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Cau 1. Trén mat phéng toa d0, diém biéu dién s phurec z=7-6i c6 toa
do la

Piém biéu dién s6 phirc z= 7 - 6i trén mit phang toa dd co toa do 1a (7,
-6).

A. (-6;7) Vi phan thuc ctia s6 phirc z 14 7 va phan 4o cta sb phirc z 14 -6i, vay ta
B. (6;7) sé dat diém do6 trén truc thuc véi gia tri 1a 7 va truc 4o véi gia tri -6. Do
C. (7;6) do6, toa do cta diém biéu dién sb phurc z trén mat phéng toa dd s¢€ la (7, -
D. (7;-6) 0).

Vi véy, dap an 1a D. (7;-6).
Cau 2. Trén khoang (0;H\infty), dao ham cta ham s6 y=log_3 x la: Dé tim dao ham ciia ham s6 $y = \log_3 x$, ta 4p dung cong thirc dao
Ay =1/ ham cta ham logarit tong quat nhu sau:
B. y’=\frac{1} {x In 3} $$\frac{d} {dx}\log a x =\frac{1} {x\In a}$$
C.y’ =\frac{3}{x} Vi vdy, dao ham cuia ham sb $y = \log_3 x$ s& la:
D.y’ =-\frac{1}{ xIn 3} $$y' = \frac{d} {dx}\log 3 x = \frac{1} {x\In 3}$$

Vay dap an chinh xac 1a B. $y' = \frac{1} {x\In 3} $.

Cau 3. Trén khoang (0; Hinfty), dao ham ctia ham s6 y = x*{pi} la:
Ay’ =\pi x*{\pi-1}

B.y’ =x"{\pi-1}

C.y’=\frac{1}{ \pi} x {\pi-1}

D. y’ =\pi x*{\pi}

Dé tim dao ham cua ham sb $y = x{\pi}$, ta st dung cong thirc dao
ham cua ham lily thira nhu sau:

$$\frac{d} {dx} x"n=nx"{n-1}3$$

Ap dung cong thire nay vao $y = x*{\pi}$, ta co:

$$y' = \frac{d} {dx} x*{\pi} = \pi x"{\pi-1}$$

Vay dap an chinh xac 1a A. $y' = \pi x*{\pi-1}8.

Cau 4. Tap nghiém cua bat phuong trinh 2/ {x+1} <4 13
A. (-\infty ; 1]
B. (1;+\infty)

Bit ddu giai bat phuong trinh $2° {x+1} < 4$ bang cach chuyén vé va
rut gon:
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C. [ infty]
D. (Ainfty;1)

$8\begin{aligned} 2" {x+1} &<4\2\cdot 2""x &<4\2"x &<2\
\end{aligned} $$

Lay logarit co s6 2 hai vé ctia bat phuong trinh, ta duoc:
$$\begin{aligned} \log 2 2"x &<\log 2 2\ x &< 1\\end{aligned} $$
Vay tap nghiém cia bat phuong trinh 1a $x < 1$. Ttc 1a tdp nghiém la
doan $(-\infty, 1)$.

Vay dap an chinh xac la D. $(-\infty, 1)$.

Cau 5. Cho cap s6 nhan (u_n) =2 vdiu_1 =2 va cong bodi q = 1/2.
Gia trj cia u_3 bang

A.3

B.1/2

C.1/4

D. 72

Ta c6 cap s6 nhan (u_n) c6 cong boi $q = \frac{1} {2}$ va $u_1 =28,
vay ta co:

$$u 2 =u I\cdot q =2\cdot\frac{1} {2} = 1$$

$$u_3 =u 2\cdot q = I\cdot\frac{1} {2} =\frac{1}{2}$$

Vay gia tri ctia $u_3$ 1a $\frac{1} {2}$, dap an chinh xac 1a B.
$\frac{1}{2}$.

Céu 6. Trong khong gian Oxyz, mit phang (P): x +y + z= 1 c6 mot
vecto phap tuyén la:

A.n_1=(-1;151)

B.n 4=(1;1;-1)

C.n 3=(L1;1;1)

D.n=(1;-1;1)

Mot mét phiang (P) c6 phwong trinh téng quat 1a $ax+by+cz=d$. Vi mit
phang (P) c6 phuong trinh $x+y+z=18, ta c6 the suy ra vecto phap
tuyén cua mat phang (P) bang cach lay céc hé s6 tuong Ung cua phuong
trinh téng quat, vy vecto phap tuyén ciia mit phang (P) 1a
$\mathbf{n}=(1,1,1)$.

Vay dap an chinh xéac 1a C. $\mathbf{n} = (1,1,1)8$.

Cau 7. Cho ham s6 y = \frac{a x + b} { ¢ x + d} c6 do thi la duong
cong trong hinh bén.

Toa do giao diém cua do thi ham sb da cho va truc hoanh 1a

A. (0;-2)

B. (2;0)

C. (-2;0)

D. (0;2)

Pé tim toa do giao diém ctia do thi ham sd véi truc hoanh, ta can tim
gia trj ciia $x$ khi $y=08$.

Thay $y=0$ vao phuong trinh ham s, ta dugc:

$$\frac {ax+b} {cx+d}=0$$

Do tir s6 bang 0, nén $b=08.

Tiép theo, ta gidi phuwong trinh $\frac {ax} {cx+d}=0$ dé tim gia tri cia
$x$ khi mau s6 khac 0:

$$\frac {ax} {cx+d}=0 \Leftrightarrow ax=0 \Leftrightarrow x=0$$
Viy toa d6 giao diém ctia dd thi v6i truc hoanh 1a $(0,0)$.

Vay dap &n chinh xac la: khong c6 dap an phu hgp trong cac lya chon.

Cau 8. Néu \int4_{-1} f(x)dx =2 va\int"4_{-1} g(x) dx =3 thi
\int*4 {-1} [f(x) + g(x)] dx bang
A.S

oaw
L=

Ta c6: \begin{align*} \int {-1}"4 [f(x) + g(x)] dx &=\int_{-1}"4 {(x)
dx +\int_{-1}"4 g(x) dx \ &=2 + 3 = 5 \end{align*} Do d96, dap an
chinh xac la A. 5.




Cau 9. 6 thi ctia ham s6 nao dudi day cé dang nhu duong cong
trong hinh bén?

A y=x"4-3x"2+2

B.y =\frac{x-3} {x-1}

C.y=x"2-4x+1

D.y=x"3-3x-5

bépan: D.y=x"3-3x-5

Giai thich: Duong cong trong hinh bén ¢6 hinh dang glong Vo1 mot
dudng cong bac ba, voi diém ubn nim & (0, -1) va diém cuc dai nim &
(-2, -11).

Trong s6 cac ham s6 dugc dua ra ¢ déy, chi co ham s6 y =x"3 - 3x -5
¢6 thé tao ra duong cong nhu vay, nén day la dap an dang.

Cau 10. Trong khong gian Oxyz, cho mit cau (S): x2 + y"2 + z"2 -
2x —4y -6z+1=0. Tam cua (S) c6 toa dd la

A. (-1;-2;-3)

B. (2;4;6)

C. (-2;-4;-6)

D. (1;2;3)

D¢ tim tAm cua mot mat cau, ta can xac dinh toa do cla dlem trung tam
ctia nd. Bé 1am duoc diéu nay, ta co thé hoan thanh maot sd buéce nhu
sau:

. Xac dinh hé s6 ciia cac thanh phan $x, y, z$ trong phuong trinh
cua mat cau dé tim ra toa d¢ cua trung tam.
. Trong truong hop mét cau c6 ban kinh khac $18, ta can chia ti

1¢ theo ban kinh dé dua toa do vé dang chuén.

Ap dung phuong phéap nay vao ciu hoi, ta co phuwong trinh ctia mit cau
1a: $$x/2 + y*2 + 22 -2x -4y -6z +1 = 0$$ Dé tim toa d6 cua tim cua
mit cau, ta can tim cac hé sb trong phuong trinh trén. Ta viét lai phuong
trinh du6i dang day du: $$(x-1)"2 + (y-2)"2 + (z-3)"2 = 15$$ Suy ra,
toa do ctia tm ciia mat cau 1a $(1, 2, 3)$, nén dép an chinh xéc 1a
$\mathbf{(D)}$.

