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Phan thi thit nhat: Toan hoc va Xir li s6 liéu tir cAu hoi s6 01 dén 50

Cau hoi 01
Mot vién dan phao duogc bén tir mat dat véi g
r . A , 0
van toc v, hop v6i phuong ngang mot goc 0

(don vi: do, 0°<06<45°) va tam bin duoc md

2 .
C J v,.sin(20
hinh héa béi ham s6 R(6) = vo-sin(20) (m), 0
g i
trong d6 g 1a gia tdc trong trudng 1ay xap xi 4 R(6) o

bang 9,8 m/s’.
Véi v, = 500 m/s, tinh 0 dé vién dan trang muc tiéu trén mat dat phang cach do

19500 m (nhdp dép dn vao 6 trong, két qud lam tron dén hang don vi):

Cau héi 02
S6 gia tri nguyén cta tham s6 m trén doan [—10;10] dé bat phuong trinh
mx? = 2mx +2m —1<0 théa man v&i moi sd thuc x la:

(A) 10.

(B) 11.

(C) 18.

(D) 20.

Cau héi 03

Mot cong ty tuyén dung nhan vién méi v6i mirc lvong 14 170 triéu dong cho nim
dau tién. Mdi nam tiép theo, tién lvong nhan vién nay dugc ting thém 15 triéu dong
cho dén khi dat mirc toi da 1a 320 triéu dong/nam. Tinh téng s tién lwong ma
ngudi nhan vién nhan duoc trong 20 nam dau (nhdp ddp dn vdo 6 trong, don vi

tinh: triéu dong):
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Cau héi 04

C6 bao nhiéu cap so cong c6 cac so hang la so ty nhién, sO hang dau 1a so chan,
tong cac sO hang c6 gia tri 1é bang 33 va tong cac sO hang c6 gia tri chan bang 44

(nhdp dép dn vao 6 trong)?

Cau héi 05

Nghién ctru vé qua trinh ting truéng ctia mot quan thé sinh vat trong diéu kién
moi truong sdng han ché cho thdy: ban dau sb luong ca thé ting trudng cham, sau
d6 nhanh va cudi cung khi thoi gian du dai, sé lugng ca thé ctia quan thé dat dén
trang thai can bang, khi d6 s6 lugng ca thé sinh ra xap xi bang sb luong chét di.

S6 lugng ca thé N trong quan thé theo thoi gian ¢ (ngay) duge mo hinh hoa va

: , 16398¢™ ") o
xap xi theo ham s6: N (t) = 555707 - Khi quan thé sinh vt trén dat trang
0,12+ ")
thai can bang, sd c4 thé cua quin thé gAn nhat voi gia tri ndo sau day?
(A) 9264
(B) 136650
(C) 16398

(D) 224630

Cau héi 06

Pao ham ctia ham s6 y =sin’®2x 1a:
(A) 2sin2x
(B) 2sin4x
(C) 2cos2x
(D) sin4x

Cau héi 07

C6 bao nhiéu gid tri nguyén cta tham sb m dé bat phuong trinh
logs x—2(m+2)log, x + m* +4m <0 dung v&i moi x thudc [2;4] (nhdp ddp an

vao o trong)?
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Cau hoi 08

Cho ham s6 y = f(x) c6 dao ham trén 0 véi f'(x)=x(x+1)’(1-x). Ham s6
ddng bién trén khoang nao?

(A) (-10)

(B) (0;1)

(©) (=oo5-1)

(D) (I;+0)

Cau hoi 09

Trén mat phrfmg toa do Oxy, tiép tuyén ctia d6 thi ham s y=x"+3x*—6x+1 tai
diém c6 hoanh do bﬁng 1 va cét hai truc toa d0 tai 4, B. Tinh dién tich tam giac

OAB (nhdp ddp én vdo 6 trong).

Cau hoi 10
Cho ham sb bac bén f(x). Po thi ham s
y = f'(x) nhu hinh v&. Ham sb g(x) = f(x)+4x )

dong bién trén khoang nao? 1

(A) (0;1)
(B) (=o0;-3)
©) (=2;0)
D) (=3:-2)

Cau héi 11

Cho ham s6 y = f(x) c6 dao ham lién tuc trén [ va bang xét ddu dao ham nhu

sau:
x ‘ —00 0 1 +00
/(%) ‘ + 0 - 0 -

Khing dinh nao sau ddy vé 6 cyc trj ctia ham sb g (x) = f(x2 + l) +x° —x° +x* 1ading?
(A) Co6 hai cuc dai va chi c6 mot cuc tiéu.

(B) C6 hai cuc tiéu va chi c6 mét cuc dai.

Ban quyén thudc vé Trung tdm Khao thi Pai hoc Qudc gia Ha Noi



(C) Co6 diing mot cuc tiéu va khong c6 cuc dai.

(D) C6 diing mét cuc dai va khong c6 cuc tiéu.

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

x | —oo -2 0 1 3 +0
yl

+ 0 - 0 + 0 — 0 +
3 4 +o0
—o0 -3 -2
Gi tri 16n nhét ctia ham s g(x)= f(cosx—1) bang:
(A) -2.
(B) 1.

(C) 3.
(D) 4.

Cau héi 13

>~
>~

Téng tit ca cic gia tri nguyén cuoa tham s6 m dé ham sb
y =3x" +8mx’ +12(m”* —2m)x* c6 ba cuyc tri la:

(A) 4.

(B) 10.

(©) 6.

(D) -10.

Cau hoi 14

Cho ham sb [ (x) =4x’ —2x. Khing dinh nao sau day la dang?
(A) If(x)dxzx“ ~x*+C
(B) [ f(x)dx=12x"-2+C
© If(x)dx =x"-2x*+C
(D) [ f(x)dx=3x*-2x+C

Ban quyén thudc vé Trung tdm Khao thi Pai hoc Qudc gia Ha Noi
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Cau hdi 15

Tiém can xién cta do thi ham sb y:% la:
(A) y=x+1.
B) y=x-1.
(C) y=x-3.
(D) y=x+3.

Cau héi 16
Cho ham s bac ba f(x) c6 dd thi nhu hinh v&. S6 ’

nghiém thuc cla phuong trinh 2=~
F2(x)-3f(x)=-2 1a ,
(A) 3.
(B) 4.
©)5s.
(D) 6.

Cau hdéi 17

Mot 6 t6 dang chay voi van tbe 12 m/s thi ngudi 14i xe bat dau giam téc do. T

[UDY S -

R ——— LN

2
thoi diém do, 6 t6 chuyén dong chdm dan voi van toc v(r) =12 - 4% (m/s), trong
d6 ¢ 1a thoi gian tinh bang gidy ké tir luc giam téc d6. Quing duong 6 t6 di chuyén
dugc ké tir luc giam téc d6 cho dén khi dimg 1a:

(A)4m.

(B) 12 m.

(C) 24 m.

(D) 36 m.
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Céu héi 18
Cho ham s6 bac bén f(x) ¢6 d6 thi ham s6 y = f'(x) g

nhu hinh v&. Tim s6 diém cuc tri cia ham s6 [ (x) m-l

(nhdp dép dn vao 6 trong)? 5]

Cho ham s6 bac ba f(x) c6 do thi nhu hinh v&. v
Hoi c6 bao nhiéu gia tri nguyén cua tham sé m
dé phuong trinh f[f(x)] =m c¢O ding 4
nghiém phan biét thudc doan [—1; 2] ?

(A)1

(B) 2

©) 3

(D) 4

Cau hai 20

2
Chohamsé f(x)=x"Inx. Gié tri cla I(f’(x) + 2= 4jdx 1a bao nhiéu (nhdp ddap
1

X

N o o o o o -

=

an vao o trong)?

Trong khong gian Oxyz, cho mit cau (S): (x—1)> +(y—2)> +(z+1)* =25. Piém
nao sau ddy nam bén trong mat cau () ?

(A) (-2;1;3)

B) (5-2;2)

©) (1-2)

(D) (1;2;4)
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Dé do chiéu cao toa thap ngudi ta dung dung cu do gboc ¢ chiéu cao 1,2 m dit tai
hai vi tri trén mat dat cach nhau mot khoang AB=30m. Taivitri 4 va B goc do
thu duoc so voi phuong ngang 1an luot 1a o = 65%; =50 (hinh minh hoa). Chiéu
cao (h) cua toa thap (tir diém M t6i mit dat) 1a bao nhiéu?

(A) 78,2 m
(B) 75,6 m
(C) 80,1 m
(D) 81,7 m

Cau héi 23

2
X

Tinh dién tich hinh phing gi6i han boi d thi cta hai ham sb y =+2x va y= =

(nhdp ddp én vao 6 trong).

Cau hoi 24

Cho tr di€n ABCD c6 canh AB vudng goc voi 4
mat phrflng (BCD) va tam giac BCD vudng tai C.
Biét rang 4B = BC =2a. Khoang cach tir diém B
t6i mat phang (ACD) bang bao nhiéu?

A) \/Ea B D
(B) \3a "
(C) a c
3a
(D) =
14
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Mot chiéc 18u cam trai duoc thiét ké co dang
hinh chép tir gidc déu voi thé tich 1a 6 m*. Bén
mit bén cua 1éu duoc may bang vai bat (hinh
minh hoa). Dé dién tich vai bat can dung 13 nho
nht, thi d6 dai canh ddy gin nhit voi gia tri '
nao sau day?

