TRUONG PAI HOC SUPHAM HANOQI ~ KI THI THU TOT NGHIEP THPT NAM 2021 —- LAN 1
TRUONG THPT CHUYEN BAI THI MON: TOAN
Thoi gian 1am bai: 90 phiit (khéng ké thoi gian giao dé)
Pé thi gom 6 trang

Ma dé: 111

SODEO danh: ....vneee e

Xx=1 y+3 z+5

Cau 1: Trong khong gian véi hé toa do Oxyz, cho dudng thing d : 1 = Vecto
nao dudi day 1a mét vecto chi phuong cta d ?
A. u=(L-3-5). B.u=(L-2,3) . C. u=(2,46). D. u=(-123).

Cau 2: Dién tich hinh phang thudc goc phan tu thir hai, gidi han boi parabol y =2—x?, duong
thang y = —X va truc Oy bang
AL B. 2. c. p. 2.
6 6 6 2
Cau 3: Cho cac sb thuc duong a,b,x khac 1, thoa man a =log, x ; 3 =log, x . Gia tri cua

log , a’h® bang

A B. £, c. L p. 2.
a 3 a a
A ) ., A F 1z , \/§ cn s ) . A ~ N
Cau 4: Cho mat cau c6 ban kinh r = - Dién tich cua mat cau da cho bang
A. 3z, B. 3r. C. 3\3r. D. §7z.

Cau 5: Tap nghiém cta bt phuong trinh log, (x* —x) <1 13
A [-10)u(L2]. B. (—o0;—1)U(2;+00).
C.[-12]. D. (0;1).

Cau 6: Cho hinh nén c6 thiét dién qua truc 12 mot tam giac vudng can co canh huyén bang 2a.
Dién tich xung quanh cta hinh nén bang

A. m-[2a%. B. 27+/2a%. C. 27a’. D. za®.
CAu 7: Trong khong gian voi hé toa do Oxyz, cho mat cau (S): (x—1)° +(y+ 2)2 +(z —3)2 =16.
Toa d6 tam cua (S) la

A. (1,2;3). B. (-1,-2,-3). C. (-12,-3). D. (1,-2;3).

Cau 8: Cho hai s6 thyc X, y thoa man 2—yi = x+5i, trong d6 i 1a don vi a0. Gia trj ciia X va
y la

A x=2, y=-5. B. x=2, y=-5i.
C. x=-5,y=2. D. x=-5i, y=2.

Cau 9: Cho cap s6 cong (u,) véi U, =2 vacong sai d =3. Gia tri cta U, bang
A. 11. B. 54. C.14. D. 162.
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Cau 10: Cho khdi hop chir nhat ABCD.A’B’C’D’ ¢6 AB =3; AC =5; AA'=8. Thé tich cta khdi
hop da cho bang

A. 120. B. 32. C. 9%. D. 60.
Céau 11: Tap xac dinh cta ham sb y= |095|X| la

A. (o0 +). B. (—0; 0) " (0;+00).

C. (—0;0)u(0; + ). D. (0;+).

Cau 12: Cho ham sb bac ba y = f (X) c6 dd thi 1a duong cong trong hinh bén.

\

S6 nghiém thuc cta phuong trinh f (x)=2 1a

A l. B.0. C. 2. D. 3.
Cau 13: Nghiém ctia phuong trinh 4*° = 22 |a
A. x=1013. B. x=2023. C. x=1007. D. x=2017.
Cau 14: Tiém can dimg cta do thi hAam sd y = ;X—i_i la
X_
1 1
A y=1 B. x=1. C. x=—. D.y=—.
y 2 y 2

Cau 15: Cho hamsb f (X) c6 bang bién thién nhu sau:

Tr |—oo 1 2 3 +00

f'(z) + 0 - - 0 +

. _OO/—S\_OO +oo\5/+oo

Gia trj cuc tiéu ctiia ham s6 da cho béng
A. -8. B.5. C.3. D. 1.
Cau 16: Cho ham s f (X) c6 bang bién thién nhu sau:

X —o0 -2 0 2 +o0

S'(x) + 0 - 0 + 0 _

3 3
S T —

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

A. (-2;2). B. (0;2). C. (-2;0). D. (2;+x).
Cau 17: Trong khdng gian vé6i hé toa do Oxyz , cho mit phang (P):2x—2y—z+7 =0 va diém
A(L;L—2). Piém H(a;b;c) 14 hinh chiéu vudng goc cia A trén (P). Tong a+b+c bing
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A. -3. B. 1. C. 2. D. 3.
Cau 18: Sé phtrc lién hop cua sé phuc z=3—4i la

A. z2=-3-4i. B. z=3+4i. C.z=-3+4i. D. z=3-4i.
Cau 19: Trén mit phing toa do Oxy, biét M (~2;1) 1a diém biéu dién so phirc z. Phan thuc cia
s phirc (3—2i).z bang

A. -8. B.7. C. -1. D. —4.

2 2
Cau 20: Biét [ f(x)dx=2. Gia tri cita [[ f(x)+2x]dx bing
1 1

Al B.5. C. 4. D. 1.

