403
M(40) = 0,006 (10000 .40 — 100 - 40% + ?>

64000

784000
M (40) = 0,006 <400000 — 160000 + T) = 0,006 -

= 1568 (triéu dong).
S6 tien con lai chua gidi ngan la:
2000 — 1568 = 432 (triéu dong).
& Bai 3. Mot hon da duge ném tit mot cay cau véi quy dao ban dau 1a 25° so v6i phuong nam
ngang. Vao thoi diém n6 di chuyén duge z (m) theo phuong ngang, chidu cao ctia hon da so véi

mat nuée dudi cau duge cho bdi h(x) = ax? + bx + ¢ (mét) vé6i a, b, c € R. Hon d4a duge ném tir do
cao 3 mét so v6i mat nuée va dat do cao cuc dai khi z = 5.

h(x)

a) Gia tri ¢ = 3.
b) Dao ham cta h(zx) la '(x) = 2ax + b.

c¢) Do cao 16n nhat clia hon da so v6i mat nude 1a 4,16 mét (Iam tron két qua dén hang phan
tram).

d) Hon d4 roi xudng nudc tai vi tri x = 4,45 mét (lam tron két qua dén hang phan tram).
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[ Hwo‘/y din gidi. a) Ding.
C
Ta c6 h(0) = 3 < ¢ = 3, khi d6 h(z) = az? + bx + 3 (mét).
b _
Mait khac hon da dat do cao cuc dai khi z = 5 suy ra e 5=a= 1—06.
a

Ma ban dau hon d4a dugc ném véi goc 25° so véi phuong nam ngang nén hé sd goc clia tiép

tuyén tai diem ném (x = 0) la #’(0) = tan 25°.

Suy ra h/(0) = tan 25° < b = tan 25°.

—1
Tu do ta dude a = 0 - tan 25°.

— tan 25°
Suy ra h(z) = %332 + tan 25°x + 3.
b) Ding.
tan 25°
Ta c6 W(x) =2ax +b = — ML+ tan25°.

c) Sai.
Hon da dat do cao 16n nhat so v6i mat nuée khi z = 5, khi d6 ta co:

tan 25°
10

h(5) = — -5% + tan25° - 5 + 3 & 4,17 mét.
d) Sai.
Hon d4 roi xuéng mat nude khi h(z) = 0. Xét phuong trinh:

— tan 25° r ~ —4,45 (loai
h(z) =06 22 12 L tan25°0 +3 =0 < (loai)
10 r &~ 14,45 (thda man)
Vay hon da roi xudng mat nude tai vi trf @ ~ 14, 45 mét.

& Bai 4. Trong khong gian chon hé truc toa do Oxyz cho trude, trong dé xem mat phang (Ozy) 1a
mit dat, mdi don vi trén truc tuong tng véi 1 km, mot ra da duge dat tai vi tri goc toa do O phat
hién mot may bay chién dau di chuyén v6i van toc va huéng khong doi tir diém M (500; 200; 10)
dén diém N(300;800; 10) trong 40 phiit.
a) Khoang cach M N = 200/10 km.
b) Khi dén N may bay tiép tuc gitt nguyén van toc va hudng bay thi toa do cia may bay sau 8
phut tiép theo 1a Q(a;b;c) v6i a + b+ ¢ = 1030.
c) M4y bay chién dau khi bay tit M dén N luon cach mat dat 1a 10 km.
d) Goc MON duge goi 1a goc quét clia ra da khi quan sat may bay chién dau bay tit M dén N.
Trong tinh huéng trén goc quét MON 16n hon 45°.

e Jlocong (/(5/1(71,'(211. Tit gid thiét ta c6 M (500;200; 10) va N(300; 800; 10).
a) Ding.
Vecto MN = (300 — 500; 800 — 200; 10 — 10) = (—200; 600; 0).
Khoang cach MN = |MN| = /(—200)2 + 600% + 02 = /400000 = 200y/10 (km).
b) Sai.

1l — —200 600 O
N ( ; ; ) = (—5;15;0).

Van toc may bay (km/phit) la: v = EM =0 10 10
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Toa do may bay sau 8 phit tiép theo (diém Q): N—Cj =8 U = (—40;120;0).
Suy ra Q(300 — 40; 800 + 120; 10 + 0) = Q(260; 920; 10).

Khi d6 a + b+ ¢ = 260 4 920 + 10 = 1190 # 1030.

c) Dung.

May bay di chuyén tit M dén N, c6 toa do cao do (truc Oz) 1a zp; = 10 va zy = 10. Vi méy
bay di chuyén thing nén cao do luon khong doi z = 10.

Mit dat 1a mat phang (Oxy) c6 phuong trinh z = 0. Vay khodng cach luon 1a 10 km.
d) Ding.

Ta c6 OM = (5005 200; 10) va ON = (300; 800; 10).

|OM| = /5002 + 2002 + 102 = /290100 = 10+/2901.

|ON| = /3002 + 8002 + 102 = /730100 = 10y/7301.

OM - ON = 500 - 300 -+ 200 - 800 + 10 - 10 = 310100.

OM-ON 310100 ~3l01
(OM|-|ON|  10v/2901 - 10V/7301 /2901 - 7301

V2

Vi cos45° = > ~ 0,7071.

cos MON =

~ 0,6738.

Do 0,6738 < 0,7071 nén MON > 45°.

Phan III. Cau tra 18i ngan Thi sinh trd loi ti cav 1 dén cau 6.
& Bai 1. Dé lam cong tac citu nan ¢ mot ngoi nha ba tang c6 mot hang rao cao 2, 2(m) song song
va cach biic tuong ngoi nha mot khoang bang 1,6(m). Nguoi ta dung mot cii thang thang c6 mot
dau cham dat, dau kia cham vao biic tudng ngoi nha, than ciia thang cham vao mép trén hang rao
(tham khéo hinh vé&). Chiéu dai ngdn nhat ciia cai thang 14 bao nhiéu? (don vi 1a mét, khong lam
tron két qua cac phép tinh trung gian, chi lam tron két qua cudi cing dén hang phan tram)

- > PP . N - 2, P N - S ﬂ-
[ Huoélj a,/(z‘/z,/cz(é,z. Goi « la goc tao bdi cai thang va mit dat (0 < a < 5)
C

Y

:
A H 1,60 x
Dua vao hinh vé, chiéu dai ctia cai thang L dugc tinh bang tong hai doan: doan tit mat dat dén
mép hang rao va doan tit mép hang rao dén tudng.
Ta ¢6 cong thic:

2,2 1,6
L=fla)=——+—
sina  cosa
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Xét ham s6 f(a) trén khoang (0; g)

2,2cosa 1,6sina 1,6sin® a — 2,2 cos’® a

!
a g
@) sin® v cos? o sin? o cos?
2.2 11 V11
"a)=0< 1,6sina=22cos’a < tan*a = = = — = tana = —.
/ ’ ’ 1,6 8 2
) V11
Dat ag la gia tri thoa man tan oy = -
Bang bién thién:
T
a —
a 0 0 5

f'l@) // - 0 + //

+00 +00
f(a) T . _—

min

Gia tri nhé nhat ctia chieu dai thang 1a:
3
2 2\ 3
Luin = flao) = | 2,23 +1,63 | ~5,3515...

Lam tron két qua dén hang phan tram, ta dugce 5,35 (m).

& Bai 2. Do giap mua bao va sy ¢6 nén mot con tau bi héng dong co va thiét bi lién lac. Tai thoi
diém cubi ciing trude khi mat lien lac con tau, radar ciia trung tam phong chéng lut béao xac dinh
duge tau & vi tri T(60; 75;0) trong hé Oxyz ma moéi don vi trén truc tuong ting c¢6 do dai 1 km.
Doi cttu ho da ngay lap tic dung trye thang citu ho, sau 2 phut truc thang 6 vi tri A(0;0;2). Trong
diéu kién binh thuong (khong gi6) dong co méay bay day duge may bay bay véi tdc do tdi da 400
km/h. Liic nay, stic gié manh sé day may bay v6i van tdc 50 km/h v huéng theo v = (4;3;0).
Dong co trie thang day may bay bay véi van téc n km/h, huéng theo ¥y = (a;b;0). Mot chuyéen
gia citu ho & trung tam phan tich duge gié va séng bién day con tau di véi van toc 20 km/h va
ciing huéng theo U1 = (4;3;0) nén da st dung phuong an t6i uu, cho méay bay bay tit A hudéng
dén vi trf c6 thé gap dugce con tau sém nhéat. Tinh tit thoi diém mat lien lac con tau, hay tinh thoi
gian sém nhat may bay téi duge vi tri con tau biét thoi gian ha canh tit do cao 2 km xudéng mit
bién clia may bay 1a 1 phit (gid dinh dé ddm bao an toan, may bay cat va ha canh theo phuong
thang ding dong thoi ¢ co ché dé can bang sitc gié khi d6). (tinh theo don vi phit va lam tron
dén hang phan chuc).

[} Huo‘/czﬁ (/(ﬁfz(jz'(éz'. Chon goc thoi gian ¢ = 0 1 lic con tau mat lién lac. Don vi khoang cach 1a
km, don vi thoi gian la gio.
& Véc-to huong gio va hudng tau I 71 = (4;3;0), ¢6 do dai | 71| = VA + 32 1+ 0% = 5.

) = 50
& Véc-to van toc cla gié la: V, = 5 (4;3;0) = (40;30;0) (km/h).

. . = 20
& Véc-to van toc ctia tau do bi day la: V, = 5 (4;3;0) = (16;12;0) (km/h).
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& Tai thoi diém ¢ (gio), vi tri clia con tau la: S(¢) = (60 + 16t; 75 + 12t;0).
1
@ = % (gld).
& D@ gdp tau s6m nhat, truc thang phai bay véi toc do t6i da 400 km/h. Goi T, = (ng;n,;0)
1a véc-to van téc do dong co tao ra, ta co ni + nz = 4002,

& Truce thang & vi tri A(0;0;2) tai thoi diém t =

& Van toc thuyc té clia truc thing déi véi mat dat khi bay ngang la: Vi=7.+ ‘79 = (n, +

40; n, + 30;0).
& Goi At la thsi gian tryc thang bay ngang (gio). Thoi diém truc thang bit dau ha canh 1a
1
t, = — + At.
T
1 , . .
<& Thoi gian ha canh la 1 phut = 50 gi6. Vi may bay ha canh thang ding va c6 co che can bang
. , 1 3 1
gi6 nén toa do ngang khong doi. Thoi diem gap tau la ty = ¢ + 60 At + 60~ At + 20

(giv).
& DEé truc thang gap tau tai thoi diém ¢, toa do ngang ctia truc thang sau khi bay xong quang
dudsng At phai khép v6i toa do tau tai thoi diém ¢ f
1

1
(n, + 30)At = 75 + 12 <At + %> nyAt = 75,6 — 18At

& Tu diéu kien (n,At)? + (n,At)? = (400A¢)?, ta thiét 1ap phuong trinh:
(60,8 — 24At)? + (75,6 — 18At)* = 160000A >
& 9412 — 5640A¢ + 900AE* = 160000A¢>
& 159100A¢% + 5640At — 9412 = 0

< Giai phuong trinh trén, ta lay nghiem duong: At = 0, 226156 (gio).

¢ Doi sang phut: At = 0,226156 x 60 ~ 13,57 (phiit).

& Tong thoi gian tinh tir khi mat lien lac la:

T =2 (phtt chuan bi) + 13,57 (phiit bay) + 1 (phiit ha canh) = 16,57 ~ 16,6 (phiit).

Vay thoi gian sém nhat dé may bay t6i duge vi trf con tau 1a 16,6 phit.
& Bai 3.0 mot vinh bién, ngoai xa c6 mot hon dao nhéd. Ngudi ta tién hanh lan bién dé xay mot

khu d6 thi v& lam mot tuyén cap treo ndi khu do thi véi hon dao dé phat trién du lich. Xét trong

hé toa do Ozy véi don vi do tuong ting 1 km ¢6 hon ddo ¢ O thi duong bao ctia phan dat 1an bién

2+ 1

. Gia st tuyén cap treo dugc thiét ké noi ddo

c6 dang 1a mot phan cia do thi ham s6 y =

v6i duong bao ctia khu do thi véi do dai ngan nhat. Do dai ctia tuyén cap treo 1a bao nhiéu km
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(lam tron két qua dén hang phan muoi)?

Khu db thi

Bién

[} Hu‘o/‘% c/r’z‘”/iji(ézf. Do dai ngan nhat ciia tuyén cap treo noi véi duong bao ctia khu do thi chinh

2
. N , 1
la khodng cach tir O(0;0) t6i diem cuc dai ctia d6 thi ham sd y = i )
x
2
P 1
Xét ham so y = v voi x # 0.
9z —(z24+1)-1 2%—1
Tacé:y’:xx (x2+) :x2 .
x x
=1
Choy =02°-1=0<
‘T Pr—
Bang bién thién:
T | —00 —1 0 1 +00
Y + 0 - - 0 +
—2 +00 +00
—00 —00 2

Dita vao bang bién thien, do thi ham s6 c6 diém cyc dai 1a A(—1; —2).
Khi d6 do dai tuyén cap treo ngan nhat 1a khoidng cach OA:

OA = \/(-1)2 + (=2)2 = V1 +4 = V5 ~ 2,236.

Lam tron dén hang phan mudi, ta dugc két qua 1a 2,2 km.

& Bai 4. Trong mot quang truong, c6 hai biic tuong nghé thuat duge diat c6 dinh tai cac vi tri
A(1;2; —1) va B(—2;1;0). Mot tru den chiéu sang thong minh duge 18p dat trén mot tam kinh 16n
¢ dinh, c6 phuong trinh (P) : x — 2y + z + 4 = 0. Goi toa do diém dat tru den 1a M (a;b;c). Dé
tao hiéu ting anh sang d6i xting hoan hao gitta hai biic tugng, qua tinh toan ngudi thiét ké yeu cau
tru den phai cach déu hai diém A va B sao cho M A% = M B? = 2,75. Tinh gia tri cia a + b+ c.
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[} Hmf% (/[&szié’d Goi (Q) 1a mat phang trung truc ctia doan AB, khi dé (Q) qua diém

13 1 , ==
1 (—5; ot —5) va ¢6 véc-to phap tuyén AB = (—3; —1; 1), nén ¢6 phuong trinh la:

)~ (=3)+ (=+3) - -
3(£C+2 Y 5 + 2—1—2 =0& -3z y+z+2—0.

Vi MA = MB nén M thugc mat phang (Q), do d6 toa do M théa man hé phuong trinh:

r—2y+z2z+4=0 —2y+z=—x—4 y:4$+z
1 & 1 & 2
—3x—y+z+§:0 —y+z:3x—§ 2=Tr+3

. 7
Suy ra diem M c¢6 dang M (x;4x + 3’ Tr + 3).

11
Ta c6 MA? =275 = E

7 2 11
($—1)2+(4a:+§—2) +(7:c+3+1)2:Z
) 3\?2 , 11

9 11
<:>x2—2x+1+16x2+12x—|——+49x2+56:c+16:Z

4
711 1
@66x2+66x+z=Z©66x2+66x+16,5:0©x=—§.

1 1 1
Vé6i x = —=, ta duge M (——;§;——).
2 2°2" 2

~ 1 3 1 1
Vaya+b+c-—§+§—§—§—0,5.

& Bai 5. Mot phan xudng san xuat hai kiéu mii. Thoi gian dé lam ra mot chiée mi kiéu tht nhét
nhiéu gap hai lan thoi gian lam ra mot chiéc mi kiéu tht hai. Néu chi san xuat toan kiéu mii thi
hai thi trong 1 gio phan xudng lam duge 60 chiée. Phan xudng lam viéc t6i da 8 tiéng mdi ngay
va thi trudng tieu thy t6i da trong mot ngay 1a 200 chiée mil kiéu thit nhat va 240 chiéc mi kicu
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thit hai. Tién 1ai khi ban mot chiéc mii kiéu thi nhat 1a 24 nghin dong, mot chiéc mi kiéu thi hai
12 15 nghin dong. Tinh s6 tién 1ai ma phan xudéng thu duge trong mot ngay cao nhat 14 bao nhieu
nghin dong.

[ Ha’o‘/zy f/a’,)éfzfdzf, Goi s6 lugng mil kiéu thit nhat va kiéu thit hai ma phan xuéng can san xuat
C
trong mot ngay lan lugt 1a z,y (z,y € N).

2 P 2 ]_
& Thoi gian dé lam ra mot chiec mi kieu thi hai la 50 (giv).
2 Z 2 Z 1 1
& Thoi gian dé lam ra mot chiec mi kieu thit nhat 1a 2 - 50 = 30 (giv).
<& Thoi gian dé lam ra 2 chiéc mii kiéu thi nhat va y chiéc mii kiéu thit hai la:
1 1 20 +y

— . — .y = i),
50 "t V= g0 &9

.2 « L -~ 2, N L. « L X N ~ +
Theo gia thiet, phan xudng lam toi da 8 tieng moi ngay nén Y

<8 & 2z +y < 480. Két hop
v6i cac dieu kién vé thi truong tieu thy, z va y phai théa man hé bat phuong trinh:

0<z<200

0 <y < 240

21 + y < 480.
Tong s6 tién 1ai thu duge 1a T = 242 + 15y (nghin dong).

Mién nghiém ctia he bat phuong trinh 1a mién ngi giac OABC D véi: O(0;0), A(0; 240), B(120; 240), C(2
Gia tri cua T = 24x + 15y tai cac dinh:

© T(0)=24-0+15-0=0,
& T(A) =240+ 15 240 = 3600,
& T(B)=24-120+ 15 - 240 = 2880 + 3600 = 6480,
& T(C)=24-200+ 15- 80 = 4800 + 1200 = 6000,
& T(D)=24-200+ 15 -0 = 4800.
Gia tri 16n nhat 1a T, = 6480 (nghin dong) dat tai dinh B(120;240).

Vay dé thu dugc tien lai 1a cao nhat thi trong mot ngay, phan xudng can san xuat 120 chiée
mil kiéu thit nhat va 240 chiéc mi kidu thit hai. Khi d6 tién 1ai thu duge la 6480 nghin dong hay
6.480.000 déng.
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& Bai 6. 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. Hdi c6 bao nhiéu cach xép sao cho sd ghi ¢ tam giac gitta 1a mot
s6 chia hét cho 57

[} H‘m/?f f/afn(/mfd,zf, Xét s6 du ctia n? khi chia cho 5 v6i n € S:

& Néun =0 (mod 5) thi n? =0 (mod 5).
Trong tap S, ¢6 5 s6 la {5, 10, 15,20, 25}. Goi tap nay la A, khi d6 |A| = 5.

& Néun =1 hodacn =4 (mod 5) thi n? =1 (mod 5).
Céc 86 chia 5 du 1 1a {1,6,11,16,21,26} (6 s0).
Céc s6 chia 5 du 4 1a {4,9,14,19,24} (5 s0).
Vay ¢6 6 + 5 = 11 s6. Goi tap nay la B, khi d6 |B| = 11.

& Néun =2 hodacn =3 (mod 5) thi n? =4 (mod 5).
Céc 56 chia 5 du 2 1a {2,7,12, 17,22} (5 s6). Cac s6 chia 5 du 3 1a {3,8,13,18,23} (5 s0).
Vay ¢6 5+ 5 = 10 s6. Goi tap nay la C, khi do |C| = 10.

Goi 3 s6 duge chon va xép vao 3 goc 1a a, b, c. S6 ghi ¢ tam giac gitta 1a T = a? + b* + 2.

DET : 5, ticlaa?+ 0% +c2 =0 (mod 5), ta cé cac trudng hgp sau vé s6 du ciia (a?, 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 la: A2 =5-4-3 =060 (cach).

& Trudng hgp 2: Trong 3 s6, c6 mot s6 binh phuong du 0, mot s6 binh phuong du 1 va mot
s6 binh phuong du 4.

Tiic 1a mot s6 thudoe A, mot s6 thuoe B va mot s6 thuoe C. S6 cach chon 3 s6 tit 3 tap nay
la: 511 - 10 = 550 (cach).

V6i mdi bo 3 s6 chon duge, ¢6 3! = 6 cach xép ching vao 3 goc.
S6 cach xép trong truong hop nay 1a: 550 - 6 = 3300 (cach).
Vay tong s6 cach xép théa méan yéu cau bai toan la: 60 + 3300 = 3360 (cach).
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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. Ham s6 y = —23 + 222 + 42 dat cuc tri tai hai diém 2, 2o. Khi d6 gia tri ctia biéu thic
S = 23 + 23 bing

® 3 © 3 kY

X Hloong f/a’/gjzfrézf. Ta c6 y = —3x? + 4z + 4. Phuong trinh 4’ = 0 c6 hai nghiém phan biét
C
4

4
21, 2. Theo hé thic Vi-ét: 21 + 2o = 3 VA T1T9 = —3 Taco S =22+ 23 = (11 + x9)? — 20119 =

(4)2 < 4) 16 8 40
3 3 9 3 9

$> Cau 2. Trong khong gian Oxyz, dudng thang d di qua hai diém M(1;—1;3), N(3;0;2) c6
phuong trinh tham s6 1a

40
7"

(2 =3+2 (2 =1+2
@ Jy=t : y=—1+t
>Z=2—t >Z=3—|—t
=2+t r=1+2t
©<y=1—t : D y=1+t
\z:—l—l—?)t \223—75
[} Hav‘aj a/r}‘)ztfz'dzl Vécto chi phuong MN = (2;1; —1). Dudng thing di qua N(3;0;2) va c6
r=3+2t
véc-to chi phuong (2;1; —1) ¢6 phuong trinh tham s6 1a < y =t
z=2—-1

¢ Cau 3. Thé tich V ctia khéi tron xoay dudc tao ra khi quay hinh phang gidi han bdi do thi
ham s6 y = f(z), truc Oz va hai dudng thang x = a,z = b (a < b), xung quanh truc Oz la

@A V= /ab|f(x)|dx. V= W/abf2(x)dx.
© V= /ab A (z)d. DV = W/abf(x)dx.