Cau 11. Trong khong gian Oxyz, gbc giira hai mat phang (Oxy) va
(Oyz) bang

A. 30MNcirc

B. 45™\circ

C. 60"\circ

D. 90"circ

Mit phang (Oxy) c6 phuong trinh $z = 08, mat phang (Oyz) c6 phuong
trinh $x = 08. Vi day 1a hai mat phang vudng goc nhau nén goc gitra
chung 1a $90Mcirc$ (dap an D).

Céu 12. Cho sb phtrc z = 2+ 9i, phan thyc cuia s6 phtrc z*2 bang
A.-77

Ta cé: $ZA2 = (2+91)"2 =4 + 361 + 81i"2 =4 + 36i - 81 =-77 + 36i8.
Vay phan thyc ciua $z°2$ 1a $-778.

B.4 DPép an chinh xac 1a A.

C.36

D. 85

Cau 13. Cho khéi 1ap phuong c6 canh bang 2. Thé tich ctia khoi lap | Thé tich ciia khdi 1ap phuong c6 canh bang $a$ 1a $V = a*3$. Vay thé
phuong di cho bang tich ciia khdi 1ap phuong c6 canh bang 2 1a $V =23 = 8$. Vay déap an
A.6 la $\mathbf{(B)}$.

B.8

C.8/3




D. 4

Cau 14. Cho khéi chop S.ABC c6 day 1a tam gidc vudng can tai A,
AB =2, SA vudng goc voi day va SA=3 (tham khao hinh bén).
Thé tich khéi chop da cho bang

A. 12

B.2

C.6
D.4

Goi M 1a trung diém ciia doan thang BC va h 14 chiéu cao cua tam giac
ABC. Ta co6:

* $BC = AB = 2§ vi tam giac ABC la tam giac vudng can tai A.

* $SM =SA-AM =3 -1=2$ vi AM la trung binh cta tam gidc vudng
ABC.

* $h =AM =\frac{BC} {2} = 1$ vi tam giac ABC la tam giac vuong can
tai A.

Vay thé tich khdi chop S.ABC 1a: $$V = \frac{1}{3}S_{ABC}h=
\frac{1} {3 }\cdot\frac{1} {2} BC"2\cdot h =

\frac{1} {3}\cdot\frac {1} {2}\cdot 2"2\cdot 1 = \frac{4} {3}.$$ Dap an
chinh xac 1a C.

Cau 15. Cho mit phang (P) tiép xtc voi mit cau S(O;R). Goi d 1
khoang cach tir O dén (P). Khang dinh nao dudi day dang?
A.d<R

Pap an: A. d<R
Giai thich: i ) ] )
Xét mat cau S(O;R) va mat phang (P) tiép xtic tai diém A, (P) cat mat

B.d>R cu tai diém B.

C.d=R Ta c6 hai truong hop:

D.d=0 « Truong hop 1: (P) ndm trong mit cdu S(O;R), tirc 1a mat cau chira (P).
Khi do, ta co: d<R.
« Trudng hop 2: (P) khong niam trong mit cau S(O;R), tirc 1a mit cau
khong chira (P). Khi do, ta c6: d > R.
Do (P) 14 tiép xuc voi miat cau S(O;R) nén ta loai truong hop 2, va két
luan dugc dap an diing lad <R.

Cau 16. Phan a0 cua s6 phic z=2 - 3i la Phan 4o ctia mét sd phirc duoc xac dinh 13 phan & hang tir sau cia sd

A.-3 phirc d6 khi biéu dién dudi dang a + bi. Vi véy, vai sd phirc z =2 - 3i,

B.-2 phan 40 ctia z chinh 14 s6 -3. Vay dép an 1a A.

C.2

D.3

Céau 17. Cho hinh nén c6 duong kinh déy 2r va d¢ dai duong sinh 1.
Dién tich xung quanh ctia hinh nén di cho béang

A. 2\pirl

B. \frac{2} {3} \pir I"2

C.\pirl

D. D. \frac{1} {3} \pi r"21

Pé tinh dién tich xung quanh ctia mot hinh nén, ta sir dung cong thirc:
$S {xq} =\pirl$

Trong do, $r$ 1a ban kinh day ctia non va $1$ 1a d6 dai duong sinh cia
non.

Vay, dap an chinh xac 1a (C) $\pi r 1$.

Cau 18. Trong khong gian Oxyz, cho dudng thang d: \frac{x-
1} {2}=\frac{y-2} {-1}=\frac{z+3} {-2}. Diém nao dudi day thudc d ?

Ta c6 phuong trinh tham sb cua duong thing d: \begin{cases} x=2t+1\
y=-t+2\ z=-2t-3 \end {cases}




A. P(1;2;3)
B. Q(1;2;-3)
C. N(2;1;2)
D. M(2;-1;-2)

Pé tim diém nao thudc duong thé“ing d, ta ¢6 thé chon mét gia tri ctia tham
s6 $t$ bét ky, thay vao phuong trinh trén va tinh todn toa do cia diém
tuong ng.

+ Vi t=0, ta co $P(1, 2, 3)$ thudc dudng thang d.

« Véit=-5,taco $Q(1, 2, -3)$ thuoc duong thang d.

«V6it=0,5, taco $N(2, 1, 2)$ thudc duong thing d.

«Véit=-2, taco $M(2, -1, -2)$ thudc dudng thing d.

Viy, cac diém thudc duong thang d lan luot 1a $P(1, 2, 3)$, $Q(1, 2, -
3)$, SN(2, 1, 2)$ va $M(2, -1, -2)$, ddp 4n ding 1a D.

Céau 19. Cho ham sb y =a x4 + b x*2 + ¢ ¢6 do thi 1a dudng cong
trong hinh bén. Piém cuc tiéu cua dd thi ham s6 da cho co toa do 1a
A. (-1;2)

B. (0;1)

C.(1;2)

D. (1;0)

Dé tim diém cuc tiéu cua ham sO béc 4, ta c6 thé dwa ham s6 vé dang
chuan bang phép thay bién sd. bat $t=x"28, ta c6 $y=a t"2 + b t + c8.
Pé tim diém cuc tiéu ciia ham s6, ta c6 thé sir dung cong thue $t_c=
\dfrac{b} {2a}$ cho dai luong cuc tri cia ham so bac 2
$y=ax"2+bx+c$. Khi do, ta dugc $t_c=-\dfrac{b}{2a}$ va
$x=\pm\sqrt{t_c}$. Piém cyc tiéu cia ham s6 ban dau 14 diém
$(\sqrt{t_c}, y(\sqrt{t_c}))$ hodc $(-\sqrtit_c}, y(-\sqrt{t_c}))$.

Ung voi ham s6 di cho, ta c6 $a>0$, suy ra do thi cua ham s6 la mot
dudng cong hinh chit U mé 1én. Tir d6 suy ra, diém cuc tiéu cia do thi
la diém $A(0, 1)S.

Vay, dép dn dang 13 $\mathbf{(B)}$.

Céu 20. Tiém cén ngang cua do thi ham s6 y =\frac {2x+1} {3x-1} 1a
duong thang c6 phuong trinh:

A.y=1/3

B.y=-23

C.y=-1/3

D.y=2/3

bé tim tiém cén ngang cua d6 thi ham s, ta phai xac dinh gidi han cia
ham s6 khi x dan tién d&én v6 ciing hodc am v cung. Ta cé:
\begin{align*} \lim_{x \to \infty} \frac{2x+1}{3x-1} &=\lim_{x \to
\infty} \frac{2 + \frac{1} {x} } {3 - \frac{1} {x}} = \frac{2} {3} \\lim_ {x
\to -\infty} \frac{2x+1} {3x-1} &=\lim_{x \to -\infty} \frac{2 +
Mrac{l}{x}}{3 - \frac{1}{x}} =\frac{2} {3} \end{align*}

Vay tiém can ngang ciia d6 thi ham s6 1a dudng thang $y =

\frac{2} {3}$. Pdp an ding la $\mathbf{(D)}$.

Cau 21. Tap nghiém ctia bat phuong trinh log(x-2)>0 14
A.(2;3)

B. (-\infty;3)

C. (3;H\infty)

D. (12;R\infty)

bé giai bét phuwong trinh $\log(x- 2)>08, ta can tim khoang gia trj cua
$x$ dé biéu thirc $\log(x-2)$ 1a sb duong.

Vi $\log x$ 13 s6 dwong khi va chi khi $x>0$, nén ta giai bat phuong
trinh sau:

x—2>0

Tur d6 ta suy ra $x>28.