Céau 21: Cho hinh nén c6 duong kinh day bang 2, duong cao bang 3. Dién tich xung quanh cia
hinh nén da cho bang

A. 3r. B. (V10 +1)7. C. \107 . D. 67.
CAu 22: Tim h¢ s6 ctia s6 hang chira x® trong khai trién (3x— 2)8

A. 1944C?. B. 864C7. C. -864C?. D. ~1944C;.
C&u 23: Nghiém cua phuong trinh log,(x—-1) =2 la

A. x=10. B. x=9. C. x=8. D. x=11.

Cau 24 j (2x+5)°dx bang

A L(2x+5/°+cC. B. 18(2x +5)* +C.

10
C. 9(2x+5)°+C. D. 2—10(2x+5)1°+c.

Cau 25: Cho khdi lang tru tam giac déu c6 tat ca cac canh bang a . Thé tich cta khéi lang tru da
cho bang

3 3 2
A N2 g &V3, c &V D. a’-
3 4 4
Cau 26: Db thi ciia ham sb nao duéi ddy c6 dang nhu dudng cong trong hinh vé sau
AY
0 .
A y=x-3x°. B. y=—x"+2x. C.y=-x+3x° D. y=x"-2x°.

Cau 27: Trong khong gian v6i hé toa dd Oxyz , hinh chiéu vudng goc cia diém A(5;7;11) trén
truc Oz co6 toa do la
A. (0;7;11). B. (5;7;0). C. (5,0;0). D. (0;0;11).

Cau 28: S nghiém nguyén cita bat phuong trinh 2 ~16(x* ~5x+4) <0 13
A. 4. B. 3. C.2. D. 1.
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Cau 29: Cho khdi try c6 ban kinh ddy r =3 va do dai dudng sinh | =5. Thé tich ctia khoi try da
cho bang

A. 457 . B. 30r. C. 15x. D. 90r.

1 3
Cau 30: Biét f(x) 1a ham s6 lién tuc trén [0;3] vaco [ f (3x)dx =3. Gié tri cua | f (x)dx bang
0 0

A 9. B. 1. C. 3. D.

Wl

Cau 31: Cho hinh chép S.ABC c6 day la tam gidc vudng, SA=SB=SC = AB=BC =2a. Di¢n
tich ciia mat cau ngoai ti€p hinh chép S.ABC bang
87ra2\/§ 8ra’ 327za3\/§

A . B. . C
3 3 3

Cau 32: Trong khdng gian véi hé toa do Oxyz, cho hai diem A(L11), B(3;-11). Mat cau
duong kinh AB ¢6 phuong trinh 1a
A. (x—2)2+y2+(z—1)2:4. B. (x—2)2+y2+(z—1)2
C. (x+2)2+y2+(z+1)2:2. D. (x+2)2+y2+(z+1)2

Cau 33: Cho ham s f (X) lién tuc trén R va c6 bang xét dau cua f'(X) nhu sau:

D. 87a’.

2.
4,

r |—co —3 -2 1 2 4o

flle),  +0—| +0-0-
S4 diém cuc tri cia ham s da cho 1a
A. 3. B. 4. C. 1. D. 2.
Cau 34: Gi4 tri nh6 nhét ctia ham s6 f (x)=cos2x—5cosx bang
A —4. B. _?33 C. -5. D. -6.
Cau 35: Cho hai sé phirc z=4+3i vd w=1—i. Mo dun cta sé phirc zw bang:
A 5V2. B. 4/2. C.5. D. 3J2.

Cau 36: Cho hinh lang try ABC.A'B'C’ ¢ tam giac ABC vuodng tai A,
AB = a, AC = a+/3, AA' = 2a . Hinh chiéu vudng goc cta diém A trén mit phing (A'B'C’) trliing
v0i trung diém H cua doan B'C’ (tham khao hinh v& dudi déy). Khoang cach gitra hai duong
thang AA’ va BC' bang

A C

a\/15 5 a/15

3 5

Cau 37: Mot nguoi gui ,tié’t kiém 200 triéu dong voi 13i suat 5% mot nam va lai hang nam dugc

nhép vao von. Sau it nhat bao nhi€u nam ngudi d6 nhan dugc s6 tién nhiéu hon 300 tri¢u dong?
A. 8(nam). B. 9 (nam). C. 10(nadm). D. 11(nam).
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Cau 38: Trong khong gian v6i hé toa dd Oxyz , cho ba diém A(1;31), B(0;2;1) va C(1;-1;2).
Mit phang di qua Ava vudng goc véi BC co phuong trinh 13
xel_y#l_ztl g 3y+z-1=0. C.x-3y+z+1=0. D XZ2-¥1_ 27l

1 3 1 1 3 1
Cau 39: Cho ham s6 f (x)=x® c6 do thi (C,) va ham s6 g(x)=3x*+k c6 d6 thi (C,). C6 bao
nhiéu gia tri cia k dé (C,) va (C,) c6 ding hai diém chung?