[ /{wa/n(f f/(i/z,(fz'dzf. Theo cong thitc tinh thé tich khéi tron xoay quanh truc Oz, ta c6 V =
b
T / f*(z)dz.
¢ Cau 4. Cho f 1a ham s6 lién tuc trén doan [2;4]. Biét F' la nguyén ham cta f trén doan [2;4]
1
théa man F(2) = 6 va F'(4) = 3. Tich phan / f(z)dz bang
2
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@ 2. 3. © 9. ©) —3.
o Hmfy f/d/ijzfézf. Ta c6 /24 f(zx)de =F(4) - F(2)=3—-6=—3.

> Cau 5. Cho hinh chép S.ABC c6 déy la tam giac déu, SA L (ABC). Duong thang BC' vuong
goc v6i duong thang nao sau day?
S

® SB. SA, © AB. ® SC.
[} Hw)‘g dién oidi.

Vi SA L (ABC) ma BC C (ABC) nén SA L BC.

2 .
7 la duong thang

@A) x=1. ® y=2. © z=0. D y=0.
2

o Hecong Jafnjszzz; Tacé lim y= lim =0va lim y= lim = 0.

T—+00 r—+o00 L — T——00 r——oc0 L — 1

$¢> Cau 6. Tiem can ngang ciia do thi ham s6 y =

Do d6, duong thang y = 0 1a tiém can ngang ctia do thi ham so.
¢ Cau 7. Trong cac day sb sau, day s6 nao la mot cap sb6 cong?

@ 1:4:;7,10; 13. 1;3;1;3; 1.
© 1;3;7;10;13. (D) 2;4;5;6;8.
() Hwo‘/zdf t/({/zdfmz Xét day 6 1;4;7;10;13,taco: 4—1=3;7—4=3;10—-7=3; 13- 10 = 3.

Vi hiéu ctia hai s6 hang lién tiép luon bang 3 nén day 13 mot cap sb6 cong véi cong sai d = 3.

P 2 - 1 2
$© Cau 8. Trong khong gian Ozyz, mot véc-to chi phuong cta dusng thang d : L 5 = y—i— =
z—3 I

a:
—1

@ U3 =(2;1;-1). Ty = (=1;2;-3).
© Us=(21;1). © @1 = (1;-2;3).

[} /‘[u’o/‘% (/(§/zjz'd,zf. Dita vao mau sé ctia phuong trinh chinh tic, mot véc-to chi phuong ctia
duong thang d 1a @ = (2;1; —1).
¢ Cau 9. Cho hai s6 thyc duong a, b, a # 1. Néu log, b = 6 thi log, b? bing

@ 12. 36. © 3. ® 8.
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e ucong diin ii. Ta ¢6 log, b* = 2log, b=2-6 = 12.
C

$® Cau 10. Trong khong gian Ozyz, mit cau (S) : (z +2)* + (y — 1)? + 22 = 4 ¢6 tam [ va ban
kinh R lan lugt 1a
@) 1(2;-1;0),R = 2. ®) 1(2; ), R=4.
© 1(-2;1;0), R = 4. D®) I( 2,170 ), R=2.
[ Hw)?/j z/r’e‘”/zyz'(z’z',. Tit phuong trinh mat cau, ta c6 tam 1(—2;1;0) va ban kinh R = V4 = 2.
C

¢ Cau 11. Phuong trinh tan2x = 1 ¢6 ho nghiém 1a

ke
@ =z =g+ ke x:%+k7r,kez.
@I:E—f-kﬂﬂ',kez. @I:E—f-kﬂﬂ',kez.
4 1
@Hwoégf/afnjmiz. tan2x:1<:>23::%+k7r<:>x:g+§,kez.

¢S Cau 12. Mot cong ty xay dung khdo sat khach hang xem ho c¢6 nhu cau mua nha 6 mtc gia
nao. Két qua khao sat duge ghi lai § bang sau:

Mitc gié (trieu dong/m?2) | [10;15) | [15;20) | [20;25) | [25:30) | [30;35)
S6 khéch hang 52 75 123 48 10

Khoang bién thién ctia mau sb lieu ghép nhom trén 1a

(@A) 42. 5. © 13. (D) 25.
(&) Hav‘aj f/d/y[(z’z. Khoang bién thién ctia mau so lieu ghép nhom 13 hiéu gitta gia tri bién trén
clia nhom cudi cling va gia tri bien dudi ctia nhém dau tién: R = 35 — 10 = 25.

Phan II. Cau tric nghiém dang 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. Lép 12A c6 40 hoc sinh, trong dé c6 8 em tham gia Cau lac bo Toan hoc. Diém thi hoc
ki 1 mon Toan ciia ca 16p dude thong ké trong bang sau:

Nhém | [5;6) | [6;7) | [7;8) | [8;9) | [9;10)
Tansd | 2 3 8 | 15 | 12

a) Khoang bién thién ctia s6 lieu la 5.

b) C6 it nhat 13 hoc sinh c¢6 diém thi thap hon diém trung binh ctia ca 16p.

c¢) Biét ring 8 hoc sinh trong Cau lac bo Toan hoc déu c6 diém thi khong dudi 8. Chon ngau
nhién 6 hoc sinh trong 16p c6 diém 16n hon hoiic bang 8. Xac suat c6 ding 2 em ctia Cau lac
bd Toan hoc dude chon nhé hon %

d) Biét 8 hoc sinh trong Cau lac bo Toan hoc gom ¢6 5 hoc sinh nam va 3 hoc sinh ntt. Trong

buoi 1& tuyen duong khen thudng, 8 hoc sinh trong Cau lac bo Toan hoc duge sip xép ngau
nhién thanh mot hang ngang dé trao qua. Xac suat khong c¢6 2 hoc sinh nit nao diing canh

1
nhau 16n hon g
[} Huv‘igf din oidl, a) Ding.

Gia tri 16n nhat trong bang s6 liéu 1a 10, gia tri nho nhat trong bang sb lieu 1a 5, vay khoang
bién thién cta sb lieu 1a 10 — 5 = 5.
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b) Ding.

Nhém [5:6) | 16;7) | [7:8) | [8;9) | [9;10)
Gi4 tri dai dien | 5,5 | 6,5 | 7,5 | 85 | 9,5
Tén s6 2 3 8 | 15 | 12

Gi4 tri trung binh ctia bang s6 liéu 1a
55:2+6,5 3+7,5-8+85-15+9,5-12
40 N

Téng tan sb6 ciia 3 nhém dau tien 1a 13, vay ta thay c6 13 em hoc sinh ¢6 diém thi thap hon

= 8, 3.
diém trung binh ctia ca 16p.
c) Sai.

T bang s6 lieu ta thay, s6 hoc sinh c¢6 diém 16n hon hodc bang 8 ctia c 16p 1a 27 hoc sinh,
trong dé ¢6 8 hoc sinh trong Cau lac bo Toan.

S6 phan t1t ctia khong gian mau la C§, = 296010;

S6 phan t1t ctia bién ¢6 “c6 ding 2 em ctia Cau lac bo Toan hoc duge chon” 1a C2-Cfy = 108528.

. L Cz.ct
Vay xéc suat ctua bien c¢o “c6 dung 2 em cua Cau lac bo Toan hoc duge chon” la 8 5 19~
27
1
0, 3666 > —.
3
d) Ding.

S6 phan tit ctia khong gian mau 1a Pg = 8!;

Xép 5 hoc sinh nam vao 5 vi tri ¢6 5! cach. Khi xép 5 hoc sinh nam vao 5 vi trf tao thanh 6
khoang trong.
S6 cach xép 3 hoc sinh nit vao 6 khodng trong 1a A3.
51-A3 5
= — =~ 0,3(571428).
8! 14 3 )
& Bai 2. Hai dang 1a mot ngon thap (nha hodc khung) duge thiét ké dé chiéu sang tit mot he
thong den va thau kinh, hoac thai xua 14 chiéu sang bang lita, v6i muc dich hd trg cho céc hoa tieéu

Xac suat can tim la

tréen bién dinh huéng va tim dudng. Vao nam 293 trudec Cong nguyén, ngon hai dang dau tien da
dugc ngusi Phoenicia xay dung trén hon dédo Pharos tai Alexandria. Trong khong gian véi hé toa

FETEREEREEEFE R
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do Ozyz (don vi trén mdi truc 1A mot mét), coi mot phan mat bien duge khao sat 14 mat phang
(Ozy), truc Oz huéng lén trén vuong géc véi mit bien; mot ngon hai dang dinh cao 50 mét so véi
mutc nude bien (Hinh bén) biét dinh & vi trf 1(21;35;50), biét ring ngon hai dang nay dugc thiét
ké v6i ban kinh pht sdng 1a 4km.
a) Phuong trinh mat cau dé mo ta ranh gisi clia viing phii sang trén bién ctia ngon hai dang
tren la (z — 21)? + (y — 35)* + (2 — 50)* = 16.
b) Ngudi di bién coi 1a mot diém & vi trf D(5121;658;0) thi ¢6 thé nhin thay duge dnh sang ciia
ngon hai dang trén.
c¢) Ngon Hai diang phii mot viing sang trén mat bién thi ban kinh vimg sang nay 1a 3999, 7 (lam
tron dén hang phan mudi ctia mét) gia sit yéu to bi che khuat béi dia hinh 14 khong dang ké.
d) Gia st ngusi di bién coi la mot diem tit vi tri D(5121;658;0) di chuyén theo dudng thang
dén chan ngon Hai dang véi toc do 7 hai 1y /gio; biét mot hai ly bang 1852 mét thi mat 5, 27
phiit (két qua lam tron dén hang phan tram) dé dén diém dau tién nhin thay duge anh sang
ngon Hai dang trén.

[} /Z{U‘o/‘igj a,/rz‘x/éj[d[,

a) Sai. Phuong trinh mit cau dé mo ta ranh gi6i ctia viing phit sdng trén bién ctia ngon hai
dang 1a (z — 21)? + (y — 35)% + (2 — 50)? = 40002. Ménh dé sai.
b) Sai. Ta c6 ID = /(5121 — 21)2 + (658 — 35)2 + (0 — 50)2 = /26400629 > 4000.

Vi ID > R nén diém D nim ngoai mat cau.
Vay ngudi di bién & vi trf D(5121;658;0) khong thé nhin thay dugc anh sang clia ngon hai
dang. Ménh dé sai.

c) Dung. Goi M 1 diém bién ngoai viing sang trén bién, khi d6 vimg sang la mot hinh tron
tam H(21;35;0) la chan ngon Hai dang (Nhu hinh vé dudi)
1

’Vtmg sang trén bién‘

Ta c6 ITH = 50;IM = 4000 ban kinh pht sang trén bién 1la MH = /IM? —H? =
V40002 — 502 = 450+/79 = 3999, 7(m). Ménh dé dung.

d) Diing. Gia sit di chuyén tit D dén vi tri A la diém dau tién nhin thay duge anh sdng ngon
Hai dang.
Ta c6 DA = DH — HA = /(5121 — 21)? + (658 — 35)2 + 02 — /40002 — 502 ~ 1138, 22(m).
Déi van téc v = 7 hai 1§/ gis = 7 - 1852 mét/giss = 12964 mét /gio.

2 e DA N
Thai gian di chuyén tw D dén vi tri A lat = 19064 60 ~ 5, 28 phit. Ménh de ding.
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& Bai 3. Mot bé chita dau ban dau c¢6 40000 lit dau. Goi V/(¢) 1a thé tich dau (lit) trong bé tai
thoi diém ¢, trong do6 ¢ tinh theo gi (0 < ¢t < 24). Trong qua trinh bom dau vao bé, thé tich dau
tang theo téc do duge biéu dién bdi ham s6 V/(t) = kv/t, véi k 1a hing s6 duong. Sau 4 gid bom
lien tuc, thé tich dau trong bé dat 48 000 lit.

a) Ham s V( ) 1a mot nguyen ham ciia ham s6 f(t) = kv/2.

o

C

)

) V(t) = —t\/%+0v610§t§24 va k, C' 1a cac hang s6.

) Sau 9 gid bom lién tuc, thé tich dau trong bé dat duge 67000 lit.
)

d) Trong qué trinh bom dau, néu sau méi gio lugng dau bi ro ri déu dan véi téc do 300 lit/gio,
thi tai thoi diém ¢ bang 9 gio, thé tich dau trong bé 14 63400 lit.

o uozzy (/(E/z(,’/mfdzf .

¢ a) Ding. Theo gia thiét V'(t) = kv/t nén theo dinh nghia nguyén ham, V(¢) 1a mot nguyén
ham ctia ham s6 f(t) = kv/t.

~+
N

, 2k
& b) Diing. Ta c6 V(1) = /V’(t)dt - /kt2dt v Zio=Fise
2 3
, . . 2k
© c) Diing. Tai thoi diém t = 0, thé tich dau la 40000 lit = V(0) = = - 0+ C' = 40000 =
C' = 40 000.
e iz , - . 2k 16k
Tai thoi diém ¢ = 4, thé tich dau 14 48000 lit = V (4) = 5 -4+/4+40000 = 48000 < - =
8000 < k = 1500,

2-1
Ham sb the tich 1a V(¢) = 000

tv/t+ 40000 = 1000¢+/2 4 40 000.
Sau 9 gid (t = 9), thé tich dau la: V(9) = 1000 - 9v/9 + 40000 = 27000 + 40000 = 67 000
(lit).
& d) Sai.
Néu dau bi o 11 véi tdc do 300 lit/gis, tdc do tang thé tich dau thuc té 1a Vi, (t) = kv/t — 300.
2 Z 2k
Khi d6 thé tich thuc té 1a Vi (t) = /(k;\/i — 300)dt = gt\/i — 300t 4 C.

Véi Vi, (0) = 40000 = C' = 40 000.

Tai t = 9 gio, the tich dau la:

Vi (9) = 1000 - 9v/9 — 300 - 9 + 40 000 = 27000 — 2700 + 40 000 = 64 300 (lit).
Vi 64 300 # 63400 nén ménh dé nay sai.

& Bai 4. Vinh Ha Long 13 mot dia danh du lich duge nhiéu nguoi biét dén trén thé gidi, noi day
van con nhiéu ddo 16n nhé chua dude kham pha. Mot cong ty du lich quyét dinh khai thac khu
vite 6 mot s6 ddo nhé véi hinh dang dac biet néu nhin tit trén xudéng, trong dé c¢6 hai hon ddo ma
phan gi6i han dat lién clia n6 duge mo phéong nhu hai do thi ham s6 trén hinh. Véi he truc Oxy
thich hop, don vi trén méi truc 1a 100 m, dudng cong mo ta hon ddo thi nhat c6 dang y = log, =
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di qua diém c6 toa do (3;1).

oy =log, v

1
//+1 z
O / 3 4
71 .
A B

a) Diém c6 toa do (9;3) thuoc duong cong y = log, .

b) Chi dy 4n muén xay dyng mot noi tryc tiép nhin ra bién dé du khach tham quan, &n udng.
Ho da Iita chon khu vie tam giac cong ABC nhu trong hinh (dudng cong AC' tiép giap bién);
dien tich ctia khu vyc nay 1a 536 m? (két qua lam tron dén hang don vi).

c) Chu dy an da thué mot s6 k¥ su gidi Toan (dac biet gidi vé ham s6 mi-logarit) di khao sat
khu viuc nay va ho nhan thay c6 thé boi dip thém cho hon dao thi hai dé duong cong giap
bién y = g(z) ciia né dbi xting véi dudng cong y = log, = qua dudng thing y = x + 1. Khi d6
duong cong g(z) =1+ 3 - 3%,

d) Chi dy an dinh xay mot cay cau ndi lien hai ddo, khoang cach ngan nhat theo duong chim
bay ctia cay cau bang 285 m (két qua lam tron dén hang don vi).

[ Hmféz/c z/é/z(jz’dzﬁ

& Sai. Duong cong y = log, x di qua (3;1) nén 1 =log,3 < a = 3.

Ham s6 1a y = logs z. Véi = 9 thi y = logs 9 = 2 # 3. Vay diém (9;3) khong thuoc dudng
cong.

. 1
& Sai. Diem A € (C) coyas = —1=loggaa = —1= 124 = 3
Dién tich tam giac cong ABC trén do thi la:

4 4

So = / (logsx — (—1))dz = / (logs x + 1)dz ~ 5,71 (don vi dién tich).
1/3 1/3

Dién tich thuc té: S = Sy - 100% &~ 57 100 m?.

© Duang. Lay M (xa;yum) € (Ch) :y = logg x.
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2 z - _1
biem N(x;y) € (Cs) ddi xting v6i M qua d : x —y + 1 = 0 thda méan: =y
yuy =z +1
Thay vao (Cy) taco x+1=logg(y — 1) y—1=3"" o y=1+3-3%

©® Sai. Khoang cach ngan nhat giita hai déo bang 2 - d(M,d) v6i M € (C}) c6 tiép tuyén song
song d.
1 1 , 1 1
e vt (v ().
YT rm3 - g o m3 % \In3
Khoéng cach d(M,d) ~ 1,41 (don vi). Thuc t6 L = 21,41 - 100 = 282 m.

Phan III. Cau tra 16i ngan Thi sinh trd 10i to cau 1 dén cau 6.

& Bai 1. Cho hinh chép S.ABC c6 day ABC la tam gidc vuong can tai B, AB = 3a. Biét
SAB = SCB = 90° va khoang cach tit A dén mat phing (SBC) bing a+/5. Tang cila gbc giita hai
duong thang AB va SC biang bao nhieu? (lam tron két qua dén hang phan tram).

[ /Z{a‘o/‘/gj a,/rz‘”/éj[d[,

Duyng diém D sao cho ABCD la hinh vuong. Khi d6 AB//CD.

Vi AABC vuong can tai B nén AB = BC = 3a. Do d6 ABCD la hinh vuong canh 3a.
Ta c6 AB 1 BC = CD 1L BC.

Lai ¢6 {gg i zi; (gid thict SCB =907 po | (seD).

Ma BC C (SBC) nén (SBC) L (SCD,).

Ké DE 1 SC tai E. Do (SBC) L (SCD) theo giao tuyén SC nén DE 1 (SBC).

Suy ra d(D, (SBC)) = DE.

Vi AD//BC = AD//(SBC), do d6 d(A, (SBC)) = d(D, (SBC)) = DE = a/5.

Xét ACDE vuong tai E, ta c6 CD = AB = 3a va DE = a\/5.

Ap dung dinh 1y Pythagore: EC = v/CD? — DE? = \/(3a)2 — (aV/5)? = V942 — 542 = 2a.

Vi AB//CD nén goc gitta AB va SC' 1a goc gitta CD va SC, chinh 1a géc SCD (hay E@)
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Trong tam giac vuong CDE tai E, ta co:
DE aV5 /5

= — =~ 1,12
EC 2a 2 ’

Vay tang ciia goc giita hai dudng thang AB va SC xap xi 1,12.

tan@ =

& Bai 2. Mot chiéc den duge dat cd dinh tai diém (3;0) trén mat phing toa do Ozy. Mot con
kién dang di chuyén trong géc phan tu tht nhat va béng ctia né in lén truc tung. Hay xac dinh
téc do thay doi (don vi/giay) cia béng con kién trén truc tung tai thoi diém né & vi tri c6 toa do
(1;2), biét réing kién dang di chuyén theo huéng ¢6 hoanh do x tang  don vi/giay va tung do y
gidm I don vi/giay (lam tron két qua dén hang phan tram).

[} /‘[mf/(y f/(f/i/fzfa’[.

béng con kiéne

O (SIS "o CON kién

N

we
=

O 1
Goi vi trf clia con kién 1a M (x,y), nguon sang tai A(3,0), béng ctia con kién trén truc tung la
B(0,Y).
Phuong trinh dudng thang (d) di qua hai diém M (x,y) va A(3,0) c6 dang:

X—3_Y—O:>X—3_
r—3 y—0 r—3

w |

Vi béng B(0,Y) thude dusng thang (d), thay X = 0 vio phuong trinh trén ta duge:
0-3 Y -3
% J

r—3 ¥y r—3

Lay dao ham hai vé theo thdi gian ¢, ta c6 toc do thay doi ciia bong trén truc tung la:

y'(t)(z —3) —y-2'(t)
Y'(t) = 3.
Tai thoi diém con kién & vi trf (1;2), taco v = 1,y = 2.
Theo gia thiét: 2/(¢) = 5 (hoanh do tang) va y'(t) = —1 (tung do gidm).
Thay cac gia tri vao cong thiic dao ham:
1 1 12
_1(1_3)_2'§:_3'§_§:_3._6
(1-3)2 1 1

1

Y'(t)= -3

~ 0,13 (don vi/giay).

0| —

Vay toc do thay déi ctia béng con kién trén truc tung xap xi 0,13 don vi/giay.

& Bai 3. Thap gom mot khdi lap phuong, trén d6 gan thém mot khung hop chit nhat, va phia
trén 1a mot khdi chop tid giac déu. Tai do cao bang chiéu cao khoi 1ap phuong, c6 gan mot mét
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phang truct hinh chit nhat (xem hinh, cac kich thudc tinh bang mét). Tit dinh S ¢6 buoc mot sgi
day xudng diem P(1;7;0) lam day leo. Trén mit phang trugt, c6 mot dita tré ding thang tai vi
tri chinh gifta tAm trugt va véi thang tay (vuong géc véi mat dat) ndm duge day leo. Tinh chiéu
cao tay vin ctia dia tré tinh tit mat dat.

z
S
1
1
H G
E
2 F
5 7
,,,,,,,,,,, yal
) D 2 € < 7
2 P
A B

T

[} Hmfy a/(?/é/czfé[.