Vay, tip nghiém cta bat phuong trinh $\log(x-2)>0$ 1 $(2;Hinfty)$.
Pap an la $\mathbf{(C)}$.




Cau 22. Cho tap hop A c6 15 phan tir. SO tdp con gom hai phan tir ctia
A bang

A.225

B. 30

C.210

D. 105

S6 tap con gom hai phan tir cua tap hop A 1a
$\binom {15} {2}=\dfrac{15\times 14}{2}=105$. Vay dap an1a D.

Cau 23. Cho \int{1/x} dx = F(x) + C. Khang dinh nao dudi ddy dung
17

A.F’(x) =2/x"2
B. F’(x) = In(x)
C.Fx)=1kx

D. F’(x) =-1/x"2

bap an la C. F’(x) = 1/x.

Giai thich: Tir cong thuc tich phan, ta biét rang dao ham ctia ham s
$F(x)$ chinh 14 ham s ta dang tich phan, nghia la:

$$\frac{d} {dx} \int{\frac{1} {x}} dx =\frac{1}{x}.$$

Tuy nhién, $C$ 14 hing sé tich cuc, nén khi dao ham, $C$ sé& tré thanh
$08. Vi viy, ta c6 $F'(x) = 1/x8.

Cau 24. Néu\int"2_0 f(x) dx =4 thi \int"2_0 (\frac{1} {2} f(x) - 2) dx

Ta co6: \begin{align*} \int"2_0 \left(\frac{1} {2} f(x)-2\right)dx &=

bang \Mfrac{1}{2\int"2_0 f(x) dx - \int*2_0 2dx \ &=\frac{1}{2} \cdot 4 -2

A.0 \cdot 2 \ &= 0 \end{align*} Vay dap an la $\textbf{(A)}\ 0.8

B.6 Ta c6: \begin{aligned} \int_0"2 \left(\frac {1} {2} f(x)-2\right) dx

C.8 &=\frac{1}{2} \int_0"2 f(x) dx - \int_0"2 2 dx \ &=\frac{1}{2} \cdot 4
D. -2 - 4 =-2.\end{aligned} Vay dap an 1a $\boxed{\text{(D) } -2}8.

Cau 25. Cho ham s6 f(x) = cos(x) + x. Khing dinh nao dudi day Dé tich phan ciia ham s6 $f(x)$, ta thuc hién tich phan timg thanh phan:
dang? $$\int f(x) dx = \int (\cos(x) + x) dx = \int \cos(x) dx + \int x dx$$

A \int f(x) dx = - sin(x) + x*2 + C

B.\int f(x) dx = sin(x) + x*2 + C

C.\int f(x) dx = - sin(x) + \frac{1} {2}x"2 + C
D.\int f(x) dx = sin(x) + \frac{1}{2}x"2 + C

Theo cong thirc tich phan, ta co: $$\int \cos(x) dx = \sin(x) + C_1$$
$$\int x dx = \frac{1}{2}x"2 + C _2$$

Vay, $$\int f(x) dx = \int \cos(x) dx + \int x dx =\sin(x) + C_1 +
\frac{1}{2}x"2 + C_2 =\sin(x) + \frac{1} {2}x"2 + C$$

trong d6 $C = C_1 + C_2$ 14 hang s6 tich cuc bat ky.

Vay dap an 1a $\mathbf{(D) \quad \int f(x) dx = sin(x) +

\frac{1}{2}x"2 + C}8.
Cau 26. Cho ham s6 y = f(x) c6 bang bién thién nhu sau: Ta co:
x -\infty 1 3 H\infty Trén khoang $(-\infty,1)$ ta c6 $f'(x)>03, do do $f(x)$ 1a ham tang trén
’x)+0-0+ khoang nay.
f(x) -\infty 2 0 H\infty Trén khoang $(1,3)$ ta co $f'(x)<08$, do d6 $f(x)$ 1a ham giam trén
Ham sb d4 cho nghich bién trén khoang nao dudi day? khoéang nay.

A. (0;2)
B. (3;\infty)
C. (F\infty;1)
D. (1;3)

Trén khoang $(3,H\infty)$ ta co $f'(x)>0$, do do6 $f(x)$ 1a ham tang trén
khoang nay.

Vay, ham sb da cho nghich bién trén khoang $(1;3)$, dap an la

$\boxed {\textbf{(D)}}$.




Cau 27. Cho ham s6 béc ba y=f(x) ¢6 do thi 1a dudng cong trong hinh

bén. Gia tri cuc dai cua ham s6 da cho 1a
A. -1

onw
o N W

Pé tim gia tri cuc dai cua ham s0, ta can tim diém cuc dai, tirc 1a diém
ma ham sb dat gia tri 1on nhét trén mién x4c dinh cta no.

Trong trudng hop ham sb 13 ham béc ba, ta ¢6 thé tim diém cuc dai
bang cach xac dinh diém ubn cia do thi va kiém tra dao ham bac nhat
ctia ham s trude va sau diém udn.

Pé xac dinh diém udn cta do thi, ta can giai phuong trinh f'(x) = 0:
f'x)=6x-6=0=>x=1

Ta thay rang dao ham bac nhat cta ham s 1a: f(x) = 3x2 - 6x + 3 Véi
x<l,taco: fi(x)=3x"2-6x+3=3(x-1)"2>0Voix>1,taco: f(x)
=3x"2-6x+3=3(x-1)"2>0

Do do, ta théy réng ham s khong co6 cuc dai trén mién xac dinh cua no.
Vay déap an 1a (E) khong cé.

Céu 28. Vi a 1a sb thyc duong tiy ¥, In(3a)-In(2a) bang

Ta co:

A. In(a) In(3a) - In(2a) = In(3a/(2a)) = In(3/2)
B. In(2/3) Vay dap an chinh xac 1a D. In(3/2).
C. In(6 a"2)

D. In(3/2)

Cau 29. Thé tich khéi tron xoay thu dugc khi quay hinh phang gidi
han bai hai duong y=-x2 + 2x va y = 0 quanh truc Ox bang

A. 16/15

B. \frac{16 \pi} {9}

C.16/9

D. \frac{16 \pi} {15}

Dé tinh thé tich khoi tron xoay, ta sir dung cong thirc: $$V = \pi
\int_{a}"*{b} y*{2} dx$$ Trong d6, a va b lan luot 1a hoanh d¢ ctia cac
diém cit giira duong cong va truc Ox.

Dé tim a va b, ta giai hé phuong trinh sau: $$-x72 + 2x = 0
\Leftrightarrow x = 0, x =28§ Vaya=0vab=2.

Tiép theo, ta tinh ham s6 y bang cach giai phwong trinh sau: $$-x/2 +
2x = 0 \Leftrightarrow x(x - 2) = 0 \Leftrightarrow x = 0, x = 2$$ Khi
do, duong cong c6 dang nhu sau:

Do do, ta co: $§V =\pi\int_{0}"{2} (-x"2 + 2x)"{2} dx = \pi

\int_ {0} {2} (x4 - 4x"3 + 4x72) dx$$ $$ = \pi \left[\frac {x"5} {5} -
x4 + \Mfrac{4x"3} {3}\right] {0}"{2} =\pi \left(\frac{32} {15} \right) =
\frac{16\pi} {15}$$ Vay, dap an la S\textbf{(D)}$ $\frac{16\pi} {15}$.

Cau 30. Cho hinh chop S.ABC c6 day 1a tam giac vuong tai B, SA
vuong goc voi day va SA = AB (tham khao hinh bén).

Goc giita hai mit phiang (SBC) va (ABC) biang

A. 60M\circ

B. 30Mcirc

C. 90"circ

Ta c6 thé thay rang duong thang SB vudng goc vai day ABC, do d6 mat
phang (SBC) vudng goc véi day. Tuong tur, mit phang (ABC) ciing
vuodng goc vai day. Vi vay, goc giira hai mit phang (SBC) va (ABC)
chinh 13 goc giita hai duong thing SB va AB.

