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Prompt (Céau héi)

ChatGPT’s answer (Cau tra loi)

Cau 1. Tir mot nhém hoc sinh gom 6 nam va 8 nit, c6 bao nhiéu
cach chon ra mot hoc sinh?

A. 14

B. 18

C.6

D.8

Dé chon ra mot hoc sinh tir nhdm hoc sinh gom 6 nam va 8 nit, ta c6 tong
cong 14 ngudi dé lya chon. Do dé, sé cach chon ra mot hoc sinh 1a 14.
Vi vay, dap 4n 13 A. 14.

Cau 2. Cho cap s6 nhan (u_n) véi u_1=2 va u_2=6. Céng boi cua
cap sb nhan di cho bang

A.3

B.-4

C.4

Tabiét dwoc u_1 =2 vau_2 = 6. Ta su dung cong thiic cua cap s6 nhan:
u_n=u_1*rn-1)

va

u (n+tl)=u_1*r™n

Chia hai phuong trinh nay v6i nhau, ta dugc:
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D. 1/3

u (n+/un=r

Thayu_1=2vau_ 2 =6 vao, ta co:

u?2ful=3=r
Vay, céng boi cua cap sé nhan lar = 3.
Pap 4n 13 A. 3.

Céu 3. Dién tich xung quanh cta hinh non c6 d6 dai duong sinh
1 va ban kinh day r bang

A 4\pirl

B.2\pirl

C.\pirl

D. 1/3\pirl.

Pé tinh dién tich xung quanh cua hinh nén, ta sir dung céng thic:
S=\pirl
Trong d6, r 1a ban kinh day va 1 1a duong sinh caa hinh nén.

Vivay, dap an la C. \pi r I.

Cau 4. Cho ham sb f(x) c6 bang bién thién nhu sau:

x: -\infty -1 0 1 H\infty

£(x): +0-0+0-

f(x): -\infty \rightarrow 2 \rightarrow 1 \rightarrow 2 \rightarrow
-\infty

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

A. (1;H\infty)

B. (-1;0)

C.(-11)

D. (0;1)

Dé xac dinh khoang dong bién cua ham sd, ta can phan tich su bién thién caa
dao ham. Tur bang bién thién, ta thiy rang f'(x) > 0 trén khoang (-0, -1) va
(1, +o0), fi(x) < 0 trén khoang (-1, 0) va (0, 1), va f(x) = 0 tai x = -1, 0, 1.
Khi f(x) > 0, f(x) dang tang va khi £(x) < 0, f(x) dang giam. Do d6, ham s6
ddng bién trén cac khoang (-o0, -1) va (1, +o0), va ddng bién giam trén khoang
(-1,0) va (0, 1).

Vay, dép an 13 C. (-1:1).




Cau 5. Cho khéi lap phuong c6 canh bang 6. Thé tich cua khoi
lap phuong di cho bang

A. 216

B. 18

C. 36

D.72

Thé tich cua khéi 1ap phuong 14 canh mii ba, vi vay thé tich cua khéi lap
phuong da cho la:

V =673 =216

Vay, dap an 13 A. 216.

Cau 6. Nghiém cua phuong trinh log_3 (2x-1) =2 la
A. x=3

B. x=5

C. x=9/2

D. x=7/2

Bat dau bang cach viét lai phuong trinh dudi dang mi:
log 3(2x-1)=2=>3"2=2x-1=>9=2x-1=>2x=10=>x=5
Vay, nghiém ctua phuong trinh la x = 5. Pap an la B.

Cau 7. Néu \int*2_1 f(x) dx = -2 va \int*3_2 f(x) dx = 1 thi
\int"3_1 f(x) dx bang

A. -3

B.-1

C.1

D.3

Ta co:

\int"3_1 f(x) dx =\int*2_1 f(x) dx +\int"3_2 f(x) dx
Thay gié tri da biét vao ta dugc:
\int"3_1f(x)dx=-2+1=-1

Vay, dap an l1a B. -1.

Cau 8. Cho ham sé y = f(x) c6 bang bién thién nhu sau:

x: -\infty 0 3 +\infty

f(x):+0-0+

f(x): -\infty \rightarrow 2 \rightarrow -4 \rightarrow +\infty

Gia tri cyc tiéu caa ham sé da cho bang

Ham sb da cho c¢6 dinh cuc dai tai x = 0 va dinh cuc tiéu tai x = 3. Do d6, gia
tri cuc tiéu cua ham sb da cho la:

f(3) = -4

Vay, dap an 1a D. -4.




A 2
B.3
C.0
D.-4

Cau 9. Do thi ciia ham s6 nao dudi day c6 dang nhu duong cong
trong hinh bén?

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

B. y=x"4-2x"2

C. y=x"3-3x"2

D. y=-x"3+3x"2

buong cong trong hinh bén cé dang parabol, nén ta chon phuong trinh ham
sb cua dudng parabol tuong tu.

Tt hinh bén, ta thiy dudng cong cét truc hoanh ¢ hai diém bang cach dbi
xang qua tryc tung, do d6 hé s6 cua hang tir bac 4 trong phuong trinh ham
sb phai 1a am.

Tir dudng cong cua hinh bén, ta thay rang dudng cong cat truc tung tai hai
diém nam trén truc tung, doi xng qua goc toa do. Vi vay, phuong trinh ham
s6 phai cé dang:

y = -X" + ax"2

Tir d6, ta c6 thé tim gia trj cua a. Puong cong cit truc tung tai hai diém nam
trén truc tung, do do:

y=-x"+ax"2=0

Khi x =1 hoac x = -1. T d6, ta co:

a=y/ix"2=-1

Do d6, phuong trinh ham sb 1a:

y = -XM + x"2

Vay, dap 4n 1a A. y = -Xx + 2x/2.




Cau 10. Vi a la s thuc duong tuy ¥, log_2(a*2) bang

Ta co:

A.2+log 2a log 2(a"2)=21log_2a

B. 1/2+log_2 a Vay dap an la:

C.2log_2a C.2log 2a

D.1/2log 2a

Cau 11. Ho tit ca cac nguyén ham cua ham s6|Ta cd: \begin{aligned} &\int{\left( \cos{x}+6x \right) dx} \

fleft(x\right)=cos{x}+6x la
A. sin{x}+3x"2+C

B. -sin{x}+3x"2+C

C. sin{x}+6x"2+C

D. -sin{x}+C

=&\int{\cos{x}dx}+6\int{xdx} \ =&\sin{x}+3x"2+C \end{aligned} Vay
dap an chinh xac la (A).

Cau 12. Médun cua s6 phirc 1+2i bang
A.5

B. \sqrt{3}

C. \sqrt{5}

D.3

Ta c0: |1+2i| = sqrt(172 + 2°2) = sqrt(5)
Vay dap an 1a C. \sqrt{5}.

Cau 13. Trong khong gian Oxyz, hinh chiéu vudng goc cua diém
M(2;-2;1) trén mat phang (Oxy) c6 toa do 1a

A. (2;0;1)

B. (2;-2;0)

C. (0;-2;1)

D. (0;0;1)

Dé tim hinh chiéu vudng goc ciia diem $M$ trén mat phang $(Oxy)$, ta xét
vector phap tuyén cta mat phang d6 1a $\mathbf{n}=(0,0,1)$ va vector
$\overrightarrow{OM}=(2,-2,1)$.

Diém hinh chiéu $H$ caa $M$ Ién $(Oxy)$ nam trén duong thang di qua

$M$ va vudng goc vai $(Oxy)$, nén ta co thé sir dung vector phap tuyén dé




tim huéng cua duong thing d6. Vector phap tuyén cua duong thang la
$\mathbf{u}=(0,0,-1)$.

Str dung cong thirc hinh chiéu caa mot diém 1&n mot duong thang, ta co:
$3\overrightarrow{OH} =
\frac{\overrightarrow{OM} \cdot \mathbf{u}}{|\mathbf{u}|"2} \mathbf{u}
= \overrightarrow{OM} + \frac{2}{1"2 + 172} \mathbf{u} = \left(2,-
2,1+\frac{2}{2}\right) = (2,-2,2)$$

Do $H$ nam trén $(Oxy)$ nén toa do cua $H$ 1a $(2,-2,0)$. Vay dap 4n 1a
$\boxed{\textbf{(B) }(2,-2,0)}$.

\overrightarrow{OM} -

Cau 14. Trong khong gian Oxyz, cho mat cau (S):(x-
1)"2+(y+2)"2+(z-3)"2=16. Tam cua (S) cd toa do la

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

B. (1;2;3).

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

D. (1;-2;3).

Ta thay rang $(x-1)"2+(y+2)"2+(z-3)"2=16$ 1a phuong trinh ciia mot mat
cau tam $1(1,-2,3)$ va ban kinh $r=4$. Do d6, tam ctia mit cau $(S)$ co toa
do la $\boxed{\textbf{(B) } (1;2;3)}$.