(A) 2,52 m

(B) 2,94 m

(C)312m

(D) 3,26 m
Cho hinh chop S.4BCD c6 day 1a hinh chir nhat
tam O, AB=a, BC = a3 , chan duong cao hinh
chop la diém H thudc canh AD sao cho

S

DH =2A4H , goc giita SD va mit phang day
bang 60°. Khoang cach giita hai duong thang
SB va AC bang bao nhiéu?

3a
(A) v
(B) 5
3a
©) >

a

D) =
D) 5
Céu héi 27

Cho [(2tanx+ cotx)2 dx =a+b\3 +crr (*). Biét rang, tOn tai duy nhit bo ba sb

NN ——y [N

hiru ti @, b, ¢ thoa man (*). Téng a +b+c¢ cb gia tri bang bao nhiéu (nhdp ddp

an vao o trong)?

15
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Cau héi 28

Cho hinh chép S.ABCD c6 ddy ABCD la hinh binh hanh tam O. Goi P 1a trung
diém cua OD, diém I thudc canh SD sao cho duong thiang PI song song mit
phang (SBC). Tinh ti s6 f_l])

5
(A) 5
7
(B) 7
©)3
(D) 4

Cau héi 29

Trong mit phing toa dd Oxy, duong tron (C) di qua hai diém A(1;2), B(4;1) va
c6 tam thudc dudng thing d : 2x— y—5=0. Tinh ban kinh duong tron (C) (nhdp

dap an vao o6 trong).

Cau héi 30

Trong khong gian Oxyz, cho diém A(0;—1;-1), B(—1,2,4). Piém M thudc tia Ox
va MA vudng goc v6i MB . Tim hoanh d6 diém M (nhdp ddp dn vao 6 trong).

Cau héi 31

Trong khong gian Oxyz, cho diém A(2;5;3) va dudng thang d : xT—l = % =

z=2
S

(P) 13 mit phang chira dudng thing d sao cho khoang cach tir 4 dén (P) 16n nhat.
Phuong trinh mét phang (P) c6 dang ax+by +cz+3=0 v6i a, b, ¢ 1a céc s thyc.
Tong a+b+c la:

(A) -2.

(B) —4.

©) 2.

(D) 4.

Ban quyén thudc vé Trung tdm Khao thi Dai hoc Quéc gia Ha Noi



Caii 2

Cau hoi 32
x=2-t
Trong khong gian Oxyz, cho duong thang d: {y=1+2¢ va cac diém A(-1;2;3);
z=3t

B(0;1;2). Mit phang (P) chita dudng thang d va song song 4B c6 phuong trinh
la:

(A) x+2y—-z=0.

(B) x—y+z-1=0.

(C) x+y—-z-3=0.

(D) x+2y-z-4=0.

Hinh elip dugc tng dung nhiéu trong thyc tién, dic biét 1a kién truc, xdy dung,
thiét bi ndi that,... Mot bon rira (lavabo) br?tng st ¢6 hinh dang 1a mot nira khdi tron
xoay khi elip quay quanh mot truc (hinh minh hoa). Thong sb ki thuat mit trén
ctia bon rira: dai x rong 1a 660x380 mm, gia thiét bon rira co d6 day dong déu
o la 20 mm.

Théng s6 ki thuit mit trén bon rira

6=20 mm

wuwr 08¢

660 mm

Thé tich chtra nudc clia bon rira gan nhat véi gid tri ndo sau day?
(A) 18,66 dm?
(B) 18,76 dm?
(C) 18,86 dm?
(D) 18,96 dm?

17
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Trong khéng gian Oxyz, cho diém A4(1;2;3) va hai duong thang
d, : %:%:g; d,: x;2 :§:§. Puong thing A di qua 4, vudng goc véi d, va
cit d,. Biét A c6 mot vecto chi phwong ii = (a;b;—1). Tong @’ +b° bang:

(A) -8.

(B) -7.

©) 7.

(D) 8.

Cau héi 35

Trong khong gian Oxyz, cho tam gidc ABC c6 A(2;-2;1) co trong tdim G, M 1a

trung diém coa canh BC. Biét diém G thuoc duong thang
x-2 y+2 z+1
1 2

Puong thang AM ¢6 mdt vecto chi phuong la:

d: va diém M thudc mat phang (P): x+2y—3z—-1=0.

(A) u(1;2;1).
(B) u(2;L;1).
(C) u(l;-2;1).
(D) u(1;2;2).

Trong khong gian Oxyz, cho diém (3;0;1) va mit phang (P): x+2y—z+4=0.
Mit ciu (S) c6 tim / va cat (P) theo giao tuyén 1a duong tron c6 chu vi 67 .
Phuong trinh mit cau (S) 1a:

(A) (x=3) +y*+(z-1)* =15.

(B) (x=3) +y* +(z-1)* =9.

(C) (x+3)° +)y* +(z+1)* =15.

(D) (x+3)" +y* +(z+1)*=9.

Ban quyén thudc vé Trung tdm Khao thi Dai hoc Quéc gia Ha Noi
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Cau héi 37

Trong khéng gian Oxyz, cho cac diém A(1;1;2) va B(4;5;1). Cac diém M, N di
d6ng trén mit phing (Oxy) sao cho d6 dai MN bing 1. Téng AM + BN c6 gia tri

nho nhat 1a bao nhiéu (nhdp ddp dn vio é trong)?

Cau héi 38

Cho biéu d6 két qua kiém tra Két qua kiém tra mon Todn

11
10
6
5
3 3
1 I
4 5 6 7 8 9 10

Piém kiém tra

mon Toédn cua mot 16p hoc. 12

SO trung binh cua mau so li¢u &

bicu do la:

S6 hoc sinh

(nhdp dép dn vao 6 trong)

(=R S R

Cau héi 39

Cb gido c6 12 phan qua gdm 4 phan loai I va 8 phan loai IT dugc dung trong 12
hop kin giéng nhau. C6 chia déu cho 3 ban, mdi ban 4 phan qua. Xac suit dé mdi
ban déu nhan duoc ca hai loai qua la:

19

(A) 3150

19
B) —.
®) 1050
32

© 165

32
(D) 35
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Cau héi 40

Théng ké chiéu cao cac cdy bach dan trong vueon wom ctia mot 1am trudng theo

bang sb liéu sau:
Chiéu
[70;80) | [80;90) | [90;100) | [100;110) | [110; 120) | [120; 130)
cao (cm)
S6 cay 150 340 710 750 490 260

Trung vi cua mau so li¢u la:

(A) 100.
(B) 102.
(C) 105.
(D) 110.

Cau hdi 41

Hai xa thu X, Y doc lap véi nhau ban vao muc ti€u. Biét rang x4c suat ban tring muc

tiéu ctia X, Y twong tmg 1a 0,7; 0,8. Xac suat dé co duy nhat mot xa thi ban tring

muc tiéu la:

(A) 0,24
(B) 0,38.
(C) 0,50.
(D) 0,56.

Cau hoi 42

Trong mdt khu dan cu, ti 1€ gia dinh nuoi cho 14 0,2; ti I¢ gia dinh nuéi meo la

0,25; ti I¢ gia dinh nu6i cd ché va meo 1a 0,05. Chon ngﬁu nhién mot gia dinh trong

khu dan cu d6, xac suat dé gia dinh dugc chon khdng nudi con vat nao trong hai

con vat ch6 va méo gan nhat véi gia tri nao sau day?

(A) 0,50
(B) 0,45
(C) 0,55
(D) 0,60
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Cau héi 43

Cauioi i3

Pé danh gia mirc do on dinh ciia mot loai pin dién, ngudi ta théng ké thoi gian sir

dung lién tuc cua pin khi dugc sac day di¢n theo bang mau s6 liéu sau:

Thot gian
strdung | [5,0;5,5) | [5,5;6,0) |[6,0;6.,5) |[6,5;7,0) |[7,0;75) |[7,5;8,0)
(g10)

Sb pin 4 6 11 14 8 7

Hay cho biét do 1éch chuan cua mau so liéu gan nhat voi gia tri nao sau day?

(A) 0,518
(B) 0,529
(C) 0,720
(D) 1,120

Cau hoi 44
Cho céc bién ¢d A va B théa mén P(4) = 0,45; P(B)=0,75 va P(AnB)=0,3.
Khi d6 P(A |B) bang:

1
(A) 5

B) L.

(©)

»—AUJ|'—‘-I>

(D) 5
Trong mdt bao cdo, xét nghiém Mammography ngudi mac bénh ung thu vi cho
két qua duong tinh véi xac suét 1a 90%, ngudi khong mac bénh ung thu via cho
két qua am tinh v6i xac suat 97%. Nghién ctru dich t& hoc chi ra ti 18 mac ung thu
Vi clia phu nit trong d6 tudi 55 1a 1%. Mot phu nit 55 tudi, khong c6 tién sir ung
thu v thuc hién xét nghiém Mammography hai lan doc 1ap nhau déu nhan duoc
két qua 1a duwong tinh. X4c suat ngudi phu nir 46 mac bénh ung thu vl gan nhat
véi1 gid tri nao sau day?

(A) 90%

(B) 91%

21
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(C) 98%
(D) 99%

Cau hoi 46

Trong mdt tro choi dién tir c6 30 con c4. Cac con ¢4 co thé dn duoc nhau, ca dugc
coi 12 no néu né in du 3 con ca khac (3 con nay c6 thé no hodc chua no). Khi co
mot con ¢ no thi ngudi choi duge cong mot diém. Khi d3 no thi ca khong an thém
nita. Hoi nguoi choi ¢ thé duoc cong tdi da bao nhiéu diém?