Dé tinh goc giita hai dudng thing nay, ta c6 thé str dung dinh i cosin
trong tam gidc SAB:




D. 45"\circ

$$SB"2=SA"2+AB"2-2\cdot SA\cdot AB\cdot\cos\angle SAB$$
Do do,

$8\cos\angle SAB=\frac {SA"2+AB"2-SB"2} {2\cdot SA\cdot
AB}=\frac{AB"2} {2\cdot AB"2}=\frac{1} {2} $$

Vi vy, gbc giira hai mit phang (SBC) va (ABC) bang goc $\angle
SABS c6 cosin bang $\frac{1}{2}$. Khi do, ta co:

$$\angle SBC=90"\circ-\angle SAB=90"\circ-\cos”{-

1}\frac{1} {2}=60"\circ$$

Vay dap an 1a $\boxed {\text{A. }60"circ}$.

Céu 31. Cho ham s6 bac ba y =f(x) c6 d6 thi la duong cong trong
hinh bén. C6 bao nhiéu gia tri nguyén cua tham sé m dé phuong trinh
f(x) = m c6 ba nghiém thuc phan biét ?

A.2

oCAow
AW W

Dé phuong trinh $f(x) = m$ c6 ba nghiém thuc phan biét thi do thi ciia
ham s6 $f(x)$ can cat duong thang $y = m$ ba lan. Ta can tim céc gia
tri nguyén ctia $m$ dé do thi ctia ham sd $f(x)$ cit duong thang $y=m$
ba lan.

Xét timg doan ctia d6 thi ciia ham s6 $1(x)$.

. Doan $(-\infty, -2]$: Duong thang $y=m$ khong cit doan nay.

. Doan $[-2, -1]$: Duong thang $y=m$ cit doan nay hai 1an khi
va chi khi $m$ nam trong khoang $(f(-2), f(- D)=(1, DS.

. Doan $[-1, 2]$: Dudng thang $y=mS$ cit doan nay ba lan khi va
chi khi $m$ nam trong khoang $(f(-1), f(1)) = (1, 3)$.

. Poan $[2, \infty)$: Pudng thing $y=m$ khong cit doan nay.
Suy ra, dé phuong trinh $f(x) = m$ c6 ba nghiém thuc phan biét thi
$m$ phai nam trong khoang $(1,3)$ hoac $(f(-2), f(-1)) = (-1,1)$, tic 1a
$m$ co thé nhan dwoc $5$ gia tri nguyén $-1, 0, 1, 2, 3$.

Vay déap an chinh xac 1a $\boxed {\textbf{(B) }5}8$.

Céu 32. Cho ham s0 y = f(x) ¢6 dao ham ’(x) = (x-2)"2 (1-x) v6i
moi x \forall R. Ham s da cho ddng bién trén khoang nao dudi day?
A. (152)

B. (1;R\infty)

C. (2; H\infty)

D. (-\infty;1)

Ta co:

. Khi $x \in (-\infty, 1)$, ta co $f'(x) < 0S.
. Khi $x \in (1, 2)$, ta c6 $£(x) > 0.

. Khi $x \in (2, Hinfty)$, ta co $f(x) < 08.

Vay ham s6 $y=f(x)$ dong bién trén khoang $(1;2)$.
Vay dap an chinh xéc 1a $\textbf{(A)}$.

Cau 33. Mot hop chira 15 qua cau gom 6 qua mau do duoc danh sb tir
1 dén 6 va 9 qua mau xanh dugc danh sé tir 1 dén 9. LAy ngiu nhién
hai qua tir hop do, xac sut dé 1y dugc hai qua khac mau dong thoi
tong hai s6 ghi trén chiing 14 s6 chin bang

A.9/35

B. 18/35

Dé lay dugc hai qua khac mau va tong hai sb ghi trén chang 1a s6 chin,
ta phai c6 cac truong hop sau:

. Lay mot qua mau do va mot qua mau xanh. Truong hop nay
xay ra néu chon mot qué tir nhom 6 qua do va mot qua tir nhom 9 qua
xanh. Tong ctia hai s§ ghi trén hai qua nay chéc chan 1a s6 1¢, do do ta
khong can xét trudng hop nay.




C. 4/35
D. 1/7

. Lay hai qua mau xanh. Truong hop nay xay ra néu chon hai qua
tir nhom 9 qué xanh. S6 luong cach chon hai qua xanh la

$\binom {9} {2}=36$. Ta co cac truong hop sau cho tong hai sb ghi trén
hai qua xanh 13 s6 chén:

. Lé:ly hai qua xanh sé 1: téf)ng bafmg 2 (sé cheim).
. Lay hai qua xanh s0 2: tong bang 4 (so chan).
. Lay hai qua xanh s6 9: tong bang 18 (s chan). Vay ¢6 5 truong

hop théa man. Vay xac sudt can tim 1a: $$\frac {\text{s6 trudong hop
thoa man} } {\text{sb trudng hop c6 thé chon hai qua tir hop}} =
\frac{5} {\binom {15} {2} } =\frac{5} {105} =\frac{1}{21}$$ Do do,
dap an diang 1a $\mathbf{(D) \ \frac{1}{7}}8.

Cau 34. Tich tat ca cac nghiém cia phuong trinh In*2(x) + 2 In(x) - 3
=0 bang

A.\frac{1}{e"3}

B.-2

C.3

D. \frac{1}{e"2}

bat $y =\In(x)$. Khi d6, phuong trinh trg thanh phuong trinh bac hai
trong $y$: $$y"2 + 2y - 3 = 0.$$ Ta tim nghiém cta phuong trinh nay:
$$y = \frac {-2\pm\sqrt {2"2-4\cdot 1\cdot (-3)}} {2\cdot 1}=-1 \text{
hodc }3.$$ Suy ra $\In(x) = -1$ hodc $\In(x) = 3$. Do do, $x = e {-1}$
hodc $x = e*3$. Vay, tich cua tit ca cac nghiém 1a: $$e”{-1}\cdot €3 =
e"2.$$ Vay dép an chinh x4c 1a $\mathbf{(D)}$ $\frac{1} {e"2}§.

Cau 35. Trén mat phéng toa d0, biét tap hop diém biéu dién cac s6
phtic z thdéa man |z + 2i| =1 1a mot duong tron. Tam cua duong tron
do cotoa do la

Dicém bicu dién s6 phitc $z=x+yi$ c6 khodng cach dén diém $-2i$ bang
$1$ néu va chi néu: $$\sqrt{(x+0)"2+(y+2)"2}=1\qquad \Rightarrow
\qquad (x-0)"2+(y+2)"2=18$ Day la phuong trinh cua mot duong tron

A. (0;2) tam $0(0, -2)$ ban kinh $18. Vay tam ctia duong tron d6 c6 toa do la
B. (-2:0) $\boxed {(0;-2)}$.

C.(0:-2)

D.(2:0)

Cau 36. Trong khong gian Oxyz, cho hai diém M(1;-1;-1) va
N(5;5;1). Pudong thang MN c6 phuong trinh 1a:

A x=5+2t, y=5+3t,z=-1+t

B.x=5+ty=5+2t,z= 1+3t

C.x=1+2t,y=-143t,z=-1 +t
D.x=1+2t,y=-1+t,z=-1+3t

Pé tim phuong trinh ciia duong thang MN, ta can tim véc-to chi
phuong ciia duong thing va mot diém trén dudng thing.

Véc-to chi phuong cta dudng thing MN la:

$$\vec {MN} =\vec{N} - \vec{M} = \begin{pmatrix}5\ 5\ 1
\\end {pmatrix} - \begin{pmatrix}1\-1\-1 \\end {pmatrix} =
\begin {pmatrix}4 \ 6 \ 2 \\end {pmatrix } $$

Mot diém trén duong théng MN c6 thé 1a M hodc N, ta chon diém M
lam diém trén duong thang.