A. 2. B. 3. C.1. D. 4.
Cau 40: Goi S 1a tap hop cac gia tri ctia X dé ba s6 log, (4x); 1+log, x; log, x theo thir tur lap
thanh mot cip sé nhan. S6 phan tir cua S 13

A. 2. B. 3. C.1. D.0.
Inx-10
InXx—m

A

dong bién

Cau 41: Goi S 1a tp hop céc gi tri nguyén khong 4m cia m dé ham sé y =

trén khoang (1;€?). S6 phan tir ctia S bang

A T. B. 6. C.8. D.9
CA&u 42: Cho hinh lang tru ABC.A’B’C’ ¢6 day la tam giac déu. Hinh chiéu vudng goc cta A’ trén
mit phang (ABC) 1a trung diém cta BC. Mit phang (P) vudng goc vdi cac canh bén va cit cac
canh bén cua hinh ling try lan luot tai D, E, F. Biét mat phang (ABB’A”) vudng goc v4i mat
phang (ACC’A”) va chu vi ctia tam giac DEF bang 4, thé tich cua khdi ling tru ABC.A’B’C’ bang

A 12(10—7&). B. 4(10+7J§). C. 6(10—7\/5). D. 12(10+7J§).

Cau 43: Cho ham s bac bén trung phuong f (X) c6 bang bién thién nhu sau:

xr |—oo —1 0 1 +00
f’(rﬁ) -0 + 0 — 0 +

f(x) +oo\_1/1\_1/+oo

S6 diém cyc tri cia ham s y = %[ f(x) —1]4Ié

A 6. B.7. C.5. D. 4.

Céau 44: Cho hinh chop S.ABC c6é SA=12cm, AB=5cm, AC=9cm, SB=13cm, SC =15cm
va BC =10cm. Tan ciia goc giita hai mit phang (SBC) va (ABC) bang

a4 p. 1014, c.t p. 12
10 14 3 5

CAau 45: Cho ham s y =ax’ +bx’ +cx+d(a,b,c,d € R) ¢6 dd thi la duong cong nhu hinh vé
bén
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C6 bao nhiéu sb duong trong cac s6 a,b,c,d?
A. 0. B.1. C. 2. D. 3.

1
2x(x+3)

man F (1) =In3. Giatricua e —e thudc khoang nao?

N A Y VT

Cau 47: Mot nhom 10 hoc sinh gém 5 hoc sinh nam trong d6 ¢6 An va 5 hoc sinh nir trong doé co
Binh dugc xép ng01 vao 10 cai ghé trén 'mot hang ngang. Hoi c¢6 bao nhiéu cach sap xép nam va
nir ngdi xen k&, dong thoi An khong ngdi canh Binh?

A. 16.(41)°. B. 16.8!. C. 32.(41°, D. 32.8I.
Cau 48: Cho ham s f (X) lién tuc trén R thoa

CAu 46: Cho F(x) la nguyén ham ctia ham so f (x)= trén khoang (0;+) thoa

F(2021) F(2020)

1
mén £°(x)+3f (x) =sin(2x* ~3x* +x), vxe R.. Tich phan | =_f f (x)dx thuc khoang nao?
0

A. (-3-2). B. (-2;-1). C. (-11). D. (1,2).
Cau 49: Cho a,b,c 1a ba s thuc duong d6i mot phan biét. C6 bao nhiéu bo (a;b;c) thoa man
ab+2 < ba+2;bc+2 < Cb+2;Ca+2 < ac+2

Al B. 3. C. 6. D. 0.

A Z R 1 L .
CA&u 50: Xét cac so thuc duong a va b thoa man log,(1+ab) = > +log,(b—a) . Gia trj nho nhat

. (1+ az)(1+ b2) ‘
cua biéu thirc P = bang
a(a+b)
A l. B. 4. C. 2. D. 3.
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BANG DAP AN

1-D 2-A 3-C 4-B 5-A 6-A 7-D 8-A 9-A 10-C

11-C 12-C 13-C 14-C 15-B 16-B 17-B 18-B 19-D 20-B

21-C 22-D 23-A 24-D 25-B 26-D 27-D 28-A 29-A 30-A

31-D 32-B 33-A 34-A 35-A 36-D 37-B 38-C 39-A 40-A

41-C 42-A 43-D 44-B 45-A 46-A 47-C 48-C 49-D 50-B

HUONG DAN GIAI CHI TIET
Caul (NB)
Phwong phap:

_Dudng thing d: >0 = y_byo =275 41 VICP Ia u=(a;b;c)
a c

- Moi vecto cung phuong véi u déula1 VTCP cua duong thang d.
Cach giai:

Puong thang a’:x_l = y+3 :Z+5
2 —4 -6

VTCP cua dudng thing d.
Chon D.
Cau 2 (TH)

6 1 VICP 1a u=(2;-4;,-6)=-2(-1;2;3) nén u=(-1;2;3) ciing la 1

Phwong phap:
- Xéc dinh cac duong giéi han hinh phang.

b
- Hinh phéng gi6i han bai do thi ham sb yzf(x),y =g(x),x:a,x=b la Hf(x)—g(x)‘dx.

Cach giai:
x=-1

Xét phuong trinh hoanh d6 giao diém: 2-x’=—x < x’ —x-2=0< {
X =
Vi hinh phing thudc goc phan tu thi hai nén x < 0= x =—1.