(A)7

(B) 8

)9

(D) 10

Luc 6 gio 00 sang kim phit va kim gio ciia ddng hd tao
thanh hai tia d6i nhau. Biét rang sau it nhat x phut thi
kim phut va kim gio lai tao thanh hai tia d6i nhau.
Ho6i x gan nhit véi gia tri nao sau day?

(A) 65,3

(B) 65,5

(C) 65,7

(D) 65,9

Dura vio théng tin cung cap dwéi diy dé trd 16i cdc cdu héi tiv 48 dén 50.
Vao ngdy 31 thang 12 hang nim nguoi ta thuc hién thdng ké s lwong chudt tai
xam trén mot hon dao. Nam 2018 théng ké dugc sb chudt tai xam 12 400 con, nim
2022 sb chudt tii xam 1a 600 con. Gia str, s6 luong chudt tii xam tinh dugc xéc
dinh xap xi theo ham sé mii P = Poek’ , trong d6 & 13 mot hang sd, P 1a s6 chuot
thi xam tai thoi diém gdc ndm 2018 (+ =0), P 13 s6 chudt tii xam tai thoi diém ¢
tinh tir gbc (¢ tinh theo don vi nim).
S6 chudt tai xam trén dao nam 2025 1

(A) 735.

(B) 800.

22
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(C) 813.
(D) 900.

Vao niam ndo sd chudt tii xam & trén ddo ting gap d6i so v6i nam 2022?
(A) 2028
(B) 2029
(C) 2034
(D) 2033

Trén dao, ngoai loai chudt tii xam con c6 loai chuot tui do sinh séng, theo théng
ké & thoi diém 31 thang 12 nam 2018 sb lwong chudt tai do 1a 1200 con. Biét sb
luong chudt tai do giam 5% mdi nam. Vao nim nao thi s6 chudt tii xam s& gip
d6i s6 chuot thi do?

(A) 2028

(B) 2030

(C) 2031

(D) 2032
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. Muc luc Trang (@
NHOM TOAN VA BETEX

ON THI PANH GIA NANG LUC HSA
Thoi gian: 90 phit (khong ké phdt dé)
DE MINH HOA HSA 2025

Ho va tén thi Sinh: ... S6 bdo danh." | ﬂ ﬂ | ﬂ | ﬂ ‘

Cau 1. Mot vién dan phao duge ban tit miit dat véi van téc vg hop véi phuong

ngang mot goéc @ (don vi: do, 0° < 6 < 45° ) vA tam ban duge mo hinh hoéa
) 2 - sin(260 ) )
b6i ham s6 R(0) = w( m), trong d6 g la gia toc trong truong lay

xap xi bang 9,8 m/s%. V6i vg = 500 m/s, tinh # dé vien dan tring muc tiéu
tren mat dat phing cach d6 19500 m (nhap dap an vao o tréng, két qua lam

tron dén hang don vi). ‘ Dap an: .. ‘

& Loi giai.

Dé vien dan tring muyc tiéu trén mit dat phing cach dé 19500 m thi

2 . sin(20 1911
Y0 S0 0500 s sin(26) = 1

—— &0~ 25°.
g 2500

Vay véi 6 = 25° thi vien dan tring muc tiéu trén mat dat phang cach dé 19500 m.

Cau 2. SH gia tri nguyen clia tham s6 m trén doan [—10;10] dé bat phuong trinh maz? — 2max +2m —1 < 0
théa man véi moi sbé thuc x 1a

0 10. 11. O s 0 20.
& Loi gidi.
Xét bat phuong trinh ma? — 2max +2m — 1 < 0. (1)

® Néu m = 0, bat phuong trinh (1) tré thanh —1 < 0, luon ding véi moi s6 thyc .
Do dé m = 0 thoéa man.

m <0
) m <0
® Néeum #0, (1) ding véi Ve e R & { | 5 S m>1&m<O.
A'=m*—m(2m—-1) <0
m <0
Két hgp v6i m € Z, m € [—10;10], ta dugec m € {-10,-9,...,—2,—1}.

Vay c6 11 gid tri clia tham s6 m théa man yéu cau bai toan.

Chon dap An (B) ..o O

Cau 3. Mot cong ty tuyén dung nhan vién méi véi mic luong 1a 170 triéu dong cho nam dau tien. Mbi nam
tiép theo, tien luong nhan vién nay duge tang thém 15 trieu dong cho dén khi dat mic téi da 1a 320 trieu
dong/nam. Tinh tdng s6 tién luong ma ngudi nhan vien nhan duge trong 20 nam dau (nhap dap &an vio o

tréng, don vi tinh: trigu dong). ‘ Dap an: ‘

& Loi giai.

Miic luong cho ndm dau ctia nhan vién dé 1a 170 trieu dong va mdi nam tiép theo, nhan vién duge tang thém
15 trigu dong cho dén khi dat mic t6i da la 320 trieu dong/nam. Khi d6 s6 tién luong nhan vién nay nhan
duge trong mdi nam tiép theo cho dén khi dat mic t6i da 320 trieu dong/nam 1a mot cap s6 cong (uy,) 6 s6
hang dau u; = 170 v& cong sai d = 15.

A Nhém Todn & Latex Pé tham khdo HSA



Trang 9 Muc luc ‘

Nam ma tién luong nhan vién ndy nhan duge 320 triéu dong 1a

320 — 170
170+ 15(n—1) =320 > n—1= """ = 10=n =1L
Nam thit 11 thi nguoi d6 dat duge 320 trieu dong. Khi d6 20 — 11 = 9 nam sau, ngudi d6 nhan duge 320 triéu
dong/nam.
Vay tong s6 tién luong ma ngudi nhan vién nhan dude trong 20 nam dau 1a

11(320 + 170)

2 +320 -9 = 5575 (trieu dong).

A~ z PN A A ~ 2 z A N A PN A X N A I~ P4 2 A 2 sz
Cau 4. C6 bao nhiéu cap so cong cé cac s6 hang la so6 ty nhién, s6 hang dau 1a s6 chan, tong cac s6 hang c6 gia

tri 18 bang 33 va tong cac s6 hang c6 gia tri chan bing 44 (nhap dap an vao 6 trong)? ‘ Dap an: ... ‘

B Loi gidi.

Vi s6 hang dau uq chin va trong cap s6 cong c6 s6 hang 1é nén cong sai d 1é.

® Truong hgp 1. Day so6 ¢6 1é s6 hang.

Goi day sb tong quat 1a: wi;ug;. . . ; Usn; Uop i1
(w1 +ugpt1) - (n+1) A4
U1+U3+...+UQn+1:44<:> 92 -
Uy + Us + ... + Uy = 33 (uQ+u2n)‘n:33
— )
1 44
MEL'LL1+U27L+1:U1+U2n+d:U2+U2nnénn+ = —=n=3.

n
=S ut+ustugt+ug+us+ug+ur =77 Tug =77 < uy = 11.

— Néu d > 0 thi:
Taco:us=u1+3d=11<3d=11—-u1. Dou; >2=3d<11-23d <9< d<3.
Ma d 1é nén d = {1;3}.

— Néu d < 0 thi: 1 1
Taco:uy=u;—3d=11<u;=3d+11.Douy >0=3d+ 11 >0d>——=>—— <d <.

3 3
Ma d 1é nén d = {—3; —1}.
©@ Truong hgp 2. Day s6 ¢6 chén s6 hang.

Goi day s6 tong quat 1a: wy;ua;. .. Usp—_1; Uan.
Do d6, dé téng s6 hang cé gia tri chdn 1én hon téng s6 hang cé gia tri 1& thi d < 0.

(u1 + ugn—1) - n _ up +ugp—1 44
UL+ us + ...+ uop_1 =44 92 - 2 _Z
<~ =
U +Ug + ...+ Uy = 33 (ug + uap) - ug + U2, 33
T ] R 33 2 =
2 2 n
33 44
Ma ug + w9y, = up + Ugp—1 +2d nén — = — +d < nd = —11.
n n
) . ) n=11;d = —1
Do n 1a so tu nhién va d 1é nén
n=1d=—11.
44 2 20d
Véin =11;d = —1 thiw:ﬁﬁ%:él@ul:léljumz—&

Do cac s6 hang ctia cap s6 cong 1a sé ty nhién nén truong hgp nay khong thod man.
V6i n = 1;d = —11 cap s6 cong c6 hai s6 hang 1a uy = 44;us = 33.

Vay ¢6 5 cap s6 cong thod mén yéu cau bai toan.
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Cau 5. Nghién citu vé qué trinh ting trudng clia mot quan thé sinh vat trong diéu kién méi trudng séng han
ché cho thay: ban dau s6 luong cé thé ting trudng cham, sau d6 nhanh va cudi cling khi thoi gian di dai, sb
lugng ca thé ctia quan thé dat dén trang théai can bing, khi dé s6 lugng ca thé sinh ra xap xi bing s6 lugng
chét di. S6 lugng c4 thé N trong quan thé theo thoi gian ¢ (ngay) dude mo hinh hoa va xap xi theo ham s6:

16398¢%5(=9:19)
N(t) =

0,12 + e0,5(t—9,19)
nhat vé6i gia tri ndo sau day?

() 9264. Q) 136650. (€] 16398. ) 224630.