Vay phuong trinh ctia duong thing MN 1a:

$$\begin{cases} x =1+ 4t\y=-1+6t\z=-1+2t\end{cases}$$
Vay dép an chinh x4c la:




D. $x =1+2t, y =-1+t, z=- 1 +3t.

Cau 37. Trong khong gian Oxyz, cho diém A(1;2;3). Piém ddi xing
v6i A qua mit phang Oxz c6 toa do 1a

A. (1;-2;3)

B. (1;2;-3)

C. (-1;-2;-3)

D. (-1;2;3)

Dé tim diém dbi xtmg voi SAS qua mat phang Oxz, ta can tim phuong
trinh mat phang d6 truée. Mit phang Oxz c6 phuwong trinh 13 $y=08.
Goi $A'$ 1a diém dbi xtmg v6i $A$ qua miat phang Oxz, ta cd $A'S
cling nam trén dudng thang vudng goc voi miat phiang Oxz qua trung
diém ctia doan thing $OAS, trong d6 $O$ 1a gbc toa do. Vi $O$ c6 toa
d6 $(0,0,0)$, nén trung diém cua doan thing SOAS co toa do
$(\frac12 \frac32 \fra052)$ Do @6, ta c6 thé xac dinh duogc toa do cua
$A'$ bang cach ldy toa do cua trung diém do, thay $y=0$ vao phuong
trinh mit phang $y=0$ va liy ddi cta két qua do qua gbc toa do. Ta
duogc: \begin{align*} A' &= \left(1-0, 0-\frac32, 3-O\right) \ &=\left(1,-
\frac32,3\right) \ &=\left(1,2\left(-\frac34\right),3\right) \ &=
\left(1,2,0\right) - \frac32\left(0,1,0\right) \ &= \boxed {\textbf{(B) }
(1,2,-3)}. \end{align*}

Giai thich:

Dé tim diém dbi xtng v6i diém A qua mit phing Oxz, ta sir dung cong
thure:

Néu diém A co toa do 1a A(xAyA,zA) va mat phang Oxz c6 phuong
trinh 1a y = 0, thi toa d6 ctia diém d6i xtimg A' 1a (XA, -yA, zA).

Ap dung cong thic vao bai toan, ta c6:

. Toa d§ cta diém A 1a A(1;2;3).
. Mat phang Oxz c6 phuong trinh la y = 0.
. Vay toa d¢ cua diém doi ximg A'1a (1, -2, 3).

Viay dap an chinh xac 1a A. (1;-2;3).

Cau 38. Cho hinh chép déu S.ABCD c6 chiéu cao a, AC = 2a (tham
khao hinh bén).

Khoang cach tir B dén mit phang (SCD) bang

A.\sqrt{3} a/3

B.\sqrt{2} a

C. 2\sqrt{3} a/3

D. \sqrt{2} a/2

D¢ tinh khoang cach tir diém $B$ dén mat phang $(SCD)S$, ta sé& sir
dung cong thie khoang cach tir mot diém dén mot mat phang. Khoang
cach tir diém $B$ dén mat phing $(SCD)$ bang $$d = \frac {|{SCD \cdot
\vec{SB} |} {|{SCD[}$S$ trong d6 $SCDS la vector phap tuyén cua mit
phang $(SCD)$, $\vec{SB$ 1a vector tir $S$ dén $BS va $|\cdot|$ ki
hiéu d¢ dai vector.

Do $S.ABCDS$ 14 hinh chop déu, nén $SA \perp (ABCD)S$ va $SA \perp
(SCD)$. Khi d6, vector phap tuyén ctia mit phang $(SCD)$ 1a vector
$\vec{SA} \times \vec{SC}$. Ta c6 $$\vec{SA} = \begin{pmatrix} 0\
0\ a\end{pmatrix}, \quad \vec{SC} =\begin{pmatrix} O\a\a

\end {pmatrix } $$ nén $$\vec{SA} \times \vec{SC} = \begin{pmatrix} -
a”2\ a2\ 0 \end{pmatrix }.$$ Do do, $$SCD \cdot \vec{SB} =




\begin {pmatrix} -a*2 \ a*2 \ 0 \end {pmatrix} \cdot \begin {pmatrix} 1\
0\ -a \end{pmatrix} = -a"3,8$ va $§$|SCD| = [\vec{SA} \times
\vec{SC}| = a"2\sqrt{2}.$$ Suy ra $$d = \frac{|SCD \cdot

\vec{SB}|} {|SCD|} = \frac{a"3} {a"2\sqrt{2}} = \frac{a} {\sqrt{2}} =
\boxed {\textbf{(D) } \frac{\sqrt{2}a}{2}}.$$

Céc duong thang AB va SC vudng goc véi nhau, vi vy ta cin tim do
dai doan thang BH, trong d6 H 14 hinh chiéu vudng géc ctia B 1én mit
phang SCD.

Ta xét tam giac SCD va duong thiang BH, ta c6:

. Mit phang (SCD) 1a mot mit phing cit vudng goc v6i canh day
ABCD cua hinh chop, nén tam giac SCD 1a tam giac déu canh do6 dai
2a.

. Tu diém B ké duong vudng goc v6i mat phing (SCD), goi H 1a
hinh chi€u cta B 1én mat phang (SCD).

. Khoang cach tir B dén mat phang (SCD) chinh 1a ¢ dai doan
BH.

Do tam giac SCD déu nén ta c6 SH = CD = 2a. Ta ké HK vudng goc
v6i SC tai K, khi do:

. Ta cd SK=a, vi SA=a vatam gidc SAK can.

. TacOKH=SH-SK=2a-a=a.

Suy ra tam giac SBH cén tai B va c6 duong cao BH=2/3 HK = 2/3 a.
Do d6, khoang cach tir B dén mit phang (SCD) bang BH va bang 2/3 a.
Viay dap an dang 1a: C. 2V3 a/3.

Cau 39. C6 bao nhiéu s nguyén x théa man log_3 {x2 - 16} {343}
<log 7 {x"2-16}{27} ?

A. 193

B. 92

C. 186

D. 184

Bit ddu bang cach dwa ca hai vé vé cung co sd, ta duoc:

log 3(x"*2 - 16) + 3log 3(7) <log_ 7(x"2 - 16) + 2log_7(3)

Ta thay duogc rang x*2 - 16 > 0 (do logarit khong xac dinh & cac gié tri
4m), do do6 chiing ta c6 thé chia ca hai vé cho x2 - 16 ma khéng dbi
dau ctia bat phuong trinh ban dau. Khi do, ta dugc:

log 3(x"2 - 16)/(x"2 - 16) + 3log 3(7)/(x"2 - 16) <log_ 7(x"2 -
16)/(x"2 - 16) + 2log_7(3)/(x"2 - 16)

baty =x"2 - 16, ta co:

log 3(y)/y + 3log 3(7)/y <log 7(y)/y + 2log _7(3)/y

Dit f(y) = log_3(y)ly + 3log_3(7)/y - log_7(y)/y - 2log_7(3)ly, ta can
tim s6 lwong nghiém nguyén cia bat phuong trinh f(y) < 0.




Ta ¢ £'(y) = [log3)/y - log(7)/yl/(y"2) = (log(3) - log(7))/y"2. Vi
log(3) <log(7) nén f°(y) > 0 dbi véi moi gia tri duong ciia y. Do do
ham s f(y) 1a dong bién trén khoang (0, +o0).

Ta biét f(17) = 0, do d6 f(y) < 0 d6i v6i moi gi tri 16 <y < 17. Nhu
vay, c6 tat ca 17 - 16 = 1 s6 nguyén thoa min bat phuong trinh ban dau.
Vay ddp dn la A. 193.

Cau 40. Cho ham s6 f(x) lién tuc trén R. Goi F(x), G(x) 14 hai nguyén
ham cua f(x) trén R thoa man F(4)+G(4)=4 va F(0)+G(0)=1. Khi d6
\int"2_0 f(2x) dx bang

A.3

B. 3/4

C.6

D.3/2

Ta co: \begin{align*} \int_0"2 f(2x)dx &=\dfrac{1} {2} \int_0"4 f(t) dt
\ &=\dfrac{1} {2} \left[F(t)+G(t)\right] 0"4\ &=

\dfrac {1} {2}\left[(F(4)+G(4))-(F(0)+G(0))\right] \ &=\dfrac{1} {2} (4-
1)\ &=\dfrac{3} {2}. \end{align*} Vay dap an la $\boxed {\textbf{(D)
13/2}8.

Cau 41. C6 bao nhiéu gia tri nguyén cua tham s6 m dé ham sd y = -
x4+ 6x2 +m x ¢6 ba diém cuc tri?

A. 17

B. 15

C.3

D.7

Dé ham sb $y=-x"4+6x"2+m$ c6 ba diém cuc tri, ta can di tim cac gia
tri ciia $m$ dé ham s nay c6 hai diém cuc tiéu va mot diém cuc dai.
Ta c6 dao ham $y'=-4x"3+12x=4x(x"2-3)$. Ham s6 c6 ba diém cuc tri
khi va chi khi dao ham bang 0 c6 3 nghiém. Khi d6, ta cin tim cac gia
tri ciia $m$ sao cho phuong trinh $-x"4+6x"2+m=k$§ c6 dung 3
nghiém.