Ta xac dinh toa do cic diém dya trén hé truc toa do Owzyz véi gde D(0;0;0) nhu sau:
D(0;0;0), A(2;0;0), B(2;2;0),C(0;2;0).

Tai do cao z = 2, ta c¢6 cac dinh ctia khoi lap phuong: H(0;0;2), E(2;0;2), F(2;2;2), G(0;2;2).
Toa do dinh S ctia khoi chop 1a S(1;1;4).

Diém buoc day trén mat dat 1a P(1;7;0).

Phuong trinh dudng thing SP di qua S(1;1;4) va P(1;7;0) la:

r=1
SP:{y=1+6t (teR)
z =4 —4¢

Mit phang truct di qua cac diem F(2;2;2), G(0;2;2) va chan tam trugt trén truc Oy 1a K (0; 5, 0)
nén c6 phuong trinh: 2y + 32 — 10 = 0.

Diém chinh gifta tAm trugt 7 1a trung diém ctia duong chéo tam trugt (ndi G(0;2;2) va L(2; 5, 0)):

042 245 240
I=( ; ; )21;,;1
2 727 2 (1:3,5:1)

Dita tré diing tai 1(1;3,5; 1) va dua thang tay lén theo phuong thang ding, do d6 vi tri tay vin
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thuoc duong thang A:
r=1
A:{y=3,5 (k 1a chiéu cao canh tay clia tré)
z=1+k
Tim giao diém ctia A véi sgi day SP:
1=1

t =25 _ 5
3,0=1+6t & 12

1—|—k:4—4-i:§z2,33
1+k=4-—4¢t

Vay chiéu cao tay vin ciia da tré tinh tt mat dat lh 2 =1+ k = % ~ 2,33m.

& Bai 4. Ban An mudn lam céc vien da c6 dang khéi chép cut tid giac déu c6 canh cia day 16n
bang 3 cm, canh clia day nhé bang 1,5 cm va cao 3 cm bang cach ding kclglay d4, mdi khay sé tao
duge 6 vien da. Goi a la s6 khay it nhat dé chia 2 1it nude. Gia tri clia 100 bang bao nhieu?

e waigy din oidi.
Mai vien da c6 dang khoi chép cut tit gide déu véi:
< Canh day 16n b; = 3 cm = Dién tich day 16n S} = b = 32 = 9 cm?.
& Canh day nho by = 1,5 cm = Dién tich day nhd Sy = 02 = (1,5)% = 2,25 cm?.
& Chiéu cao h = 3 cm.
Theé tich ctia mot vien da dude tinh theo cong thic:

1 1
Viien = gh(S1 + Sy 4+ 1/519:) = 373 (942,254 +/9-2,25) = 11,25+ 4,5 = 15,75 cm®.

Mbi khay lam duge 6 vien da, nén thé tich nude t6i da mdi khay chita dugc la:
Vihay = 6+ Vijen = 6+ 15,75 = 94,5 cm®.

Dé6i luong nuée can chia: 2 1it = 2000 cm?.

S6 khay it nhat a can ding dé chita hét lugng nuée nay la:

2000
= | ——| ~ [21,164]| = 22 (khay).
o= | 55| = 21,164 = 22 (khay
a
14 tri cua — la:
Gié tri cua 100 a
a2 _ .
100 100

Vay gia tri can tim 1a 0, 22.
& Bai 5. Trong mot tro choi “giai mat ma tai ngdy hoi khoa hoc”, ban t6 chitc chuan bi mot
hop chita 9 tam thé duge ghi cac s6 tir tap hop {1;2;3;4;5;6;7;8;9}. Mot nguoi choi rat ngau
nhién 5 tam thé khac nhau tit hop. Sau d6 céc s6 dugc sap xép theo thit ty ting dan thanh
a<b<c<d< e Ngudichoi duge coi la gidi duge mat ma néu trong nam sb6 nay ton tai bon sd
[N s X N ~ S A ~ s X 7 FS 2 N, . e 2. ~ ~ N sz . ]‘
lién tiep tao thanh mot cap so cong. Biet xac suat dé ngusi choi giai duge mat ma la A. Gia tri —

A

1& bao nhiéu?

[ /{uog (/(5/7(717(217. Khong gian mau: n(Q) = C§ = 126.

Cap s6 cong la khoang cach gifia cac s6 luon bang nhau, gia sit khodng cach do 1a r.
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Néur=1-— C66 bo: (1;2;3;4);(2;3;4;5);...;(6;7;8;9).
Néur=2— Co6 3 bo: (1;3;5;7);(2;4;6;8); (3;5; 7;9).
Néu r > 2 — Khong c6 bo nao.
C6 tat cad 9 bo, mbi bo chon thém 1 s6 tit 5 s6 con lai dé dudge bo 5 s6 thoa yéu cau bai toan,
nghia 1 ¢6 9 5 = 45 (bo).
Tuy nhién c6 5 bo trung nhau:
© (1;2;3;4) them s6 5 va (2;3;4;5) them s6 1.
& (2;3;4;5) them s6 6 va (3;4;5;6) them sb 2.
© (3;4;5;6) them s6 7 va (4;5;6;7) them so 3.
) ) them s6 4.
8) )

© (4;5;6;7) them s6 8 va (5;6;7;8

& (5,6;7; 6:7;8;9
Neén ¢6 45 — 5 = 40 (bo).
40 20 1 63

X4 atla A= — = —=—=23,15.
ac suat la 196 63:>A 50 3,15

& Bai 6. Mot co s thii cong my nghé § Khanh Hoa san xuat cac chan dé kim loai dé trung bay
qua cau pha lé trong ctta hang luu niém. Ban dau, ngudi ta dic mot khdi kim loai hinh tru dac
c6 dudng kinh day 12 cm va chiéu cao 10 cm. Sau d6, dé dit vita qua cau pha lé, ngudi tho khoét
& mat trén ctia khdi tru mot phan ctia khoi cau ban kinh 5 cm. Phan ctia khoi cau nho lén khéi
mit trén cta khoi tru 4 cm nhu hinh minh hoa. Biét thé tich kim loai con lai ctia chan dé sau khi

o~ o~ o~ o~

them s6 9 va them s6 5.

khoét 1a mm (cm?). Gid tri cia m 1a bao nhiéu?

12em

[} Ha‘a‘ﬂdo f/af/z,;, lal.

Thé tich khdi tru: Vi, =7 - (%)2 .10 = 3607 (cm®).

Phan chém cau chim trong khéi tru c6 chiéu cao 1a 10 — 4 = 6 (cm) nén thé tich phan bi chim
trong khdi tru 1a

- h? - 62

V=T m(BR—h) =

(3-5—6) = 1087 (cm®)
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Thé tich kim loai con lai 1& 3607 — 1087 = 2527 — m = 252.
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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. Trong khong gian véi hé truc toa do Oxyz, phuong trinh clia dudng thing di qua diém
M (3; —4; —2) va ¢6 mot vecto chi phuong @ = (5; —4;7) la:
r—5 y+4 2-7

r+3 y—4 z2-2
® 55_ —44_ 77' 33 —44 —22'
r+o y—4 z+ r—95 y+4 2+
©3_—4_—2‘ ®5_—4_7‘

[} Haoiy (/(31271'(2’1,'. Dudng thang di qua diem M (3; —4; —2) va c6 VICP @ = (5; —4;7) c6 phuong
r—3 y+4 242

A
¢ Cau 2. Cho khéi chép S.ABC c6 day 1a tam giac vuong can tai A, AB = 3a, SA vuong goc véi
déy va SA = 2a (tham khao hinh bén).

trinh chinh tic la:

Theé tich khéi chép da cho bing
@A) 3a®. 2a°. © 9a®. (D) 6a.
, 1 1 9a? ) .
(&) Haf()‘m(/c diin oici. Dien tich day Sapc = §AB CAC = 5 3a-3a = %. The tich khoi chop 1a
C
1 1 9a?
V=25 -SA=-."—.2a=3a’
37450 3 g T
> Cau 3. Trong khong gian Ozyz, mat phang (P) : y+22z—1 = 0 ¢6 mot vects phap tuyén la:
@) 7 =(0;1;2). n = (1;0;2).
© 7 =(1;2;-1). © 7 =(2;1;-1).

(&) H“”"j a,/a‘”/éj[d[, Mit phang (P) c6 phuong trinh 0z + 1y + 22 — 1 = 0 nén c¢6 mot vecto phap
tuyén 1a 7 = (0;1;2).
$® Cau 4. Phuong trinh: cosx = 0 ¢6 tap nghiém la
@S:{nglm,keZ}. ® S = {kn k€ Z).
© S = {r+k2m k€ Z}. @S:{ngka,keZ}.
(&) Huo‘n(j a/(m(jzm costr=0& 1= g +kr k€ Z.
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$> Cau 5. Cho hinh hop ABCOD.A'B'C'D’ (xem hinh dud6i). Duong thang CC’ song song v6i mat
phang nao sau day?

Al‘ D/
B/ i C/
A D
B C
@) (ABCD). (BCC'BY). © (ABB'A). ©) (ACC'A").

(o) Hmfy f/d/éjzfdzf. Trong hinh hop, CC’'// BB’ ma BB' C (ABB'A") nén CC’"//(ABB'A").

$> Cau 6. Mot nguyén ham clia ham s6 y = 3% 1a

3* 3*
T : 7. 1n 3. .
@ 3 Ny © 3% I3 ® 3
N iong din gidl, Nguyén ham cua a” 1a e + C. V6i a = 3, mot nguyén ham la :
T Ina In3

$> Cau 7. Cho hinh chép S.ABC (xem hinh bén). Goi G 1a trong tam AABC. Phat biéu nao sau
day la dang?

® SA+SB+5C=70. ® SA+SB+5C = 5C.
© SA+SB +5C = 35G. ® SA+SB + 5C = 25G.

X eong f/d/zjz'dzf, Vi G la trong tam tam giac ABC, ta c6 GA+GB+GC = 0. Khi d6
SA+SB+5C = (5C+GA) + (5C +GB) + (5G + GC) = 35C.
¢ Cau 8. Nghiém ctia phuong trinh 322+! = 243 1a

@A) z=3. ® = =1. © z=2. D) z=5.

e Hwy a,’zgndmzz. 32041 — 3P s 41 =5e =41 =2
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¢S Cau 9. Ham s6 nao dudi day c6 do thi 1a dudng cong trong hinh bén?
Y

o\w

—2
—2x—1 r—1
@y—ﬁ- y—xi%-
9 T
©y= r+1 ®y_m—1'

[ H‘“)ﬁ a’(é)y[d[. Dua vao do thi, ta co cac dic diem sau:
& Tiém can ding: * = —1 = loai phuong an D.
& Tiém can ngang: y = —2 = loai phuong an B.
©® Giao diém véi truc tung Oy: Khi 2 = 0 thi y = 1.
% V6i phuong an A: y(0) = =t = —1 (loai).

% Vi phuong 4n C: y(0) = 1 =1 (théa man).
—2r+1

Vay ha 6 ding la y =
ay ham so dung la y o]

$> Cau 10. Thé tich khoi tron xoay gidi han bsi ham s6 y = f(z) lien tuc trén doan [a;b], truc
hoanh v& hai duong thing z = a,z = b khi xoay quanh truc Ox dudce xac dinh béi cong thitc nao
sau day?

a b

@V= 7T/[f(x)]zdx. V= W/[f(x)]zda:.

a

© V= /b[f(x)]2dx DV = W/bf(a:2)dx.

b
(&) Huo‘ézy z/f’&yzkﬁzf. Cong thitc tinh thé tich khoi tron xoay quanh truc Oz 1AV =7 / [f(z))?dz.

% Cau 11. Cho cap s6 cong (u,) v6i u; = 7 va cong sai d = —3. Gia tri clia uy bang

@u4:4. u4:—2. ©u4:1. ®u4:—5.

[} /‘[mf/(y f/d/éjzfézf. S6 hang thit 4 1a uy = uy +3d =7+ 3(—3) = —2.
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¢ Cau 12. S6 lan ném vao ro ctia 30 van dong vien khi ném 30 lan duge théng ké lai bang sau
S6 1an vao 16 | [20;22) | [22:24) | [24:26) | [26;28) | [28;30)
S6 VDbV 7 9 7 5 2

Phuong sai ctia mau s6 lieu ghép nhém 1a (lam tron dén hang phan muoi)

@) 6,3. 5,8. ©) 24,1. (D) 2,4.
[ Hzfc)‘igj a’(z‘,,l,; /e Gia tri dai dien lan luot 1a 21;23; 25; 27; 29. Tinh dugce trung binh z ~ 24,07
va phuong sai s? ~ 5, 8.

Phan II. Cau tric nghiém diang sai Thi sinh trd l0i to cau 1 dén cau 4. Mdij a) b) c) d)
thi sinh chon dung hodc sai

& Bai 1. Mot coc ca phé nong c6 nhiet do ban dau 1a 80°C duge dit trong mot phong c6 nhiét do
on dinh 1a 20°C. Sau 15 phiit, nhiét do ctia coc ca phé giam xudéng con 50°C. Goi T'(t) 1a nhiét do
ctia coc ca phé tai thoi diém ¢ (phit) va y(t) = T(t) — 20 la chénh lech nhigt do giita ca phé va moi
trudng. Biét rang tdc do thay doi chénh léch nhiét do ti 1e thuan véi chinh no, titc 1a ' (t) = k- y(t)
(v6i k 1a héng s0).

@ UNG DUNG: COC CA PHE NONG LAM NGUO! Q

nl
Nhiét dé phang
(T,) = 20°C

80°C
Room
temp
@ BAT DAU (t= 0 phit) @ sAU 15 PHUT (t = 15 phiit)

1
a) Hing s6 toc do lam mat ciia coc cd phe k = R In2.

b) Sau 30 phit ké tit khi dit vao phong, nhiét do ctia coc ca phé 1a 30°C (lam tron dén hang

don vi).
c) y(t) = 60e* véi moi t > 0.
d) Tai thoi diém ban dau (¢ = 0), gia tri cia hiing s6 C' trong biéu thitc y(¢) = eF*¢ 1a C = In 60.
[} wa?ﬁ f/afzy[dzl Tit phuong trinh vi phan ¢/ (t) = k-y(t), ta c6 nghiém tong quat 1a y(t) = Cy-e**
(v6i Cp 1a hing $6).

& Xét y c): Tai thoi diém ban dau ¢ = 0, nhiét do cbc ca phé 1a T(0) = 80°C, suy ra chénh

lech nhiet do 1a y(0) = T(0) — 20 = 80 — 20 = 60.
Thay vao cong thiic: 60 = Cp - e¥0 = Cy = 60. Vay y(t) = 60e* v6i moi t > 0. Do do, ¥ c)

dang.
& Xét y a): Sau 15 phat, nhiét do 1a T'(15) = 50°C, suy ra y(15) = 50 — 20 = 30.
30
Ta c6 phuong trinh: 30 = 60 - %% < 1% = 50 = 7

. . 1 1
Lay logarit tu nhién hai ve: 15k = In (§> =—In2=Fk= T In 2.

Vi k mang gia tri &m nén y a) sai.
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& Xét y b): Sau 30 phit (¢t = 30), chénh léch nhigt do 1a: y(30) = 60 - €3% = 60 - (615k)2 =

1\° 1
A=) =60-==15.
60 (2) 60 1 5

Nhiét do ctia coc ca phe luc nay 1a: T(30) = y(30) 4+ 20 = 15+ 20 = 35°C. Vay y b) sai.
& Xét ¥ d): Néu biéu dién y(t) = €M+ tai thoi diem t = 0 ta c6: y(0) = eF0F¢ = .

Ma theo tinh toén & trén y(0) = 60, nén e = 60 = C = In 60.

Vay y d) ding.

& Bai 2. Mot dai ly xéing dau tai Quang Ngai can lam mot bon chia dau hinh tru bing ton c6
thé tich V = 547 (m?). Goi r, h 1an lugt 1a ban kinh ddy va chiéu cao ctia ci bon dau.

ong thitc dé tinh thé tich bon chia dau 1a V = 7r2h.

a) C
Dé dién tich toan phan nhé nhat thi ban kinh r = 3 (m).
D

)
b)
a . N N 5 N . N Y . N 54 2
c¢) Dién tich toan phan ctia bon chita dau theo ban kinh = 1a S(r) = 27 | — + 72 ).
T
d) Biét chi phi vat liu (ton) dé lam bon chita 1a 500.000 dong/m?. Khi dé, s tién it nhat dé
mua nguyén vat lieu lam bon chita dau 1a khoang 81 trieu dong (lam tron dén hang phan
mudi).
(&) 7‘&[0//(77 aia“?zyz’dzl

® Y a): Dung. Cong thiic thé tich hinh try 1a V = B - h = 7r2h.

. 54

& Y c): Ding. Tac6 V = nr*h = 54r = h = —.
r

Dién tich toan phan ctia hinh tru la:

b4 108
S(T):27T7"h+27'('7”2:27r7’._2+2ﬂ_7,2: ™
r

+2mr? = 2r (— + 7’2)

r r

. . 4
© Y b): Dang. Xét ham s6 S(r) = 27 (5— + 7’2) voi r > 0.
r

2r3 — 54)

r2

4
Ta c6 S'(r) =2m (_75”_2 + 27’) =27 (

S'(r)=0&2r*—-54=0&1r>=27T<r =3 (m).
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&Y d): Sai. Véi r = 3, dién tich toan phan nhé nhat la:
54

S(3) = 2w (3 + 32> = 27(18 + 9) = 54w (m?)

S6 tien 1t nhat 1a: 547 x 500.000 ~ 169,646 x 500.000 ~ 84.823.000 dong = 84,8 tricu dong.

& Bai 3. Trong mot ki thi t6t nghiép trung hoc phd thong, mot tinh X c¢6 70% hoc sinh lira chon
t6 hop A00 (gdm cac mon Toan hoc, Vat li, Héa hoc). Biét ring, néu mot hoc sinh chon t6 hop
A00 thi xac suat dé hoc sinh d6 dé dai hoc 1a 0, 55; con néu hoc sinh khong chon t6 hop A00 thi
xac suat dé hoc sinh dé dé dai hoc 1& 0, 6. Chon ngau nhién mot hoc sinh ctia tinh X da t6t nghiep
trung hoc phé thong trong ki thi trén.

® Goi A 1a bién c6: "Chon duge hoc sinh lia chon khéi A00".

& Goi B la bién ¢6: "Chon duge hoc sinh dé dai hoc".

a) P(A)=0,7; P(A) =0,3.
b) P(B|A) = 0,45.

P ) . . 22
c¢) Xac suat de hoc sinh d6 chon t6 hgp A00, biét hoc sinh khong dd dai hoc 1a 39"

L . ) < 7
d) Xac suat de hoc sinh d6 khong chon t6 hgp A00, biét hoc sinh khong d6 dai hoc la 29"

[} Hmffy (/a’/yz'(ézl Dua trén cac dit liéu bai toan, ta c6 cac thong tin sau:

& P(A) =T70% = 0,7. Suy ra P(A) =1—0,7 = 0,3.
& XAc suat d6 khi chon A00: P(B|A) = 0,55 = P(BJA) =1— 0,55 = 0,45.
& XAc suat d6 khi khong chon A00: P(B|A) = 0,6 = P(B|A)=1-0,6 =0, 4.
Xét tinh ding sai clia cac ménh de:
& Meénh dé a): Ding. Theo tinh toan tren P(A) = 0,7 va P(A) =0, 3.
& Meénh dé b): Sai. Vi P(B|A) = 0,4 (khac 0,45).
& Xét ménh dé c) va d): Ap dung cong thiic x4c suit toan phan, xac sudit hoc sinh khong dé

dai hoc 1a: P(B) = P(A)- P(B|A)+ P(A)- P(B|A) =0,7-0,454+0,3-0,4 = 0,315+0,12 =
0, 435.

Ap dung cong thitc Bayes, xac suat hoc sinh chon t6 hgp A00 khi biét hoc sinh dé khong d6
P(AnB) 0,7-0,45 315 21

la: P(A|B) = — = = — ——. = Ménh deé Sai.

a: P(A]B) P(B) 0,435 435 29 ¢nh de c) Sai

Xac suat hoc sinh khong chon t6 hop A00 khi biét hoc sinh d6 khong d6 la: P(A|B) =
— 21 8 - N .

1-P(AB)=1- 39 = 59" = Meénh de d) Sai.

& Bai 4. Mot tau tham do ty hanh (AUV) dang hoat dong dudi bién sau. Hé toa do Ozyz dudc
thiét lap v6i mat nude bién yen tinh 1a mit phang (Ozy), truc Oz huéng thang ding xudng dudi
(do sau z > 0), don vi tinh bang hectomét (hm). AUV bat dau hanh trinh tit vi tri A(8;6;1) va
dy dinh di chuyén theo duong thang dén vi trf cudi B(4; —2;2). Trong hanh trinh ctia minh AUV
can tranh mot khu viye hinh cau (S), tam tai diém K(2; —4;2), ban kinh R = 1 hm (khu vic ¢6
thiét bi nhay cam).

-8 y—6 z—-1

a) Duong thang chita hanh trinh ctia AUV c6 phuong trinh 13 ’ - 8 = 1
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b) Mit cau (S) c6 phuong trinh (z —2)2 + (y +4)? + (2 — 2)? = 1.
¢) Trén hanh trinh AUV ludn cach tam K mot khoéng 16n hon ban kinh R.
d) Hanh trinh ctia AUV khong di qua khu viic ¢6 thiét bi nhay cam hinh cau (.5).