. Khi quan thé sinh vat trén dat trang thai can bing, sd ca thé clia quan thé gan

& Loi giai.
Vi s6 lugng cé thé ciia quan thé dat dén trang thai can bang khi thoi gian di dai nén sb ca thé clia quan thé
khi do6 1a
= 16398.

) 1639860’5(t_9’19)
Jim N(t) = lim 0,12 + 0:5(t-9,19)

Chon dap an @ .......................................................................................... O

Cau 6. Dao ham ctia ham s6 y = sin? 2z 1a

() 25sin 2z. 2 sin 4z. O 2cos2z. Q) sin 4z.

& Loi giai.
y' = 2sin2z(sin 2z)’ = 2sin 22(2 cos 2z) = 2sin 4.
Chon dap An (B) ... O
Cau 7. C6 bao nhiéu gia tri nguyen clia tham sé m dé bat phuong trinh log3 2 — 2(m +2) logy 2 +m? +4m < 0

dung v6i moi x thudc [2;4]? ‘ Déap an: ... ‘

B Loi gidi.

Dat t = logy x. V6i x € [2;4] ta co t € [1;2].
Xét bat phuong trinh
t2 —2(m+2)t +m* +4m <0
& t2—(m+m+4)t+mim+4)<0
& m<t<m+4(Vte[l;2]).

m <1
& —2<m<1.
m+4>2

Suy ra

Vay c6 4 gia tri nguyén ciia tham s6 m théa yéu cau bai toan.

Cau 8. Cho ham s6 y = f(z) c¢6 dao ham tren R véi f'(z) = x(x + 1)%(1 — ). Ham s6 dong bién trén khoang
nao?

0 (-1,0). (0;1). O (—o0;-1). O (1 +00).

& Loi giai.
Xét phuong trinh

fl)=0

& zz+1)21-2)=0
z=0

& (=1
r=—1.

Ta c6 bang bién thién
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Vay ham s6 f(z) dong bién trén khoang (0;1).

Chon dap An (B) ...t e

Cau 9. Trén mit phing toa do Oxy, tiép tuyén clia do thi ham s6 y = 23 + 322 — 62 + 1 tai diém c6 hoanh

do bang 1 va cat hai truc toa do tai A, B. Tinh dién tich tam gidc OAB. ‘ Dap an: n ‘

£ Loi gidi.
Ta c6 ' = 322 + 62 — 6.
D=1+3-1-6-1+1=—1
Khi d6 {y,( ) .
y(1)=3
Phuong trinh tiép tuyén ctia do thi ham s tai z = 1 1

y=y(1)(z—1)+y(l) & y=23z—4.
P L 4
Tiép tuyén cat hai truc toa do tai A, B nén ta c6 A (3; O) va B(0; —4).
4
Khid(’)OA:§VéOB:4.

1 8
Dién tich tam giac OAB vuodng tai O 14 S = 3 OA-OB = 3 ~ 2,67.

Céau 10. Cho ham bac bén f(z). D6 thi ham s6 y = f’(z) nhu hinh vé. Ham s6 v

9() = f(z) + 42

dong bién tréen khoang nao? -

[A] (0;1). O (-3,  OC20. O (-3;-2).

& Loi giai.
Ta c¢6 ¢'(z) = f'(x) + 4.
Ham s6 g(z) dong bién khi

g'(z) >0
s flx)+4>0
& fl@)=-4

Dua vao do thi ham s6 f'(z), f'(z) > —4 khi z > 0.
Vay g(x) dong bién trén khodng (0; +00).
Vi (0;1) C (0; +00) nén g(z) dong bién tren (0;1).

Chon dap an @ ................................................................................

Cau 11. Cho ham s6 f(z) ¢6 dao ham lién tuc trén R va bang xét dau dao ham nhu sau

T —00 0 1 +00
f(x) + 0 - 0 +

Khéng dinh nao sau day vé sb cuyc tri cia ham s6 g(z) = f(2? + 1) + 22 — 23 + 2* 13 ding?
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0 C6 hai cuc dai va chi ¢c6 mot cuc tiéu. 0 C6 hai cuc tiéu va chi c6 mot cuc dai.

@ Co6 ding mot cuc tiéu va khong c6 cuc dai. 0 Cé6 ding mot cyce dai va khong c6 cuc tiéu.

B Loi gidi. 5
Ta c6 ¢'(z) =2z f'(2? + 1) + 22 — 322 + 42® = 22 {f’(x2+1) + 222 — SRRt
Ta c6 22 + 1 > 1,Vz € R. Dya vao bang bién thién, ta c6 f/(z) > 0 Vz € (1;4+00) nén f/(z2+1) >0 Vz € R.

3 3\? 23
Matkhéc,ta062x2—§x+1:2<x—g) +§>0, vV € R.

3
Vayf’(at2+1)+2x2—§z+1>0Vz€R. Suyra ¢'(z) =0& 22 =02 =0.

Lap bang bién thién ctia ham s6 g(x)

x —0o0 0 +0o0
Y - 0 +
—+00 +00
9(0)

Vay ham s6 g(z) c6 ding mot diém ciye tiéu 1a x = 0.
Chon dép an @ .......................................................................................... O

Cau 12. Cho ham s6 y = f(z) ¢6 bang bién thién nhu sau

Y + 0 — 0 + 0 — 0 +
3 4 400
—00 -3 -2

Gi4 tri 16n nhét ctia ham s6 g(z) = f(cosz — 1) bang

(A B} (B} [c]3. (D13

& Loi giai.

Taco -1 <cosz <1mnén —2 <coszx—1<0.
Dit cosx — 1 =t, v6i t € [—2;0] ta c6 bang bién thién

t -2 0

Vay gié tri 16n nhat ctia ham s6 g(z) = f(cosxz — 1) 1a 3.
Chon dép an @ .......................................................................................... O

Cau 13. Tong tat ca cac gid tri nguyen dé ham sé y = 3% + 8ma? + 12(m? — 2m)z? 6 ba cyc tri 1a

[A] 4. O 1. (c]d O 0.
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A\ |

& Loi giai.
Ta c6 y' = 1223 + 24ma? + 24(m? — 2m)x.

Ham s6 da cho c¢6 ba diém cuyec tri khi va chi khi phuong trinh 3 = 0 c6 ba nghiém thiyc phan biét.

z=0
2%+ 2mx +2m? —4m = 0. (¥)
Dé théa man yéu cau bai toan thi () phai c6 hai nghiém phan biet khac 0. Vay ta phai c6

Ta co 3y = 0 < 122 + 24ma? + 24(m? — 2m)z = 0 &

—m%Z+4m >0

A>0 0<m<4
9 9 Sim#0 &
0°4+2m-0+4+2m° —4m #0 m # 2.

m # 2

~ 2 . sz . ~ ~ X NG z N N ~ 2 z sz . A
Vay c6 hai gia tri m thdéa mén yéu cau bai toan 1a m = 1 vd m = 3, nén tong cac gia tri ciia tham s6 m théa

mén bang 4.

Chon dap an @ .......................................................................................... O
Cau 14. Cho ham s6 f(r) = 42® — 2. Khéng dinh nio sau day la ding?
@/f(x)d:z::x4x2+0. e/f(:c)dx:12x2—2+0.
G/f(x)dx=x4—2m2+0. 0/f(m)dx=3x2—2x+0.
& Loi gidi.
Ta c6 /f(a:)dx =/(4a:3—2a:)d:c=a:4—x2+0.
Chon dap an @ .......................................................................................... O
. . ) 2 —2x+3
Cau 15. Tiém can xién ctia do thi ham s6 y = i1 1a
Oy:x+1. Oy::c—l. @y:x—& Qy:x—i—&
%& Loi giai.
2 —2x+3 6
Tacoy=——=2z— .
a co Y proa 2z 3+$+1
N ) -2
Vay do thi ham s6 y = xx——i_xl—i-ii c¢6 mot dudng tiém can xién la y =z — 3.
Chon dép an @ .......................................................................................... O
Cadu 16. Cho ham s6 bac ba f(x) ¢6 do thi nhu hinh vé. S6 nghiém thuc Y
ctia phuong trinh f2(z) — 3f(z) = —2 1a R
(A RS (B} (€] 5. Os. |
1T 1
-2\ 41 O 1 |2 7®
| __2__-
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& Loi giai.
fl)=1

fla)y=2" /
Dua vao do thi ta c¢6 phuong trinh f(x) =1 ¢6 3 nghiem va f(z) = 2 ¢6 2 \

F2z)=3f(z) = -2 f2(z)—3f(x)+2=0=

NO

nghiém.
Vay phuong trinh da cho c6 5 nghiém.

L
—

Chon dap an @ .......................................................................................... O

Cau 17. Mot 6 to dang chay v6i van téc 12 m/s thi ngudi 1ai xe bat dau gidm toéc do. Tit thoi diém do, 6 to
. X ) 442 . .

chuyéen dong cham dan véi van toc v(t) = 12 — ?( m/s), trong d6 ¢ 1a thai gian tinh bang giay ke tir lic gidm

tdc do. Quang dudng 6 to di chuyén dude ké tir lic gidm téc do cho dén khi ding 1a

0 4m. 0 12m. @ 24m. 0 36m.
& Loi giai.
D 42
Khlotodu’ngv(t):O@H—?:0:>t:3.