Tam ctia mot mat cau c6 toa do 1a $(x_C,y_C, z C)$ va ban kinh $R$ duoc
cho béi phuong trinh $(x - x_C)"2 + (y -y_C)*"2 + (z - z_C)"2 = R"2$. V6i
mit cau $(S):(x-1)"2+(y+2)"2+(z-3)"2=16$, ta thiy toa d6 cua tdm chinh Ia
$(1,-2,3)$. Vay dap an chinh xac 1a $\mathbf{(B)}.$

Cau 15. Trong khong gian Oxyz, cho mit phang (o):3x+2y-
47+1=0. Vecto ndo dudi ddy 1a mot vecto phéap tuyén cia (o)?
A.n_2=(3;2;4)

B.n_3=(2;-4;1)

C.n_1=(3;-4;1)

D.n_4=(3;2;-4)

Dé tim vecto phép tuyén caa mot mat phang, ta chi can lay hé s6 cua bién s6
X, y, z trong phuong trinh mit phang va ghép chang lai dé tao thanh mot
vecto. Vay, vecto phap tuyén cia mat phang (o) c6 thé dugc tim bang cach
Iéy vecto v(a;b;c) co cac thanh phén a, b, ¢ 1an luot béng 3,2 va-4.

Vay dap an la: B. n_3 =(2;-4;1)




Cau 16. Trong khong gian Oxyz, diém nao dudi day thudc duong
thang d:(x+1)/(-1)=(y-2)/3=(z-1)/3 ?

A.P(-1;2;1)

B. Q(1;-2;-1)

C. N(-1;3;2)

D. M(1;2;1)

Puong thang d ¢ phuong trinh tham s6:

$\begin{cases} x+1=-t\ y-2=3t\ z-1=3t \end{cases}$

Vay ta co: $t=\frac{y-2}{3}=\frac{z-1}{3}=\frac{x+1}{-1}$

Thay X, Y, z cta cac diém vao biéu thirc trén va kiém tra, ta thiy rang chi c6
diém $Q(1;-2;-1)$ thoa man.

Viay dap an la: $\textbf{B. } Q(1;-2;-1)$

Cau 17. Cho hinh chop S.ABCD c6 day la hinh vuong canh
\sqrt{3} a, SA vubng goc voi mat phang day va SA=\sqrt{2} a
(minh hoa nhu hinh bén). Géc gitra duong thang SC va mat phang
(ABCD) bing

A. $45™{\circ}$.
B. $307{\circ}$.
C. $607{\circ}$.
D. $90"{\circ}$.

Dé tim gdc gitra duong thang SC va mit phang (ABCD), ta can tim goc gitta
duong thang SC va duong thang AB.
Goi O 14 trung diém cua CD, ta co:

AO vudng gdc véi SC va cit SC tai H (do SA vudng goc véi mit
phang (ABCD))

AC vubng goc véi BD, ma BD vubng gdc véi (ABCD) nén AC nam
trong mat phang (ABCD) va gdc giita AC va AB bang 45° (do AB la canh
caa hinh vudng)

Do d6, goc giita SC va AB bang goc gitra SH va AB.
Ta co:

AB = CD = $\sqrt{3}a$

OA = OD = $\dfrac{1}{2} CD = \dfrac{1}{2} \sqrt{3}a$

AH = $\dfrac{1}{\sqrt{2}} SA = a$




OH = OA - AH = $\dfrac{1}{2} \sqrt{3}a - a = \dfrac{\sqrt{3}-
2H{2}a%
$\cos \angle SHA
\dfrac{1}{\sqrt{2}}$
$\sin \angle SHA = \dfrac{OH}{SH} = \dfrac{\dfrac{\sqrt{3}-
2H{2}a}{\sqrt{2}a} = \dfrac{\sqrt{3}-2}{2\sqrt{2}}$
Ap dung cong thic $\cos \alpha = \cos (90Mcirc - \beta) = \sin \beta$ voi
$\beta = \angle SHAS, ta co:
$\cos \angle AHB = \sin \angle SHA = \dfrac{\sqrt{3}-2}{2\sqrt{2}}$
Do d6, goc gitra duong thang SC va mat phang (ABCD) bang goc $\angle
AHB =\arccos \dfrac{\sqrt{3}-2}{2\sqrt{2}} \approx 30™circ$
Vay dap an la B. 30°.

\dfrac{AH}{SH} = \dfrac{a}{\sqrt{2}a} =

Cau 18. Cho ham sé f(x), bang xét diu cua f' (x) nhu sau:
x: -\infty -1 0 1 +\infty

f(x):+0-0-0+

S6 diém cuec tri caa ham sé da cho la

A.0

B.2

C.1

D.3

Dé tim s6 diém cuc tri cua ham sd, ta can xac dinh diéu kién dé c6 diém cuc
tri. Theo dinh nghia, mot diém $x_0$ duoc goi 1a diém cyc tri caa ham sb
néu $f(x_0)$ 1a cuc dai hodc cuc tiéu cua ham sé trong mot khoang xung
quanh $x_0$.

Trong bang xét dau caa $f'(x)$, ta c6 $f'(x) > 0% trén $(-\infty, -1)$ va $(1,
+\infty)$, tac 12 ham sé dang ting trén cac khoang nay. Tuong tu, $f'(x) <
0% trén $(-1, 0)$ va $(0, 1)$, tuc 1a ham sé dang giam trén cac khoang nay.

Vay ta c6 thé két luan:




Néu $f(x)$ c6 diém cuc dai, thi n6 s& xuat hién tai mot diém $x_1%$
nao d6 trong khoang $(-\infty, -1)$ va mot diém $x_2$ nao do6 trong khoang
$(0, 1)$.

Néu $£(x)$ co diém cuyc tiéu, thi nd s& xuat hién tai mot diém $x_3%
nao d6 trong khoang $(-1, 0)$ va mot diém $x_4$ nao dé trong khoang $(1,
Ainfty)$.

Vay ham sb $f(x)$ c6 toi da hai diém cyc tri, va dap an la
$\boxed{\textbf{(B) }2}$.

Cau 19. Gia tri 16n nhat caa ham s f(x)=-x"4+12x"2+1 trén doan
[-1;2] bang

Al

B. 37

C.33

D. 12

Dé tim gid tri 16n nhat caa ham s6 $f(x)=-x"4+12x"2+1$ trén doan $[-1,2]$,
ta can xac dinh diém cuc dai cia ham sé trén doan nay.
Budc 1: Tim cac diém cuc tri cua ham sé $f(x)$.
Pé tim diém cuc tri cuia ham s6, ta can giai phuong trinh $f(x)=0$. Ta da
biét bang xét ddu cia $f(x)$ nhu sau:
x: -\infty -1 0 1 H\infty £(x): +0-0-0+
Phuong trinh $f(x)=0$ c6 nghiém la $x=-1,0,1$. Ta can kiém tra c4c gia tri
cua $f(x)$ tai cac diém $x=-1,0,1$ dé xac dinh ching la diém cuc tri cua
ham sb hay khong.

Khi $x=-1$: $f(-1)=12%, $f'(-1)=0$ (1a diém cuc dai).

Khi $x=0$: $f(0)=1$, $f'(0)=0$ (khong phai diém cuc tri).

Khi $x=1$: $£(1)=12$, $£'(1)=0$ (1a diém cyc dai).
Vay ham sé $£(x)$ c6 hai diém cuc dai 1a $x=-1$ va $x=1%.
Budc 2: Tim gié tri 16n nhat cia ham sé $£(x)$ trén doan $[-1,2]$.




Ta can kiém tra gié tri caa ham s $f(x)$ tai cac diém cuc tri va dau mit caa
doan $[-1,2]$ dé xac dinh gia tri I6n nhit caa ham sé.

Khi $x=-1$: $f(-1)=128.

Khi $x=1%: $f(1)=12%.

Khi $x=-\sqrt{3}$ hoac $x=\sqrt{3}$: $f(x)=13$.

Khi $x=28%: $f(2)=-27%$.
Vay gia tri I6n nhit caa ham sé $£(x)$ trén doan $[-1,2]$ 1a $13$. Pap 4an 1a
$\mathbf{(C)}$.