Khi d6 dién tich hinh phang thudc goc phan tu thir hai, gidi han boi parabol y =2—x?, duong thing y =—x va
0

truc Oy gi6i han bdi cac duong y=2—-x°,y=-x,x=-1,x=0 nén S = ”2—x2 +x‘dx =%.
-1

Chon A.




Cau 3 (TH)
Phwong phap:

Str dung céac cong thirc

loga,, b" =ﬂlogab(0<a ¢1,b>0)
n

log, b= (0<a,b#1)

log, a
Cach giai:
Ta co:

log . a’b’
=l(log a’ +log b3)
3 X X

= %10& a+log b

2 1
= +
3log,x log, x

3 1

- 2a 3a
Chon C.
Cau 4 (NB)

1
(04

Phwong phap:
Dién tich mit ciu ban kinh R 14 S =47zR>.

Cach giai:
2
Dién tich ctia mit cAu ¢6 ban kinh » = ? béng: S=4rnr’=4r (?J =3r.

Chon B.

Ciu 5 (TH)

Phwong phap:

Véi a >0, giai bat phuong trinh logarit: log, f(x) <bs0< f(x) <a.
Cach giai:

Ta co:

10



log, (x2 —1) <1

S0<x?—x<2
xX=x>0
A 2
x —x-2<0

x>1

= L <0

-1<x<2
= x[—l;O)u(l;2].
Chon A.
Cau 6 (TH)
Phwong phap:
- Str dung tinh chat tam giac vudng can tinh d6 dai dudng sinh va ban kinh d4y hinh non.
- Dién tich xung quanh cua hinh n6n ¢6 duong sinh / va ban kinh day r 1a S, = 7rl.
Cach giai:
Vi hinh nén c6 thiét dién qua truc 1a mot tam giac vudng can c6 canh huyén bang 2a nén d6 dai duong sinh cta

hinh nén 1a 7 = —% = a2 va bén kinh ddy ctia hinh nén rz%aza.

2

Vay dién tich xung quanh cua hinhnén la: S, =7rl=r7.a.av2 = 724,

Chon A.

Céau 7 (NB)

Phwong phap:

Mit cau (§):(x—a)’ +(y—b) +(z—c) = R* c6 toadd tam 1a I(a;b;c)

Cach giai:

Mit cau (8):(x—1)"+(y+2)" +(2-3)" =16 c6 toa dd tam la 7(1;-2;3).
Chon D.

Céu 8 (NB)

Phwong phap:

a, =a,

St dung dinh nghia hai s6 phirc bang nhau: z, = a, +bi;z, = a, +bji =z, = z, < {b b
1 =0

Cach giai:
11



x=2
Ta co 2—yi=x+5i<:>{ .
y=-3
Chon A.
Cau 9 (NB)
Phwong phap:

Sur dyung cong thirc SHTQ cua CSC: u, =u, +(n—1)d.

Cach giai:

Tacod u, =u,+3d =2+33=11.

Chon A.

Cau 10 (TH)

Phwong phap:

- Sur dung dinh 1i Pytago tinh BC.

- Thé tich khoi hop chit nhat c6 3 kich thude a,b,c 1a V = abc.

Cach giai:

Xét tam gidc vuong ABC tacd BC = JAC? — AB> =/5* -3 = 4.
vVay Vpep oo = AB.BC.AA'=3.4.8 =96.

Chon C.

Cau 11 (NB)

Phuong phap:

Ham s y =log, f(x) xac dinh khi va chi khi f(x) xdc dinh va f(x)>0.
Cach giai:

Ham s6 y =log;|x| x4c dinh khi |x|>0 < x #0.

Vay TXD ctia ham s6 da cho 1a (—o0;0) U (0;+00).

Chon C.

Cau 12 (NB)

Phwong phap:

S6 nghiém cta phuong trinh f(x)=m 1a sé giao diém cta do thi ham sb y = f(x) va dudng thing y =m

song song vdi tryc hoanh.

Cach giai:
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S6 nghiém ciia phuong trinh ' (x) =2 1a s6 giao diém ctia @6 thi ham sé y = f(x) va duong thang y =2 song

song voi truc hoanh.

Dua vao do thi ta thdy duong thdng y =2 cit dd thi ham sé y = f(x) tai 2 diém phan biét.
Vay phuong trinh f(x)=2 ¢6 2 nghiém thyec.

Chon C.

Cau 13 (TH)

Phwong phap:

- Pua vé cing co sb.

- Giai phuong trinh mii ¢’ = ¢*¥ < f(x)=g(x).
Cach giai:

Ta co:

43 = 2200 o 2P0 = 92020

< 2x+6=2020 < x=1007

Chon C.
Cau 14 (NB)

Phwong phap:

Db thi ham sé y= 22 coTCp x=-2.
cx+d c

Cach giai:

Db thi ham & y = 271 66 TCD x =,
21 2

Chon C.
Cau 15 (NB)
Phwong phap:

- Dua vao BBT xéc dinh diém cuc tiéu cua ham s6 1a di€ém ma tai d6 ham s6 xac dinh va qua d6 dao ham doi
dau ttr am sang duong.