Quang dudng 6 to di chuyén dudc ké tir lic gidm téc do cho dén khi dimg la:

3
42 a3\ |
/(12 -—)= (12t — ) =24,
3 9 /1
0
Chon dap an @ .......................................................................................... ([

Cau 18. Cho ham s6 bac bon f(z) ¢6 do thi ham s6 y = f’(z) nhu hinh y
vé. Tim s6 diém cuc tri ctia ham s6 f(x) (nhap ddp dn vao 6 trong)?

~Ht
(Dapan[3] | | || /\ /

& Loi giai.
Goi a, b, ¢ 1a nghiem ctia phuong trinh f/(x) = 0.
Tu do thi ta c6 bang bién thien
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Muc luc

a

b

c —+00

0

+ 0

0 +

+o0 f(b) +00
S~ 7 . T
f(a) f(e)

Do d6 ham s6 f(x) c6 3 cuc tri.

Cau 19. Cho ham s6 bac ba f(z) ¢6 do thi nhu hinh vé. Hoi ¢6 bao nhiéu gia
tri nguyén ctia tham s6 m dé phuong trinh f[f(x)] = m c6 ding 4 nghiem

phan biét thuoc doan [—1;2]7?

(AJE o2

bat u = f(x).
Xét y = f(u) Khi d6 v/ = o' f'(u)

, u =0
'=0& u=0<:> U 1 e
y = = -
f(u) =
u=1

(c]3.

0O«

& Loi giai.

-
S

o\
[z =—1
r=—1 r=1
T = r=—-2
f(z =—1® r=ac(—2;-1)
flz)=1 r=>be(1;2)
[z =0
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@ -1 0 1 b 2
y - 0 — 0 - 0
f(3) 3 f(3)
y=flu)
1 -1

Vi ham s6 f(z) dong bién tren khodng (2; +00) nén f(3) > f(2) = 2.
Tit bang bién thién suy ra —1 < m < 3.

Chon dap an @ .......................................................................................... O

Cdu 20. Cho ham sb f(r) = 2? Inz. Gia tri cia

‘ bap an: ... ‘

[ \ o
VO
=
—~
5]
S~—
+
8
W
N———
U
I
—_
gj/
o
&
o
=}
E.
[}
[
—~
3
=
b
R
'B\
SN
3
<
S/
o)
S
%"
On
3
&
-~

& Loi giai.

2

2 2
—4 4
/(f’(aj)—i—xw >dx:/<f'(x)+1—x>d:v:(x21nx+33—41n:v) =4In24+2—-4ln2-1=1.
1 1 1

Cau 21. Trong khong gian Ozyz, cho mat cau (S): (z —1)2 + (y —2)%2 4 (2 +1)? = 25. Diém nao sau day nim
bén trong mat cau (5)?

0O (—2;1;3). O a;-22). (€] (2:1;-2). 0 (1;2;4).

& Loi giai.
Thay toa do cac diém trén vao vé trai ctia phuong trinh mat cau, ta thay (2—1)2+(1-2)2+(-2+1)%? = 3 < 25,
suy ra diém c6 toa do (2;1; —2) nim bén trong mit cau (9).

Chon dap an @ .......................................................................................... ([

Cau 22. Dé do chiéu cao toa thap ngudi ta dung dung cu do goéc c6 chiéu cao 1,2 m dit tai hai vi tri trén mit
dat cach nhau mot khodng AB = 30 m. Tai vi tri A vd B géc do thu dude so véi phuong ngang lan lugt 1a
a = 65° B = 50° (hinh minh hoa). Chiéu cao h ctia toa thap (tit diém M t6i mat dat) 1a bao nhieu (két qua
lam tron dén hang phan chuc)?

0 78.2. 0O 5.6 O s0,1. [D]81,7.
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A B
>
30 m
& Loi giai.
Goi diém N, H, K nhu hinh vé.
M N
o @C____ 8D
I WI,Q m
K A 30m B
NH NH h—12
Xét tam giac vuong NCH vuong tai H = tana = % = CH = ta]I\lf%5° = t}?n 6570'
Xét t iac vuong NDH vuong tai H = tan8 = —— = DH = ==
ét tam gidc vudong vuong tai an 3 DH R
Vi DH =CH + CD nén
h—12 h—12 ( 1 1 ) 1,2 1,2
= 30 h — = — 30 & h =~ 81,7.
tan50°  tan65° + tan50°  tan65° tan50°  tan65° + ’

Chon dap an @ .......................................................................................... (I

$2

2
dén hang phan chuc). ‘ Déap an: . ‘

& Loi giai.

Cau 23. Tinh dién tich hinh phéng gidi han bdi do thi ctia hai ham s6 y = v2z vi y = — (két qua lam tron

Xét phuong trinh hoanh do giao diem

2 4
\/2x2x2<:>2x:$<:>x4—8x:0<:>x(x3—8):0<:>[

4
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2
Dién tich hinh phing giéi han béi dd thi ctia hai ham s6 y = V2 va y = % la

2
2
S = /'\/T— dx
0
2 2
- [
0
3 2
x2 3
— \TQ.T—F
2
0
L 2V2 3 2
3 6
4
= —=13
3 )

Cau 24. Cho tit dien ABCD c6 canh AB vuong goéc v6i mat phiang (BCD) va A
tam gidc BC'D vuong tai C. Biét ring AB = BC = 2a. Khoang cach tir diém
B t6i mat phing (ACD) bing bao nhiéu?

@ av/2. ea\/g. Ga. 37a‘

Ké BH 1 AC tai H. A
Tac6 CD L BC vaCD L AB (do AB 1 (BCD))

= CD 1 (ABC)= CD 1 BH hay BH 1 CD.

Mét khac BH L AC = BH 1 (ACD,).

Suy ra khoang cach tit diém B t6i mat phing (ACD) 1a BH.
Vi tam gidc ABC vuong can tai B nén H la trung diém ctia AC. )
Ta c6 AC? = AB? + BC? = 4a? + 40?2 = 842 = AC = 2aV/2

1 BY D
= BH = S AC = av/'2.
Vay khoang cach tit diém B t6i mat phing (ACD) bing av/2. N
\|
C
Chon dap an @ .......................................................................................... O

Cau 25. Mot chiée 1éu cam trai duge thiét ké c6 dang hinh chép tit gide déu véi
thé tich 14 6 m3. Bén mat bén ctia léu duge may bang vai bat (hinh minh hoa).
Dé dién tich vai bat can dung la nhé nhat, thi do dai canh day gan nhat véi gia
tri nao sau day?

() 2,52 m. 2,94 m. G312 m. () 3,26 m.
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& Loi giai.

Goi S.ABCD la hinh ch6ép déu thda man bai.

Goi O 1a tam ctia ABCD, M la trung diém AB va z (m) 1a do dai
canh day.

Vi S.ABCD la hinh chép déu nén SO L (ABCD).

Thé tich khéi chép 1a

1 1 18
V==:22.8026==-22-50< SO = —.
3 3 x2
Xét tam giac SOM vuong tai O
324 2 324 2
= SM2=80+0OM2 ="+ L o s =/2 4 L
x4 4 x 4

Dién tich vai bat can dung I

1 24 2 12
5:4-SASAB:4-7-AB~SM:2:U-\/S——kx—:\/ 96 L,
2 x4 4 2

Theo bat déng thitc AM-GM ta cé

1296 648 648 648 648
—tat =0+ — 2! >3{— - — - 2t =3V419904.
X X X X X

L s 648
Dau bang xay ra khi —- = 2t o 25 =648 = 2 ~ 2,94.
x

Vay dé dien tich vai bat can diung la nhé nhat thi do dai canh day gan nhéat véi 2,94.
Chon dap An (B) ..o e [l

Cau 26. Cho hinh chép S.ABC D c6 day 1a hinh chit nhat tam O, AB = a,
BC = a+/3, chan dudng cao hinh chép la diém H thuoc canh AD sao cho
DH = 2AH, géc giita SD va mat phing day bing 60°. Khoang cach giita
hai duong thang SB va AC bing bao nhicu?

3a a 3a a
T o 5 DB

£ Loi gidi.

A Nhém Todn & Latex Pé tham khdo HSA



. Muc luc Trang

Goi I 1a giao diém ctia BH véi AC.

—— AB
Xét ANABH vuong tai A ¢6 tan AHB = ﬁ a\[ =3= AHB = 60°.
CD 3
Xét AADC vuong tai D c6 tan DAC’ = — é DAC’ = 30°.

NATH c6 AHB+DAC = 90° nén AIH =90° = AC’ 1 BH

AC 1 BH
Ta co = AC 1 (SBH).
AC L SH
Trong ASBH, ké IK 1 SB, ta c6 IK la doan vuong goc chung cia SB va AC, do d6 d(SB, AC) = IK.

Ta c6 (SD, (ABCD)) = SDH = 60°.

2
ASHD vuong tai H nén SH = DH - tan60° = a3\/§ V3 =2a.
2
3 2a/3
ABAH vuong tai Anén BH =+ AB? + AH? = {|a® + (a;ﬁ) = a:;[.
T ASBH ké HE 1 SB, ta c6 ! = + = ! + !
ron, = — _
ons ¢ O HET THBE T HS? T [9,03\2 (202 @2
Suy ra HE = a.
BI BI-BH BA? 2 3
AABH vuong tai A, dudng cao Al nén BH - BIZ — B 2acif =1
IK BI 3 3 3a
Vay d(SB, AC) = IK = Za
Chon dap an @ .......................................................................................... (I

Cau 27. Cho [ (2tanz + cot z)? dz = a + bv/3 + er (x). Biét riing, ton tai duy nhit bo ba s6 hitu ti a, b, ¢

mm\»\:\

théa man (). Tong a + b+ ¢ ¢6 gia tri bing bao nhieu (nhap dap an vao 6 trong)? ‘ Dap éan: H ‘

& Loi giai.