[ Hwa/ﬁ (/a?/z(ﬁz'dzl

¢ Y a): Dung. Ta c6 véc-to chi phuong clia dudng thing AB la AB = (4—-8—-2-6;2—1) =
: / 8 y—6
(—4; —8;1). Duong thang di qua A(8;6;1) nén c¢6 phuong trinh chinh tac la z 1= i S
z—1

T
& Y b): Dang. Mit ciu tam K(2; —4;2) va ban kinh R = 1 ¢6 phuong trinh la: (z — 2)? +
(y+4)2+(z—-22=1*=1.

& Xét y c¢) va d): Dé biét AUV c¢6 di qua khu vie hinh cau hay khong, ta can tim khoang
cach ngdn nhat tit tam K dén doan thing AB.

Vée-to AKX = (2—8;—4— 6,2 — 1) = (—6;—10; 1).
Vée-to BEK = (2 — 4;—4 — (—=2);2 — 2) = (=2; —2;0).
Xét vée-to BA = (4;8; —1). Ta thay BEK - BA = (—2)(4) + (—2)(8) + 0(—1) = —24 < 0,

Vi tich v6 huéng am nén goc LK BA la goc tu1, diéu nay c6 nghia 1a hinh chiéu ctia K lén
duong thang AB nam ngoai doan AB (vé phia diém B).

Do do6, khodng cach ngan nhat tit K dén doan thing AB chinh 13 do dai doan K B.
Tacé KB =/(-2)2+ (-2)2+ 02 = v/8 = 21/2 ~ 2,828.

Vi 2,828 > R = 1 nén trong sudt hanh trinh tit A dén B, AUV luon cach tam K mot khoang
16n hon ban kinh R.

= Y c) va d) déu Ding.

Phan III. Cau tra 18i ngan Thi sinh trd l5i tic cauw 1 dén cau 6.

& Bai 1. C6 12 qua béng gom 4 qua béng vang gidong nhau va 8 qua bong xanh dude danh s6
1,2,...,8. Nguoi ta bé ngau nhién tat ca s6 bong trén vao ba hop dung A, B, C' khac nhau, méi
hop c6 4 ngan danh s6 1,2, 3,4, méi ngan chia duge ding 1 qua bong. Goi T' 14 s6 cach phan bo
cac qua béng vao cic ngan ciia ba hop trén sao cho c6 ding mot hop chita toan cdc béng mang s6

POVVO0000
Q000

[ H“’”Z? (/(E)ifzfa’z,'. Trong 8 qua bong xanh danh s6 tit 1 dén 8, c¢6 4 qua béng mang s6 chin 1a

{2,4,6,8} va 4 qua bong mang s6 1¢ 1a {1,3,5,7}.
Tong cong c6 12 ngan (vi trf) phan biét trong 3 hop. Vi méi hop c6 ding 4 ngan va dé bai yéu cau

hén. Tinh gia tri —.
chan. Tinh gia tri —

"c6 ding mot hop chita toan cac béng mang sé chdn", ma chi ¢ tong cong 4 qua bong mang s6
chan, nén hop dé6 phai chia tron bo 4 qué {2,4,6,8}.

S6 cach phan b6 T duge tinh qua cac bude sau:

& Budc 1: Chon 1 trong 3 hop A, B, C dé chita cac béng s6 chin: ¢c6 Ci = 3 cach.
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& Budc 2: Xép 4 qua bong s6 chin phan biét vao 4 ngan clia hop da chon: c6 4! = 24 cach.
© BuGc 3: Phan bd 8 qua bong con lai (4 qua bong vang giong nhau va 4 qua bong xanh s6
1é phan biét) vao 8 ngan con lai ctia hai hop con lai:
# Chon 4 ngan trong 8 ngan trong dé dit cac bong xanh s6 1é: ¢6 Cf = 70 cach.
% Hoan vi 4 qua béng xanh s6 18 vao cac ngan da chon: c6 4! = 24 cach.
% 4 qua boéng vang giéng nhau duge dat vao 4 ngan con lai: ¢6 1 cach (vi cdc bong vang
giéng nhau).
Suy ra tong sb cach la:
T=3-24-70-24-1=120960.
Vay gia tri can tim la:
T 120960
0 70
& Bai 2. Bac An lam nghé do gb mudn thiét ké mot chiée don bang gd nhu hinh vé bén. Chiéc don
¢6 dang 1a hinh da dién gom c¢6 8 dinh 1a A, B,C, D, M, N, P,Q; hai mat (ABCD) va (M N PQ)
la hai hinh vuong va nam trén hai mit phing song song véi nhau, hinh chiéu vuoéng géc cilia
M, N, P,Q lén mat phang (ABCD) lan lugt 1a trung diém ctia cac canh AB, BC,CD, DA. Biét
MAB la tam giac déu canh 6 dm, hoéi thé tich ctia chiéc don nhu trén bing bao nhiéu deximet

= 1728.

khoi (Iam tron két qua dén hang don vi)?

[} széy z/d/z(,fzf(ézf. Goi K la trung diém ctia AB. Vi AMAB déu néen MK dong thai la chiéu

cao clia tam giac M AB vita la chiéu cao ctia chiéc don.

AB
SuyraAK:—:§:3dm;

2 2
MK—%g—ZS\/@

Vi hinh chiéu vuong goc ctia M, N, P, Q lén mat phang (ABC D) lan lugt 1a trung diém ctia cac
canh AB, BC,CD, DA nén khi d6 hinh chiéu vudéng géc ciia hinh vuéng ABCD lén mat phang
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(MNPQ) la hinh vuong FFGH nhu hinh veé.

H P
G
Q N
5 H P G
6//3 Q N
I e e » ()
P 3
/ '—‘ '
A 3 K B E 3 M 3 F

Suy ra ABCD.EFGH 1a hinh hop chit nhat va do tinh chat déi xing vA cidc mat phang song
song thi M, N, P, tuong tng la trung diéem cia EF, FG,GH, HE.

Khi d6 thé tich chiéc don la

V = Vapep.eraa — Vunsr — Vvprae — Veoup — Veguma

= Vasep.eran — Vuner + Vpce + Veoup + Vegua)

= Vapep.eren — 4Vungr (dé thay Viungr = Vveae = Veoup = Vegua vi dién tich day va
chiéu cao ctia chiing déu bang nhau)

= Sapcp - MK —4- %MK - SMNF

:AB-BC-MK—ZL-%MK-%-MF-FN

1 1
:6-6-3\/3—4-5-3\/3-5-3-3z156 (dm®).

& Bai 3. Mot quan nhan dang 6 trong mot chiée xe tang X (loai quan sy) di chuyén doc theo truc
Oy vé phia gbc toa do. Tai thoi diém xe cach gbc toa do 4 km, va 10 phit sau xe cach gbc toa do
2 km. T6c do ctia xe (km/h) ti lé nghich véi khodng céch ctia xe (km) dén gbc toa do. Biét rang
mot xe ting dich dang chd & tai diém A(3;0) trén truc Ox, nhung ¢6 mot biic tudng cao doc theo
duong cong (tat cd khodng cach tinh bing km) ngan cdn ban nhin thay vi tri chinh x4c ctia né.
Tai thoi diém dau tién quan dich phat hién xe ting, toc do clia xe tang X biang bao nhiéu km/h
(lam tron két qua dén hang phan muoi)?

: . . PN 1 1
N liong din gidi. Ta co dusng cong ay =1 =y =~ = ¢ = ——.
Xét tai thoi diem dau tién quan dich phat hién xe tang, ta c6 phuong trinh tiép tuyen ctia ducng

L
cong y = — c6 dang:
x

, 1 1
y=yp(x —x0) +yo=>y= =) (@ —m)+—.

Ta ¢6 tiép tuyén di qua diém (3;0) 1a diém xe dich dang ding;

1 1 3
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Khi d6, phuong trinh tiép tuyén la:

1 3 2 4 3 2 4 4
y:—(3)2 .213—5 +§©y:—§ .17—5 +§©y:—§x+§
2

. . 4
Toa do vi tri xe tang ta lic dich thay tai diem (O; §>

Goi S(t) 1a quang duong xe di, 4 — S(t) 1a khoang cach tit xe dén O. Theo dé bai:

k
t)=—— (ke€R).
o) = ;=g *EB
k
:>S’:m:>S’(4—S):k;:>/S’(4—S)dt:/kdt:>/(4—S)ds:kt+0.
4 — S)?
- U e
Dua vao dt kién thoi gian (10 phit = 1/6 gio):
42
S(0)=0 —5:0:>C:—8 = -8
1 = 2 =
NSRS I RN i
6 5 =3 8 = =3 8
. N 2 ~ N (4_5)2
Vay phuong trinh chuyén dong la: ———— = 36t — 8.
. 4 4
Tai vi tri dich phat hién, khoang cach den goc toa do la y = 3 =4-5= 3

Téc do clia xe tang X ldc do la:

36 36
JR— /_ J— J—
v_S——S——I—

3

& Bai 4. M6 hinh £EOQ (Economic Order Quantity) duge cong bo nam 1913 1a mot cong cu quan
tri van hanh ding dé xac dinh luong hang nhap kho t6i wu. Gia st mot cita hang thitc an cho meo

27 (km/h).

c6 nhu cau tieu thu hang héa déu dan véi téc do ban hang d = 100 hop/ngay. Cac thong sb chi
phi duge xac dinh nhu sau:
& K = 1.000.000 dong: chi phi c6 dinh cho mdi lan dat hang (phi van chuyén, nhan cong...);
& ¢ dong/hop: gia nhap mdi hop hang (gia dinh khong do6i va khong c6 chiét khau);
& h =500 dong/hop/ngay: don gia luu kho (chi phi luu gitt mot hop hang trong kho trong mot
ngay).
Goi @ (hop) 1a s6 lugng hang ma nguoi ban nhap vao trong mdi lan dit hang. Thoi gian tieu
thu hét luong hang 1a % (ngay). Tong chi phi cho mot chu ky dit hang va tieu thu hét hang 1a

2

h o 1 .
f=K+cQ+ 2—% Hoi ctta hang nén nhap bao nhiéu hop trong moi lan dat hang de chi phi trung
binh m6i ngay 1a nhé nhat (khong lam tron céc bude trung gian, chi lam tron két qué cudi cling

t6i hang don vi)?

[ Huoiy cz/(ﬁfé/cz'(z’,z'. Goi G(Q) 1a chi phi trung binh méi ngay. Ta ¢6 cong thic:

Téng chi phi mot chu ky f < hQ2) d
G pr— = = K + —|.— _— - —_—
@) Thoi gian mot chu ky Q/d Q 2d / Q
Kd hQ
= G(Q) = 6+Cd+7
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Xét ham s6 G(Q) trén khoang (0; +00), véi cac thong sd da cho: K = 1.000.000, d = 100,
h = 500.

~100.000.000

G(Q) 0

+100¢ + 250Q

Dao ham ctia ham s6 theo bién Q:
_ 100.000.000 n

G'(Q) = % 250
Cho G'(Q) =0, ta co:
mo’%w — 950 = Q? = W = 400.000 & Q = v/400.000 = 200v/10 ~ 632, 46
Bang bién thién:
Q@ |0 200v/10 +00

G'(Q) - 0 +
400 +00

G(Q) T~

Gmin

Dua vao bang bién thién, chi phi trung binh mdi ngdy dat gia tri nhoé nhat khi Q = 200110 ~
632,46. Lam tron dén hang don vi, ta duge Q = 632.

Vay ctta hang nén nhap 632 hop trong mdi lan dit hang.

& Bai 5. Dé thi Tét nghiep THPT mon Toan nam 2025 gom 3 dang thic tric nghiém, trong do6
dang thtc I 1a cau héi tric nghiém 4 phuong an lga chon gom 12 cau héi, mdi cau tra 16i dung
duge 0,25 diém; dang thitc IT 13 loai cau hoi Ding/Sai gdm 4 cau hdi. Méi cau héi ¢6 4 ¥ héi, mbi
¥ hoc sinh chi can tra 1i ding hoiic chi tra 15i sai; néu 1 ¥ tra 16i ding dap an thi duge 0,1 diém,
ding 2 v duge 0,25 diém, ding 3 y duge 0,5 diém va ding ca 4 § duge 1 diém. Gia sit mot thi sinh
lam bai thi ndy va chic chin tra 1oi dang 12 cau héi dang thiic I. Cac cau con lai ciia dang thiic
IT hoc sinh d6 chon ngau nhién phuong &n tra 15i cho mdi ¥. Goi a la xéc suat dé hoc sinh d6 lam
duge ding 5 diém cho ci hai dang thitc. Gid tri ciia 1000a bing bao nhiéu (khong lam tron két
qué cac phép tinh trung gian, chi lam tron két qua cudi cing dén hang phan mudi)?

e Ha‘o‘iy (é;,é/mzz. S6 diém hoc sinh dat dude & dang thite I 1a: 12 x 0,25 = 3,0 diém.
Dé dat dugc ding 5 diém cho ca bai thi, s6 diém hoc sinh can dat thém & dang thic II la:
5,0 —3,0=2,0 diém.

Xét mot cau héi trong dang thite 1T gom 4 ¥, mdi ¥ ¢6 2 lya chon (Dung/Sai). Vi chon ngau
nhién nén xac suat chon ding mdi y 1a p = 0, 5.
Goi X la s6 y trd 1oi ding trong mot cau héi. Xac suat dé c6 k ¥ ding 1a: P(X = k) =
k

C Lz ‘
CY.(0,5)* = l—é. Bang phan bo diém cho mot cau hoi:

& P(0 diém) = P(X =0) = —.
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® P(0,1 diém) = P(X =1) = —.

16
& P(0,25 diém) = P(X = 2) — 1%
q "
& P(0,5 diém) = P(X =3) = 1.
, 1
& P(1,0 diém) = P(X = 4) = —.

Goi s1, 59, 83, 84 1a diém ctia 4 cau héi dang thic II. Ta can Zj‘zl s; =2,0.
Céac t6 hop diém théa man (khong xét dén cac bo c6 diém 0, 1 vi khong thé tong bing 2,0 véi

4 cau):

. Al ez 1\ (1) 6
1) Bo {1;1;0;0}: C6 — = 6 hoan vi. Xac suat: P, =6 - . —

212! 16 16/ ~ 65536
4! _ ) 1 ( 4 )2 1 192
2) B6 {1:0,5:0,5:0}: C6 — = 12 hoé . X4 at: PBb=12-— - | — | +—= ——.
) Bo {150,5:0,5;0}: C6 o oan Vi Aac suat: 2 16 \16/ "16 65536
) 4 o 1 4 [(6\> 1728
3) Bo {1;0,5;0,25;0,25}: Co 5= 12 hoéan vi. Xac suat: Py = 12 - % 16 (E) = erag”
4) Bo {0,5;0,5;0,5;0,5}: C6 1 hoan vi. Xac sut: P 1<4>4 250
(0] s . S . (@] Oan vi. aC suat. = . — = —.
. y Yy Uy J, U, Jy U, ! 4 16 65536
. P 6+ 192 + 1728 + 256 2182
Téng xéc sudt a = Py + Py + Py + Py = = .
ong xac suat a 1+ 1o+ I3+ 1y 65536 65536
2182
Gi4 tri ctia 1000a = 1000 - ——— ~ 33, 2946.
la tr1 Cua a 65536 y

Lam tron dén hang phan mudi, ta dudc két qua 1a 33, 3.
& Bai 6. O thi tran cia toi, troi mua mot phan ba s6 ngay. Néu troi mua, sé c6 kha niang xay ra
iin tac giao thong véi xac suat 3 néu troi khong mua, sé c6 kha ning xay ra un tic giao thong 1a
éll' Néu troi mua va c6 un tac giao thong, toi sé dén muon lam viéc v6i xac suat % Mit khac, xac
suat dén muon 1 % néu troi khong mua va khong c6 in tac giao thong. Trong cac tinh hudng khéc

(mua va khong c6 un tic giao thong, khong mua va c6 in tic giao thong), xac suat dén muon clia
toi déu 1a 0,25. Chon mot ngay ngau nhién ma toi di lam mudn, vay xac suat troi mua vao ngay
hom do6 1a bao nhieu %? Két quéa lam tron dén hang phan mudi.
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[} Hmfy dén oidi.

C
@)
B,1/3 B,2/3
Troi ma Troi khong
mua
N Khong o Khong
Un tac N Un tac < g
. ~ un tac . ~ un tac
giao thong giao thong giao thong giao thong
A:17/ \< A,0, 25/ \A A7072/5/ \< A,1/8/ \A
bi lam Khoéng di bi lam Khong di bi lam Khong di bi lam Khoéng di
muon lam muodn muon lam muodn muon lam muodn muon lam mudn
Theo cong thiic xac suat coé diéu kién, ta c6
P(troi mualdi lam muon) = P(tr6i mua va di lam muon)/P(di lam mudn)
_ — — 11
+) P(troi mua va di lam muon) = P(OBCA)+ P(OBCA)+ P(OBCA)+ P(OBCA) = 3’3

11 1
+--2-0,25= <.

1
2 3 2 8

11
+) P(di lam mudn) = 33

154
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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.

¢S Cau 1. Trong bon day s6 sau, c6 bao nhiéu day s6 lap thanh mot cap s6 cong?

(I) 10; —2; —14; —26; —38.
15 11

m = 22— L.

( ) 947 02

(1) v1;v2;v/3; V4; V5.
(IV) 1;4;7;10;13.

@ L ® 2. © 3. ©) 4.

[} Huoiy a,/(z‘\/z(/m'(z”zf. Xét ting day so:

© (1) =2 —10 = —12; 14 — (—2) = —12; 26 — (—14) = —12; ~38 — (—26) = —12. Céc hieu
s6 khong doi bang —12, nén day la cap sb cong.
1 11 11 14 — 11
B 5 1 B, 5 31, 37 1
4 2 4 4 44 4" 2 4 4
, nén day 1a cap s6 cong.

&

3 z 2 N
=7 Cac hiéu so6 khong doi bang

e~ w

I): v/2 — V1~ 0,41; /3 — v/2 0, 32. Hieu s6 thay déi nén khong phai cap sb cong.

IV):4—1=3;7—4=3;10—7 = 3;13 — 10 = 3. Cac hiéu s6 khong ddi bang 3, nén day la
cap s6 cong.

©
©

—~ o~

Vay c6 3 day s6 1a cap s6 cong. Chon dap an C.
$® Cau 2. Phuong trinh sinz = 0 ¢6 ho nghiém la
@x=g+k27r,k:€Z. ® « = k2m,k € Z.
@x:g+kﬁ,k€Z. ©) « =k, k € Z.
[ Haﬁoy t/mz(/fzaz Phuong trinh lugng gidc co ban sinx = 0 < x = kn, k € Z. Chon dap an

$» Cau 3. V6i moi s6 thuce duong a thi log,(16a) — log, a béng
@A) log,(15a). 8. © 4. (D) 4 — 2log, a.
. ‘ . 16
[} H“’O% z/rz/éjédz. Ap dung quy tac tinh logarit ctia mot thuong: log,(16a)—log, a = log, (_a) =
a
log, 16 = log,(2*) = 4. Chon dap an C.

¢ Cau 4. Cho hinh chop S.ABC c¢6 day ABC la tam giac vudng tai B va canh bén SA vuong
gbc voi day, biét AB = a, AC = 2a, SA = av/3. Thé tich khéi chép S.ABC bing
1 3 3 3
@ 5@3. 50,3. @ £CL3. @ £a3.

3 2
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[ Haa% (/(E/z(jzaz Trong tam giac vuong ABC, ta c6 BC = VAC? — AB? = /(2a)? — a® =
av/3.
1 1 a’

DléntichdéySABC:§ABBCziaa\/g \/_
1 a2\/_
3
$® Cau 5. Cho hinh chép S.ABC’D c6 day 1a hinh binh hanh tam O. Déang thiic nao sau day
sai?

@) AB + AD = AC. ®) SA+ SB=S5C+ SD.

© SA+ SC =2S0. D) SB+ SD =250.
[} Ha(fy c/é;y[d[. o

& Theo quy téc hinh binh hanh trong mat phing day, AB + AD = AC la ding.

¢ Vi O la tam hinh binh hanh nén O la trung diém ctia AC va BD.

& Xét diém S bét ky, ta luon c6 SA + SC = 250 va SB + SD = 250 (tinh chét trung diém).

& Tfrdésuyra§Z+§6:§§+@®§Z—§5:§§—§6©m:5§. Dang thitc nay

dang vi ABCD la hinh binh hanh.

& Déng thic 6 cau B: SA+SB = SC’—I—SD & SA SD = SC’ SB o DA = BC’ diéu nay
sai vi trong hinh binh hanh ABCD ta c6 AD = BC nén DA = —BC.
Chon dap an B.

¢ Cau 6. Cho ham s6 y = f(z) xac dinh va lien tuc tren R\ {—1}, ¢6 bang bién thién nhu sau.
Khang dinh nao sau day la ding?

3
Thé tich khéi chop Vi apo = = - Sape - SA = a3 =22 = % Chon dap &n A.

(A) D6 thi ham sb c6 tiem can ding y = —1 va tiém can ngang z = —2..
D6 thi ham s6 c¢6 duy nhat mot tiem can..

(C) Do thi ham s6 c6 ba tiem can..

(D) Do thi ham sb c6 tiem can ding x = —1 va tiém can ngang y = —2..

[} /{u0/17 (/(E/zdmfdzﬁ. Dira vao bang bién thién ta thay:
! i

& lim f(z) = -2 va lirf f(r) = —2 = dudng thang y = —2 la tiém can ngang ctia dd thi
r—r—00 T—r+00
ham so.

& lim f(r) = 400 va lim,_,_+ f(7) = —oo = dudng thang x = —1 1a tiém can ditng ciia dd
rz——1"

thi ham so.
Chon dap an D.

$> Cau 7. Ham s6 y = f(x) = 2% — 32% — 92 + 7 ¢6 cyc dai 1a
@) —1. 12. © 3. (D) —20.
O luong a/r;/éjz'd[. Ta 6y = 322 — 63 — 9 = 3(2% — 2z — 3).