- Gia tri cuc tiéu ciia ham sd 1a gia tri tai diém cuc tiéu ctia ham sd.
Cach giai:

Ham s6 dat cuc tiéu tai x =3 va gid tri cuc tiéu 1a x., = y(3)=5.
Chon B.

Cau 16 (NB)
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Phwong phap:

Dua vao BBT xéac dinh khoang dong bién 1a khoang ma ham s lién tuc va c6 dao ham duong.
Cach giai:

Ham s6 da cho dong bién trén (—o0;-2) va (0;2).

Chon B.

Cau 17 (TH)

Phwong phap:

- Viét phuong trinh duong thang A di qua 4 va vudng goc véi (P)

-Tim H :Am(P).

- Tim a,b,c vatinh téng.

Cach giai:

Goi A 1a duong thang di qua 4 va vudng goc voi (P), phuong trinh duong thang A 1a:

x=1+2¢
y=1-2¢ (A)
z=-2—t

Vi H 13 hinh chiéu vudng goc cua A4 trén (P) nén H=A m(P) = Toa dd diém H 1a nghiém cua hé phuong

trinh

x=1+2¢ x=1+2¢

y=1-2t y=1-2t
<

Z:—z—t Z:_2_t

2x=2y—-z+7=0 24+4t-2+4t+2+t+7=0

x=1+2¢ t=-1

=1-2¢ =-1
o i = H(-1;3;-1)
z=-2—t y=3

9+9=0 z=-1
=>a=-1,b=3,c=-1.
Vay a+b+c=-1+3-1=1.
Chon B.
Cau 18 (NB)
Phwong phap:
S6 phirc lién hop cua s6 phitc z=a+bi 1a z=a-bi.
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Cach giai:

S6 phirc 1ién hop cua s6 phitc z=3—4i 1a z=3+4i.
Chon B.

Cau 19 (TH)

Phwong phap:

-Diém M (a;b) 1a diém biéu dién s6 phitc z = a+bi. Tl d6 tim s6 phirc z.
- Thyc hién phép nhén tim s6 phte (3-2i)z.

Cach giai:

Vi M (-2;1) 1a diém biéu dién s6 phirc z nén z=-2+i.
= (3-2i)z=(3-2i)(-2+i)=—4+7i

Vay sé phirc (3—2i)z 6 phan thuc la —4.

Chon D.

Cau 20 (TH)

Phwong phap:

b b b
St dung tinh chét tich phan: I[f(x)Jr g(x)]dx = J‘f(x)dxwtj-g(x)dx.

Cach giai:
Ta co

2

I[f(x)+2x]dx = jf(X)dx+j2xdx

1
,12
=2+x 1=2+4—1:5

Chon B.
Cau 21 (TH)
Phwong phap:

- Tinh d6 dai duong sinh [ = > + .

- Dién tich xung quanh cua hinh n6n ¢6 duong sinh / va bankinh day » 1a S, = 7rl.

Cach giai:

Hinh no6n da cho c6 ban kinh ddy » =1 va duong cao 4 =3nén d6 dai duong sinh /= \/m =4/10.

15



Vay dién tich xung quanh cia hinhnénla S, = 7zrl=7.1 10 =+/107.
Chon C.

Cau 22 (TH)

Phwong phap:

- Khai trién nhj thitc Niu-ton: (a+5)" Z Cya'b"™".

- Tim k tuong ing vé6i hé so cua s6 hang chira x°, giadi phuong trinh tim .
- Suy ra hé so cua x’.
Cach giai:

8 8
Taco (3x-2)"=).CE(3 ) =Yk (-2) At
=0

— Hé s6 cua s6 hang chita x° ng v6i 8—k =5 <k =3.

Vay hé s6 ciia s hang chira x* trong khai trién (3x—2)" 1a C23°(-2)" =-1944C.
Chon D.

Cau 23 (NB)

Phwong phap:

Gidi phuong trinh logarit: log, x=b <> x=a".

Cach giai:

log, (x—l) =2 x-1=9<x=10.

Chon A.

Cau 24 (TH)

Phwong phap: )
- Str dung phuong phap dua bién vao vi phan.

n+l

- Sir dung cong thirc tinh nguyén ham Iu”du - a C(n=-1).
n+

Cach giai:

'|-(2)c+5)9 dx=%J(2x+5)9d(2x+5)

10
l.M-f- C= L(2x+5)10 +C.
2 10 20
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Chon D.
Cau 25 (TH)
Phwong phap:

- Dién tich tam giac déu canh a 1a S =

a*\3
PR

- Thé tich khdi ling tru bang dién tich ¢ay nhan chiéu cao.

Cach giai:

Dién tich day lang trula S =

a*\3
PR

Thé tich lang try 1a V =

O3 d\B
4 4

Chon B.

Cau 26 (NB)

Phwong phap:

Dua vao hinh dang d thi suy ra dang d6 thi ham sd.

Cach giai:

Do thi da cho 13 d thi ciia ham bac bdn trung phuong y = ax* +bx> +c¢ ¢6 hé s6 a>0 nén chi c6 dap an D

thda man.