Dé tim gia tri 16n nhat caa ham sb $f(x)=-x"4+12x"2+1$ trén doan $[-1,2]$,
ta cAn tim diém cuc dai caa ham s trén doan nay.
Diém cuc dai caa ham sb $f(x)$ 1a diém ma ham sé dat gia tri 16n nhat. Diém
cuc dai nay c6 thé nam & dau doan $[-1, 2]$, cubi doan $[-1, 2]$ hoic nam
¢ trong doan $[-1, 2]$.
Pé tim diém cuc dai trong doan $[-1, 2]$, ta s& st dung dinh 1i Fermat nhu
sau:

Néu $f(x)$ co diém cuc dai tai $x_0$ thi $f'(x_0) = 0$.
Dé tim $x_0$, ta giai phuwong trinh $f(x)=0$ trén doan $[-1, 2]$.
Ta c6 $f'(x)=-4x"3+24x$, va bang dau caa $f(x)$ trén doan $[-1, 2]$ Ia:
x: -\infty -1 0 2 H\infty f'(x): - + 0 - +




Tur bang dau nay, ta thay rang $f'(x)$ c6 dau am trusc $x=-1$, diu duong
trong khoang $(-1,0)$, diu am trong khoang $(0,2)$ va diu duong sau
$x=2$. Do d0, $f(x)$ dat gia tri cuc dai tai $x=0$ hoac $x=2$.

Ta can kiém tra gia tri I6n nhat caa $f(x)$ tai $x=0$ va $x=2$ dé xac dinh
gia tri 16n nhat trén doan $[-1, 2]$.

Tai $x=08%, ta c6 $f(0) = 13.

Tai $x=28, ta c6 $f(2) = 33$.

Vay, gid tri 16n nhat caa ham sé $£(x)$ trén doan $[-1, 2]$ la $333.

Vay dap an chinh x4ac 1a (C) 33.

Cau 20. Xét tat ca cac s6 thuc duong $a$ va $b$ théa man $\log
{2} a=\log _{8}(a b)$. Ménh dé nao dudi day dung?

A. $a=b"{2}$.

B. $a"{3}=b$.

C. $a=b$.

D. $a"{2}=hb$.

Ta co:

log_2i/0la=log_8i/o}(ab)

& log_2ifvia=3log_2i/o{(ab)

& log 2iiva=3(log 2fvat+log 2ib)
& log_2i/va=3log_2ifviat+3log 2i/0b
& -2log_2lvla=3log_2{/0}b

& log 2{7ia(-2))=log_270(b"3)

& anN(-2)=b"3

& b (-2/3)=a

Vay, a va b théa méan log 2{/0ia=log_8i/oi(ab) khi va chi khi a = b*(-2/3).
Xét ting dap an:

A.  a=b*2: Khéng dung vi néu a = b2 thi

log 8/0i(ab)=log_8/0i(b*3)=3log_8i/ob+log 2i/oa.

Lo




B. a’3=b: Khong diang vi néu a"3=b thi
log_8i/vi(ab)=log_8i/0ia"4)=4log_8i/viatlog 2
C. a=b: Khoéng diung vi néu a=b thi

(Ao

D. a"2=b: Plng vi khi d6, b"(-2/3)=a=a"\(-2)=b"(4/3) & b"2=a"3.
Vay dap an la D.

Cau 21. Tap nghiém cua bat phuong trinh 5/(x-1)>5(x"2-X-9)
la

A. [-2:4]

B. [-4;2].

C. (-0;-2]U[4;+0)

D.( -00;-4]U[[2;+0)

Dé giai bat phuong trinh nay, ta chia thanh 2 truong hop:

Truong hop 1: $x\leq -2$

Khi d6, ta co:

$5M{x-1\geq 5Mx"2-x-9} \Leftrightarrow \frac{1}{5}\geq 5{x"2-2x-
10}$

$\Leftrightarrow \log_5 \frac{1}{5}\leq x"2-2x-10$

$\Leftrightarrow x"2-2x-10\leq -1$

$\Leftrightarrow (x-1)"2\leq 11$

$\Leftrightarrow -\sqrt{11}+1\leq x\leq \sqrt{11}+1$

Vi $x\leq -2$ nén ta chi xét $x\in [-\sqrt{11}+1;-2]$.

Truong hop 2: $x\geq 4%

Khi do, ta co:

$5"{x-1}\geq 5"{x"2-x-9} \Leftrightarrow 5"{x"2-x-10}\leq \frac{1}{5}$
$\Leftrightarrow x"2-x-10\leq -1$

$\Leftrightarrow (x-4)(x+3)\leq 0$




$\Leftrightarrow -3\leq x\leq 4$

Vi $x\geq 4% nén ta chi xét $x\in [4; \sqrt{11}+1]$.

Vay, tap nghiém cia bit phuong trinh 1a $[-\sqrt{11}+1:-2]\cup [4;
\sqrt{11}+1]$.

Vay, dap an chinh xac 1a $\textbf{(D)}$ $( -\infty;-4]U[2;+00)$.

Cau 22. Cho hinh try c6 ban kinh day bang 3. Biét rang khi cat
hinh try da cho bai mot mat phang qua truc, thiét dién thu duoc
la mot hinh vudng. Dién tich xung quanh cuaa hinh tru da cho bang

A. $18 \pi$.
B. $36 \pi$.
C. $54 \pi$.
D. $27 \pi$.

Goi hinh tru da cho la SABCDEFS$ voi $ABCDS$ la hinh vudng canh $2a$,
$0$ la tam hinh vuong SABCDS$ va $M$ 1a trung diém cua $ABS. Khi cat
hinh tru bai mot mat phang qua truc SOAS, ta thu dugc mot hinh vudng nén
mit phing d6 cit duong thang $BF$ ¢ trung diém $N$ cua $BF$. Ta cd $BN
= NF =\sqrt{2}a$.

[insert anh hinh try]

Do d6, $OM =\sqrt{3"2 - (\sgrt{2}a)"2} = \sqrt{9 - 2a"2}$ va $OF = OA +
AF = 3 +\sqrt{2}a$. Dién tich xung quanh cua hinh tru la $$S = 2\pi \cdot
OA \cdot OM = 2\pi \cdot 3 \cdot \sqrt{9 - 2a"2}.$$ Ta can tim gia tri $a$
dé dién tich $S$ dat gia tri cuc dai. Ta c6 thé sir dung bat dang thuc AM-GM
nhu sau: $$\begin{aligned} 2\pi \cdot 3 \cdot \sqrt{9 - 2a"2} &= 6\pi \cdot
\sqrt{(3 - a\sqrt{2})(3 + a\sqrt{2})} \ &\leq 6\pi \cdot \frac{(3 - a\sqrt{2}) +
(3 +a\sqrt{2H) {2} \ &= 18\pi. \end {aligned}$$ Pang thirc xay ra khi va chi
khi $3 - a\sqrt{2} = 3 + a\sqrt{2}$, tirc $a = 0$. Vay dién tich xung quanh
cuc dai cua hinh tru da cho 1a $S = 18\pi$, dap an 1a $\mathbf{(A)}$.




Gia st hinh tru c6 chiéu cao $h$ va dién tich xung quanh $S$.

Khi cit hinh tru bing mot mat phang qua truc cua nd, ta thu dwoc mot hinh
vudng cd canh bang ban kinh dy caa hinh tru 1a 3. Vi duong chéo cua hinh
vudng bang duong kinh day hinh tru, nén ta c6 $d=6$.

Puong cao cua hinh vudng bang duong cao cua hinh try, nén ta co
$h=\sqrt{d"2+3"2}=3\sqrt{2}$.

Dién tich xung quanh cta hinh try & $S=2\pi rh=2\pi \cdot 3 \cdot
3\sqrt{2}=18\sqrt{2}\pi$.

Vay, dap an 1a A. $18\pi$.

Cau 23. Cho ham sé f(x) c6 bang bién thién nhu sau:

x -\infty 2 3 H\infty

f(x)+0-0+

f(x) -\infty 1 0 +\infty

S6 nghiém thyc caa phuong trinh 3f(x)-2=0 l1a
A. 2.

B. 0.

C.3.

D. 1.

Ta c6 $f(x)$ co biéu thirc dao ham 1a $f(x)$, do do ta cé thé suy ra duoc biéu
thirc cia $f(x)$. Theo bang bién thién, $f(x)>0$ trén $(-\infty, 2)$ va
$'(x)<0$ trén $(2,+\infty)$. Do d6, $f(x)$ 1a ham ddong bién ting trén $(-
\infty, 2)$ va dong bién giam trén $(2,+\infty)$. Khi do, ham $f(x)$ dat gia
tri cuc dai tai $x=2% voi $f(2)=1$.

Vi vay, phuong trinh $3f(x)-2=0$ twong duong vaéi $f(x)=\frac{2}{3}$. Ta
chi can tim xem duong thang $y=\frac{2}{3}$ cit do thi cua ham sb
$y=Ff(x)$ bao nhiéu lan trén doan $(-\infty, +\infty)$.