Ta c6

(2tanz 4 cotz)? dz =

z
4 1
(4tan2x+4tanx-cota:+cot2x) dmz/( 3 +T—1> dz
cos sin® x

m:‘\%m
S~

SR

-1 _

= (4tanz —cotz — x) 3

us
6

-1 31
?’C_ﬁ Dodoa+b+0—ﬁ~258

Cau 28. Cho hinh chép S.ABCD c6 day ABCD la hinh binh hanh tam O. Goi P la trung diém ctia OD,
. s . . ST
diem I thudc canh SD sao cho dusng thang PI song song mat phang (SBC). Tinh ti so f—D

Qg- Gg. [c]3. 0

Vay a =3, b=
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& Loi giai.

(SBD)N (SBC) = SB
Ta c6  IP C (SBD) = IP /| SB.
IP [| (SBC)

Chon dap an @ .......................................................................................... O
Cau 29. Trong mit phang toa do Ozy, dusng tron (C) di qua hai diém A (1;2), B (4;1) va c6 tam thuoc dudng

thang d: 2o —y — 5 = 0. Tinh ban kinh duong tron (C) (nhap dap an vio 6 trong). ‘ Dap éan: ... ‘

£ Loi gidi.

Vi tam [ ciia duong tron thude dudng thing d: 2z —y — 5 = 0 nén I(a;2a — 5).
Vi duong tron (C) di qua hai diém A (1;2), B (4;1) nén AI = BI

& la—12+(20-5-22=1/(a—4)?+ (2a—5 - 1)?
& a® —2a+1+4a* —28a +49 = a* — 8a + 16 + 4a* — 24a + 36
& 2a=2<a=1.
Suy ra I(1;-3), R=TA=/(1-1)2+ (2+3)2 =5.
Cau 30. Trong khong gian Oxyz, cho diem A (0; —1; 1), B (—1;2;4). Diém M thuoc tia Oz vi M A vudng

goc véi M B. Tim hoanh do diém M (nhap dap &n vao o trong). ‘ Dap éan: ... ‘

£ Loi gidi.

Vi M thugc tia Oz nén M(a;0;0), a > 0.

Ta c6 MA = (—a;—1;-1), MB = (-1 — a;2;4).

MA vuéng géc v6i M B khi va chi khi MA- MB =0

a=-3 (loai)

s —a(-1-a)—1-2-1-4=0a’>+a—-6=0&
a=2 (théa man).

Vay M (2;0;0).

a:—l_g_z—?
——=1-

Cau 31. Trong khong gian Oxyz, cho diém A(2;5;3) va dudng thang d: . Goi (P) la mit

phéng chita dudng thing d sao cho khoang cach tit diém A dén mit phang (P) 1 16n nhat. Phuong trinh mét
phéng (P) c6 dang ax + by + cz + 3 = 0 v6i a, b, ¢ 1a cac s6 thyc. Tong a + b+ ¢ 1

O -2 - [c]2. (D I8

& Loi giai.

Goi H 1a hinh chiéu ctia diém A trén d va K 1a hinh chiéu clia diém A trén (P).
Vi H € d nén ta gid sit H(1+ 2t;¢;2 + 2t).
Ta co AH = (2t — 1;t — 5;2t — 1) va i p = (a; b; ¢).
Vi AK | (P) nén AK | HK, do d6 AAKH vuodng tai K. Tu day suy ra AK < AH.
Hon nita, vi AH c¢6 dinh nén khoang céch tit diém A dén mat phing (P) la do dai ctia doan AK dat GTLN
bang do dai cia AH khi K trimg véi H.
Tt gid thiét ta c6 AH 1 W4 nén

AH Ty=0 o 202t—1)+1(t—5)+2(2t—1) =0
& t=1.
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Tit day suy ra AH = (1;—4;1). .
Khi K trimg H thi AH 1 (P), do d6, mit phing (P) c6 mot véc-tc phap tuyén 1a AH va di qua diém
(1;0;2) € d nén c6 phuong trinh la

llx—1)—4(y—0)+1(z—2) =02 —-4y+2—-3=0& —x+4y—2+3=0.

Do6i chiéu véi gia thiét ta suy ra (a;b;c) = (=1;4;—1), do d6 a + b+ ¢ = 2.

Chon dap an @ .......................................................................................... O
r=2—1
Cau 32. Trong khong gian Oxyz, cho dutng thang d: { y = 1+ 2t va cac diém A(—1;2;3), B(0;1;2). Mat
z =23t
phéng (P) chita dutng thing d va song song véi AB c6 phuong trinh 1a
0:c+2y—z=0. Gm—y+z—1:0. Ox+y—z—3=0. @J;+2y—z—420.

& Loi giai.
Ta ¢6 Tq = (—1;2:3) va AB = (1;—1; —1).
) . . np L g
Theo gia thiét, mat phang (P) chita duong thang d va song song véi AB nén { _ |8
np

Do d6, mot véc-to phap tuyén ctia (P) duge xac dinh béi:

p=[Ugmip]=(2-(-1)=3-(-1);3-1—(=1)- (-1);(=1) - (-1) = 2-1) = (1;2;-1).

T

M3t phéng (P) chita dudng thang d nén diém M (2;1;0) trén d cling thudoc mit phang (P).
Mit phing (P) di qua diém M (2;1;0) v& c¢6 mot véc-to phap tuyén 7 p = (1;2; —1) nén c6 phuong trinh 1a

llr—2)+2y—1)—2=0x+2y—2—-4=0.

Chon dap an @ .......................................................................................... ([l

Cau 33. Hinh elip duge ting dung nhiéu trong thyc tién, dac biét 1a kién tric, xay dung, thiét bi noi that,...
Mot bon rita (lavabo) bang st ¢6 hinh dang 1a mot nita khéi tron xoay khi elip quay quanh mot truc (hinh
minh hoa). Thong s6 ki thuat mit trén clia bon rita: dai x rong la 660 x 380 mm, gia thiét bon rita c6 do day
dong déu § 1a 20 mm.

Ny (Y

380 mm

660 mm

Thé tich chta nuée cla bon rita gan nhét véi gia tri nao sau day?

() 18,66 dm?®. 18,76 dm3. O 18,36 dm?. () 18,96 dm?.

& Loi gidi.

Dat hinh vé trén vao hé truc toa do Ozy nhu sau.
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380 mm

660 Imm

Khi d6, Elip bén trong c6 truc 16n biang 620 mm va truc bé bang 340 mm nén c6 phuong trinh

72 y? 72
=+ 2 _—le 2—1702-(1—).
3102 * 170 Y 3102
Thé tich bon chita nudc 1a
310
T / (1702 (1 = >> da = 18763685 mm® ~ 18,76 dm®
— — . . . — €T = mm- =~ m-.
2 " 3102 !

—310

Chon dap An (B) ..ot e e e e O
A . .2 . 2 - 2
Cau 34. Trong khong gian Oxyz, cho diem A(1;2;3) va hai dudng thang d : % = % = g; do z 5 = % = %
Dudng thing A di qua diém A, vudéng géc v6i di va cit da. Biét A c6 mot véc-ta chi phuong 1a @ = (a;b; —1).
Téng a® + b3 bang
0 -s (B 4 (c)ké [D]s.
% Loi giai.
r=2+43t
Phuong trinh tham s6 ctia dudng thang do c6 dang: < y = 2t
z=1
Goi M la giao diém ctia A véi do.
Vi M € dy nén toa do ctia diém M c6 dang (2 + 3t; 2t;t).
Dudng thing A di qua diém A va diém M nén c6 mot véc-to chi phuong 1a AM.
Theo gia thiét, vi A vudng goc v6i di nén ta co:
AM -4, =0 & (Bt+1;2t—2;t—3)-(1;1;2) =0
& 3+ 1420—-242t—-6=0
& t=1.

T day suy ra AM = (4;0; —2) = 2(2;0; —1).
Vay dudng thang A c¢6 mot véc-to chi phuong 1a (2;0; —1).
Déi chiéu véi gia thiét ta suy raa =2, b =0 va a® + b3 = 8.
Chon dap an @ .......................................................................................... O

Cau 35. Trong khong gian Oxyz, cho tam gidc ABC c6 A(2;—2;1) va trong tam G, goi M la trung diém

. . . -2 2 1 , .
cua canh BC. Biet diem G thudc duong thang d: a T = y—;— = Z; va diem M thudéc mat phang

(P): z +2y — 32— 1= 0. Dudng thing AM c6 mot véc-tc chi phuong 1a

0O (1;2;1). O 211 (€] (1;-2;1). O (1;2;2).
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& Loi giai.

=2+t
Phuong trinh tham s6 ctia duong thang d c6 dang: { y = —2 + 2t
z=-—1+42¢.

Vi diém G thudc dudng thang d nén toa do diem G c6 dang (2 +t; —2 + 2t; —1 + 2t).
Gia stt M (z;y; 2), theo tinh chéat trong tam tam giac, ta co:

W:%A_G’ & (x—2;y+2;z—1):g(t;Qt;2t—2)

S (r—25y+22—1) = <§t;3t;3t—3>
3

= —t

T3
= y=3t—2
z=3t— 2.