Yy =0« = —1 hoac x = 3.
Bang bién thién cho thay ham s6 dat cyc dai tai z = —1.
Gid tri cve dai y(—1) = (—1)* — 3(—1)2 = 9(—1) + 7= —1 —3+9 + 7 = 12. Chon d4p 4n B.

¢ Cau 8. Ho nguyen ham ctia ham s6 f(z) = 2025 1a

. _2025"
Q) F(x) =2025% + C. F(x) = In(2025) +C.
(© F(z)=2025-2024" + C. (D) F(z) = 2025z + C.
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[} /{a’o‘éy a,/{z“/éfz'dzf, Stt dung cong thitc nguyén ham co ban: [ a®dzr = + C. Vé6i a = 2025, ta

20257
5 [ 20257dz —
CO/ 025%dr = 5095

¢ Cau 9. Két qua kiém tra mon toan ciia 16p 12A duge cho bdi mau s6 lieu ghép nhom nhu sau:
Nhom diém | [02) | [2:4) | [4:6) | [6:8) | [8:10) |
Tan s6 4 5 | 6|2 | 10

Ina

+ C. Chon dap an B.

Trung vi clia mau so6 lieu ghép nhém trén thudoc nhém nao dusi day?

@ [6:8). [2:4). © [46). @ [8;10).
e/ lucong a’(gnjzaszz. Téng tan s6 (cd mau) lan =4 + 54 6 + 25 + 10 = 50.
Vi tri cua trung vi la g = 25.
Tan s6 tich lfiy cac nhom:
- Nhom [0;2): 4
- Nhém [2;4): 4 +5=9
- Nhom [4;6): 9 + 6 = 15
- Nhém [6;8): 15 + 25 = 40
Vi 15 < 25 < 40 nén trung vi thuéc nhém [6;8). Chon dap an A.

$> Cau 10. Trong khong gian Ozyz, mit phang (Ozz) c6 phuong trinh I3

@A) y=0. z=0.
© z=0. D@ z+y+2=0.
[ Hwo‘ézy f/(zflzdmfd,z'. Moi diém nam trén mit phang (Ozz) déu c¢6 tung do bang 0.
Vay phuong trinh ctia mat phang (Ozz) 1a y = 0. Chon dap an A.
2 y—1 z+1

¢ Cau 11. Trong khong gian Ozyz, cho dudng théng d : X I — 5

. Diém nao sau

day thuoc duong thang d?

@) Q(2;1;1). M(1;2;3). © P(2;1;-1). (D) N(1;-2;3).
[ Hmféz/c z/é/z(jz'd,zf, Thay toa do diém P(2;1; —1) vho phuong trinh dudng thing d:
2-2 _ 1-1 141

7 =2 73
¢ Cau 12. Trong khong gian Oxyz, phuong trinh m#t cau (S) ¢6 tam I(—2;1;0) va ¢6 dudng
kinh bang 8 1a

@ (z+2)%+(y—1)2+22=8. ® (z+2)?+ (y—1)*+ 2% = 16.

© (—2)2+ (y+1)2 + 22 = 64. D (z+2)2+ (y—1)%+ 22 = 64.

[ /‘[mr/éz/c a/(ZIz(jzaz Duong kinh bang 8 nén ban kinh R = 4 = R? = 16.
Phuong trinh mit cau tam I(—2;1;0), ban kinh R =4 1a: (z — (=2))?+ (y—1)*+ (2 —0)? =4 &
(r+2)*+ (y — 1)? 4+ 2% = 16. Chon dap an B.

= (. Céc ti s6 bang nhau nén P € d. Chon dap an C.

Phan II. Cau tric nghiém diang sai Thi sinh trd 10i ti cau 1 dén cau 4. Méij a) b) c) d)
thi sinh chon ding hodc sai
& Bai 1. Cho ham s6 y = f(z) = (2% — bz + 7)e®. Xét tinh ding/sai clia cac khang dinh sau:

a) Gia tri nhé nhat va 16n nhét ctia ham s6 y = f(z) trén doan [0;2] 1an lugt 1a 7 va 3e.

b) Dao ham ctia ham s6 da cho la f'(z) = (22 — 5)e”.
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¢) Ham s6 y = f(x) nghich bién trén khodng (—oo; 2) va dong bién trén khoéng (2; +o0).

2
d) f(0)=T.
[} Hm)y a/(&yz'a’z'. Xét ham s6 f(x) = (22 — b + 7)e” trén tap xac dinh D = R.
Ta c6 dao ham:
fl(x)= (2 =52 +7) - + (2> =50 +7) - (")
f'(x) = (27 — 5)e” + (2 — 5z + 7)e” = (2° — 32 + 2)e”
— Khing dinh b) Sai.

Cho f'(x) =0&2?-3rx+2=0%

T =
x —00 1 2 +00
f'(x) + 0 - 0 +
3e +00
f(z) /! N\ /!
0 e?

Duta vao bang bién thien, ham s6 nghich bién trén khoang (1;2). = Khang dinh c) Sai.

- Xét trén doan [0;2]:

Ta c6: f(0) = (02—5-0+7)e’ = 7-1 = 7. Khang dinh d) Ding.

Trén doan [0;2], ta so sdnh cac gid tri:

& f(0) =7~ T,00.

® f(1) =3¢ ~ 8, 15.

& f(2) =€ ~T,39.

Duya vao cic gia tri nay va bang bién thién trén doan [0;2] (tang tit 0 dén 1, gidm tir 1 dén 2):

- Gi4 tri 16n nhat 1a r[%%?(f(:v) = f(1) = 3e.

- Gi4 tri nho nhat 1a min f(z) = f(0) =7.

[0;2]
= Khang dinh a) Ding.

& Bai 2. Mot t6 cit vai ctia mot cong ty may miic c6 hai chiée may. Xac suat dé may thi nhét,
may thit hai hoat dong 6n dinh 1an lugt 1a 0,95 va 0, 98. Biét viec hoat dong 6n dinh hay khong 6n
dinh ctia hai chiéc may la doc lap v6i nhau va to cat vai hoat dong binh thudng duge khi it nhat
mot may hoat dong on dinh.

a) Xac suat may thit nhat hoat dong khong on dinh 1a 0, 05.
b) Xac suat chi c6 mot may hoat dong dn dinh 13 0, 06.
¢) Xéc suat ca hai may déu khong hoat dong on dinh 1a 0, 01.
d) Xéc suat dé to cat vai hoat dong binh thuong 1a 0, 999.
o wag f/a?njmfz, Goi A la bién ¢6 "May thit nhat hoat dong én dinh", ta c6 P(A) = 0,95.

Suy ra xac suat mdy thi nhat hoat dong khong 6n dinh 1a P(A) =1 — 0,95 = 0, 05.
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Goi B la bién c6 "M4y thit hai hoat dong én dinh", ta c6 P(B) = 0, 98.

Suy ra x4c suat may thi hai hoat dong khong on dinh 1a P(B) =1 — 0,98 = 0, 02.

Vi hai may hoat dong doc lap nén cac bién c6 A, B doc lap véi nhau.

a) Xac suat may thit nhat hoat dong khong 6n dinh 1a P(A) = 0,05. = Khing dinh a) Diing.

b) Bién ¢6 "Chi c¢6 mot may hoat dong on dinh" 1a (AN B)U (AN B).

Xac sudt 1a: P = P(A)-P(B)+ P(A)- P(B) = 0,95-0,02+0,05-0,98 = 0,019+ 0,049 = 0, 068,
= Khing dinh b) Sai.

¢) X4c suat ca hai may déu khong hoat dong on dinh la: P(ANB) = P(A)-P(B) = 0,05-0,02 =
0,001.

= Khéng dinh c) Sai (vi dé bai ghi 0,01).

d) T6 cat vai hoat dong binh thuong khi ¢é it nhat mot may on dinh.

Day 1a bién cb dbi ciia bién ¢6 "ca hai may déu khong hoat dong 6n dinh".

Xac suat la: P=1— P(ANB) =1-0,001 = 0,999. = Khang dinh d) Dting.

& Bai 3. Mat cit ngang clia mot 6ng dan nuée néng 1a hinh vanh khuyén nhu hinh vé. Ban kinh
ngoai 1a r cm va ban kinh trong 1a 2 cm (r > 2). Bén trong éng, nhiét do nude duge duy tri &
mitc 100°C. Bén trong kim loai, nhiét do gidm dan tit bén trong ra bén ngoai. Biét rang nhiet do
T (°C) tai diém A trén thanh 6ng 1a ham s6 ctia khoang cach z (cm) tit A dén tam ciia mit cat

va thod man T"(z) = ——, v6i 2 < x < r.
x

Kim loai

Mit cit ong

a) T(z) = —10Inx + C véi C la hang sb.
b) T(z) = 100 — 10lng.

¢) Néu ban kinh ngoai 1a r = 4 cm thi nhiét do bé mat ngoai ctia 6ng 1a 93,1°C (két qué lam
tron dén hang phan tram cta °C).

d) Dé nhiét do bé mit ngoai ciia 6ng khong vugt qua 90°C thi nén thiét ké 6ng véi ban kinh
ngoai toi thidu 1a 5,5 cm (1am tron két qua dén hang phan mudi ctia cm).

[ /‘[mfly Jd/yzf(i[. a) Ding.

Ham 6 nhiét do 7'(x) 1a mot nguyén ham cta T7(z):

1
T(z) = /T’(x) dr = /—;O dr =—10In|z| + C

Vi z 1a khodng cach (z > 2) nén « > 0. Vay T'(z) = —10Inz + C.
b) Ding.
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Tai mit trong ciia éng (x = 2 cm), nhiet do bang nhiét do nude: T/(2) = 100.

Thay vao cong thic: 100 = —10In2+ C = C' =100+ 101n 2.

Khi d6: T(z) = —101na + 100 + 101n2 = 100 — 10(Inz — In2) = 100 — 101n g

c) Sai.

Véi r = 4, nhiét do bé mat ngoai 1a: T(4) =100 — 10 lng =100 — 101In2 = 93, 0685°C.

Lam tron dén hang phan tram ta duge 93,07°C. (Gia tri 93,1°C la lam tron dén hang phan
mudi).

d) Duing.

Dé nhiét do bé mit ngoai T(r) < 90:

100—10111%390@10111%210@111;21@%ze@rzze

Ta c6 2e = 5,43656 cm.
Dé thoa man diéu kien r > 5,43656 va lam tron dén hang phan mudi, ta phai chon r > 5,5 cm.
Vay béan kinh téi thiéu 1a 5,5 cm.
& Bai 4. Trén mot suon doi, ngusi ta trong mot tru dien va muén giit né thing ding bang hai sgi
day neo AC va BC'. Hai s¢i day nay dugc kéo cing thanh hai doan thang c6 chung diém C' trén

tru dién va hai dau A, B dugc neo trén suon doi (tham khao hinh minh hoa).

~—pr—e
—f—

C

— 0

Gia sit trong mot he truc toa do Ozyz phu hop (c6 don vi cac truc toa do 1a mét), gde tru dien
dat tai goc toa do O, dau cac s¢i day neo c6 toa do lan lugt 1a A(—3;4;2), B(4;2;1) va C(0;0;5).
a) Tru dién cao hon 5 mét.
b) Tong chiéu dai hai sgi day neo la gan bang 11,83 mét.
¢) Hai sgi day neo tao v6i nhau mot goc gan bang 76, 8°.
)

d) Dé gia cb tru dién, ngudi ta can thém sgi day neo thi ba. Gia s, day neo thit 3 nay dudc
kéo cang tao thanh doan thing C'D théa ba diém A, B va D thing hang. S¢i day neo thit 3
V435

mét.

c6 do dai ngan nhat bang
[ Huozy (/(z“/z(/m'a’z'. Gdc tru dién tai O(0;0;0), cac diém A(—3;4;2), B(4;2;1) va C(0;0;5).

a) Ding.
Vi tru dién duge dat thang ditng tit gbe toa do O(0;0;0) va diém C(0;0;5) nim trén tru dién,
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nén chiéu cao ctia tru dién tinh tit gbc dén diem C da la 5 m.
b) Ding.
Do dai day neo AC = /(=3 —0)2+ (4 —0)2+ (2 —5)2 =9+ 16 + 9 = /34 ~ 5,831 (m).
Do dai day neo BC = /(4 —0)2+ (2—0)2+ (1 =52 =+/16 +4 + 16 = v/36 = 6 (m).
Téng chicu dai hai soi day: L = /34 + 6 ~ 5,831 + 6 = 11,831 ~ 11,83 (m).

c) Dung.
Ta ¢6 CA = (—3;4;—3) va CB = (4;2; —4).
——  CA-CB  (-3)-444-24(=3)-(-4) —12+8+12 8 4
cos ACB = ——— = - — _ ~
|CA|-|CB] V34 -6 6v/34 6v34 334
0, 2287.

Suy ra ACB ~ arccos(0, 2287) ~ 76, 78° ~ 76, 8°.
d) Ding.

Day neo thit ba C'D c6 do dai ngan nhét khi D I3 hinh chiéu vuong géc ciia C' len duong thing
AB. Khi d6 do dai O'D chinh 1a khodng cach tit C' dén duong thang AB.

Ta c6 AB = (7;~2;—1). Chon Tap = (7: ~2—1) = |Tap| = VT + (<22 + (—1)? = /54 =
3v/6.

AC = (3; —4;3).
Tich ¢6 hudng: [A—C'), UAB] =((=4)(=1) = 3(=2);3-7—=3(—1);3(=2) — (—4)7) = (10; 24, 22).

Do dai ‘ [AC, @ 4s] ‘ = /102 + 242 + 222 = /100 + 576 + 484 = /1160 = 2v/290.

’[E,UABH_Q\/@_Q\/E_Q\/E(
Tl a6 a3 o Y

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

Khoang cach d(C, AB) =

& Bai 1. Mot ca nhan gay thiet hai cho tai san nha nuéc véi tong sb tien 1a 450 trieu dong. Dé
dude gidm nhe trach nhiém hinh sy, ngusi nay duge yéu cau phai hoan thanh viéc boi thuong it
nhat 60% tong s6 tién gbe trong vong 6 thang dau tien. Phuong thic boi thuong duge thoa thuan
nhu sau: Thang thi nhat ngudi d6 nop m (triéu dong); ké tit thang thit hai, méi thang s6 tién nop
bing 90% s6 tien da nop ¢ thang lién truée d6. Hoi s6 tien m nho nhat ma ngudi nay phai nop
trong thang dau tien 1 bao nhic¢u dé duge gidm nhe trach nhiem hinh sy? (Két qua lam tron dén
hang don vi).

X Huong a/(c/z(jzaz S6 tién t6i thidu ma ngudi nay can phai bdi thudng trong 6 thang la:
C
450 x 60% = 270 (trieu dong).

S6 tién nop hang thang lap thanh mot cip sd nhan c6 s6 hang dau u; = m va cong boi
¢ =90% =0,9.

Tong s6 tién boi thuong sau n = 6 thang la:

1-¢ _ 1-(0,9)° _

Se = w1 ¢ =™ 109 =10m - [1—(0,9)°] .
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Dé ngusi nay duge gidm nhe trach nhiem hinh sy, ta phai co:
Se > 270 < 10m - [1 — (0,9)°] > 270
27
— m>—2 _ ~57,6234.
=1 (0,9)

Lam tron dén hang don vi, ta dugc m = 58.

Vay s6 tién m nho nhat can nop trong thang dau tien 1a 58 triéu dong.
& Bai 2. Nhan dip nghi 1& 30/4, siéu thi X in ra 100 phiéu thuéng duge danh sb thit tu tiw 1 dén
100, moi phiéu ghi 1 s6, cac phiéu khac nhau ghi s6 khac nhau. Mdi khach hang trong 100 khéach
hang dau tien dén siéu thi trong ngay 30/4 sé duge nhan 1 phiéu thuéng. Nhitng ngusi duge nhan
phiéu thudng c6 thé tim them 2 nguoi khéac dé ghép thanh 1 nhém cé 3 nguoi. Néu tong cac sé ghi
trén 3 thé ctia 3 ngudi trong nhém bang 100 thi méi ngudi trong nhém duge nhan 50.000d. Siéu
thi quy dinh:

1) Mot ngusi c6 thé ghép vao nhidu nhém nén c6 thé nhan thudng nhiéu lan.

2) M&i nhom 3 ngudi chi duge nhan thudng 1 1an.
Hoéi ban quéan ly siéu thi phai chuan bi s tién thudng 16n nhat 1a bao nhieu trieu dong (két qua
lam tron dén hang don vi)?
[} Han‘aj din oiéi, Mai nhém gdm 3 ngudi c6 téng cac s6 trén phiéu bing 100 s duge nhan

C
thudng. Vi mdi ngudi trong nhom nhan 50.000 dong nén tong s6 tién thudng siéu thi chi tra cho
mot nhém hagp 1é la:
3 % 50.000 = 150.000 (ddng).

Bai toan quy vé tim s6 lugng cac tap con gom 3 phan t1t {a, b, ¢} khac nhau ti tap {1;2;...;100}
sao cho a + b+ ¢ = 100.
S6 céc bo s6 (a,b,c) nguyen duong théa man a + b + ¢ = 100 1a s6 nghiém ctia phuong trinh
T, + 29 + 23 = 100 trong tap N*, bang:

_ 99 x 98
Cf001—1 = C'929 =

— 4851 (b ¢6 thit tu).
Ta loai trit cac truong hop c6 it nhat hai s6 bang nhau:
& Truong hop 3 s6 bang nhau: 3a = 100 (khong ¢6 nghiem nguyen).
& Truong hgp c6 ding 2 s6 bang nhau: Gid stt a = b # ¢, ta c6 2a + ¢ = 100.
Vie>1nén2a<99=ac{l;2;...;49}.
C6 49 gié tri ctia a, moi gia tri tuong tng v6i 3 hoan vi ctia bo (a, a, ¢).
Vay ¢6 49 x 3 = 147 bo ¢6 thit tir ma trong dé c6 dung 2 sé6 bang nhau.
S6 bo ¢6 thit tu (a,b, ¢) doi mot khac nhau 1a: 4851 — 147 = 4704 bo.
Vi trong mot nhém khong tinh thit tu cac phiéu, nén sb tap hop {a, b, c} théa man la:
4704 4704

Tong s6 tién thuéng 16n nhat ma siéu thi can chuan bi la:
T = 784 x 150.000 = 117.600.000 (dong) = 117,6 (tricu dong).
Lam tron dén hang don vi theo yéu cau dé bai, ta duge két qua 1a 118 trieu dong.
& Bai 3. Trong mot tro choi tham hiém, anh Son phai vigt qua mot mé cung gom cac phong
thong nhau nhu so d6 dudi day. Tai mdi phong, anh Son sé chon ngdu nhién mot trong cac ciia
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thong v6i phong hién tai (v6i xac suat nhu nhau) dé di tiép. Qua trinh di chuyén dién ra lién tuc
va tro choi sé két thic ngay khi anh buéc vao phong chita Kho bau hosic phong c6 Bay. Biét anh
Son bat dau tit Phong 1, tinh xac suat dé anh tim dugc kho bau. (Ké qua lam tron dén hang
phan tram).

Kho

bau Phong 1 Phong 2

Phong 3 Phong 4  Bay

[} Huzfy a/af‘/z(jz‘(z’,zf. Goi P; 1a xac suat dé anh Son tim dugc kho bau khi dang ditng ¢ Phong i
(i=1,2,3,4).
Duta vao so do, ta xac dinh s6 lugng ciia thong tai méi phong:
& Phong 1 ¢6 3 ctta dan dén: Kho bau, Phong 2, Phong 3.
& Phong 2 ¢6 2 ctta dan dén: Phong 1, Phong 4.
& Phong 3 ¢6 2 ctta dan dén: Phong 1, Phong 4.
& Phong 4 c¢6 3 ctia dan dén: Phong 2, Phong 3, Bay.
Ta thiét lap hé phuong trinh x4c suat sau:
P=3-14+3P+iP;
Py =3P+ 1P,
Py=3P + 3P,
Py=4iPy+3Ps+ 50
Vi P, = P3, hé phuong trinh tré thanh:

Thay (1) va (2) vao (3), ta dugc:
H2R L 2 4 4P,

1= 9 6 :>6P2:1+4P2:>P2:O,5
Thay P, = 0,5 vao (1), ta c6 xac suat can tim la:
1+2-0,5 2
P=-200 2 i 6T

3 3
Vay xac suat dé anh Son tim dugc kho bau la 0, 67.

& Bai 4. Mot xudng moc tai Mai Son san xuat nhimg chiée ban ¢ O an quan bing gd nguyen
khoi. Mt trén ctia ban ¢d 1a mot mat phing duge thiét ké va c6 kich thude nhu hinh vé gom ba
phan: phan chinh gitta 14 mot hinh chit nhat c¢6 chiéu dai 100 cm va chiéu rong 40 cm; hai "6 quan"
& hai dau trai va phai 1a hai hinh phéng bing nhau dudc ghép ndi lién mach véi hai canh chiéu
rong ctia hinh chit nhat. Biét rang dudng bao ngoai ciia mdi "6 quan" 13 mot cung tron. Xudng
moc tién hanh phit mot 16p keo bdo vé boéng lén toan bo bé mat trén ciia chiéec ban co nay. Biét
chi phi vat tu va nhan cong dé phti keo 1a 100000 dong/m?. Tinh tong chi phi z (nghin dong) dé
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hoan thién viec phit keo cho mat ban ¢ (Két qué lam tron dén hang don vi).

Y
1m
e lOOem
20
10 ca :
| ' 40 cm
: T
ol J10 70 4m
—20

[ Huz)‘igj diin oici. Dien tich phan hinh chi nhat § gitta la:
Sy =100 x 40 = 4000 (cm®) = 0,4 (m?).