Do thi cua ham sé $y=Ff(x)$ co cuc dai tai $x=2$ véi $f(2)=1$, va khi $x$
tién tai $-\infty$ hay $H\infty$ thi $y=F(x)$ tién toi $-\infty$, nén do thi cua

ham sb $y=f(x)$ s& ¢ dang nhu sau:




<center> <img src="https://i.imgur.com/2y2g1Sn.png" width="400px">
</center>

Puong thang $y=\frac{2}{3}$ cit d6 thi cua ham sb $y=f(x)$ dung & 2 diém
nhu hinh v&, nén sé nghiém thuc cia phuwong trinh 3f(x)-2=0 la
$\boxed{\textbf{(A) } 2}$.

Cau 24. Ho tit ca cac nguyén ham caa ham sé
$f(x)=\frac{x+2}{x-1}$ trén khoang $(1 ;+\infty)$ la:

A. $x+3\In (x-1)+C8$.

B. $x-3\In (x-1)+CS$.

C. $x-\frac{3H{(x-1){2}}+C$.

D. $x+\frac{3}{(x-1){2}}+C$.

Pé tim cac nguyén ham cua ham s6 $f(x)=\frac{x+2}{x-1}$ trén khoang
$(1,+\infty)$, ta c6 thé sir dung tinh chat: mot ham sé ¢6 vo s6 nguyén ham
trén mot khoang néu va chi néu nd khong phai 1a ham sé hing. Do do, ta s&
tinh dao ham cua cac dap an va xem d6 c6 phai 1a ham sb hang hay khéng.
a) $F(x) = x + 3\In(x-1) + C$

$F'(X) =1 + \frac{3}{x-1} = \frac{x-1+3}{x-1} = \frac{x+2}{x-1} = f(x)$
Vay $F(x)$ la mot nguyén ham cua $f(x)$.

b) $F(x) = x - 3\In(x-1) + C$

$F'(X) = 1 - \frac{3}{x-1} = \frac{x-1-3}{x-1} = \frac{x-4}{x-1} \neq f(x)$
Vay $F(x)$ khong phai la nguyén ham cua $f(x)$.

c) $F(x) = x - \frac{3}{(x-1)"2} + C$

$F'(x) = 1 + \frac{6{ (x-1)"3} = \frac{(x-1)"3 + 63}{(x-1)"3} \neq f(x)$
Vay $F(x)$ khong phai la nguyén ham cua $f(x)$.

d) $F(x) = x + \frac{3}{(x-1)"2} + C$

SF'(x) = 1 - \frac{6}{(x-1)"3} = \frac{(x-1)"3 - 6 }{(x-1)"3} \neq f(X)$

Vay $F(x)$ khong phai la nguyén ham cua $f(x)$.




Vay dap an dang 1a: $\mathbf{(A) } x+3 \In(x-1)+C$.

Cau 25. Pé du bao dan sé cua mot qudc gia, ngudi ta sir dung
cong thire S=Ae” {nr}; trong d6 A 1a dan s6 cua nam iy lam méc
tich, S 12 dan sé sau n nam, r 13 ti 18 ting dan s6 hang nim. Nam
2017, dan sb Viét Nam 13 93.671.600 ngudi (Tong cuc Théng ké,
Nién giam thdng ké 2017, Nha xuat ban Théng ke, Tr. 79). Gia
sur ti 1é tang dan s hang nam khong d6i 1a 0,81%, dy bao dan s6
Viét Nam ndm 2035 13 bao nhiéu ngudi (két qua 1am tron dén chix
s6 hang tram)?

A. 109.256.100.

B. 108.374.700.

C. 107.500.500.

D. 108.311.100

Dé tinh dan s Viét Nam nim 2035, ta can tim s6 dan S khi d tréi qua 18
nam (2017 - 2035).

Ta c0 cong thac: S = AeMnr}

Vi A = 93.671.600 (dan s6 nam 2017), r = 0,81% = 0,0081, n = 18.

S =93.671.600 * e~{0,0081 * 18} = 108.311.057,97 (s6 ngudi)

Vay dan s6 Viét Nam nam 2035 dy bao 1a khoang 108.311.100 ngudi. Vi
yéu cau 1am tron dén hang trim nén dap an 1a:

D. 108.311.100

Cau 26. Cho khéi lang try ding $A B C D \cdot A*{\prime}
BAM{\prime} C{\prime} D{\prime}$ c6 day la hinh thoi canh
$a, B D=\sqrt{3} a$ va $A A™{\prime}=4 a(\mathrm{minh}$
hoa nhu hinh bén). Thé tich cua khéi lang tru di cho bang

A. $2 \sgrt{3} a*{3}$.

B. $4 \sqrt{3} a"{3}$.

C. $\frac{2 \sqrt{3} a"{3}}{3}$.

D. $\frac{4 \sqrt{3} a{3}}{3}$.




Cau 27. Tong sb tiém can ding va tiém can ngang cta dd thi ham
s6 y=(5x"2-4x-1)/(x*2-1) la

A. 0.

B. 1.

C.2.

D.3

Dé tim s6 tiém can dung va tiém can ngang cua do thi ham sd, ta can phan
tich ham sb va xem xét hanh vi ciia né ¢ cac gidi han.

Dau tién, ta phan tich ham sb bang céach thuc hién phép chia da thirc:
5249192 1=5+4@—42—1=

5+4@+1-4€@—1x2—-15x2-4x—1=

5+x2—-14x—4=5+x+14—x—14

Nhan thay rang ham sé c6 hai diém phan thic 12 $x = -1$ va $x = 1$, va cac
gia tri cua ham sb khi $x$ tién dén $\pm \infty$ 12 $5$.

Do d6, ta ¢0 hai tiém can ding 1a $x = -13$ va $x = 18, va mat tiém can ngang
la $y = 5$ (khi $x$ tién dén $\pm \infty$). Vay dap an 1a $\boxed{\textbf{(C)
1218,

Cau 28. Cho ham s6 $y=a x*{3}+3 x+d(a, d \in \mathbb{R})$ c6
d6 thi nhu hinh sau. Ménh d& nao duéi day dung?

A. $a>0 ; d>0$.

B. $a<0 ; d>0%.

C. $a>0 ; d<0$.
D. $a<0 ; d<0$.

ATl

Nhin vao d thi, ta thay ham sé c6 dang "ludng d6" va tiép xuc véi truc
hoanh tai gic toa do (0,0). Piéu nay cho thiy hé sé a phai khac 0. Néu a>0
thi ham s6 s& c6 db thi chay tir phia ti bac tir | (& can dudi bén trai) dén phia
ta bac tir 111 (& can trén bén phai), nhung dong thoi ciing sé tiép xUc vai truc
hoanh & (0,0) va c6 dinh ¢ trén truc tung (diéu nay khong dung véi d6 thi da
cho). Do do, ta c6 a<0.

Tiép do, xét vé hé sb d, ta thiy ham sb cét truc tung tai diém (0,-1). Néu d>0,
dd thi s& nam duéi tryc tung. Tuy nhién, db thi di cho c6 phan nam trén truc
tung (tai diém (0,-1)). Do dé, ta c6 d<0.

Vay ménh dé dung 1a: a<0; d<0. Pap an chinh xac 1a (D).




Cau 29. Dién tich phan hinh phang dwoc gach chép trong hinh
bén bang

Aint_(-1)"2 (-2x"2+2x+4)dx

B.\int_(-1)"2(2x"2-2x+4)dx

C.\int_(-D)"2(-2x"2-2x+4)dx

D.\int_(-1)"2(2x"2+2x-4)dx

Dé tinh dién tich phan hinh phing dwoc gach chép trong hinh bén, ta can tinh
dién tich cua hinh vuéng $ABCD$ va cap s6 nhan tam gidc SADFS. Khi dé,
dién tich phan hinh phang duoc gach chép bang dién tich cua hinh vudng
$ABCDS$ trur di dién tich cua tam giac $ADF$. Ta c6:

buong cheo $ACS cua hinh vudng $ABCD$ Ia canh hinh vudng canh
$48%, do d6 SAC=4\sqrt{2}$ va dién tich hinh vudong $ABCDS$ Ila
$(4\sqrt{2})"2=32$.

Puong cao $AH$ cua tam giac SADF$ 1a canh nho nhiat cua cap s6
nhan $\triangle ADF$ va bang $1$, vi $AD=2$ va $\angle DAF=60"\circ$.
T @6, ta tinh duwoc $AF=\frac{2}{\sqrt{3}}$ va SHF=AF-
AH=\frac{2}{\sqrt{3}}-1$. Khi d6, dién tich tam giac $ADF$ bing
$\frac{1}{2}\cdot AH\cdot DF=\frac{1}{2}\cdot 1 \cdot (2+2\cdot
\frac{2}{\sqrt{3}})=2+\frac{4}{\sqrt{3}}$. Do do, dién tich phan hinh
phang dugc gach chép trong hinh bang: $$32-2-\frac{4}{\sqrt{3}}=30-
\frac{4}{\sqrt{3}}.$$ Vay, dap an dung la $\textbf{(C) Hint_{-1}"2 (-2x"2-
2x+4),dx$.