Dé y ring $-x4+6x"2+m\leq m$ voi moi $x \in \mathbb {R}$. Khi do,
néu $m<0$ thi $-x4+6x"2+m<0$ voi moi $x \in \mathbb {R}$, do d6
ham s khong ¢6 cuc dai. Do d6, ta s& giéi han $m \geq 0.

Néu $m=08$, ham s6 s& khong c6 diém cuc dai nén khong phai 1a dap
an. Ta can xét truong hop $m>08$.

Khi $m>0$, phuong trinh $-x"4+6x"2+m=k$ c6 ding 3 nghiém khi va
chi khi d6 thi ham s $y=-x"4+6x"2+m$ cit dudng thang $y=k$ ¢ ba
diém phan bi¢t. Khi do, ta can tim $k$ sao cho dd thi ciia ham s6 cit
duong thang $y=k$ ¢ ba diém phan biét. Pé tim duoc gia tri cua $k$
nay, ta cn vé d6 thi ctia ham $0.

Dau tién, ta v& do thi cia ham sé $y=-x"4+6x"28.

<img src="https://i.imgur.com/hF46U88.png" width="400">

Ta thdy rang do thi ctia ham s6 ¢6 hai diém cuyc tiéu tai $(0,0)$ va
$\1eft(\sqrt {3},3\sqrt {3} \right)$.

Bdy gio ta v& duong thang $y=k$ va xac dinh gia trj cua $k$ dé do thi
clia ham s cat duong thang $y=k$ & ba diém phan biét.




Néu $k \leq 08, dudng théing $y=kS$ s& cat d6 thi ctia ham s6 & khong
qua hai diém. Do d6, ta can xét truong hop $k>08.

Khi $k>08, db thi ctia ham s6 sé ¢

Pé ham sb $y =- x4 + 6x"2 + mx$ c6 ba diém cuc trj thi do thi cua
ham sb phai ¢ hai diém cuc dai va mot diém cuc tiéu. Diém cuc dai
ctia ham s6 xdy ra khi $x=\pm \sqrt{2}$, diém cyc tiéu xay ra khi
$x=08.

Ta co: $$ y' = -4x"3 + 12x + m $$ Dé tim s gia tri nguyén ctia tham s6
$m$ dé ham sb c6 hai diém cuc dai tai $x=\pm \sqrt{2}$, thi cAn thoa
min diéu kién: $$ y'(\sqrt{2})=y'(-\sqrt{2})=0$$ $$ \Leftrightarrow
\begin{cases} -8\sqrt{2}+12+\sqrt{2}m=0 \ 8\sqrt{2}+12-\sqrt{2} m=0
\end{cases} $$ $$ \Leftrightarrow \begin{cases} m = 5\sqrt{2} \ m =
19\sqrt{2} \end{cases} $$

bé ham so c6 diém cuyc tiéu tai $x=08, ta can $y' (0)=08, suy ra $m=08.
Vay s6 gia tri nguyen ctia tham s6 $m$ dé ham sd c6 ba diém cuc tri la
s6 luong céc gia tri $m$ théa man cac diéu kién trén, tic 1a
$m=5\sqrt{2}$, Sm=19\sqrt{2}$ va $m=0$. Do do, dap an la

$\boxed {\textbf{(D) } 7}8.

Cau 42. Xét cac s6 phuc z thoéa man |22 — 3 — 4i| =2 |z|. Goi M vam
lan Iuot 14 gia tri 16n nhét va gia tri nho nhét cia |z|. Gia tri cia M2
+m”2 bang

A. 28

B. 18+4\sqrt{6}

C. 14

D. 11+4\sqrt{6}

Giai thich:

Ta ¢6 phuong trinh $|z2 - 3 - 4i| = 2|z|$ twong duwong vdi hé:
$\begin{cases} |22 - 3 - 4i|"2 = 4|z|"2\ |z|"2 = x"2 + y"2 \geq 0
\end{cases}$

Suy ra:

$|272 - 3 - 4i]"2 = |(x"2-y"2-3) + 2xyi - 4|2 = (x"2-y"2-3)"2 +
4x"2y"2 - 8x"2 + 16y"2 = 4(x"2+y"2)|z|"2$

Tuong duong voi:

$(xN2-y"2-3)"2 + 4x2y"2 - 8xM2 + 12y"2 = 0%

bat $t =x"2 - y"2§, $u = xy$ thi $t"2 + 4u"2 - 8t + 12y"2 = 0§
Ta c6 $4t2 - 16y”2 = (2t-4y)(2t+4y) \leq 0$

Suy ra: $|t| \leq 2]y|$

Do dé:

$0 \leq (x"2+y"2) = [z]"2 =\frac{1} {2} (|z]"2 + |2|*2) \leq
\frac{1}{2}(M"2+m"2)$

Ma $(x"2 + y"2)"2 = t"2 + 4u”2 \leq 4]y|*2 (t|+4]y|) \leq 8|y|"*3$
$\Rightarrow 0 \leq |z|*2 \leq 2\sqrt{2}|y|*{3/2}$

Téng quat, $M"2+m”2 \leq 8\sqrt{2}$.




Dé chiing minh $M”2+m”2 = 8\sqrt{2}$, ta can tim $z$ sao cho $|z|"2
= 2\sqrt {2} [y {3/21$ va $(xA2+y 2)"2 = 4ly|*2 ([t+4ly])$. Khi db,
phuong trinh $|z2 - 3 - 4i| = 2|z|$ twong duong véi $t°2 + 4u”2 - 8t +
12972 = 08 va $(x2+y"2) = [z]*2S.

Chon $y = \sqrt{\frac{3\sqrt{2} } {2} }$, $t = 2y$, $x =y$ thi §|z|"2 =
2\sqrt{2}[y[*{3/2}$ va $(x"2+y"2)"2 = 4|y|*2 (|t|+4]y])$. Khi do,
phuong trinh $|z2 - 3 - 4i| = 2|z|$ twong duong véi $t°2 + 4u2 - 8t +
12

Dé giai quyét bai toan nay, ta can sir dung dinh 1y Pitago trong tam giac
vuong. Trudc tién, ta can tim cac gia tri cia z bang cach giai phuong
trinh [z"2 -3 —4i| =2 |z|.

Goi z=a +bi véi a, b 1a hai s6 thuc. Khi d6, ta co:

|22 — 3 —4i| = |(a"2 — b"2 — 3) + 2abi — 4i| = sqrt((a”2 — b2 —3)"2 +
(2ab —4)"2)

Va

|z| = sqrt(a™2 + b"2)

Do @6, phuong trinh |z*2 — 3 — 4i| = 2 |z| twong duong voi:

(a"2 —b"2 — 3)"2 + (2ab — 4)"2 = 4(a”2 + b"2)

Mo¢ rong phuong trinh, ta thu dugc:

a™M —2a™2b"2 — 6a"2 +bM + 82 -7=0

Pay 1a mot phuong trinh bac 4 dbi véi a2 va b 2. Ta co thé giai
phuong trinh nay bang cach sir dung phuwong phép Viete hoic phuong
phap khac. Sau khi giai dugc phuong trinh nay, ta tim duoc tat ca cac
gia tri cua z.