Chon D.

Cau 27 (NB)

Phwong phap:

Trong khong gian véi hé toa @6 Oxyz, hinh chiéu vudng goc clia diém A(a;b;c) trén truc Oz cd toa do la

(0;0;c¢).

Cach giai:

Trong khong gian v6i h¢ toa do Oxyz, hinh chiéu vudng goc cua diém A(S; 7;1 1) trén truc Oz co6 toa dd la

(0;0;11).

Chon D.

Cau 28 (TH)

Phwong phap:

- Tim PKXD cua bat phuong trinh.

‘ 4=0
- Giai phuong trinh tich JAB<0 o B<0

17



- Két hop PKXD suy ra tap nghiém va dém sé nghiém nguyén ctia bat phuong trinh.
Cach giai:
x=>2

PKXD 2)‘2—1620@%24@{ )
x__

Ta co:

2"‘2—16(x2—5x+4)30

2% _16=0
| x* =5x+4<0

x>=4 x=12
| 1<x<4 1<x<4

Két hop PKXD ta co x e[2;4]u{-2}.
Vay sb nghiém nguyén cuia bat phuong trinh da cho 1a 4.
Chon A.
Cau 29 (NB)
Phwong phap:
Thé tich khdi tru c6 ban kinh day » va duong sinh / 13 V = 7+l
Cach giai:
Thé tich khdi non 1a V = 77’1 = 7.3°.5=45x.
Chon A.
Cau 30 (TH)
Phwong phap:
Doi bién s6, dat ¢ =3x.
Cach giai:
bat t =3x = dt =3dx.
Péi can: {x:O:n‘:O
x=1=t=3
1 3

:>jf(3x)dx:3@%if(t)dt:3<:>jf(x)dx:9.

0 0
Chon A.
Cau 31 (VD)
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Phwong phap:

- St dung cong thtc tinh nhanh ban kinh mit ciu ngoai tiép chop c6 cac canh bén bing nhau la

(canh ben)2 o s ,
= — voi & la chi€u cao cua hinh chop.

- Dién tich mit ciu ban kinh R 1a S =47R>.

Cach giai:

Goi O trung diém cua AC .
Vi tam giac ABC vudng can tai B nén O la tim dudng tron ngoai tiép A4ABC .

Chop S.4ABC c6 S4=SB=SC nén SOJ_(ABC).

Tam gidc ABC vudng cantai B ¢6 AB=BC=2a= AC =2a\2 = OA=a/2.

Ap dung dinh Ii Pytago trong tam gic vudng SOA: SO =/SA> — 04> =/4a> —2a> = a2.

€2 _

Suy ra ban kinh mit ciu ngoai tiép chop 1a R=—— ="~/
Y SORLTEP SHOP 250 2442

Vay dién tich mat cau ngoai tiép chopla S =4zR*> =8ra’.
Chon D.

Cau 32 (TH)

Phwong phap:

- Mit cau dudng kinh 4B ¢6 tAm 1a trung diém ctia AB va ban kinh R = A—zB.

- Mt cu tam /(a;b;c) bén kinh R ¢6 phuong trinh (x —a)z +(y —b)2 +(z—c)2 =R
Cach giai:

Goi [ la trung diém cua 4B = 1(2;0;1).

Tacd AB =42’ +(-2) +0° =2/2.
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Mit cau dudng kinh AB ¢6 tAm 1a 1(2;0;1) va ban kinh R = A—zB =/2.

Vay phuong trinh mat cau duong kinh AB 1a: (x—2)2 +)"+(z —1)2 =2.

Chon B.

Cau 33 (TH)

Phwong phap:

Xac dinh s diém cuc tri 1a s6 diém ma tai d6 ham sd lién tuc va qua d6 dao ham ddi dau.
Cach giai:

Vi ham s6 lién tyc trén R nén ham s lién tuc tai moi xeR, va f'(x) doi dau khi di qua céc diém
x=-3,x=-2,x=1. Vay ham s06 da cho ¢6 3 diém cuc tri.

Chon A.

Chu y khi gidi: Ham s6 van dat cyec tri tai x =-2, khong nhét thiét f '(—2) =0.

Cau 34 (VD)

Phwong phap:

- Str dung cong thirc nhan d6i cos2x =2cos’ x—1

- Pit an phu ¢t =cosx,t e [—1;1], dua vé bai toan tim GTNN cua ham sb y= f(t) nén [—l;l].
- Tinh f"'(¢), xac dinh c4c nghiém ¢, e[-1;1].

- Tinh cac gia tri ' (-1), (1), /(7).

-KL: r[{lll{]lf(t) = min{f(—l),f(l),f(tl.)} :

Cach giai:

Tacé f(x)=cos2x—5cosx=2cos’ x—5cosx—1.

bat t =cosx,t e [—1;1], bai toan trd thanh tim GTNN cua ham sb y :f(t) =2t -5¢—1 trén [—1;1].
Ta c6: f'(t):4t—5:0<:>t=%e[—l;l].

Laico f(-1)=6, f(1)=—4.

Vay I[{lllﬂf(t) =—4.