Cau 30. Cho hai s6 phuc z_1=-3+i va z_2=1-i. Phan ao cua s6
phirc z_1+\overline{z} 2 bing

A. -2.

B. 2i.

Ta co: z_1 + \overline{z_2} = (-3+i) + (1+i) = -2 + 2i Phan 40 cua z_1 +
\overline{z_2} 1a 2. Vay dap an1a C. 2.




C.2.
D. -2i.

Cau 31. Trén mit phang toa do, diém biéu dién sé phuc
z=(14+21)*2 13 diém nao dudi day?

A. P(-3:4)

B. Q(5:4)

C. N(4:-3)

D. M(4:5)

Taco $z = (1 + 2i)"2 = 1 + 4i + 4i"2 = -3 + 4i$. Vay diém biéu dién sé phuc
$z$ 1a $P(-3, 4)$ (dap an A).

Céu 32. Trong khong gian $O x y z$, cho cac vecto $\vec{a}=(1
; 0; 3)$ va $\vec{b}=(-2 ; 2 ; 5)$. Tich v6 hudng $\vec{a}
\cdot(\vec{a}+\vec{b})$ bang

A.25.

B.23.

C.27.

D. 29.

Ta co: \begin{align*}
\overrightarrow{a}.(\overrightarrow{a}+\overrightarrow{b}) &=
(1;0;3).(1-2;0+2;3+5) \ &=(1;0;3).(-1;2;8) \ &= 1.(-1) + 0.(2) + 3.(8) \ &=

23. \end{align*} Vay dap an ding la B. 23.

Cau 33. Trong khéng gian Oxyz, cho mit cau (S) c6 tam 1a diém
1(0;0;-3) va di qua diém M(4;0;0). Phuong trinh cua (S) 1a

A. X"2+y"2+(z+3)"2=25

B. x"2+y"2+(z+3)"2=5

C. XN2+yN2+(2-3)"2=25

D. x"2+y"2+(z-3)"2=5

Ta c6 duong thang qua 1(0;0;-3) va M(4;0;0) 1a: \begin{cases} x = 4t\y = 0
\ z = -3t \end{cases} Vi (S) qua M nén (S) cach diém M mét khoang bang
ban kinh R, suy ra phuong trinh cua (S) la: \begin{align*} &(x - 4)*2 + y"2
+ 22 = R"2 \ \Rightarrom\ & (4t-4)"2 + (-3t)*2 = R"2 \ \Rightarrow\ &
16172 - 16t + 9t"2 = R*2 \ \Rightarrow\ & 25t"2 - 16t = R*2 \ \end{align*}




Ta tinh tai diém M: $R*2 = (4-0)"2 + (0-0)"2 + (0+3)"2 = 25$ Vay phuong
trinh caa (S) 1a $x2-+y"2+(z+3)"2=25$ (dap 4n A).

Cau 34. Trong khong gian $0 x y z$, mat phiang di qua diém
$M(1 ; 1 ;-1)$ va vudng géc véi duong thang $\Delta:
\frac{x+1}{2}=\frac{y-2}{2}=\frac{z-1} {1}$ co6 phuong trinh
la

A. $2 x+2 y+z+3=08.

B. $x-2 y-z=08.

C. $2 x+2 y+z-3=08.

D. $x-2 y-z-2=03.

Puong thang $a$ co vector chi phuong 1a $\overrightarrow{v}=(2;2:1)$.
Mit phang vudng goc véi duong thang $a$ tai SM$ ciing vudng goc Vi
vector chi phuong cua duong thing dé, do d6 vector phap tuyén cua mit
phang $\overrightarrow {n}=(2;2;1)$. Phuong trinh mit phang tim dugc
biang cach s dung dinh nghia cia phuong trinh mat phang:
$$(2x+2y+2)+d=0,$$ trong d6 $d$ 1a hang sb, con lai thi thay $x=1, y=1,
z=-1% ta c6: $$2+2-1+d=0\Leftrightarrow d=-3.$$ Vay phuong trinh mat
phang la $2x+2y+z-3=0$, dap an 1a \textbf{C}

Cau 35. Trong khong gian $O x y z$, vecto nao dudi day la mot
vecto chi phuong ctia dwdng thang di qua hai diém $M(2 ; 3;-1)$
va$N(4;5;3) 7%

A. $\vec{u} {4}=(1;1;1)s.

B. $\vec{u} {3}=(1;1;2)$.

C. $\vec{u} {1}=(3;4;1)s.

D. $\vec{u} {2}=(3;4;2)$.

Ta cod vecto chi phuong cua thang la
$\overrightarrow{MN}=\overrightarrow{N}-\overrightarrow{M}=(2;2;4)$.
Tr d6, ta cob $$\begin{aligned}
\text{(u}_1\text{) }&=\dfrac{1}{2}\overrightarrow{MN}

=(1;1;2)\ \text{(u}_2\text{)}

&=\dfrac{1}{4\overrightarrowv{MN}=

(frac{1 {2} \frac{1}{2}; )\ \text{(u}_3\text{)}&=

\dfrac{1}{\sqrt{6} }\overrightarrow{MN}

=(\dfrac{1}{\sqrt{6} };\dfrac{1}{\sqrt{6} };\dfrac{2}{\sqrt{6} })\
\text{(u}_4\text{)}&=\dfrac{1}{3}overrightarrow{MN}

=(\dfrac{2}{3}:\dfrac{2}{3}:\dfrac{4}{3})\ \end{aligned}$$

duong

cac vecto duoit day:




Vay dap an dung 1a (B) (u_3)=(1;1;2).

Cau 36. Chon ngau nhién mot s tir tap cac s6 tu nhién co ba chit
s6 d6i mot khac nhau. Xac suat dé s duoc chon cé tong cac chir
s6 1a chdn bang

A. 41/81.

B. 4/9.

C.1/2.

D. 16/81

Dé s6 ¢6 tong cac chir s6 la chan thi ¢6 hai truong hop xay ra:

Téng céc chir sb 1a chan.

Tong céc chir sb 1a 1é.

Do s6 d6 c6 ba chit s6, ta cd $9\times9\times8=648% cach chon.

Trudng hop 1: Téng céc chir s6 1a chin

S6 chon c6 dang ABC, trong d6 A, B, C d6i mot khac nhau. C6 4 truong hop

Xay ra:

A, B, C déu chin. C6 $4\times5\times4=80$ cach chon.

A, B, C déu lé. Cé $5\times4\times4=80%$ cach chon.

Hai chit s6 16, mot chit s6 chin. Co $5\times4\times5=100$ cach
chon.

Hai chir s6 chan, mot chit sb 16. C6 $4\times5\times5=100$ cach
chon.

Trudng hop 2: Tong cac chir s6 1a 1é
Co6 4 truong hop xay ra:

A, B, C déu chin. C6 $4\times5\times4=80$ cach chon.

A, B, C déu lé. Cé $5\times4\times4=80%$ cach chon.

Hai chit s6 1é, mot chit s6 chin. Co $5\times4\times5=100$ cach
chon.

Hai chir s6 chin, mot chit sb 1¢. C6 $4\times5\times5=100$ cach

chon.




Vay c0 tat ca $2\times80+2\times100=360%$ s6 c6 tong cac chir s6 1a chan.
Xac suat dé s6 dugc chon c6 tdng cac chix sb la chin 1a
$\dfrac{360}{648}=\dfrac{20}{27}$.

Vay dap an chinh xac 1a $\mathbf{(A)}$ $41/81$.

Cau 37. Cho hinh chép $S . A B C D$ ¢6 day la hinh thang, $A
B=2 a, A D=D C=C B=a, S A$ vudng g6c véi mit phang day va
$S A=3 a$. Goi $MS$ la trung diém $A B$. Khoang céch giira hai
duong thang $S B$ va $D M$ bang

A. $\frac{3 a}{4}$

B. $\frac{3 a}{2}$.

C. $\frac{3 \sqrt{13} a}{13}$.

D. $\frac{6 \sqrt{13} a}{13}3.

Dé tinh khoang céch gitta hai dudng thang SB va DM, ta can tim dwoc hai
diém A' va B' trén duong thang DM va SB lan luot, sao cho A'B' vudng goc
Véi ca hai duong thang nay.

Vi SM vubng gdc véi mit day SABCD va SA vudng goc véi mat phang day
nén ta co: $langle SMA=90"{\circ}$ $\angle SMC=\angle SMD=\angle
SMA=90"{\circ}$

Vay ta c6 $SM\perp (ABCD)$. Mt khéc, ta c6 $SM\perp SB$ (SB la canh
bén cua hinh chop) nén $SB\parallel (ABCD)$.