Gan he truc toa do Ozy nhu hinh vé, cung tron di qua cac diem A(0; 20), B(0; —20) va C(10;0)
(don vi cm).
Goi phuong trinh duong tron chita cung tron 1a (z — a)? + 32 = R2. Thay toa do cac diém vao

ta co:

a® +20° = R? ) )
= a® + 400 = 100 — 20a + a® = 20a = —300 = a = —15.

(10 —a)? +0=R?
Suy ra R? =625 = R =25 cm = 0,25 m.

Dién tich ctia mot "6 quan" (hinh vién phan) la:

Sy = /w 2,/252 — (x + 15)2dx ~ 279,56 (cm?) = 0,027956 (m?).
0
Tong dien tich bé mit can phi keo la:
S =S +25 = 0,4+ 2 x0,027956 = 0, 455912 (m°).
Téng chi phi o (nghin dong) la:
r =5 x 100 = 0,455912 x 100 = 45,5912 ~ 46.
Vay tong chi phi dé hoan thién viéc phii keo 1a 46 nghin dong.

& Bai 5. Cho hinh chép S.ABCD cé day la hinh thang, AB = 2a, AD = DC = CB = a,5A
vuong goc véi mit phang day va SA = 3a. Goi M la trung diém ctia AB. Khoang céch giita hai

164 > Swae iy v Bicn soan: ¢ Plinky Xpa - 0399653362



dudng thang SB va DM bing e (v6i x,y € N*, L t6i gian). Tinh z +y + xy.
Y Y

S

o Hecong (/(5/1.(7[(2[. Xét hinh thang ABCD ¢6 AB = 2a, AD = DC = CB = a. Do M la trung
diém ctia AB nén AM = M B = a.
T gidc MBCD ¢6 MB//CD (AB//CD) va MB = CD = a, nen M BCD 1a hinh binh hanh.
Suy ra DM // BC.
i DM //BC va BC C (SBC) nén DM //(SBC).

Do d6, d(DM, SB) = d(DM, (SBC)) = d(M, (SBC)).

2 2 ].
Vi A, M, B thang hang va M la trung diem ctia AB nén d(M, (SBC)) = §d(A, (SBC)).

Tinh d(A, (SBC)):

& Trong mat phang (ABCD), ké AH 1 BC tai H. Ta c¢6 day ABCD dudc ghép béi 3 tam
giac déu canh a (ADM, DMC, MCB).

Xét tam giac ABC: Ta c6 AM = MC = CB = a = AMCB déu, AAMC can tai M v6i
AMC =120° = ACB =90° (vi ACM = 30°, MCB = 60°).

Vay AC' L BC tai C.
Suy ra H = C va d(A, BC) = AC = a+/3.
& Ké AK L SC tai K.
Vi BC L ACva BC L SA= BC 1 (SAC)= BC 1 AK.
Ma AK L SC nén AK 1 (SBC).
Vay d(A, (SBC)) = AK.

Trong tam giac vuong SAC":
1 1 1 1 1 1 1 4 3a

AK? SA? * AC?  (3a)? * (av/3)2  9a® * 32 9a2 2
~ 1 3a 3a

. . . 3
Déi chiéu véi gid thiét —o, ta c6 = 3,y = 4 (Vi - t6i gidn).
Y
Tinh gia tri biéu thitc: x +y + 2y =3 +4+ 3 -4 = 19.
& Bai 6. Chd kién bi lac t6, chd dang loay hoay dé tim t6. Cha di theo suy doan va dat hé truc
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toa do Oxy thi duong di clia chi c6 quy dao 13 mot phan dudng cong do thi ham s6 c6 cong thiic
y = f(z) = alz — b)? (v6i a,b 1a cac s6 thuc duong). Ham s6 y = f(x) c¢6 tinh chat: Véi s6 thuc k
93) =a

9(2) +9(6) = 32.
Biét t6 clia chd ndm ngay tai goc toa do O. Thoi diém 9 h sang cht dang & vi trf A nhu hinh vé.

goi ham s6 g(k) = maxpg4o f(x) — minp,e4e f(z). Ham s6 g(k) thoéa méan {

Khoang cach gifta chii kién va to ctia minh 14 bao nhiéu (két qua lam tron dén hang phan chuc)?

Y
A

J

1
ol 7 7 @

o Hwo‘/z(/f r&’/ijzfdzf. Ham s6 y = f(z) = a(x — b)? c6 d6 thi 1a mot parabol c6 dinh tai (b,0) va
bé 16m huéng léen trén (do a > 0).
Xét ham s6 g(k) = maxpkyo f(2) — ming g f(2).
Néu b € [3;5], gia tri nhé nhat cia f(z) tren [3;5] 1a f(b) = 0. Khi do:
g(3) = max{f(3), f(5)} —0=a-max{(3 —0)% (5—b)*} = a.
< max{(b—3)2, (5 —b)%} = 1.
b-3)?%=1 b =4 hodc b =2
[(5—6)2:1 < [b:4hoacb:6
Vi b € [3;5] nén ta chon b = 4.
(Kiém tra cic truong hop b < 3 hodc b > 5 ta déu thay khong théa man ¢(3) = a).
& Véi k = 2, khoang xét 1a [2;4]. Vi b = 4 la dau mut va f(x) nghich bién trén [2;4] neén:
0(2) = F(2) — f(4) =a(2—4) — 0 = da
© V6i k = 6, khoang xét 12 [6;8]. Vib = 4 < 6 nén f(z) dong bién tren [6;8]: g(6) = f(8)—f(6) =
a(8 —4)? —a(6 — 4)*> = 16a — 4a = 12a.
Thay vao gia thiét: g(2) + ¢(6) = 4a + 12a = 16a = 32 = a = 2.
Vay ham s6 la f(z) = 2(z — 4)%
Dua vao hinh vé, diém A ¢6 hoanh do x4 = 7.
Toa do diem A la: ys = f(7) =2(7—4)2 =232 = 18 = A(7,18).

Gdc toa do O(0,0). Khodng cach tit chii kién dén td 1a: OA = 72+ 182 = /49 + 324 =
V373 ~ 19, 313...

Lam tron dén hang phan chuc (phan mudi), ta duge két qué 19, 3.
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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 ti dien ABCD c¢6 M, N lan lugt 1a trung diém ctia AB, AC. Mat phang nao sau
day song song vdi duong thing M N?

@) (ACD). (ABD). © (ABCQ). (D) (BCD).
[ /‘[uoéy f/@ym’z. Trong tam giac ABC, vi M, N lan lugt 1a trung diém ctia AB, AC nén M N
la duong trung binh ctia tam gidc ABC.

Suy ra M N //BC.

Ma BC C (BCD) va MN ¢ (BCD), néen MN //(BCD).

> Cau 2. Trong khong gian véi hé truc toa do Owzyz, cho cac diem A(2;2;3), B(2; —2; —1). Toa
do cia didm M thda man he thic MA + 3MB = 0 la

@ (2;-1;0). (—2;-1;0). © (2;1;0). O (2-1;1).
O eong a/(;,z_jz(z,; Goi M(z;y; 2). Ta ¢6 he thitc MA +3MB = 0 = OM = %.

Hoanh do: xy = 2 +j(2) = Z = 2.

Tung do: yy = %(_2) = %4 = —1.

Cao do: ZM:%(_D:%:O.

Vay M (2;—1;0).

> Cau 3. Goi V la thé tich khéi tron xoay tao thanh khi quay hinh phang giéi han bdi do thi
ham s6 y = €%, truc hoanh va hai dudsng thang = = 0,2 = 3 quanh truc Oz. Khi d6 V bing

3 3 3 3
@/ e*dr. / e“d. © 7T/ e“d. @71’/ e*dr.
0 0 0 0
b

o Hzm‘/(y a/(f/i/mfa’zf. Cong thiic tinh thé tich khéi tron xoay 1a V =7 / [f (z)]*dw.

a

3 3
Ap dung vao bai toan: V = 7T/ (e*)?dx = 7r/ e*dx.
0 0

) IR
¢S Cau 4. C6 bao nhiéu nghiém nguyén trong doan [—8; 8] ctia bat phuong trinh (5) <3.

@ 8. 9. © 16. D) 10.

1 rz—1
[} /—[uzfy (/(Z/z(,fzf(&f. Ta co: (g) <33 @<yl o —(r—-1)<le-—2+1<1ex>0.
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Xét trén doan [—8; 8], cdc nghiem nguyén 1a {0,1,2,3,4,5,6,7,8}. C6 tat ca 9 gia tri.
$® Cau 5. Cho hinh chép S.ABC ¢6 day ABC' la tam giac vuong tai B. Canh bén S A vuodng goc
v6i mit phang day. Biét SA = AB = 4a, BC' = 3a. Thé tich ctia khéi chop S.ABC 1a
S

@A) 8a®. 4a’. (©) 16a>. (D) 24a®.
() Hm)‘y a/(i\/éjz'd,z',,

1 1
Dién tich day Sagpc = §AB - BC = 3 4a - 3a = 6a°.

. . 1 1
The tich khoi chop V = §SA -Supc = 3 4a - 6a® = 8a’.

$> Cau 6. Cho 6 thie a > 0. Biéu thitc log(1000a) béng biéu thitc nao dudi day?

(A) 1000log a. 3loga.

(©) 1000 + log a. D) 3+ loga.
[} /’/uoéy aé’z?y[dzf. Ta ¢6 1og(1000a) = log(10® - a) = log(10%) + loga = 3 + log a.
¢ Cau 7. Néu cap s6 cong (u,,) ¢6 sd hang thi n 1a u,, = 3 + 5n thi cong sai d bang

@) 5. 3. © —2. D 8.
[ Haozy (1’(5)%zk£,zl. Cong sai d = Upy1 —up = [3+5(n+1)] — [3+ 5n] = 5.
¢ Cau 8. Mot cita hang quan 4o khao sat nhu cau mua quan 4o tré em. Khoang [a;b) chita tit

phan vi tht nhat ctia mau s6 lieu ghép nhém. Tinh téng S = a + b.

@) 210. 90. (©) 150. (D) 120.

[ Hwo‘% f/a?/z(,/m'(izi. Téng s6 khach hang n = 20 4 65 + 40 + 25+ 12 + 10+ 8 + 5 = 185. Vi tri

. 185
cua t phan vi thit nhat @, 1a % = = 46, 25.

Tan s6 tich lfiy ctia nhém thit nhat 1a 20.
Tan s6 tich lfiy ctia nhém thit hai 1a 20 + 65 = 85.
Vi 20 < 46,25 < 85 nén 7 thudc nhém thi hai 1a [90; 120).
Vay a =90,b =120 = S = 90 + 120 = 210.
$> Cau 9. Cho ham s6 f(x) = az® + br? + cx + d c6 do thi nhu hinh vé. Khang dinh nao sau day
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dang?

@) ad > 0. ®) a+d<0. © a+d>0. (D) ad < 0.

[} Hm)y 5/[2127[(2[. - Khi 2 — 400, nhanh cubi ctia do thi di lén nén a > 0.

- D6 thi cat truc tung tai diém c6 tung do duong nén f(0) = d > 0.

Vay a-d > 0.
$> Cau 10. Trong khong gian Oxyz, cho hai diem A(1;2;3) va B(2; —1;1). Phuong trinh clia mat
phang di qua A va vuong goc véi AB la

@A) r—3y—22+13=0. ®B) x-3y-2z+ 11 =0.

© x—3y+22—1=0. D) z+3y—22+1=0.
[ Haoﬁ [/(5)27[(2[, Vecto phap tuyén ctia mit phang 1a @ = AB = (2 - 1;-1—-2;1 - 3) =
(1; -3; —2).

Phuong trinh mit phang di qua A(1;2;3) la: 1(z—1)—3(y—2)—2(2—3) =0 & 2—3y—22+11 =

0.

¢ Cau 11. Tap nghiém ctia phuong trinh cosz = 0 1a
@ S = {r+ k2. k € Z}. S:{%+k2w,kez}.
© S = {k2m, k € Z). @S:{nglm,kEZ}.

[ Hmf/(y c/d/ijzfdzf, Nghiém cua phuong trinh co ban cosz =01a z = g + km, k € Z.

¢ Cau 12. Cho ham s6 y = f(x) ¢6 bang bién thien nhu hinh vé. Ham s6 dong bién trén khodng
nao?

T |—0o0 -3 0 3 +00

f(x) -0 + 0 — 0 +

/() +OO\ _1/ AN _1/ -

@ (=3;0). (0; +00). © (—o0;3). © (-3;3).
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[} Ha’éy dén oidi.

C
Ham s6 dong bién trén cac khoang ma dao ham f’(x) mang dau duong (+).
Duya vao bang bién thién, ham s6 dong bién trén céc khoang (—3;0) va (3;400).
Trong cac phuong &dn dua ra, khoang (—3;0) la dap an chinh xéc.

Phan II. Cau tric nghiém ding sai Thi sinh trd [0i ti cau 1 dén cau 4. Méiij a) b) c) d)
thi sinh chon diung hodc sai

& Bai 1. Mot cong ty dau thau hai dy an. Xac suat tring thau dy an thit nhat 1a 0,8. Néu tring
thau dy an thit nhat thi xdc suat trang thau dy an thi hai 14 0,9. Néu khong trang thau dy an
thit nhat thi xac suat trang thau dy an thit hai 13 0,2.

a) Néu cong ty khong tring thau du an thit hai thi xdc suat trang thau dy 4n thit nhat 1a 0,12.
b) Xac suat dé cong ty tring thau dy an thit hai 14 0,76.

c¢) Xac suat dé cong ty tring thau ca hai dy an 1a 0,72.

d) X&c suat dé cong ty khong tring thau dy an thi nhat 1a 0,2.

[} Hmmj a/é’}ijz'd,zf. Goi cac bién c6:

& A: “Cong ty trang thau dy 4n thit nhat”.

& B:“Cong ty tring thau du an thit hai”.
Theo dé bai, ta c6 cac xac suat: P(A) = 0,8; P(BJA) =0,9; P(B|A) =0,2.

Kiém tra khéng dinh d): Xac suat dé cong ty khong tring thau dy an thit nhat 1a xac suat clia
bién ¢ doi A:

P(A)=1-P(A)=1-08=0,2

Do d6, khang dinh d) 1a Diing.

Kiém tra khang dinh c): Xac suat dé cong ty tring thau ca hai dy an (bién c6 AN B) la:

P(ANB) = P(A)- P(B|A) = 08-0,9 = 0,72

Do d6, khang dinh c) 1a Diing.

Kiém tra khang dinh b): Xac suat dé cong ty tring thau du 4n thit hai (bién ¢6 B) ap dung
cong thitc xac suat toan phan:

P(B)=P(ANB)+ P(AN B)
P(B) = P(A) - P(B|A) + P(A) - P(B|A)
P(B)=08-0,9+0,2-02=0,72+0,04 = 0,76

Do dé, khang dinh b) la Diing.

a): Khang dinh “Néu cong ty khong tring thau dy 4n thit hai thi xac suat trang thau dy an
thit nhat” chinh 1a xac suit c6 didu kien P(A|B).

Theo cong thiic Bayes, ta co:

Trong do:

& P(B)=1-P(B)=1-0,76 = 0,24.
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© P(ANB) = P(A) - P(B|A) = P(A) -[1 — P(B|A)] = 0,8 - (1 — 0,9) = 0,08

Thay vao cong thiic ta dugc:

P(A|§) = @ =

0.24 ~ 0,333

Wl =

Do d6, khang dinh a) 1a Sai.

& Bai 2. Tt mot tam bia moéng hinh luc gide déu ABCDEF canh 4 (cm), bén trong c6 mot luc
gidc deu nhoé hon. Cac duong chéo AD, BE, CF cat nhau tai O, OA cat canh luc gidc déu nho tai
M (hinh vé&). Dat OM = z (cm). Ban Khoi it b6 6 tam gidc can bang nhau c¢6 canh day la canh
ctia hinh luc giac déu ban dau va dinh 14 dinh ctia luc gidc déu nhoé phia trong rdi gap lén sao cho
cac dinh A, B,C, D, E, F trung nhau tao thanh mot khdéi choép luc giac déu. Khi do:

F E

B C
(a) Tam gidac OAB déu canh béang 4 (cm).
(b) Canh déy ctia khoi chép luc gide déu bang %§ (cm).
(c) Duong cao clia khéi chop luc giac déu la /16 — 8z (cm).

(d) Thé tich 16n nhat ma khdi chop luc gide déu c6 thé dat duge 1a

[} Huozy (zjfg)wzf(é,zi.
¢ (a) Dung: Luc gidc déu canh 4 c¢6 tam O thi khodng cach tit tam dén cac dinh bing canh
ctia n6. Do d6 OA = OB = AB = 4 (cm), suy ra AOAB déu.
& (b) Sai: Goi s 1a canh day khoi chop (canh luc gide nhd).

. 3 2 22/ 3
M 1a trung diem canh luc gidc nhd, nén z = s - £ - 5= 22 = V3

2 V3 3
¢ (c) Ding: Khi gap, cac diém A, B trung nhau tao thanh dinh S ctia chop.

Canh bén [ = SH = AH. Xét AOAH c6 OA =4,0H = %, AOH = 30°.

(cm).

21\ 2 2 4a?
Theo dinh ly in: AH? = 42 (—) -2-4. —- 30° =16 + — — 8.
eo dinh ly cosin + 75 /3 cos + 3 x

buong cao h = VSH? — OH? = \/(16+ % —8x) — % = /16 — 8z (cm).
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& (d) Sai: Dien tich day S = 222V/3.

2$23\/§\/16 — 8z = ?wﬁ@ — ).

ThétichV:éS-h:

512+/15

Ham f(z) = 2*(2 — z) dat cyc dai tai z = 1,6. Khi d6 V;,0, = -

(cm?).
& Bai 3. Cho ham s6 f(z) = sin 2z — 2x. Khi do:

(a) Dao ham ctia ham s6 da cho la f'(z) = cos 2z — 2.

(b) Ham s6 nghich bién trén tap xac dinh.

. )
(¢) Nghiém duong 16n nhat ctia phuong trinh f'(z) + 1 = 0 trén khoang (—m; ) 1a g

(d) Gia tri nho nhat cta f(z) tréen doan [O; %} la —g + /3.
e /lucong f/a‘“n(jzf;z. Xét ham s6 f(z) = sin 2z — 2z trén tap xéc dinh D = R.

¢ (a) Sai: Ta c6 f'(z) = (sin2z) — (2x) = 2cos 2z — 2. Ménh dé ghi thiéu hé s6 2 clia cos 2z.

& (b) Diang: Ta ¢6 f'(x) = 2(cos2x —1). Vi —1 < cos2z < 1 v6i moi x € R nén f'(z) <
0,Vx € R.

Dau bang x4y ra khi cos2z = 1 & 2z = k27 & © = k.
Do d6, ham s6 nghich bién trén tap xac dinh R.

& (c) Dang: Phuong trinh f'(z) +1 =0 < 2cos2x —2+ 1 = 0 & cos2x = % & 2 =
i%+k2ﬂ©m:i%+lm,(l£€Z).

5_7?_225_”}

6 66 6J

. . 5
Nghiém duong 16n nhat trong s6 do6 la z = %

& (d) Sai: Vi ham s6 nghich bién trén R nén trén doan [O; %} , ham s6 dat gia tri nhé nhat tai

Cac nghiém thuoc khodng (—m;7) la: x € {—

N - ™
dau muat bén phai x = %

E}iﬁf@)zf(%):sm@-z)—l

Gi4 tri nay khac véi —% +/3.

& Bai 4. Thay An la mot thu khoa xuat sic dude tuyen dic cach vio mot truong THPT & tht
do. Sau thoi gian tap sy, thay chinh thitc bat dau tinh tham nién bieén ché tit ngay 01/01/2020.
Nam 2020 (nam thit nhat), tong thu nhap & truong ctia thay An la 60 trieu dong/nam. Gia dinh
miic tang luong hing nam la ¢6 dinh 6 trieu dong/nam cho méi nam tiép theo. Nho duge ¢ nha
cong vu mién phi va séng t6i gian, mdi nam thay danh ding 50% tong thu nhap hing nam gii tiét
kiem dé mua nha (1ai tién gt déu rat ra dé chi tiéu, khong nhap gbéc va khong tinh vao thu nhap).

¢ Dau nam 2020, thay nhdm mot can ho gia 1500 triéu dong. Do nhu cau thi truong, gia cin

ho nay mdi nam tang 10% so véi gia cudi nam trude, gia duge cap nhat vao ngay 31/12 hing
nam.
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& Dau nam 2025, thay ch6ét mua cin ho trén véi gia giao dich bang gia thi truong tai thoi
diém mua, lam tron dén hang trieu dong. Khi mua, ngoai tién tiét kiem tich lity trong 5 nam
(2020-2024), thay dugc gia dinh hd trg dang 1400 trieu dong. S6 tién con thiéu thay vay
ngan hang véi 1ai suat ¢6 dinh 7%/nam trong 35 nam. Ngan hang dua ra 2 phuong an tra
no:

© Phuong an 1: Tra mot s6 tien ¢6 dinh (gom ca gdc va 1ai) hang nam.

& Phuong an 2: Tra goc chia déu trong 35 nam, cong véi 1ai tinh trén du ng thyc té dau moi
nam do.

Céc phuong an déu tinh 1ai theo ndm trd ng vao cudi moi nam, ky tra dau tien 1a 31/12/2025, cac
tinh toan vay va trd ng dude lam tron dén hang trieu dong gan nhat. Khi doé:
(a) Gid niém yét ctia can ho tai thoi diém thay An chdt mua (dau nam 2025) 1a 2250 trigu dong.
(b) S6 tien thay An phai vay ngan hang la 670 triéu dong.

(c) Tong sb tién phai tra cd goc va lai sau 35 nam clia hai phuong an chénh nhau hon 370 triéu
dong.