Chon A.
Cau 35 (TH)

Phwong phap:
20



Str dung cong thire |Zl.22| = |Zl|.|22| va ‘Z‘ = |Z|
Cach giai:
Ta co:

23] = 2 [W] = 2]-]w]

=4 432 1P +(-1) =542,
Chon A.

Cau 36 (VD)

Phwong phap:

- Ching minh d(A44%BC")=d (A;(BCC'B')), stt dung dinh 1i khoang cach giita hai duong thing chéo nhau

bang khoang cach tir duong thing nay dén mat phing song song va chira duong thang kia.

- Trong (ABC) ké AK L BC(K € BC), trong (AHK) ké Al L HK (I € HK), chimg minh 4/ 1 (BCC'B")

- Sur dung dinh 1i Pytago va hé thire luong trong tam gidc vudng tinh khoang céch.

Cach giai:

Taco AA'/BB'=> A4 /(BCC'B") > BC'=d(A4A';BC')=d(AA%(BCC'B"))=d (4;(BCC'B"))

Trong (ABC) ké AK L BC(K € BC), trong (AHK) ké Al L HK (I € HK) ta co:

BC L 4K
= BC L (AHK)= BC L Al

BC 1 AH

= AI L (BCC'B")

Al L HK
Al L BC

= d(4;(BCC'B'))= Al =d (44%BC").

Ap dung h¢ thic lugng trong tam gidc vuong ABC tacd AK = AB.AC

a.ax/g _ a\/g

Tam gidc A'B'C' ¢c6 B'C'=+A'B"+A4'C” =2a= A'Hz%B'C'za.

21
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— AH =N 44" = A'H? =J4a* —a* = a 3.

a3
AH.AK a3, a1

Ap dung hé thirc lugng trong tam giac vuong AHK ta co: Al = = =
JAH? + 4K \/3a2 S

\/E.

Vay d (44" BC") :“T
Chon D.
Ciu 37 (TH)

Phwong phap:

- Gid st sau n nam nguoi d6 nhan dugc s6 tién nhiéu hon 300 triéu déng, tinh sb tién c6 duoc sau 7 nam
A, =A(1+7)" véi A 1asb tién ban dau, r 1 13i suat 1 ki han, » 1a sb ki han gui.

- Giai bat phuong trinh A4, >300, tim » 1a s6 nguyén duong nhoé nhat thoa man.

Cach giai:

Gia st sau n nam nguoi d6 nhan duoc s6 tién nhiéu hon 300 triéu déng.

S4 tién c6 duge sau n nam A, = A(1+r)" =200(1+0,05)".

Ta ¢6: 4, >300 < 200(1+0,05)" >300 < n>8,31.

Vay sau it nhat 9 nim ngudi d6 nhan duoc sd tién nhidu hon 300 triéu dong.
Chon B.

Cau 38 (TH)

Phwong phap:

- Mit phang di qua 4 va vudng goc voi BC nhan BC 1a1 VTPT.

- Phuong trinh mat phing di qua 4(x,;¥,;2,) vacé 1 VIPT n(a;b;c) ¢6 phuong trinh 1a:

a(x=x,)+b(y—y,)+c(z—2,)=0
Cach giai:
Tacoé BC=(1;-3;1) 1a 1 VTPT cta mat phang can tim.
Phuong trinh mt phang can tim: 1(x—1)-3(y-1)+1(z-1)=0< x-3y+z+1=0.
Chon C.
Ciu 39 (TH)

Phwong phap:
22



- Xét phuong trinh hoanh d6 giao diém.

- C6 lap m, dwa phuong trinh vé dang k = h(x)(*).

- Sir dung twong giao d6 thi ham sb tim diéu kién cua & dé (*) c6 dung 2 nghiém phan biét.
Cach giai:

Xét phuong trinh hoanh d6 giao diém x* =3x" +k < k =x" —-3x" = h(x)(*).

Ta co h'(x)=3x2—6x:0<:{

BBT:

h'(x) + 0 - 0 +

IVZERN /
—C —4

bé (C,) va (C,) c6 dung hai diém chung thi phuong trinh (*) phai c6 2 nghiém phén biét = {

Vay c6 2 gia tri cua k thoa man.
Chon A.

Cau 40 (VD)

Phwong phap:

- Piéu kién dé 3 s6 a,b,c theo th ty 1ap thanh 1 CSN 14 ac = b°.

- Pua vé cing co s 2, st dung cdc cong thirc log , b= %loga b(0<a#1,b>0).log, (xy)=log, x+log, y
(0>a¢1,x,y>0).

- Pua vé phuong trinh bac hai d6i v6i ham sd logarit, giai phuong trinh tim x.

Cach giai:

Pé ba sb log, (4x), 1+log, x,log, x theo thur tu lap thanh mot cip sb nhan thi

log, (4x).log, x = (1+log, x)’
1 1 ’
= glog2 (4x).log, x = 1+510g2 x
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& %(log2 4+log, x).log, x :%logg x+log, x+1
2 1., 1.,
= glog2 x+§10g2 x :Zlog2 x+log, x+1

1 1
=S Elog§ x—glog2 x-1=0

=2°
log,x=6 X
o] % SN 1:>S:{2";l}.
log, x=-2 x=7 4

Vay tap hop S ¢6 2 phan tir.
Chon A.