Suy ra $A'B'\parallel SB\parallel (ABCD)$. Pong thoi $A'B'\perp DM$ (vi
$DMS$ vubng goc voi mat day SABCDS) nén $A'B'S 1a dudng vudng goc
chung caa hai duong thang $SB$ va $DMS.

Goi $M'$ l1a diém d6i xing véi $M$ qua duong thang $SD$. Ta co
$SM'=SM=MA'$ nén tam giac $SMA'$ can tai $M$. Vi $AD=DC$ nén ta
c6 $M'D\parallel AC$ va $M'C\parallel AD$. Khi d6, SA'DM'C$ 1a hinh
binh hanh, do d6 $A'C\parallel DM'$ va $DM'=A'C=\frac{3}{2}a$.

<img src="https://i.imgur.com/hRuRc4N.png" width=250 height=250>
Tiép theo, ta can tim do dai doan thang $A'B'$. Goi $HS 1a giao diém cua
$DM$ va $SAS$. Ta c6 SMH=\frac{1}{2}AB=a$ va $SH=SA-MH=2a$.




Tam gidc $SAH$ wvubng tai $H$ nén  SA'B'=AB\cdot
\frac{SH}{SA}=2a\cdot \frac{2a}{3a}=\frac{4}{3}a$.

Khoang céch giira hai dwong thang $SB$ va $DM$ bang d6 dai doan thang
$A'B'$ nén dap an la $\boxed{\mathrm{(A)\ I\frac{3a}{4}}$.

Cau 38. Cho ham s6 $f(x)$ co $f(3)=3% va
$A{\prime}(x)=\frac{x}{x+1-\sqrt{x+1}}, \forall x>0%. Khi do
$int_{3}°{8} f(x) \mathrm{d} x$ bang

A T.

B. $\frac{197}{6}$.

C. $\frac{29}{2}$.

D. $\frac{181}{6}$.

Pitu=x+1-Vx+1),tacou2=x+1-x-1+2Vx+1)=2V(x+1).
Khi d6, ta c6: PAx) = x/(x + 1 - V(x + 1)) =1+ 1/(u- 1) - I/N(x + 1) Do do,
ta tinh dwoc f(x) = x + Inju - 1| - 2N(x + 1) + C. T f(3) =3, ta c6 C = -6 -
In2. Suy ra f(x) = x + Injx + 1 - 2v(x + 1) - 2\(x + 1) - 6 - In2 Vay [ 3°8
fO)dx = [(x*2/2) + x Injx + 1 - 2(x + 1)] - 4V(x + 1) - 6x - x In2]_378 =
(64/2 + 8 In|3 - 2710 - 1210 - 48 - 8 In2) - (9/2 + 3 In|-2 + 2+2| - 672 - 18
-31n2) = 181/6. Vay dap 4n 1a D.

Patu=x+1-(x+1), taco

du/dx =1 - 1/2(x+1)"0.5.

Ta c6 f(x) = x/(x+1-V(x+1)) = 1 + (x-1)/(x+1-(x+1))

=1 + (x+1-2)/(x+1-N(x+1))

= 1+ [(x+1-V(x+1)) - (Vx+D)-D)J(x+1-V(x+1))

=1+ [u- (1-u)]/u = 2u/(x+1-N(x+1)).

Do do, f'(x) = 2u, hay u = f(x)/2.

Viy,

[ 378 f(x)dx = [ 378 f'(x)/(2u) du = 1/2 | 38 du/u = 1/2 Inju| | 378 =
In(15/7).

Vay, dap an la A. 7.




Cau 39. Cho ham sb f(x)=(mx-4)/(x-m) (m |a tham s thuc). C6
bao nhiéu gia tri nguyén ciia m dé ham sé di cho ddng bién trén
khoang (0;+c0)?

A.b5.

B. 4.

C.3.

D. 2.

Ta co:
f'(x) = m(x-m) - (mx-4) / (x-m)"2
=(m"2 - 4) [ (x-m)"2
Ham sé f(x) dong bién trén khoang (0; +o0) khi va chi khi f(x) >= 0 trén
khoang (0; +o0).
f'(x) >= 0 khi va chi khi (m"2 - 4) / (x-m)"2 >=0.
Do do6, ta co m"2 - 4 >=0 (vi (x-m)"2 >= 0 v&i moi X).
Mt khac, ham sé f(x) khong xac dinh tai x = m, do d6 m # 0.
Tir do, ta co:
Khi m =2 hodc m = -2, f(x) 1a ham sé dong bién trén khoang (0; +o).
Khi m > 2 hoic m < -2, f(x) khong dong bién trén khoang (0; +o0).
Véi m = 2 hodc m = -2, ham s f(x) cd dang f(x) = (2x-4)/(x-2) hoic f(x) =
(-2x-4)/(x+2), tuong tng.
Pé f(x) d6ng bién trén khoang (0; +0), ta can xac dinh tri s6 cua ham s6. Khi
do, ta giai hé phuong trinh sau:
f(x)=0
© (MN2-4)/ (x-m)”™2=0
&mh2-4=0
om=x2
Khi m = 2, ta c6 f(x) = (2x-4)/(x-2) va xét gia tri cua f(x) tai x = 3, 4, 5, ta
co:
f(3) =-2,f(4)=4,f(5)=6




Vay, khi m = 2, ham s f(x) dong bién trén khoang (0; +o0) khi va chi khi m
= 2 va c6 1 gié tri nguyén ctia m 1am cho diéu kién nay dung.

Tuong tu, khi m = -2, ta cling tim duoc 1 gié tri nguyén cia m lam cho ham
s6 f(x) dong bién trén khoang (0; +oo).

Vay, dap an ding 1a B. 4

Cau 40. Cho hinh nén c6 chiéu cao bang $2 \sqrt{5}$. Mt phang
di qua dinh caa hinh nén va cét hinh nén theo thiét dién la tam
giac déu co dién tich bang $9 \sqrt{3}$. Thé tich cua khdi non
dugc giGi han boi hinh nén da cho bang

A. $\frac{32 \sqrt{5} \pi}{3}$

B. $32 \pi$.

C. $32 \sqrt{5} \pi$

D. $96 \pis.

Gia stir mat phang cat hinh nén theo duong thang chaa canh day tam giac déu
la $EF$ nhu hinh vE& dudi day: \begin{align*} \Rightarrow
\frac{EF}{OB}=\frac{3\sqrt{3}}{4R} \end{align*} véi $OB$ va $R$ lan
lugt 1a ban kinh day va ban kinh mat non. Ta cd: \begin{align*}
OB"2=0A"2+AB"2=

(2\sqrt{5}H)"2+(3R)"2=20+9R"2 \end {align*} Do d9, ta co: \begin{align*}
\frac{ EF"2}{R"2}=\left(\frac{EF}{OB}\right)*2\cdot\frac{ OB"2}{R"2}
=\frac{27}{5+9(\frac{EF}{OB})"2} \end{align*} Nhu vy, ta c6 phuong
trinh: \begin{align*} \frac{3\sqrt{3}}{4R}=
\frac{EF}{OB}\Leftrightarrow \frac{EF}{OB}=\

frac{3\sqrt{3}}{4R} \end{align*} Va: \begin{align*} \frac{EF"2}{R"2}=
\frac{9}{5+9(\frac{EF}{OB}"2} \end{align*} Két hop hai phwong trinh
trén, ta duoc: \begin{align*}
\frac{EF"2}{R"2}=\frac{9}{5+9(\frac{3\sqrt{3} }{4R})"2}\Leftrightarrow
3R"N2-27\sqrt{3}R+45=0 \end{align*} Do $R>0$, ta c6: \begin{align*}
R=\frac{9\sqrt{3}+\sqrt{243-540} }{6}=\frac{3\sqrt{15}}{2} \end{align*}




Suy ra dién tich day hinh nén: \begin{align*} S_{\text{day} }=\pi R"2=45\pi
\end{align*} Vay thé tich \begin{align*}
V=\frac{1}{3}Sh=\frac{1}{3}\cdot 45\pi \cdot 2\sqrt{5}=30\sqrt{10}\pi
\end{align*} Vay dap an chinh S\textbf{(A) }
\frac{32\sqrt{5}\pi}{3}$.

cua khdi non Ia:

xac la

Cau 41. Cho $x, y$ 1a cac s6 thuc dwong thoa man $\log {9}
x=\log {6} y=\log {4}(2 xty)$. Gia tri cia $\frac{x}{y}$
bang?

A 2.

B. $\frac{1}{2}$.

C.$\log _{2}\left(\frac{3}{2}\right)$.