. 3

Suy ra, toa do diem M c6 dang (575; 3t —2;3t — 2>.
Vi diém M thudc mat phang (P) nén ta co:

3 2

St42(3-2) =33t -2) —1=0t =
Suy ra M(1;0;0), do d6 AM = (—1;2;—1) = —(1; -2 1).
Chon dap an @ .......................................................................................... O
Cau 36. Trong khong gian Oxyz, cho diém I(3;0;1) vd mit phang (P) : x + 2y — z + 4 = 0. Mat cau (S) c6
tam I va cit (P) theo giao tuyén la dudng tron c¢6 chu vi 67r. Phuong trinh mat cau (S) la

Al (z-3)2+y?+ (2 —1)? =15 OQ@-32+y?+(z-1)?%=0.

O =+32+y2+(z+1)2=15. OQ@+32+2+(z+1)2=09.
’ . & Loi giai.
Dudng tron giao tuyen ¢6 chu vi bang 67 nén cé ban kinh r = 3.
Khoang cach tit I dén mit phing (P) la

_[e3+2.0-1144] g

4L P) NieFSrEa 6.

Gia st mat cau () ¢6 ban kinh R, khi d6
R?=[d(I,(P)]*+r’=15= R =15

Phuong trinh ctia (S): (z — 3)2 + 4% + (z — 1) = 15.
Chon dap an @ .......................................................................................... O
Cau 37. Trong khong gian Oxyz, cho cac diem A(1;1;2) va B(4;5;1). Cac diém M, N di dong trén mat phing

(Ozy) sao cho do dai MN biing 1. Tong AM + BN c6 gia tri nho nhat la bao nhieu? | Dap an:[5| | | |

& Loi gidi.

A
B
\,M /N
(Oxy) | // //
14%/}‘[
(P) A A
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Dé thay A v& B nam cling phia so v6i mit phang (Ozy).

Goi A’ 1a diém dbi xiing véi A qua mit phang (Oxy), suy ra A’(1;1; —2).
Duyng hinh binh hanh A’/MNA”, ta c6 A’A” J| MN va A’A” = MN = 1.

Do M, N € (Ozy) nén A’A” nim trén mit phang (P): z = —2.

Goi H la hinh chiéu vuéng goéc clia B trén mat phing (P), suy ra H(4;5; —2).
Tacé6 A'H = (3;4;0) = A'H = 5 va BH = (0;0; —3) = BH = 3.

Mt khitc A”H > |[A'H — A/A"| = A'H — A'A” — 4.

Ta c6

AM + BN =AM+ BN = A"N+ BN
> A"B=+/BH?+ A"H?
> /32442 =5.

Vay gia tri nhé nhat cia AM + BN bang 5 khi va chi khi
©@ A’ A" H la 3 diém thang hang; A” nim gitia H va A’;
® N la giao diém ctia A”B va mit phang (Oxy);

® M la dinh thi tuv ctia hinh binh hanh A’A” N M.

Cau 38. Cho biéu do két qua kiém tra két qua kiém tra mon Toan ctia mot 16p hoc.

12

10 B

Sé hoc sinh

4 5) 6 7 8 9 10

Diém kiém tra

S6 trung binh ciia miu s6 licu & biéu dd bing bao nhiéu? (nhap dap 4n vio 6 trong). ‘ Dép an: ‘

& Loi giai.

S6 trung binh ctia mau s6 liéu ¢ bieu do 1a

4-24+5-3+6-54+7-114+8-1049:-64+10-3

T = = 7,35.

24+34+5+114+104+6+4+3

Cau 39. Co gido c¢6 12 phan qua gom 4 phan loai I va 8 phan loai IT duge dung trong 12 hop kin giéng nhau.
Co chia déu cho 3 ban, mdi ban 4 phan qua. Xéac suat dé mdi ban déu nhan dudc cé hai loai qua la

19 19 32
3150 1050 165

32
55°
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& Loi giai.

S6 phan tit clia khong gian mau la n () = C1, - C3 = 34 650.

S6 cach chia 12 phan qua cho 3 ban, sao cho ban nao ciing nhan dugc ca hai loai qua la

|
(C2.C3-(Ccl-Cd)- % = 20160 (cach).

20160 32
34650 55

Chon dap an @ .......................................................................................... ([

Cau 40. Thong ké chiéu cao cac cay bach dan trong vitdn wom clia mot lam truong theo bang so lieu sau

Vay xac suat can tinh 1a P =

Chid

U 170:80) | [80;90) | [90; 100) | [100; 110) | [110;120) | [120; 130)
cao (cm)
Sécay | 150 | 340 | 710 750 490 260

Trung vi clia mau s6 liéu 1a

O 100. 102. O 105. O 110.

& Loi giai.
Cd mau la n = 2700.
Nhém chita trung vi 1a nhém [100; 110).
Trung vi clia mau s6 liéu 1a

2700
2190 _ (150 + 340 + 710
Qs = 100 4+ —2 ( = )

- (110 — 100) = 102.

Chon dap An (B) ..ot e e e O

Cau 41. Hai xa thi X, Y doc 1ap v6i nhau ban vio muc tiéu. Biét ring xac suat ban tring muc tiéu ctia X,
Y tuong tng 14 0,7; 0,8. Xéc suat dé c6 duy nhat mot xa thd ban tring muc tieu la

0 0,24. 0,38. G o,50. 0 o,56.

& Loi giai.
® Ta goi P(X) la x4c suat ban trang ciia xa thi X suy ra P(X) = 0,7. Tuong tu thi P(Y) = 0,8.
® Goi A la bién c¢b chi c6 duy nhat mot xa thi ban tring hay A = XY + XY

@ Tir d6 ta tinh duge P(A) = P(X) - P(Y) + P(X).P(Y) =0,7-0,2+0,3.0,8 = 0,38.

Chon dap An (B) ..o e e O
Cau 42. Trong mot khu dan cu, ti 1& gia dinh nuoi cho 1a 0,2; ti 1é gia dinh nuoi meo 1a 0,25; ti 1é gia dinh
nuoi ca ché va meo la 0,05. Chon ngdu nhién mot gia dinh trong khu dan cu dé, xac suat dé gia dinh duge
chon khong nuoi con vat nao trong hai con vat ché va méo gan nhét véi gia tri ndo sau day?

0 0,50. Oo.45. o5 [D] 0,60.
& Loi giai.

® Goi A la bién cb: "Ho gia dinh nuoi cho"

©@ B la bién c6: "Ho gia dinh nuoi meo"

@ Khi d6: P(A) =0,2; P(B) =0,25; P(AN B) = 0,05.

A Nhém Todn & Latex Pé tham khdo HSA



Trang @ Muc luc ‘

@ Ap dung quy tic cong xac suat, ta co:
P(AUB) = P(A) + P(B) — P(AN B) = 0,2 + 0,25 — 0,05 = 0,4

® Xéc_ sué_t dé gia dinh dugc chon khéng nudi con vat nao trong hai con vat ché va meo la:
P(AUB)=1-P(AUB)=1-0,4=0,6.

Chon dap an @ .......................................................................................... O

Cau 43. Dé danh gia mic do 6n dinh ctia mot loai pin dién, ngudi ta thong ké thai gian st dung lién tuc cla
pin khi dugc sac day dién theo bang mau sb liéu sau:

Thoi gian

st dung | [5,0;5,5) | [5,5;6,0) | [6,0;6,5) | [6,5;7,0) | [7,0;7,5) | [7,5;8,0)
(gio)

S6 pin 4 6 11 14 8 7

Hay cho biét do lech chuan ctia miu s6 lieu gan nhat véi gia tri nao sau day?
0)o,51s. Q) 0,529. (€] 0,720. Q) 1,120.
% Loi giai.

©@ Ta c6 bang tan s6 ghép nhom chita gia tri dai dien nhu sau:

Thai gian st dung (gid) | [5,0;5,5) | [5,5;6,0) | [6,0;6,5) | [6,5;7,0) | [7,0;7,5) | [7,5;8,0)
Gia tri dai dién 5,25 5,75 6,25 6,75 7,25 7,75
S6 pin 4 6 11 14 8 7

Comaula:n=4+6+11+14+8+ 7 = 50.

®
® S6 trung binh ctia miu s6 lieu la:
~5,25.4+5,75.6 +6,25.11 + 6,75.14 + 7,25.8 + 7,75.7

50

Kl

= 6,62.

©@ Phuong sai clia mau s6 lieu la:
9 m1 (1'1 — 3_3)2 + mo (1'2 — i‘)Q + ms (33‘3 — i‘)2 + my (33‘4 — i‘)2 + ms (335 — i’)2 + mg (1‘6 — :f)2

§ = — 0,5181.
n
® Vay do lech chuan ctia mau s6 lieu la:
s = V2 ~0,720.
Chon dap an @ .......................................................................................... O
Cau 44. Cho céc bién c6 A vi B théa man P(A) = 0,45; P(B) = 0,75 va P(AN B) = 0,3. Khi d6 P(A | B)

bang:
1 1 1 1
@ 5- e Z. G g- 0 5.
£ Loi gidi.
® Vi AB va AB la hai bién c6 xung khic va ABU AB = A nén theo tinh chat ciia x4c suét, ta cé:
P(ANB) = P(A) — P(AN B) = 0,45 — 0,3 = 0,15.
® Theo cong thiic xac suat c6 dieu kién, ta co:
P(AB) 015 1

P4l B) = P(B) 0,75 5
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Chon dap an @ .......................................................................................... O

Cau 45. Trong mot bio céo, xét nghiem Mammography ngudi mac bénh ung thu vi cho két qua duong tinh
v6i xac suat 14 90%, ngudi khong mac bénh ung thu v cho két qua am tinh vé6i xac suat 97%. Nghién citu dich
té& hoc chi ra ti 16 mic ung thu va ctia phu nit trong do tudi 55 1a 1%. Mot phu nit 55 tudi, khong cé tién sit
ung thu va thyc hién xét nghiém Mammography hai 1an doc lap nhau déu nhan dude két qua 1a duong tinh.
Xéc sudt ngusi phu nit dé méc bénh ung thu vi gan nhéat véi gia tri ndo sau day?