(d) Goi mot nam (tr 2025) 1a tham hut néu tién trd ng cudi nam 16n hon 50% thu nhap nam do.
Khi d6, s6 nam tham hut lién tiép theo phuong 4n 2 nhiéu hon ding 2 nam so véi phuong
an 1.

[ Hm)‘ﬁ a/(flijz'd,zf,
& (a) Sai: Gia can ho ban dau la 1500 tri¢u. Sau 5 nam (tt cudi 2020 dén cudi 2024), gia can
ho theo 1ai kép la:
P =1500- (1 + 10%)° ~ 2415, 765 ~ 2416 (tri¢u dong).

¢ (b) Sai: Tong thu nhap trong 5 nam (2020-2024) la: 60 + 66 + 72 + 78 + 84 = 360 (trieu
dong).

So tien tiét kiem tich lay: S = 360 - 50% = 180 (trieu dong).
Tong tai san c6 sin: 180 + 1400 = 1580 (trieu dong).
SO tién can vay: V = 2416 — 1580 = 836 (triéu dong).

& (c) Dang: Xét V =836, = 7%,n = 35.

r(l+r)"

Phuong dn 1: S6 tién tra ¢6 dinh méi nam A A=V - ————-—
(I+r)—1

~ 64,58 ~ 65 (trieu).

Tong tién trd PA1: 65 - 35 = 2275 (tricu dong).

) < 836
Phuong an 2: Goc tra moi nam G = 35 = 23,89 ~ 24 (triéu).

. , 1
Téng tién tré PA2 (gbc + 1ai): V 47V - % 836+ 0.07- 836 - 18 ~ 1889, 36 ~ 1889

(trieu).
Chenh lech: 2275 — 1889 = 386 > 370 (tri¢u dong).

& (d) Dang: Thu nhap nam 2025 1a 90 triéu, méi nam tang 6 trieu. Mic 50% thu nhap nam
k (k=1 tng v6i 2025) la: Jp = 45+ 3(k — 1).

PA1: Tham hut khi 65 >45+3(k—1)=k—-1<6,6= ke {1,...,7} (7 nam).
PA2: Tién tra nam & Ia Py ~ 82,52 — 1,68(k — 1).
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Tham hut khi P, > J, = 37,52 > 4,68(k — 1) = k — 1 < 8,01 = k < 9 (9 nam). S6 nam
tham hut PA2 nhiéu hon PA1 la: 9 — 7= 2 (nam).

Phan III. Cau tra 18i ngan Thi sinh trd l5i tic cauw 1 dén cau 6.
& Bai 1. Ba qua bong dang hinh cau c¢6 ban kinh bang 1 doi mot tiép xic nhau va ciing tiép xic
v6i mat phang (P). Mt cau (S) ban kinh bing 2 tiép xic v6i ba qua bong trén. Goi M 1a diém
bat ky tren (S). Khoang cach 16n nhat tit diém M dén mit phang (P) bing bao nhigu? (lam tron
két qua dén chit s6 thap phan thit hai)

M

(&) Ha’o/n(/c cfa?/z(/m'dzl Goi tam qua ba qua cau nho 1a A, B, C' va tam ciia qua cau 16n bén trén la

Khi d6 S.ABC 1a chép tam giac déu c6 canh ddy bang 2 (do hai cau nhé ban kinh 1 tiép xtc
nhau) va canh bén bang 3 (do cau 16n ban kinh 2 tiép xtic cau nhé ban kinh 1).

Goi O la chan dudng cao ctia chép S.ABC. Goi H la hinh chiéu ctia M lén mit phang (P).
Suy ra M H 16n nhat khi M, S, O, H thang hang.
MHpo = MS+ SO +0H =2+ 50O + 1.

2V/3

Ta c6 AO 1a ban kinh dudng tron ngoai tiép tam giac déu ABC canh 2: AO = N

2
Trong tam giac vuong SAQO: SO =+/SA? — AO? = \/32 — (¥> =1/9 — % = @

69
Suy ra: M Hyax =3+ 50 =3+ g ~ 5,77.

& Bai 2. Mot ngudi tap thé hinh tim mua thanh protein dé ting co nhanh chéng, véi 2 loai san
pham: thanh protein loai A va loai B. Mbi thanh loai A chia 15g protein, 30g carbohydrate va 200
calo. M6i thanh loai B chiia 30g protein, 20g carbohydrate va 240 calo. Theo ké hoach dinh dudng,
ngudi nay can it nhat 20 000 calo trong thang tit cdc thanh protein, trong d6 phai c6 it nhat 1800g
protein va 2200g carbohydrate. Biét gia mdi thanh loai A 1a 30000 dong va gia mdi thanh loai B
14 40 000 dong. Hoi tong so tien it nhat (don vi trieu dong) dé ngusi dé dap ting toan bo nhu cau
dinh duéng trong mot thang 1a bao nhiéu?

[} Hwofiy z/r’z‘}ijzf(ézf. Goi z 1a s6 thanh protein loai A v y 1a s6 thanh protein loai B can mua
(aj’y Z 07x7y e N).
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Ta c6 bang tom tat thong s6 sau:

Protein (g) | Carbohydrate (g) | calo | Price (triéu)

x Loai A 15z 30x 200x 0,03z

y Loai B 30y 20y 240y 0,04y

Tt cac dieu kién bai toan, ta c6 hé bat phuong trinh:

x>0,y>0 x>0,y >0

200x + 240y > 20000 — x4+ 1,2y > 100 (dy)
152 + 30y > 1800 r+2y>120 (do)
30x + 20y > 2200 1,5z +y > 110 (d3)

Yéu cau bai toan 1a tim gia tri nhé nhat ctia ham muc tieu: F(z,y) = 0,03z + 0, 04y trén mién
nghiém cta hé treén.
Biéu dién mién nghiém ctia hé trén mit phing toa do
Y

DO 01)
110 5+:0

z + 1\2y = 100

50 |-~ ->>g---o

p L S R R

Gi4 tri ctia biéu thiic F tai cac dinh ctia mién nghiém:

& Tai D(0;110) : F = 0,03(0) 4 0,04(110) = 4, 4.
& Tai B(40;50) : F = 0,03(40) + 0, 04(50) = 3, 2.
& Tai A(70;25): F = 0,03(70) + 0,04(25) = 3, 1.
& Tai C(120;0) : F = 0,03(120) + 0, 04(0) = 3,6.

Vay tong s6 tién it nhat 1a 3,1 trieu dong.

& Bai 3. Mot cong ty thiét ké logo hinh vuong c¢6 do dai nita duong chéo bing 4. Biéu tuong 4
chiée 14 (duge t6 mau) duge tao thanh bdi cac dudng cong déi xiing véi nhau qua tam ctia hinh
vuong va qua cac duong chéo. Mot trong s6 cac duong cong & nita bén phai ciia logo 13 mot phan
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ctia do thi ham s6 bac ba dang y = ax® + br? — x v6i hé s6 a < 0. Dé ky niem ngay thanh lap 2/3,

ti s6 dién tich dugc t6 mau so véi phan khong duge t6 mau bang 3 Tinh a + b.

[} Hmfy fé?/z(,jz'féz', Xét hé truc toa do nhu hinh vé, dién tich tam giac OAB vudng can tai O
(v6i A(4;0) va B(0;4) 1a hai dinh ctia hinh vuong).
Yy

Theo gia thiét ta c6 OA = 4, A(4;0). Hinh vuong c¢6 nita duong chéo bang 4 néen dién tich hinh
vuong la 32.

6
Dién tich to6 mau la =
Xét rieng trong tam giac OAB c6 dién tich phan t6 mau bang =

Theo gia thiét, dién tich phan t6 mau trong tam gidac OAB dudc tinh béi cong thiic

4
8

/ ’ax?’ + ba? — :c} dr = o Tu do ta co he:

0
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— fa 1
(4 - _Z
)
/!oz:zng—i-bal:?—:lc}davz§ bZE
g =2
0 s |
64a + 16b — 4 = 0 a:_%
la <0 Lb _ 9
S 20
( 1
a=—-z ) R ,
& Truong hop 215 = f(z) = 0 ¢6 nghiém 0; 7 4 (do thi cat Oz trong (0;4) - loai).
kb 20
( 1
4= ——
& Truong hop 920 = f(z) =0 c6 nghiém 0;4;5 (théa man).
h— —
\ 20

2
Vay,a—l—b:g:OA

& Bai 4. Mot khu vuon hinh elip (F), ¢6 do dai truc 16n biang 10m va truc nho bang 8 m (nhu
hinh vé&). Khu vitc A dé trong hoa; khu vige B dé trong c6, 1a nita hinh tron c6 tam 1a mot tiéu
diém ctia elip (), ban kinh bing 1 m; con lai 14 khu vite C' (phan t6 dam) ngudi ta lat gach.

P

Dién tich phan lat gach bang bao nhieu m?? (Két qud lam tron dén hang phan tram)

[} Hmfy f/[’f/éjzfd[.

G#n tinh hudng bai toan vao mit phang toa do Ozy nhu hinh vé:
Y
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22 g2
Phuong trinh elip la: — + — = 1.
ng trinh elip la 25+16

2
C6 thé xem phan elip ndm phia trén truc Oz 1a d6 thi ham s6: y = 44/1 — ;—5 (C).

N . 1
Goi 57 1a dién tich phan B nam phia trén truc Ox, vay no la dién tich cia 1 hinh tron:

S = 2ix12= T

4 4
Tong dién tich phan B va phan C ndm phia trén truc Oz c6 thé xem la dién tich hinh phang

2
gi6i han béi: y = 44/ 1 — ;—5; truc hoanh va hai duong thing « = 3;z = 5:

5 I? )
3

Dién tich phan C nam phia trén truc Oxz: S = Sy — S; &~ 3,69 (m?).

Dién tich khu vyc C ngudi ta lat gach la: 25 = 7,38 (m?).
& Bai 5. Trong budi hoat dong trai nghiem khoa hoc ciia hoc sinh truong Trusng THPT Nguyén
Thi Minh Khai, gido vién chuan bi mot bo 8 vién bi kim loai khac nhau dé thuc hién thi nghiem
vé va cham va chuyén dong trén méang nghiéng. Dé tien cho viéc quan sat va ghi chép két qua,
gido vien dat trude mit hoc sinh 4 khay thi nghiem duge danh s6 1,2, 3, 4. Trude khi tién hanh thi
nghiém, cac vién bi sé duge dat vao cic khay theo nhitng quy tac sau:

& MBbi khay phai c6 it nhat mot vien bi dé dam bao mdi nhém hoc sinh déu ¢6 vat mau quan
sat.

® Céc vien bi trong cing mot khay dude xép thanh mot hang tit trai sang phai dé thuan tien
cho viéc lay ra thi nghiém theo thit tu.

& Vi mdi vién bi c6 khdi lugng va mau sic khac nhau, nén thit ty cac vién bi trong moi khay
la quan trong.

Hai cach sip xép dugc xem 1a gidong nhau néu:

& Mbi khay c6 cling s6 vien bi.

& Thit tu cac vién bi tir trai sang phai trong ting khay hoan toan giéng nhau.
Goi T 1a so0 cach sap xep khac nhau. Gia tri 200 biang bao nhiéu?
[} H‘m/?f f/(z}z(/mfd,z', Dé tinh s6 cach sip xép T, ta thuc hien qua hai budc:

& Budc 1: Xép 8 vién bi kim loai khac nhau thanh mot hang ngang duy nhat. S6 cach xép 1a

hoan vi ctia 8 phan ti:
8! = 40320 (céch).

¢ Budc 2: Chia hang ngang gdm 8 vién bi nay thanh 4 phan lién tiép dé dat vao 4 khay da
danh s6 1,2,3,4. Dé mbi khay c6 it nhat mot vien bi, ta can dit 3 vach ngin vao 7 khoang
trong nam gitta cac vién bi.
& 86 cach chon 3 vi trf dat vach ngan tit 7 khoang trong la:
7!
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Vi cac khay da duge danh s6, nén thi ty clia cac phan sau khi chia tuong ting duy nhat véi cac
khay tit 1 dén 4.

Vay tong sb cach sip xép la:

T =82 =40320-35 = 1411200.
Gia tri biéu thitc theo yéu cau bai toan la:

T 1411200
200 200

& Bai 6. Cho hinh chi nhat AB,C,D; ¢6 do dai canh AD; = 2AB; = 20 cm. Diém E, thudc doan
AD; sao cho AE, = 3E,D;. Lay diém F; sao cho tam gidc Fy F;C; vuong can tai F} (Fy va Dy
khac phia nhau so v6i dudng thang C; E}), sau d6 to6 dam tit giac C; Dy Ey Fy (hinh 1). Tiép theo lay
diém B, trén doan AB;, diém C, trén doan F; Fy v diém D, trén doan AE, sao cho ADy = 2AB,
va thod man AB>CyD, 13 hinh chit nhat. Diém E, thuoc doan AD, sao cho AFE, = 3FE>D,. Lay
diém Fy sao cho tam gidc FyEoCy vudng can tai Fy (Fy va Dy khéc phia nhau so véi duong théng
CyE,), sau d6 t6 dam ti gidc CoDyFyFy (hinh 2). Ct tiép tuc nhu vay, tinh tong vo han cac hinh
tit gidgc duge to dam 1a T (em?), tinh 467

= 7056.

A E, Dy A Ey Dy Ey D,
Fy
B Cy
Fy
B, Ci B Ch
Hinh 1 Hinh 2

o Hecong f/afn(,/atgfzf. Tt gidc dau tien c6 dien tich

1 1 CLE2 225
—-.5.1 . — =
Sh 5 5 0+2 5 1
Ta co:
FLE\ Dy = 180° — arctan 2 — 45° = tan Fy By Dy = 3
Khi do
DyEy =x = CyDy =30 = ADy = 62
Suy ra
15 45

Do d6 hinh 1 dong dang v6i hinh 2 theo ty s6 %'. Vay nén
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S = 46T = 4410.
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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.

> Cau 1. Trong khong gian véi hé truc toa do Owzyz, cho mat phang (Q) : 20 —y +42z — 5= 0.
Vecto nao sau day 1a mot vecto phap tuyén cia (Q)?

@ 3 = (2-1;-5). = (2;-1;4).
© 71 = (2;4;-5). D) Ty = (2;1;4).

[} Haoiy f/(‘z“)ijz‘(ézl Mit phang (Q) c6 phuong trinh 2z — y + 42 — 5 = 0 nén vecto phap tuyén
1a he s6 cla z,y,2. Vay @ = (2; —1;4). Chon dap 4n B.
> Cau 2. Goi S la dién tich hinh phang giéi han bdi cac duong y = 2026%,y = 0,2 = 0,z = 2.

Meénh dé nao sau day dang?

2 2
@) S= / 2026 dx. S = / 2026"dx.
0 0
2 2
© S=n / 2026"dz. D S=n / 2026**dz.
0 0

[ Hm)/’/(y c/(?/éfz'(z’z'. Dién tich hinh phang gi6i han béi do thi y = f(x), truc hoanh va hai dudng
b 2
thingz =a,r =012 S = / |f(z)|dx. Vi2026® > 0 v6i moi x € [0;2] nén S = / 2026”dx. Chon
a 0
dép an B.
. - 1 1 .
¢S Cau 3. Cho ham s6 f(x) lién tuc trén mdi khodng (—oo; ——) VA <——; —i—oo) va ¢6 bang bién

2 2
thién nhu hinh vé

+00

S

|

8

|
N =

Y + +
+00 2

y2//

Tiem can ngang ciia do thi ham s6 1a duong thang cé phuong trinh

@) x=2. :L‘:—%. © y=2. @y:—%.

[} Huan(j a,/(z“/ijzf(z’zi. Dua vao bang bién thién, ta thay lim, 4.y = 2. Vay tiém can ngang la
y = 2. Chon dap an C.

$& Cau 4. Nghiém ciia phuong trinh log, z = 3 la

@A) z=8. x:g. © z =6. D z=09.

[ /‘/zm‘n? [/(Ul(jlﬁl log, r = 3 < x = 23 = 8. Chon dap 4n A.
C
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r=2-3t
$> Cau 5. Trong khong gian véi hé truc toa do Ozyz, cho dudng thing d: { y = —1 —¢ . Diém

z=34+2t
nao dudi day thuoc duong thang d?
@ P(=2;1;-3). M(2;-1;3).
© Q(3;1;-2). @ N(-3;-1;2).

o Hecong (2/(5)1(,71'(211 Véi ¢t = 0, ta duge didm (2; —1;3). Vay diém M thuoc duong thing d. Chon
dap an B.

$> Cau 6. Bang duéi day thong ké ci li ném ta ciia mot van dong vien.

Culi (m) | [19;19,5) | [19,5;20) | [20;20,5) | [20,5;21) | [21;21,5)
Tan s6 13 45 24 12 6

Phuong sai cia mau s6 lieu ghép nhém trén (lam tron dén hang phan tram) la
@) 0, 26. 0,27. © 0,29. (D) 0,28.
[ Haﬁoy Ja’zzjz'(é,zi. Tinh toan dya trén cong thitc phuong sai cho mau s6 liéu ghép nhém, ta
duoc két qua xap xi 0,28. Chon dap an D.
$> Cau 7. Trong khong gian, cho hinh hop ABCD.A’B'C'D’. Ménh dé nao duéi day sai?

A/
| D/
B/ i Cl
e b
B C
@CA’—CB+CD+(JC' CA (JB+(JD
© BD' = BA+ BD + BB. @AC/ AB+AD+AA’

e Hoong f/mz(fm. Theo quy tic hinh hop, BD' = BA + BC + BB'. O cau C, BD' = BA +
BD + BB lasai vi BD = BA + BC.
¢ Cau 8. Cho cap s6 nhan (u,) ¢6 ug = 2,us = 16. Cong boi ¢ clia cap s6 nhan da cho la

@ q=1 ® ¢=4. © g=2. ® q=3

[} Hmfy (/[2/1.(71,'0)1,'. ug =us3- ¢ = 16=2-¢> = ¢ =8 = ¢ = 2. Chon dap an C.

¢S Cau 9. Cho hinh chép S.ABCD c¢6 day ABCD la hinh binh hanh va SA L (ABCD). Duong
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thang nao sau day vuong goéc véi SA?

@) SD. SC. © SB. ©) BD.
N licong f/a?,zda'a?z. Vi SA L (ABCD) nén SA L BD (do BD c (ABCD)). Chon dap én D.
¢ Cau 10. Nguyén ham ctia ham s6 f(z) = cos 2z 1a

1
@) —ésin2x+C’. sin 2z + C.
(©) —sin2z + C. D) 1sin2z + C.
N 1
X flcone a,/(‘zf/z, il cos2xdx = = sin2x + C. Chon déap an D.
c7 2

> Cau 11. Cho ham s6 y = f(x) c6 do thi la duong cong trong hinh bén duéi. Khang dinh nao

diang?
Y
x
@ Ham s6 dat cuc tiéu tai z = 0. Ham s6 dat cuc tiéu tai z = 2.
(©) Ham s6 dat ciyc dai tai x = 6. (D) Ham s6 dat cuc dai tai z = 2.

[} Huvy z/(ifz(fzfézf. Nhin do thi ta thiy tai = 2 d6 thi ham s6 dat diém thap nhat ctia nhanh
bén phai, ttc 1a dat cuc tiéu tai « = 2. Chon dép an B.
. 1
$© Cau 12. Tap nghiém S cta bat phuong trinh 3* > o7 1a
183
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@A) S = (—o0;—3). S = (=3;+00).
© S =[-3;4). D) S = (—o0; 3.
O luong a/avéjzfzz. 3* >33 & 2> 3. Vay S = [—3; +00). Chon dap an C.

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

& Bai 1. Hung c6 mot dong xu khong can ddi, ma kha nang xuat hien mat sap 1a 60% va mot
con xtc xac khong can d6i, ma kha ning xuéat hién mit 1 cham nhiéu gap doi so v6i cac mat con
lai. Hung gieo dong xu vd quan sat mit xuat hién. Néu mit xuat hien 1a mit sap thi Hung gieo
con xfic xac 2 lan lien tiép. Néu mat xuat hien 14 mét ngita thi Hung gieo con xtic xic 1 lan.

a) Xac suat ctia bién co: “Con xtc xac xuat hién mét 1 cham” 1a =

b) Biét ring Hung gieo dong xu ra mit sap, xac suat dé Hung gieo con xtic xac xuat hién mit
1 cham bing —.
& 19
c¢) Xéac suat dé Hung tung con xiic xac c6 mat 1 cham bang 42% (lam tron dén hang don vi).
d) Biét rang Hung gieo xtc xAc xuat hien mat 1 cham. Khi d6, xac suat ctia bién c¢b: “Dong xu
xuat hién mat sap” la 28%.
(2} Ha‘a‘Nj c/a‘”/z(jz'd[. Goi P(1) 1a x4c suat xuat hien mat 1 cham va P(2), P(3),..., P(6) la xac
suat xuat hién cidc mat con lai trong mot lan gieo xtic xac.
Theo dé bai, cac mit con lai c6 xac suat bing nhau, goi la z. Ta c6: P(1) = 2z va P(2) =

P(3) = P(4) = P(5) = P(6) = .

2 Z NS 1
Vi tong xac suat cac mat bang 1 nén: 2r +br=1&7Tr=1& 0 = =
, . . <. . 2

Suy ra xac suat mat 1 cham trong mot lan gieo la P(1) = =
Xac suat cta dong xu: P(S) = 60% = 0,6; P(N) = 40% = 0,4.

a) X4c suat mat 1 cham xuat hién trong mdi lan gieo xic xac la P(1) = =
Vay ménh dé a) Ding.

b) Khi dong xu ra mat sap (S), Hung gieo xtc xac 2 lan. Bién ¢6 “Con xiic xic xuat hien mat
1 cham” dugc hiéu la c6 it nhat mot 1an xuat hien mat 1 cham trong 2 lan gieo.