D. $\log _{\frac{3}{2}} 2%.

Bai toan yéu cau tim gia tri cua $x/y$. Ta bat dau bang cach giai hé phuong
trinh

$$\begin{cases} \log_9x=\log_6y\ \log_9x=\log_4(2x+y)\end{cases}$$

Tir do suy ra duoc

$$\log_6y=\log_4(2x+y)\Leftrightarrow y"2=2x+y.$$

Thay $z=yNsqrt{2}$ va dat $a=x/z"2$, tr $\log 9x=\log_6y$ suy ra
$z=3a"28$. Khi d6 phuong trinh tr¢ thanh

$$z/2=2a"2z+7z"2 \Leftrightarrow a=\frac{1}{2}.$$

Vay $x=y/2$ va $x/y=1/2$. Dap an ding 1a $\mathbf{(B)}$

Cau 42. Goi S la tap hop tat ca cac gid tri thuc caa tham sé m sao
cho gia tri 1on nhat cua ham sb f(x)=|x"3-3x+m| trén doan [0;3]
bang 16. Tong tat ca cac phan tir cia S bang

A. -16.

B. 16.

C.-12.

D. -2.

V1 $f(x)=[x"3-3x+m|$ 12 mot ham s6 1é nén nd ddi xang qua tryc tung. Piéu
nay cho phép ta chi can tim $f(x)$ trén doan $[0;3]$, vi gia tri nho hon $0$
s& twong (ng V4i gia tri d6i cua gia tri 16n hon $08.

Dé tim gié tri 16n nhat cua $f(x)$ trén doan $[0;3]$, ta can phai xét trudong
hop gia tri cta $f(x)$ trén tirng doan con cua $[0;3]$. Ta xét truong hop
$m\geq 0$ va $m<0$.




Néu $m\geq 0$, khi d6 $f(x)=x"3-3x+m$, va dé tim gié tri Ién nhat cua
$f(x)$ trén doan $[0;3]$, ta can phai xét gié tri cuia $f(x)$ trén cac diém $x=0,
x=3% va $x$ la nghiém cua dao ham cua $f(x)$ trén doan $(0;3)$. Ta cé:
$$F'(x) = 3x"2-3$$ Suy ra, $'(x)$ 6 hai nghiém la $x=1%$ va $x=-1$. Ta can
kiém tra gia tri cia $f(x)$ tai cac diém $x=0, 1, -1$ va $3$: \begin{align*}
f(0) &= m \ f(1) &= m-2\ f(-1) &= m+2 \ f(3) &= m+18 \end {align*} Dé
$f(x)$ dat gia tri 16n nhat bang $16$, ta can c6 $f(1) = m-2 = 16$, hay
$m=18$. Vay, néu $m\geq 0$ thi $m=18$.

Néu $m<0$, khi d6 $f(x)=3x-m-x"3$, va dé tim gia tri Ion nhat cia $f(x)$
trén doan $[0;3]$, ta can phai xét gia tri ctia $£(x)$ trén cac diém $x=0, x=3%
va $x$ la nghiém cta dao ham cua $f(x)$ trén doan $(0;3)$. Ta co: $$F(x) =
-3x"2+3$$ Suy ra, $f'(x)$ c6 hai nghiém 1a $x=1$ va $x=-1$. Ta can kiém
tra gia tri cua $f(X)$ tai cac diém $x=0, 1, -1$ va $3$: \begin{align*} (0)
&=-m\ (1) &= 2-m\ f(-1) &= -2-m \ f(3) &= 18-m \end {align*} Dé $f(x)$
d

Ta c6 $f(x)=x"3-3x+m|$. VGi $m \leq -2$, ta c6 $f(0)=|m|$, $f(1)=|m-2|$,
$(2)=[m~+4($ va $f(3)=|m+18|$. Khi d6, gié tri I6n nhat ciia ham s6 trén doan
$[0:3]$ 1a $f(2)=|m+4|$. Néu $|m+4|=16$, ta c6 $m=12$ hoic $m=-20%.

VG $-2<m<123$, ta c6 $f(0)=m|$, $f(1)=|m-2|$, $f(2)=|m+4|$ va
$f(3)=|m+18|$. Néu $|m+4|<16$, gia tri 16n nhat caa ham so trén doan




$[0:3]%$ 1a $f(3)=|m+18|$. Vi vay, diéu kién $|m+4/=16$ twong duong véi
$m=-20%$ hoac $m=123%.

Vé6i $m>123, ta c6 $f(0)=m$, $f(1)=m-23$, $f(2)=m+4$ va $f(3)=m+183.
Gi4 tri 16n nhat cua ham s trén doan $[0;3]$ 1a $f(3)=m+18$. Vi vay, néu
$m>12$, ta khong cd gia tri nao caa $m$ dé gia tri I6n nhat ciia ham sb trén
doan $[0;3]$ bang $169.

Vay, $5={-20,12}$ va tong c4c phan tir cua $S$ 1a $-20+12=-8$, dap an l1a
$\boxed{\textbf{(D)} -2}$.

Cau 43. Cho phuong trinh $\log _{2}*{2}(2 x)-(m+2) \log _{2}
x+m-2=0%$ ( $m$ Ia tham sb thuc ). Tap hop tat ca cac gia tri cua
$m$ dé phuong trinh di cho c6 2 nghiém phan biét thudc doan
$[1;2]$1a

A. $(1; 2)3.

B. $[1; 2]$.

C. $[1;2)s.

D. $(2 ;+H\infty)$.

Dé phuong trinh log 272 (2x)-(m+2)log_2 x+m-2=0 c6 hai nghiém phan
biét, ta can phai thoa man cac diéu kién sau:

Phuong trinh ¢6 nghiém (x > 0): 2x >0 =>x> 0.

Diéu kién ton tai logarit ty nhién: 2x > 0=>x > 0.

Phuong trinh c¢6 nghiém (x > 0): log_2i/ox >0=>x> 1.

Phuong trinh ¢6 nghiém (x > 0): log_2"2{/0i(2x) > (m+2)logi/0} 2i/oix-
m+2 => log_2/2/0(2x) - (m+2)logl/o} 270k +m - 2 > 0 => log_2/2{/0}(2x) -
(m+2)logi/o} 2ifoix + m - 2 + (m+2) > (m+2) => (log_2/0(2x) - log_2{/ojx +
m)(log_2{/0{2x) + log_2{/oix - m - 4) > m + 2 => (log_2/02 + log_2i/vix -
log_2ivix + m)(log_2{70}(2x) + log_2{/02 - log_2ifoix - m - 4) >m +2 => (m
+ 1)(log_2i/04 - log 2/0x -m-2)>m+2=>(m+ 1)(2 - log 2/0x - m - 2)
>m+2=>(m+ 1)(-log_2i/ox -m)>0=>m<-log 2/0ix, m>-1.

Vay ta c6 cac bat phuong trinh sau:




1 <x<2:log 2ifox >0, m<-log 2ifox, m>-1=>-log 2{/0ix <m <
-1=>x>2"m, x< 2.

x> 2: 10g_2[/:‘<]]x >0, m< -log_ZEZ{)}x, m>-1=>mc< -log_Z[J:‘[)]x <0
=>x>2"m.

x < 1: log_2{/0ix < 0 => phuong trinh khong c6 nghiém.

x = 1: phwong trinh tro thanh log_2{/0il = 0 = m, v6 nghiém.
Vay tap hop tat ca cac gia tri cia m dé phuong trinh da cho c6 hai nghiém
phan biét thudc doan [1;2] 1a (-log 2{/012;-1) = [1;2). Vi vay, dap an 1a (C).

Cau 44. Cho ham sb $f(x)$ lién tuc trén $\mathbb{R}$. Biét
$\cos 2 x$ 1a mot nguyén ham caa ham sé $f(x) er{x}$, ho tat ca
c4c nguyén ham cua ham sé $f{\prime}(x) e {x}$ la

A. $-\sin 2 x+\cos 2 x+C$

B. $-2 \sin 2 x+\cos 2 x+C$.

C. $-2\sin 2 x-\cos 2 x+C8$.

D. $2\sin 2 x-\cos 2 x+C$.

Taco:

f(x) = (cos(2x))' / e"x = -2sin(2x)/e"x

Tir d6, nguyén ham cua f(x) e s& 1a F(x) = -2cos(2x) + C, véi C 1a hing sb
tay y.

Chon dap an A: -sin"2x + c0s"2x + C la sai vi sinh ra khi tinh dao ham sé
khong cho két qua dung.

Chon dép an B: -2sin"2x + cos”2x + C thi ciing sai vi ta co:

F'(x) = (cos(2x))" * e"x - 2sin(2x)* e”x = f(x)e”x - 2sin(2x) e”x

Ta thay rang khong thé rat e*x ra khoi ngoic o phan tir dau tién nén dap an
nay khong dung.