[A] 90%. O 91%. O 98%. Q) 99%.

& Loi gidi.
© Xét hai bién cb
® X: "Nguoi phu nit mac bénh ung thu va".
@ Y: "Két qua xét nghiém ctia ngudi phu nit 14 duong tinh".
® Do ngudi phy nit d6 55 tudi nén P(X) = 1% = 0,01 = P(X) =1— P(X) = 0,99.
© Khi do:

—  P(X ] Y) la xac suat ngudi phu nit bi mac bénh ung thu vi khi ¢6 két qua xét nghiem duong
tinh.

—  P(Y | X) la x4c suat nguoi phu nit ¢6 két qua xét nghieém la duong tinh véi diéu kien c6 méc
benh = P(Y | X) = 90% = 0, 9.

— P |X)1a xac suat ngudi phu nit ¢6 két quéa xét nghiem la duong tinh véi dieu kien khong méc
benh = P(Y | X) =1 - 97% = 0, 03.

® Ap dung cong thiic Bayes, ta c6 xac sudt ngudi phu nit bi méc benh ung thu vi khi ¢6 két qua xét nghiem
duong tinh lan thi nhat Ia:

PX | Y) = P(X).P(Y | X) B 0,01.0,9 10
- P(X).P(Y|X)+P(X).PY|X) 001.0,9+0,99.0,03 43

® Vi nguoi phu nit xét nghiém 2 lan déu ra két qua duong tinh nén & lan thit hai, t{ 1é mac ung thu vi clia

ngudi phu nit nay duge chuyén thanh P(X) = 3

® Do d6 hoan toan tuong ty thi xdc suat ngusi phu nit bi mic bénh ung thu v khi ¢6 két qua xét nghiém
duong tinh lan thi hai la:

10
PX | 7) = P(X).P(Y | X) o 3" = 20 g0%
P(X).P(Y [ X)+ P(X).PY [ X) 10,5 (1_9> 003 11!
43" 43) 77

® Vay x4ac suat ngudi phy nit bi mac bénh ung thu via gan véi 90%.

Chon dap an @ .......................................................................................... ([l

Cau 46. Trong mot tro choi dién tit ¢6 30 con ca. Céac con ca co thé an dugce nhau, cé duge coi 1a no néu né
an di 3 con ca khac (3 con nay c6 thé no hoic chua no). Khi ¢6 mot con ca no thi ngusi choi duge cong mot
diém. Khi da no thi ca khong an thém nita. Hoi ngudi chai c6 thé duge cong tdi da bao nhieu diém?

(A X4 Os. [c]o. O 0.
B Loi gidi.

© Dau tién, ctt 3 con déi thi sé c6 1 con ca no. Khi d6 ngusi choi duge 1 diém va c6 4 con ca khong thé an
thém.
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® Do vay, 9 con ca do6i dau tién thi tao ra 1 bo 3 con ca no sé 1. Khi dé6 ngudi choi c¢6 3 diém vi tro choi
con 18 con ca doéi va 3 con ca no.

© Lan 2, bd 6 con cai déi tao 3 con ca no sé 1 tao ra 1 bd 3 con ca no s6 2. Khi dé ngusi choi duge them 3
diém va trd choi con 9 con cé déi va 3 con ci no.

® Lan 3, bo 6 con ca déi va 3 con ca no bi 3 con ca déi an thit thi ngudi choi duge them 3 diém va trong
tro choi chi con 3 con cé no.

® Vay ngusi chai duge toi da 3 4+ 3 4+ 3 = 9 diém.
Chon dap an @ .......................................................................................... O

Cadu 47. Lic 6 gio 00 sang kim phut va kim gio ctia dong ho tao thanh hai tia
d6i nhau. Biét rang sau it nhat z phut thi kim phat v kim gio lai tao thanh
hai tia d6i nhau. Hoi 2 gan nhat véi gia tri ndo sau day?

0 65,3. 65,5. Oos,7. (65,9

B Loi gidi.

® Do kim phiit di chuyén nhanh hon kim gi nén dé dang thay trong khoang tit 6k — 7h, 2 kim phtt va kim
i khong thé tao thanh 2 tia déi nhau.
Ta xét tit thoi diém 7h, 2 kim tao v6i nhau mot géc 150° . Khi kim gio quay duge mot goc a do thi kim
phit quay duge moét géc 12a do.

30
® Khi do6 ta c6 phuong trinh 150 —a + 12a = 180 & a = TR

~ 12a
() Vayx_60+%+60~65,5

Chon dAD A1 (B) .. oot O

Cau 48. Vao ngay 31 thang 12 hang nam ngudi ta thic hién thong ké s6 lugng chuot ti xam trén mot hon
ddo. Nam 2018 théng ké dude s6 chudt tii xam 13 400 con, nam 2022 sb chuot tai xam 1 600 con. Gia st s6
lugng chuot tai xam tinh duge xac dinh xap xi theo ham s6 mii P = Pye* | trong d6 k 1a mot hing s6, Py 1a
s6 chuot ti xam tai thoi diém géc nam 2018 (¢ = 0), P 1a s6 chudt thi xam tai thoi diém ¢ tinh tit gde (¢ tinh
theo don vi nam). S6 chudt ti x4m trén ddo nam 2025:

0 735. O s00. (€] 813. ) 900.

© Theo bai ra ta ¢6: 600 = 400e** = k =
3
)

® Do d6, P = 400e 4 *.

3

2 -2

® Vay S6 chuot tii xam trén ddo nam 2025 1a P; = 400e 4 - ~ 813.

A Nhém Todn & Latex Pé tham khdo HSA
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Chon dap an @ .......................................................................................... O

Cau 49. Vao ngay 31 thang 12 hang ndm ngudi ta thic hien thong ké s6 Iugng chuot ti xam trén mot hon
ddo. Nam 2018 théng ké dude s6 chudt tiii xam 13 400 con, nam 2022 sd chuot tti xam 13 600 con. Gia st s6
lugng chuot tai xam tinh duge xéac dinh xap xi theo ham s6 mi P = PyeFt | trong d6 k 1a mot hing s6, Py 1a
s6 chuot ti xam tai thoi diém gbéc nam 2018 (¢ = 0), P 1a s6 chudt thi xam tai thoi diém ¢ tinh tit gde (¢ tinh
theo don vi nam). Vao nadm nao s6 chudt ti xam & trén ddo tang gap doi so v6i nam 20227

[A] 2028. 0 2029. 0 2034. 0 2033.

In3 In 5
© Theo bai ra ta c¢6: 1200 = 400e*t = t = — ma k = -

k
Neén t =~ 10,8.

® Vay vao nam 2018 + 10 = 2028 s6 chuot tti xdm & trén ddo tang gip doi so véi nam 2022.

Chon dap an @ .......................................................................................... O

Cau 50. Vao ngay 31 thang 12 hang nam ngudi ta thyc hién théng ké s6 lugng chuot ti x4m trén mot hon
dao. Nam 2018 thong ké duge sd chuot tti xam 1a 400 con, nam 2022 sd chudt ti xam 1a 600 con. Gia stt, s6
lugng chudt tai xam tinh duge xac dinh xap xi theo ham s6 mi P = Pye* | trong d6 k 14 mot hing s6, Py 1a
s6 chuot tti xam tai thoi diém gdc nam 2018 (¢ = 0), P la s6 chuot tii xam tai thsi diém ¢ tinh tit goc (¢ tinh
theo don vi nam). Trén déo, ngoai loai chuodt tii x4m con c6 loai chuot tii dé sinh séng, theo théng ké ¢ thoi
diém 31 thang 12 nam 2018 s6 lugng chudt ti dé 1a 1200 con. Biét sb6 lugng chuot tai dé gidm 5% mébi nam.
Vao nam nao thi s6 chudt tii xAm sé gap doi s6 chuot tai do?

() 2028. 2030. 0 2031. 0 2032.

B Loi gidi.

3 3
In - In -
© Theo bai ra ta c6: 2.1200 = (1 — 5%)* = 400 ma k = T2 = In(6-0,95") = 72.15
ln§ 1n§
= In(6) + In(0, 95¢) = TQ.t = In(6) + ¢ - In(0,95) = 72 t=t A 11,73,
® Vay 2018 + 11 = 2030.
Chon dap An (B) ... e O

( BANG DAP AN )

L 2] [ B 5[ « GLI1]E g
6. B]|7. [4] | [ ||[& B] |9. [10. Al
[11. cl 12 cl|1s. Al |14, Al |15, C]
[16. ¢} clji. [3] | | Jj[o. cljzo. [1] [ [ ]
51 o) [z b |23 [1]. [s] J|[2« Al [z B]
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