) - - 22 2 25 24
Xécsuatnayla:P(A|S)—1—P(1)~P(1)—1—(1—?> _1—(2) _1—5_@

Vay ménh dé b) Ding.
c) Goi A 1a bién ¢6 “Con xic xAc xuat hien mat 1 cham” trong toan bo qua trinh.

Xac suat can tim theo cong thiic xac suat day du la: P(A) = P(S)- P(A|S)+ P(N)-P(A|N)

2 14
T d6 P(A|IN)=P(1) = - = —.
rong d6 P(AIN) = P(1) = = = 1=
24 14  14,4+5,6 20
P(A) = - — 4. —=—"T— " = — ~40,816%.
= P(A)=0,6 49+0, 19 19 19 0,816%

Lam tron dén hang don vi ta dugc 41%.

Vay menh dé c¢) Sai.
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d) XAc suat dé dong xu xuat hien mat sap khi biét xtic xic da xuat hién mat 1 cham 1a P(S|A):

24
P(SnA)  P(S)-PAlS) 035 144
P(S|A) = P - BA T W w = 0,72 = 712%.
49

Gia tri 28% thuc chat 1a x4c suat clia mat ngia P(N|A) =1 — 72% = 28%.
Vay menh dé d) Sai.

& Bai 2. Vinh Ha Long 13 mot dia danh du lich duge nhiéu ngudi biét dén trén thé gidi, noi day
van con nhiéu quan thé dao 16n nhé chua duge kham pha. Mot cong ty du lich quyét dinh khai
thac khu vic c¢6 mot s6 ddo nhoé v6i hinh dang dic biét néu nhin tit trén xudng; trong s6 dé cé hai
hon d4o ma phan gidi han dat lién clia né duge mo phéng nhur hai do thi ham s6 trén hinh. Véi he
truc toa do Oxy thich hop, don vi trén moi truc 1a 100 mét, dudng cong mo ta cho hon déo thi
nhat c6 dang y = log, x di qua diém c6 toa do (3;1).

Yy Yy

0/ 3 v 0/ 35 4 ¢
] 1
A B

a) Diém c6 toa do (9;3) thuoc duong cong y = log, .

b) Chi dy 4n muén xay dyng mot noi tryc tiép nhin ra bién dé du khach tham quan, #n udng.
Ho da Iya chon khu vie tam giac cong ABC nhu trong hinh (dudng cong AC' tiép giap bién);
dien tich khu viyc nay 1a 536 m? (Iam tron dén hang don vi).

c¢) Chi dy an da thue mot sé ky su rat gidi toan (dic biét giéi vé ham sé mii-log) di khao
sat khu vice nay va ho nhan thay cé thé bdi dip thém cho hon dao thit hai dé duong cong
giap bién y = g(z) ctia n6 ddi xting véi dudng cong y = log, v qua dudng thang y = x + 1.
Khi d6 dudng cong g(z) =1+ 3 - 3%

d) Chu dy 4n dinh xay mot cay cau ndi lién hai hon ddo, khoang cach ngan nhat theo duong

chim bay clia cay cau bang 285 m (lam tron dén hang don vi clia mét).

(&) /‘[u‘d‘gj a,/(‘z‘\nyz'dzf. Dudng cong y = log, = di qua diém (3;1) = 1 =log, 3 < a = 3.
C

Vay phuong trinh duong cong hon dao thit nhat 1a y = log; .
a) Sai. Véi . = 9 = y = log; 9 = 2 # 3. Vay diém (9; 3) khong thudc do thi.
b) Sai. Tam giac cong ABC' dugc gisi han béi y = logsx, x =4 vay = —1.

Y 1
& Hoanh do diem A la nghiém cia loggr = -1 & v = 3

& Dien tich tam giac cong ABC' (don vi dién tich) tinh theo tich phan:

3
¢ Doi sang don vi thyc té: 1 dvdt = (100m)? = 10000m? = S;; ~ 57100m? # 536m?.

4 4
S = /1 (logsx — (—1)) dx = /1 (loggx +1)dx ~ 5,71.
3
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c) Ding. Phép dbi xiing qua dudng thang y = z + 1 bién (z;y) thanh (X;Y) thda man:

Y=2+1 r=Y —1
X oy =1+3-3%.

Vay g(x) =143 -3".

X=y—-1 y=X+1 R
= . Thay vao y = logs x ta duge: X+1 =log;(Y —1) < YV —-1=

d) Sai. Khoang cach ngan nhat biang 2 lan khoang cach tit duong y = logy x dén dudng thang
d:z—y+1=0. Xét f(z) = logs x, ta tim z( sao cho f'(z) = 1:

! _ 1 _ —_ 1 ~ ~ __
flao) = 5 = 1= 20 = 12 ~ 0,91 = yo ~ —0,086.
0

|20 — yo + 1
V2

& Bai 3. Tai mot nit giao thong ctia mot khu vige dong dan cu véi toc do t6i da cho phép ddi

v6i 6 t6 1a 50 km/h, ngudi ta gin mot camera phat nguoi tai diém S(0;0;14) trong khong gian

Khoang cach ngan nhat 13 2 - -100m = 282m # 285m.

(Ozyz) (don vi trén méi truc toa do la mét), mat phang (Ozy) song song v6i mit dudng va chita
ving nhan dién bién s6 xe ciia cac phuong tién tham gia giao thong. Biét ring camera nhan dién
t6t nhat bién sé xe clia cdc phuong tien tham gia giao thong 1a khi bién sb ciia chiing nim trong
hinh thang can ABCD véi: SA =SB =27m, OD =0C =5m, AB=14m, CD = 9,6 m va
tia Ox nam trén duong trung truc cac doan thing AB va C'D (xem hinh vé minh hoa). Gia st
tai thoi diem 8 gio sang (dugc xem la thai diém xuat phat) mot 6 to chuyén dong thing déu theo
phuong song song véi truc Ox, huéng vé phia truc Oy va c6 vi tri cia bién s6 xe ¢ dau 6 t0 1a
diém M (50; —6;0).

a) Hinh chiéu ctia diém D trén truc Oy 1a H(0;4,8;0).
b) Diém D c6 toa do la (1,4; —4,8;0).

r=1,4—20,6t
¢) Duong thang AD c6 phuong trinh 1a { y = —4,8 + 2,2t (t € R).
z=10

d) Néu o to di v6i van toc 45 km/h thi sau ding 2,2 giay ké tit thai diém xuat phat thi bién s6
clia xe 0 to da nam trong ving nhan dién tét nhat clia camera.

[} Haoiy c(/(glyz'(z’,z'.

a) Sai. Do Ox la duong trung tryc cia CD, nen C, D dbi xiing qua Oz.

Vi CD = 9,6 m nén |yc — yp| = 9,6 = yo = 4,8 va yp = —4,8. Hinh chiéu cia
D(zp;—4,8;0) trén truc Oy phai la (0; —4,8;0).

b) Ding. Tacoéyp = —4,8. Tt OD =5 m, suy ra x5, +(—4,8)> =5 = 14 =1,96 = zp = 1,4
(do xp > 0).

Vay D(1,4;—4,8;0).
c) Duang. Tuong tu, ya = —7.
T SA =27, suy ra 2% + (=7)? + 142 = 27% = 1% = 484 = x4 = 22.
Vay A(22;—-7;0).
Vects AD = (1,4 — 22; —4,8 — (=7);0) = (—20,6; 2, 2;0).
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z—=1,4—20,6t
Phuong trinh tham s6 ctia AD qua D 1a  y = —4,8 + 2,2t
z=0
d) Sai. Van toc v =45 km/h = 12,5 m/s. Vi tif xe tai thoi diém ¢ 1a M (50 — 12, 5¢; —6;0).
Tait = 2,2 s, hoanh do xe la x =50 — 12,5 2,2 =22, 5.
Vi 22,5 > 24 = 22 nén bién s6 xe chua di vio viing nhan dien ABCD.
& Bai 4. Cho ham s6 y = %
a) Duong tiém can xién ctia do thi ham s6 14 dudng théng y = ax + b. Khi d6 a — 2b = 5.
b) Duong thang di qua hai diém citc tri ctia do thi ham s6 c6 phuong trinh 1a y = 22 — 3.
c¢) Goi A, B lan lugt la cac diém cuc dai, cic tiéu ctia do thi ham s6 va O 1a gbe toa do. Dien
tich tam gidc OAB bang 6.
d) Ham s6 nghich bién trén khoéng (—1; 3).
o Hzm‘/(y f/d/ijzfa’zf, Xét ham s6 y = f(x) = w Tap xac dinh D =R\ {1}.
z—1
®—3rx+6 4

—r—24——

a) Tacoy = po 1

Vi lim [y—(x—2)] = lim

= 0, nén duong tiém can xién ctia do thi ham s6 1a duong
r—+o00 r—too I — 1

thing y = z — 2.

Suyraa=1,b=—-2. Khidéa—2b=1-2(-2)=1+4=5.
Vay ménh dé a) Ding.

(20 —3)(x—1)— (2* =3z +6) a°—2z-3

b) Ta oy = —
) Tecoy -1 w17
Duong thing di qua hai diém cuyc tri ctia do thi ham s6 phan thitc bac hai trén bac nhat
y = —— c6 phuong trinh:

v(x)

(GRS VA

W'(z) (2* =3z +6) 2x-—3
v

Vay meénh dé b) Ding.
c) Xéty/ =0 a2 —3=0< ii;if;iz -
Toa do hai diém cyc tri 1a A(—1;=5) va B(3;3). Goc toa do O(0;0).
Ta c6 OA = (—1;-5),08 = (3;3).
Dién tich tam gidc OAB la:

1 1 1 1
Soap = §|$AyB — TpYa| = §|(—1) :3—=3-(=H)| = §| -3+ 15 = 5 12 =6.

Vay ménh dé ¢) Dung.

2 _ 9z -3
d) Tacéy’:%<O(:>m2—2x—3<0(:>—1<m<3.
x_
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Tuy nhién, ham s6 khong xéac dinh tai diém = = 1 € (—1;3). Do d6, ham s6 chi nghich bién
trén céc khoang (—1;1) va (1;3).
Vi khoang (—1; 3) chita diém gian doan x = 1, nén khong thé khang dinh ham s6 nghich bién
trén ca khoang (—1;3).
Vay menh dé d) Sai.

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

& Bai 1. Ban Nam c6 6 quan domino, mdi quan c6 hai ki tu duge danh sé. Tap hop céc quan
domino va céc s6 duge danh 1a: (1;2),(1;3),(2;3), (2;4), (3;4), (4;5). Ban Nam chon ngau nhién 3
quan domino v& xép ching thanh mot hinh tam gidc. Tinh xac suat dé 3 quan domino dudce chon
c6 thé xép thanh mot hinh tam gidc c6 mat clia mdi quan tiép giap vdi mit ctia quan khéac ¢ cling
s6 (tham kh&o nhu hinh vé).

[ Hao}(lﬁ a,/(?/z(/czfdzf.

Ta thay chi ¢6 2 truong hgp thda man yeu cau dé bai (tuong ting véi viec chon duge 3 canh tao
thanh mot tam giac trong dd thi bicu dién cic quan domino):

& Chu trinh 1-2-3: Gom céac quan (1;2),(2;3), (1;3).

& Chu trinh 2-3-4: Gom céac quan (2;3), (3;4), (2;4).

. 5 6!

S6 cach chon ngau nhién 3 quan domino tit 6 quan 1a n(Q) = CZ = 3 20.

S6 két qua thuan 1gi cho bién ¢6 1a n(A) = 2.
— 22 _o1
o220 T
& Bai 2. Trén san khau ciia chuong trinh ngoai khéa Toan hoc ciia truong THPT X, ngudi ta
dat hai man hinh cdm tng A va B hoat dong doc lap v6i nhau. Trén mdi man hinh ¢6 mot thanh
trugt di chuyén déu tit 0 dén 2. Khi ngusi choi bAm dimg, thanh trugt dimg ngdu nhién tai mot
s6 thyc thuoe doan [0;2]. Goi 2 s thyc xuat hién trén hai man hinh A, B 1an lugt 1a a,b. MC dua
ra phuong trinh 2% — 3bx + 2a = 0 v quy dinh: Néu phuong trinh c6 it nhat 2 nghiém thie, ngudi
choi nhan duge mot phan qua luu niém. Néu phuong trinh chi ¢6 1 nghiém thyc, ngudi choi sé

Xac suat can tim la P(A)

nhan dudc 1 trang phéo tay tit khan gia. Hay tinh xac suat dé ngusi choi nhan duge 1 phan qua
luu niem (két qua lam tron dén hang phan chuc).

[ Hz[o‘y c/{z‘”/ijzfd,zf, Vi a,b € [0;2] nén khong gian mau la hinh vuong giéi han béi 0 < a < 2 va
0 < b < 2 trén mit phing toa do Oba.
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Dién tich khong gian mau la: S =2 -2 = 4.
Xét phuong trinh: 23 — 3bz + 2a = 0. Dt f(z) = 2® — 3bx + 2a. Ta ¢6 f'(x) = 3z* — 3b.

& Néu b < 0, ham s6 luon dong bién trén R nén phuong trinh luon c¢6 duy nhat 1 nghiém thue
(khong théa man).

& Néu b > 0, ham s6 ¢6 hai diém cuc tri 1a x = +/b. Phuong trinh c6 it nhat 2 nghiem thye
khi v& chi khi gia tri cuc dai va cuc tiéu théa méan:

FVD) - f(=VD) <0 & (20 — 20Vb) (20 + 2bVD) < 0 & 4a® — 46> < 0 = a® < b,
Do a,b > 0 nén didu kien tuong duong véi a < bvb < a < b3
Mién thuan lgi H 1a phan dien tich ndm trong hinh vuong [0; 2] x [0; 2] va nam dudi dudng cong
a=b.
Giao diém ctia dudng cong a = b2 va duong thing a =2 1a b= V4~ 1,587 < 2.

Dién tich mién thuan lgi dugce tinh bang tich phan:

Vi, 2 92 5|V4 f 6
SH:/ b2db+/ 2db = Zb2| +2(2—V4) =4 — V4~ 2095.
0 ¥a 5 o 5

Xac suat dé ngusi choi nhan duge phan qua la:

Sy 4—-1,2-y4
=L =" T ~0,5237.
Sq 4 ’

Lam tron dén hang phan chuc, ta dude két qua: P ~ 0, 5.

P

& Bai 3. Mot cita hang ban tap chi v6i gia 40 nghin dong mot cudn. Chi phi xuat ban z cudén
tap chi (bao gom: luong cdn bo, cong nhan vién, gidy in,...) duge cho béi cong thic C(x) =
0,004z* — 2z + 1000, C(x) dugc tinh theo don vi nghin dong. Chi phi phat hanh cho mdi cudn la
10 nghin dong. Cac khoan thu bao gom tién ban tap chi va 50 triéu nhan dugce tit sy trg gitp clia
béo chi. Gia sit s6 cudn tap chi in ra déu duge ban hét. Ctta hang thu dude 1oi nhuan nhiéu nhat
khi in a cudn tap chi, khi d6 lgi nhuan thu duge 1a T' (trieu dong). Tinh a + T.

[} Ha'o/‘/(z/ c/(?/yzf(Ezﬁ. D&i don vi: 50 trieu dong = 50.000 nghin dong. Goi don vi chung la nghin
dong.

Téng doanh thu khi ban hét = cubn tap chi la:

R(x) = 40z + 50.000 (nghin dong).

Tong chi phi bao gom chi phi xuat ban va chi phi phat hanh:

TC(x) = O(x) + 10z = (0,004z* — 2z + 1000) + 102 = 0, 00422 + 8z + 1000 (nghin dong).

Ham lgi nhuan cua cita hang la:

L(z) = R(z) — TC(x) = (402 4 50.000) — (0, 00422 + 8z + 1000) = —0,0042* + 32z + 49.000.

Ham s6 L(z) 1d ham bac hai ¢6 hé s6 a = —0,004 < 0 nén do thi 1a parabol c6 bé 16m quay
xuong dudi.
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Loi nhuan dat gia tri 16n nhat tai dinh ctia parabol:
b 32

%% 4000 (cubn).
22 2-(—0,004) (cudn)

a =
Loi nhuan 16n nhat tuong tng la:
L(4000) = —0,004 - (4000)? + 32 - 4000 + 49.000 = 113.000 (nghin dong).

113.000
1.000

D6i sang don vi trieu dong, ta duge T = = 113 (trieu dong).

Vay a + T = 4000 4 113 = 4113.

& Bai 4. Hai ngusi 1a A va B choi tro chai leo cau thang bang cach odn ti1 ti (xac suat thing,
hoa, thua trong tro choi odn ti1 ti ctia A 1a bang nhau). Luat chai nhu sau:

& Trong mdi lugt choi, ngusi thang sé leo 2 bac thang va nguoi thua sé ditng yén tai chd.
& Néu hoa thi ci hai ngudi cling leo lén 1 bac thang.

Sau khi choi odn ti1 ti 5 lan, xac suat dé vi trf ctia A tang 5 bac so v6i vi trf ban dau la 7', tinh
238

T
[} HUU/Z? a/(m(jzm Trong mdi lugt chai odn ti ti, xac suat dé A thiang, hoa hodc thua déu bing

g.
Goi x,y, z 1an lugt 1a s6 1an A thang, hoa va thua trong 5 lugt choi (z,y, z € N).

Theo dé bai, ta c6 hé phuong trinh:

r+y+z=>5
20 +y=2>5
T phuong trinh 2z 4+ y = 5, ta c6 cdc bo s6 (z;y; z) théa man la:
. , 5!
& Truong hgp 1: 2 =0=y =5 = 2z = 0. S0 céch xay ra la: mzl.
. 5!
& Truong hop 2: x =1 =y =3 = z = 1. S0 cach xay ra la: m:%.
. 5!
& Truong hgp 3: =2 =y =1= 2z = 2. S0 céch xay ra la: m:z&o.
Tong s6 két qua c6 thé xay ra khi chai 5 lan la: 3° = 243.
Xac suat dé vi trf ciia A tang ding 5 bac la:
T 1+20+30 51 17
243 243 81
Khi dé, gia tri clia biéu thic can tinh la:
238 238 81
T -7 17
81
238
Vay — = 1134.

& Bai 5. Trong mit phang Ozy cho:

N L 3
& Do thi (C) clia ham s6 y = Z]z\
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© Duong tron (C}) c¢6 tam I, ban kinh 1 tiép xtc véi (C) tai A va tiép xtc véi tia Oz.
©® Duong tron (Cy) c¢6 tam I, ban kinh 1 tiép xic véi (C) tai B va tiép xtc véi tia Ox’.
& Parabol (P) c¢6 dinh 1& O, qua I; va Is.

(tham khé&o hinh vé duéi day)

z/ 0 T x

Tinh dién tich ctia hinh phang gidi han béi (C), (P) va cac dudng thing I, A, L, B.
(&) Hu‘o‘igj c/a’/éjzké,zf, Nhanh phai ctia do thi (C) la dudng thing A : 3z — 4y = 0.

Duong tron (Cy) ¢6 ban kinh R =1 va tiép xtc v6i tia Oz nén tam I; ¢6 tung do y = 1.

. 3r —4
Do (C4) cang tiép xic véi (C) nén: d(I;,A) =1 = B2 — 4 =1= 2 =23, vay [1(3;1).
~ 1
Parabol (P) dinh O(0;0) di qua [,(3;1) dé dang suy ra phuong trinh la y = 53:2.

Goi H(3;0) 1a hinh chiéu vuong goc ciia I; 1en Oz. Phan dién tich S; bén phai truc tung duge
gi6i han bdi duong gap khic O — A — I; 6 trén va (P) 6 dudi.

Ké duong chéo OI, chia t1t giac OAI H thanh hai tam giac vuong c6 dién tich bang:

1 1
Soanu = Srorn + Saaon = 5 OH-HI + §~OA'11A =1,54+1,56=3.
(Vi LA=1,0A = /2% + y%4 = 3 v6i A 1a hinh chiéu cta I; len A).

3
N . 1
Phan dién tich ndm duéi Parabol (P) trén doan [0; 3] la: / §x2dx =1
0

Lay dien tich t¢ giac tru di dién tich dudi Parabol, ta duge S; =3 — 1 = 2.
Vay tong dién tich hinh phing giéi han hai ben 1a S =2 x S; = 4.

& Bai 6. Mot may tan séi sit dung mat phan xa c6 dang hinh elip dé pha v& s6i than ma khong
can phau thuat. Mot bugi dat tai mot tieu diém ctia elip phéat ra cac xung nang luong. Nho dic
tinh phan xa ctia elip, cac xung nay dudc hoi tu vé tieu diém con lai - noi diit vien séi than véi du
nang lugng dé lam vé vién séi (xem hinh minh hoa).

-~ - ~ \ N

S6i than

Guong phan xa hinh elip
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Do dai cac truc 16n va nhé cia elip lan luot 14 28 cm va 14 cm. Héi khodng cach tit bugi dén vien
s6i 14 bao nhiéu cm (lam tron két qua dén hang phan muoi)?

[ Huoéy (/(Z/ﬁjzf(ézf, T dit kien: "Mot bugi dit tai mot tieu diém ctia elip va vién séi ndm & tieu

diém con lai" nén khoang cach tit bugi dén vien séi bing khoang cach giita hai tiéu diém ctia hinh
elip, titc bang F} Fy = 2c.

Gia thiét cho: "Do dai cac truc 16n va nhé ctia elip lan lugt 1a 28 cm va 14 ecm" nén ta co:
A1A2:2a:28 a=14
=
Tac6 ? =a? — b =147 — 7> = 196 — 49 = 147 = ¢ = /147 = 7V/3.

Vay khoang cach tit bugi dén vién séi bang:
FiFy =2c=2-7V3=14V3 ~ 24,2 (cm).
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