Chon dap an C: -2sin"2x - cos"2x + C ciing khong dung vi néu daty = -

cos(2x) thi nguyén ham tr¢ thanh




F(Xx) = y"2/2 - 2y + C' = (-c0s"2(2x) + 4c0s(2x))/2 + C' = -2sin2X - c0S"2X
+C'

Vay F(x) = -2sin2x - cos"2x + C' khdng phai 1a tit ca cac nguyén ham caa
f'(X) e”x.

Chon dap an D: 2sin”2x - cos”2x + C la dap an dtng vi:

F'(x) = (cos(2x))" * ex + 2sin(2x)* e”x = f(x)e™x + 2sin(2x) e"x

RUt e”x ra khoi ngoic & phan tir dau tién va thyc hién tich phan theo cong
thac nguyén ham:

F(x) = -2cos(2x) + 2sin"2x + C

=> F(x) = 2sin"2x - cos"2x + C.

Vay dap an 1a D.

Cau 45. Cho ham sé f(x) c6 bang bién thién nhu sau:

x -\infty -1 0 1 H\infty

f(x)-0+0-0+

f(x) -\infty \rightarrow -2 \rightarrow -1 \rightarrow -2
\rightarrow +\infty

S6 nghiém thudce doan $[-\pi ; 2 \pi]$ cua phuong trinh $2 f(\sin
X)+3=0$% la

A. 4.

B.6.

C.3.

D.8.

Trong doan [-r; 27t], ham s6 f(sin x) ¢ bang bién thién nhu sau:
X2n-t0n2nsinx-10001f(sinx)-2-1-2-1-2

Phuong trinh 2f(sin x)+3=0 twong dwong véi f(sin x) = -3/2. Vi ham s6 f(x)
lién tuc trén R va c6 s6 nghiém thudc doan [-1;1] 14 2 nén phuong trinh f(sin
X) = -3/2 ¢6 tbi da 4 nghiém thudc doan [-n;x]. Tuy nhién, vi f(sin x) 1a ham
s6 chin, nén sé nghiém trén doan [0;27x] s& bang sé nghiém trén doan [-7;0].
Vay téng s6 nghiém trén doan [-m;2n] ciia phuong trinh d cho 14 4 x 2 =8,

Vay dap 4n 1a D.




Cau 46. Cho ham sé bac bon y=f(x) c6 d6 thi nhu hinh bén. S6
diém cuc tri caa ham sé g(x)=f(x*3+3x"2) la

A.5.

B. 3.

C.7.

D. 11.

Cau 47. C6 bao nhiéu cap sé nguyén $(x ; y)$ thoa man $0 \leq x
\leq 2020$ va $\log _{3}(3 x+3)+x=2 y+9"{y}$ ?

A. 2019.

B.6.

C. 2020 .

D.4.

Ta c6 phuong trinh: $log 3(3x+3)+x=2y+9y$ Diéu kién dé $log_3(3x+3)$
1a s6 nguyén duong 1a $3x+3=3(x+1)$ 1a liy thtra cua 3, tac 1a $x \equiv 0
\pmod 3%5. Chia phuong trinh cho $3%y$ ta  duoc:
$$\frac{log_3(3x+3) 3"y} + \frac{x}H{3"y} = 3{y-3}+1$$ Dat $t=3"{y-
3}$, ta co: $$\frac{log_3(3x+3)}H{3 y}=\frac{log_3(x+1)+1}{3"y}$$ Suy
ra phuong trinh trén tuwong duong véi: $$\frac{log_3(x+1)+1}{t} +
\frac{x}H{t} = t+1$$ Hay $x+t"2+t= t\cdot log_3(x+1) + t$ Vay $x =t \cdot
log_3(x+1)$. Ta suy ra $x \geq 0$ va $t > 0$. Do $x \equiv 0 \pmod 3$ nén
$x = 3k$, ta c6 phuong trinh $3k = t \cdot log_3(3k+1)$. Tir d6 suy ra $t$ 1a
udc cua $3k$. Do $t=3"{y-3} \geq 1$ nén $y \geq 3% va $t\in {1, 3, 9, 27,
81}$. V&i mdi $t$, ta tim sé nguyén duong $k$ thoa man $k(t \cdot
log_3(3k+1)-3)=0$ va tinh dugc sé lugng gia tri $x$ twong tng. Cudi cliing

cong cac két qua lai ta dwoc két qua cudi cung. Chi tiét:




Vi $=18, ta tim duoc $k=0, k=1, k=28, twong tng véi $x=0, x=3,
X=63.

Véi $t=38, ta tim dugc $k=2, k=178, twong ng vGi $x=6, x=513.

Véi $t=98, ta tim dugc $k=283, twong (tng véi $x=1883.

Véi $t=2783, ta khong tim duoc gia tri $k$ thoa man.

Véi $t=818, ta tim dugc $k=488$, twong wng vaoi $x=144%. Vay co
téng cong $3+2+1+1= \boxed{\textbf{(B) }6}$ cap sé $(x;y)$ thoa man.

Cau 48. Cho ham s6 $f(x)$ lién tuc trén $\mathbb{R}$ va thoa
man $x Aleft(x*{3}\right)+f\left(1-x{2}\right)=-
xM10}+xM{6}-2 x, \forall x \in \mathbb{R}$. Khi d6 $\int_{-
130} f(x) d x$ bang

A. $\frac{-17}{20}3.

B. $\frac{-13}{4}$.

C. $\frac{17}{4}S.

D.-1.

Ta c6: $xF(x"3)+f(1-x"2)=-x"{10}+x"6-2x$$ Dat $y=-x$ thi ta dugc: $$-
yf(y"3)+f(1-y"2)=y*{10}+y"6+2y$$ Nhan hai vé ciia phuong trinh nay véi
$y~3$ roi cong hai phwong trinh lai V&i nhau, ta duoc: $$(y4+1)F(y 3)+(-
yA5+yM-yA3-1)f(1-y"2)=-y"7+y"3$$ Ap dung tinh chat I¢ chin, ta co:
$$\begin{cases} f(y"3)+f(1-y"2)=-\frac{y"7-y"3}{y"4+1} \quad (1) \
f(1)+f(0)=-2 \quad (2) \end{cases}$$ Chuyén $y$ thanh $-y$ trong phurong
trinh  $(1)$, ta duoc: 3$$\begin{cases} f(y"3)+f(1-y 2)=-\frac{y"7-
y"3H{yM+1} \quad (1) \ f(1-y"2)+f(y"3)=-\frac{y"7+y"3}{y"4+1} \quad
(3) \end{cases}$$ Tu $(1)$ va $(3)$, ta co: $$2f(y"3)=-\frac{y"7-
yA3Hy M+ 1 -\frac{y 7+y"3H{y 4+1}=-y"6$$ Suy ra  $f(y"3)=-
\dfrac{y"6} {2}$. Dat $t=y"3$, ta duoc $f(t)=-\dfrac{t"2}{2}$, véi moi
$0\in[0,1]$. Véi $t>1$, ta co: $$tilleft(\frac{1}{t "2} \right)+f(1-t"2)=-
tN{10}+t"6-2t$$ Pat $u=\dfrac{1}{t"2}$, ta cod: $$\begin{cases} fu+f(1-
u)=-u"5+u”3-2u \quad (4) \ f(0)+f(1)=-2 \quad (2) \end{cases}$$ Tuong tu
nhu trén, ta co: $f(u)=-\dfrac{u*2}{2}$ vGi moi $u\in(0,1]$. Do do:




$H\int_{-1}"0f(x)dx=\int_0"1f(x)dx=\int_0"1-\dfrac{x"2}{2}dx=-
\dfrac{1}{6}$$ Vay dap an chinh xac 1a $\boxed{\textbf{(D) } -1}$.

Cau 49. Cho hinh chop $S . A B C$ c6 day $A B CS$ la tam giac
vuong céan tai $A, A B=a, \widehat{S B A}=\widehat{S C
A}=90"{\circ}$, gdc giira hai mat phang $(S A B)$ va $(S A C)$
bang $60"{\circ}$. Tinh thé tich khéi chép $S . A B C$.

A. $a"{3}9.

B. $\frac{a"{3}}{3}$.

C. $\frac{a"{3}}{2}$.

D. $\frac{a"{3}}{6}$.

Cau 50. Cho ham sé f(x). Ham s6 y=f' (x) c¢6 d6 thi nhu hinh
bén. Ham sé $g(x)=f(1-2 x)+x*{2}-x$ nghich bién trén khoang
nao duoi day?

A. $\left(1 ; \frac{3}{2}\right)$3.

B. $\left(0 ; \frac{1}{2}\right)$.

C. $(-2;-1)s.

D. $(2; 3)3.