Giasugiatriciazlax vay (x <y). Khi do, ta co:

X2 +y*2 < M2 (véi M 1a gia tri 16n nhat cua |z])

Va

X2 + y*2 > m”2 (v6i m 1a gia tri nho nhat cua |z])

Str dung dinh 1y Pitago trong tam giac vudng, ta co:

sqri((x”2 + y"2)"2 — 4x"2y"2) < M2 — m"™2

Va

sqrt((x"2 + y"2)"2 — 4x"2y"2) > M2 — m”2

Do d6, ta co:

M"2 + m"2 = sqrt(M”2 — m”"2)*2 + 4M 2m"2) < sqrt(M"2 — m"2)"2
+(M"2 + m"2)"2)




= sqrt(2(M"4 + m™4)) < sqrt(2(2M"2)"2) = 2sqrt(2)M"2

Vi vay, gia tri cia M2 + m"2 khong vuot qua 2sqrt(2)M"2. Tu do, ta
c6 thé gidi han gié tri cia M”2 + m”2 va tim dugc két qua cudi ciing.
Ap dung phuong phap trén, ta co:

a4 —2a"2b

Cau 43. Cho khéi lang try ding ABC.A’B’C’ ¢6 day ABC la tam giac
vuong can tai B, AB =a. Biét khoang cach tir A dén mit phang
(A’BC) bang \sqrt{6} a/3, thé tich khdi ling tru di cho bang
A.\sqrt{2} a"3/6

B. \sqrt{2} a"3/2

C.\sqrt{2} a™3

D. \sqrt{2} a"3/4

Goi O 14 trung diém cua AB.
Ta c6: OA=0B =a/2, AM =\sqrt{6} a/6. Khi do, ta tinh dugc OB’ =
OA’=20A=a.
Pé tinh dugc do dai h cta ling try, ta tinh khoang cach tir A’ dén mit
phing (ABC):
d(A’, (ABC)) =\frac{|A’B’ \cdot AB|} {2S {ABC}} =
\frac {|(2a)(\Mfrac{a} {\sqrt{2} })[} {2 \cdot \frac{1} {2} \cdot AB"2} =a
\sqrt{2}
Viay taco h=d(A’, (ABC)) =a\sqrt{2}.
St dung cong thirc tinh thé tich khéi ling tru V=S _{ABC} \cdot h, ta
dugc:

=\frac{1} {2} \cdot AB"2 \cdot h =\frac{1} {2} \cdot a"2 \cdot a
\sqrt{2} =\frac{\sqrt{2}} {2} a"3.
Vay dap an 13 A.

Cau 44. Cho ham s6 y = f(x) c6 dao ham lién tuc trén R va thoa man
f(x) + x f(x) =4 x*3 + 4 x +2, \forall x \in R. Dién tich hinh phang
gidi han bai cac duong y = f(x) va y = £’(x) bang

A.y=5/2

B.y=4/3

Cy=12

D.y=1/4

Dé tinh dién tich hinh phing gidi han béi cac duong y = f(x) vay =
£(x), ta can tim dugc cac diém cit nhau ciia hai dudng nay. Ta cé:
y=fx)+ty=1(x) < f{x)-f(x)=0

Viy cac diém cét nhau cua hai duong la cac diém c6 hoanh do x thoa
mén f(x) = f’(x). Dé tim duoc cac diém nay, ta giai phuong trinh f(x) —
’(x) = 0. bat g(x) = f(x) — x"3 — 2x, ta co:
f(x)-f'x)=0ofx)='x)©gx)==x3-x+2=0

Phuong trinh ndy ¢6 nghiém duy nhét x = 1.

Ta lai c6:

f(x) + xf'(x) =4x"3 +4x +2

e 7(x) + xf7(x) + f(x) + ’(x) = 12x*2 + 4

S xf7(x) +2£7(x) + 2f(x) = 12x"2 + 4

Dao ham ca hai vé ta duoc:

7(x) + 2f7(x) + 27(x) + 2f(x)’ = 24x

& 7(x) + 417 (x) + 2f(x) = 24x

Ta s& giai phuong trinh vi phan bac hai nay dé tim dugc ham s6 f(x) va
tinh duoc dién tich can tim.




baty =1’(x), ta co:

y’ + 4y + 2f = 24x

oy +4y=24x - 2f

Day 1a phuong trinh vi phan bac nhat voi hé sé goc bang 4. Giai
phuong trinh d6, ta dugc:

y(x) = c.exp(-4x) + 6 — 2x

Vé6i ham sb nay, ta co thé tinh dugc f(x):

’(x) = y(x) = c.exp(-4x) + 6 — 2x

f(x) = - c/4.exp(-4x) + 3x —x"2 +d

Tir diéu kién £(0) + 0f*(0) = 2, ta ¢ d = 2. Tir diéu kién f(4) + 4£*(4) =
66, ta c6 ¢ =-8/3. Vay ham sb can tim 1a:

f(x) =2 — 2x"2 + 8/3.exp(-4x)

Dién tich cén tim 1a:

S = [(0,4) |f(x) — £(x)| dx

Ta tinh duoc:

Cau 45. Trén tap hop sO phirc, xét phuong trinh z/'2 — 2(mtl)z + m™2
=0 ( m la tham s0 thyc). Co6 bao nhiéu gia tri cia m d€ phuong trinh
d6 c6 hai nghiém phan biétz 1,z 2thoaman |z 1|+ |z 2|=27?

Al
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Tacod $z 1+z 2=2(m+1)$ va $z 1z 2=m"2$. Tu |z 1|+ |z 2| =2, suy
ra $|z_1],)z_2\leq 1$. Ap dung bat dang thirc AM-GM, ta c6
$2=z_11+z_2|\leq 2\sqrt{|z 1|z 2|}\leq 1 \Rightarrow$ phuong trinh
chi c6 nghi¢ém khi $|z_1|=|z_2|=18, va khi d6 $z_1z 2=-18. Giai
phuong trinh $z2-2(m+1)z+m”2=0$ ta c6 $\Delta = 4(m+1)"2-4m"2 =
8m+4$. Phuong trinh c¢6 hai nghiém phan biét khi va chi khi $\Delta >0
\Leftrightarrow m > -\frac{1} {2}$. Néu $z_1z 2=-1$, thi

$z 1+z 2=2(m+1)$, suy ra $|z_1+z_2\leq 2|m+1|$. Ap dung bt déing
thire tam giac, ta ¢6 $2=|z_1+z 2|=|z_1+z_2|\leq 2|m+1|\Rightarrow
Im+1|\geq 1$. Két hop hai bat dang thirc trén, ta co

$\left {\begin {matrix} jm+1[\geq 1 \ m > -\frac{1}{2}

\end {matrix } \right. \Leftrightarrow m\in \left(\frac{-3} {2} ;-

\frac {1} {2}\right] \cup [1;H\infty)$. Vay sd gia tri cia $m$ thoa man la
$28. Pap an chinh xac 1a $\boxed {\textbf{(C) }2}$.

Cau 46. Trong khong gian Oxyz, cho diém A(0;1;2) va dudng thang
d: \frac{x-2} {2} =\frac{y-1}{2} =\frac{z-1} {-3}. Goi (P) la mat
phang di qua A va chira d. Khoang cach tir diém M(5;-1;3) dén (P)
bang

A.S

B.1/3

Goi $B$ va $C$ lan luot la cac diém trén duong thing $d$ sao cho
$AB \perp d$ va $AC \perp ABS. Ta c6 thé tim dugc cac toa do cua
$B$ va $CS$ nhu sau: \begin{align*} \begin{cases} \frac{x B -2}{2} =
\frac{y B-1}{2} =\frac{z B- 1}{-3}\x B"2+y B2 +z B2 =
AB"2 \\end{cases} &\implies (x_B,y B,z B)=\left(3, 2, -1\right) \
\begin{cases} \frac{x C-2}{2} =\frac{y C-1}{2} =\frac{z C -
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1}{-3} \x C"2+y C"2+z C"2=AC"2\\end{cases} &\implies
(x_C,y_C,z C)=\left(1, -1, 4\right) \ \end{align*} Mit phiang $(P)$
chtra $d$ nén co thé viét duoc phuong trinh cta $(P)$ dudi dang
[\frac{x - 2} {2} =\frac{y - 1} {2} =\frac{z - 1} {-3} =t] Do $(P)$ di
qua $A(0;1;2)$ nén ta c6 phuong trinh ctia $(P)$ 1a [\frac{x - 2} {2} =
Mfrac{y - 1} {2} =\frac{z - 1} {-3} =t\implies 2x =2t + 2,2y =2t+ 1,z
=3t + 1] Do d6, ta c6 toa do cuia vector phép tuyén cua $(P)$ 1a $(2,2.-
3)$.

Goi $HS 1a hinh chiéu ctia $M$ 1én $(P)$, ta c6 [\overrightarrow {MH}
=\frac {\overrightarrow { AM} \cdot

\overrightarrow {n} } {\left\overrightarrow {n}\right|*2} \cdot
\overrightarrow {n} = \frac{(5, -2, 1) \cdot (2, 2, -3)} {17} \cdot (2, 2, -
3) =\left(\Mrac{4} {17}, \frac{4} {17}, -\frac{6} {17} \right)] Do $H$
thudc $(P)$ va $M \notin (P)$ nén $H$ chinh 14 hinh chiéu vudng cua
$MS 1én $(P)$ va ta c6 [MH = \left)\overrightarrow {MH } \right| =

Céu 47. C6 bao nhiéu cip so nguyén (x;y) thoéa mén log_3 ( x2 +
y*2 +x)+log 2 (x*2+y"2)\leq log 3 x +log 2 (x"2 +y"2 + 24 x)
A. 89

B. 48

C.90

D. 49

\frac{2\sqrt{2}} {17}.] Vay dap an la $\mathbf{(B) }\frac{1}{3}8$.
B4t du gidi bai tosn bing céch tich log bling cich sif dung tinh chit

dung

3(4a® + 482" — 122%y" — 288z — 144y” + 41472)
42° — 122°y% — 144z — 12y° + 13824

Ja ph

Cau 48. Cho khoi non c6 dinh S, chiéu cao bang 8 va thé tich bang
800\pi/3. Goi A va B 1a hai diém thuc duong tron day sao cho AB =
12, khoang cach tir tim cua duong tron day dén mit phing (SAB)
bang

A. 8\sqrt{2}

Goi $08 la tim duong tron ddy cua khoi non, $RS 1a ban kinh duong
tron ddy, $M$ 1a trung diém cua $ABS, $HS 1 hinh chicu cta $S$ 1én
duong thang $ABS.




B. 24/5
C. 4\sqrt{2}
D. 5/24

Ta co6 $V_{SAB}=\dfrac{1}{3}V_{SABC}=\dfrac{1}{3}\cdot
\dfrac{1}{3}V_{SABC'D}=\dfrac{800\pi} {81}$ (véi $C',D$ lan luot
1a trung diém cua $SA,SBS).

Goi $d$ 1a khoang cach tir $O$ dén mat phang $(SAB)S, ta can tinh
$dS.

Xét tam gidc SOABS c6 SOM=\dfrac{1} {2} AB=6% va $AB=128$, suy
ra $\angle MOB=90"\circ$. Vay $d=OH\sin \angle
MOH=\dfrac{OH} {2} $.

Xét tam giac $SABS, theo dinh 1i cosin ta c6: $SA2+SB*2-2SA\cdot
SB\cos \angle ASB=AB"2 \Rightarrow \cos \angle

ASB=\dfrac{5} {6} $.

Ap dung dinh li cosin 1an lugt cho cac tam giac $SAB,SMO,MOBS ta
co:

$\begin{cases} AB"2=SA"2+SB"2-2SA\cdot SB\cos \angle ASB \
2SM"2=AB"2+0OM"2-OB"2 \ OM"2=0B"2+BM"2-20B\cdot BM\cos
\angle MOB \end{cases} \Rightarrow \begin{cases} \cos \angle
ASB=\dfrac{5} {6} \ 2SM"2=SA"2+SB"2+0OM"2-R"2 \ OH"2=0M"2-
HM"2 \end{cases}$

Mait khac, ta c6 $V_{SABC}=\dfrac{1}{3}S_{SAB}SH=800\pi
\Rightarrow S_{SAB}=\dfrac {2400} {\sqrt{73}}8$.

Suy ra $R*2=\dfrac{S {SAB}} {\pi}=\dfrac{2400}{73}8$.

Két hop cac cong thire trén, ta suy ra duoc

$d=\dfrac {OH} {2}=\dfrac{1} {4}\sqrt{3(80-R"2)}=\dfrac{5} {24} $.
Vay dap an chinh xac 1a $\boxed {\textbf{(D) }5/24}8$.

Cau 49. Trong khong gian Oxyz, cho hai diém A(0;0;10) va B(3;4:6).
Xét cac diém M thay ddi sao cho tam giac OAM khong c6 goc ti va
c6 dién tich bang 15. Gia tri nho nht cua d6 dai doan thing MB
thudc khoang nao dudi day?

A. (4;5)

B. (3;4)

C.(2;3)

D. (6;7)

Goi $08$ 1a goc toa do. Ta co:

. Dién tich tam gidc $OAMS bang mot nira tich vector ciia hai
vecto $\vec{OA}$ va $\vec{OM}S$. Do tam gidc SOAMS khong co goc
tl nén tich vector cua hai vecto nay bang binh phuong do dai vecto
$\vec{OA}S.

. Dién tich tam giac $OABS$ bang mot nira tich vector ciia hai
vecto $\vec{OA}$ va $\vec{OB}§.

Do d6, dién tich tam gidc SOAMS bang $\frac {1} {2} |\vec{OA}| \cdot
h$ va dién tich tam giac $OABS bang $\frac{1} {2} [\ec{OA}| \cdot
[\vec{OB}|$, trong d6 $h$ la 6 dai dudng cao cia tam giac SOAMS.




Vay, ta c6: $$h = \frac {2 \cdot 15} {[\wec {OA} |} =

\frac {6} {\sqrt {10} }$$ va $$|\vec {OB}| = \frac{2 \cdot

15} {[\vec{OA}[} = \frac{12} {\sqrt{10}}.$$

Goi $M(x,y,z)$, ta c6 phuong trinh mt phing $(OAB)S la:

Cau 50. C6 bao nhiéu gia tri nguyén cua tham so a \in (-10; H\infty)
dé ham sd y = [x"3 + (a+2)x + 9 — a*2| dong bién trén khoang (0;1) ?
A. 12
B. 11
C.6
D.5

Ta c6 thé giai bai toan bang cach vé d6 thi ctia ham s6 $y = [x"3 +
(at2)x +9 - a"2[S.

Pé ham sé ddng bién trén khoang $(0,1)$ thi n6 phai ludn dong bién
trén khoang d6 hodc ludn nghich bién trén khoang do.

Trudc hét ta xét truong hop ham s6 dong bién trén khoang $(0,1)$. bé
ham s6 nay dong bién trén khoang $(0,1)$, ta can phai xét truong hop
$a$ 1a s6 am va $a$ 14 s6 khong am.

Khi $a <08, ta c6 $a2 > 08 va $x"3 + (a+2)x + 9 - a*2 > 08 trén
$(0,1)$. Vi vay, $y$ s& dong bién trén $(0,1)$ néu va chi néu $y(0) <
y(1)$. Tirc 13, $8]9-a"2| < |1+a*2+2a|.$$ Néu $a \geq -18, bit ding thirc
trén tuong duong vai $a2 - 2a - 8 < 08, hay $(a-4)(at+2) < 0$. Do do,
$-2 <a <4$. Néu $a < -13, bit dang thirc trén twong duong véi $a”2 +
2a - 8 <08, hay $(a-2)(at+4) < 0S. Do do, $-4 <a <-28. Tom lai, néu
$a<0$ va ham sb dong bién trén khoang $(0,1)$ thi $a$ phai thuoc doan
$(-4,-2)\cup (-2,4)8.

Khi $a \geq 08, ta co $a2 \geq 0% va $x3 + (a+2)x + 9 - a"2 > 03 trén
$(0,1)$. Vi vay, $y$ s& dong bién trén $(0,1)$ néu va chi néu $y(0) >
y(1)$. Tuc 13, $$|9-a72| > |1+a*2+2a|.$$ Néu $a \geq -1$, bat dang thirc
trén twong duong vdi $a”2 - 2a - 8 > 03, hay $a < -2$ hoac $a > 43. Do
d6, néu $a \geq 0$ va ham sé ddng bién trén khoang $(0,1)$ thi $a$
phdi thugc doan $(-\infty, -2) \cup (4,\infty)$.

Tiép theo, ta xét trudng hop ham sé nghich bién trén khoa

Giai phuong trinh $x3 + (a+2)x + 9 - a"2 = 08, ta dugc $x = f(a)$ 1a
nghiém duy nhét ciia phuong trinh trén $\mathbb{R}$ (do ddng bién
trén $(0,1)$).

Pé ham s6 dong bién trén $(0,1)$, ta can xét cac truong hop sau:

. Truong hop $f(a) \le 0$ v4i moi $a \in (-10, \infty)$: Ta c6 $f(a)
\le 0 \Leftrightarrow a2 \ge 93, suy ra $a \in (-\infty, -3] \cup [3,
+\infty)$. Tlr d6 suy ra s6 gia tri nguyén ctia $a$ thoa man 13 $83.




. Truong hop $f(a) \ge 0% vai moi $a \in (-10, \infty)$: Tuong tu,
ta co $f(a) \ge 0 \Leftrightarrow a2 \le 98, suy ra $a \in [-3, 3]$. Tur do
suy ra sb gia tri nguyén ctia $a$ thoa man 1a $73.

Viy tong sd gi trj nguyén clia $a$ thoa mén 1a $7+8=\boxed {15}$.