Cau 41 (VD)

Phwong phap:

- bat  =Inx, tim khoang gié tri cua ¢ va xét tinh cung tang giam cua x,z.

y'>0
. 3 . : t+b y
- Dua bai toan vé dang tim m dé ham so y = art dong bién trén khoang (m;n) <1 4 .
ct+d ——eé(m;n)
c
- Déi chiéu diéu kién dé bai im m.
Cach giai:
bat r =Inx, véi xe(l;e3) thi te(0;3),x,t cung tinh tang giam.
Bai ton trd thanh tim m dé ham sé y = ddng bién trén khoang (0;3).
t—m
-m+1
Taco TXD D=R\{m} va y'= "1
(t=m)
-m+10>0
e a =10 q .| y'>0 3<m<10
Dé ham s6 y =—— dong bién trén khoang (0;3) thi &qlm=3 & .
t—m m¢(0;3) <0 m<0
m <

Ma m 1a sb6 nguyén khong am nén S = {0;3;4;5;6,7;8;9}.
Vay tap hop S c6 8 phan tir.

Chon C.

Ciu 42 (VD)

Cach giai:
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- Swu tam FB Nguyén Duy Tin —
Goi M, N lan lugt 1a trung diém cua BC,B'C".
Goi K =MN N EF.

= BC L (AMNA')=> BC L A4'= BC L BB".

Do (DEF) L BB' nén EF 1 BB'.

EF 1 BB'

= BC//EF, suyra K la trung diém cta EF.
BC 1 BB'

Trong (BCC'B') co {

Lai c6 BC L(AMNA')= BC L DK = EF 1| DK. Suy ra ADEF cén tai D.
Vi (4BB'A") L(ACC'A") = LEDF =90° = ADEF vudng can tai D.

Theo bairataco: C,,, =4= DE+DF +EF =4

EE E+EF:4<:>EF:4(\/§—1):>BC=EF=4(\/§—1).

:>$+\/§
BC3 _

Vi AABC déunén AM == 2J§(J§—1).

Ké MH 1 AA4' taco MHzDK:%EF=2(\/§—1).

Ap dung hé thirc lugng trong tam gidc vudng 4'MA ta co:

1 1 1
2= PR
MH”> MA~ A'M
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1 1 1

4(V2-1) 12(V2-1) T

L 1 = A'M =J6(v2-1)

TR

Vay Ve g = A'MS 0 = A'M%AM.BC =12(10-742).

Chon A.

Cau 43 (VDO)

Phwong phap:

- Tinh y', st dung quy tic tinh dao ham mot tich.

- Sur dung tuong giao, phuong phéap 1ay nguyén ham hai vé xac dinh sé nghiém boi 1é cta phuong trinh y'=0
va suy ra s6 diém cuc tri ctia ham sd.

Cach giai:
DKXP: x#0.

Taco

:>y':;—?[f(x)—l:r+%.4[f(x)—l]3f'(x)
= y'=%[f(x)—l]3 [—f(x)+1+x.f'(x)]
f(x)=1 (1)

YOS ()= F(x) 4120 (2)

Dua vao BBT ta thiy phuong trinh (1) c¢6 3 nghiém phan biét trong d6 x =0 1a nghiém boi chan.

Xét phuong trinh (2):x.f'(x)- f(x)+1=0

Lay nguyén ham hai vé ta c6 M = J-—dex = l+ C.
X X X
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Duya vao BBT ta thiy f(l):—l nén _TI:%+C<:>C=—2, do do f(x)=1—2x(*).

y= f(z)

2 v 0 1 2 3
-1 4

y=1—2x

Dua vao d thi ham s ta thiy (*) c6 4 nghiém phén biét trong d6 x =0 khong théa man.
Tém lai, phuong trinh y'=0 c6 4 nghiém bdi 1€ phan biét.

Vay ham s6 da cho ¢6 4 diém cuc tri.

Chon D.

Cau 44 (VD)

Phwong phap:

- Chtrng minh ASAB,ASAC vuodng tai A. Suyra SA L (ABC ) .

- Xéc dinh goc giita hai mat phang 1a goc giita hai duong thang lan luot thudc hai mit phing va cling vudng goc
V01 giao tuyeén.

2
- Tinh S, ;- nho cong thirc Hé-rong, tir 6 tinh 4AH = M.

- Tinh tan cua goc trong tam giac vuong.

Cach giai:
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Ap dung dinh 1i Pytago dao ta ching minh dugc ASAB,ASAC vuodng tai A.

SA 1 AB
= = SA 1 (ABC).
S41 AC
. |BC LAH
Trong (ABC) dung AH L BC taco: {BCJ_SA :BCJ_(SAH):BCJ_SH.

(SBC)N(4BC)=BC
SH < (SBC),SH L BC = £((SBC);(A4BC))= £(SH; AH )= ZSHA.
AH = (A4BC),AH L BC

Ta cd: Sy =+/P(p—AB)(p-BC)(p—AC) =614 véi p 1anira chu vi tam giac ABC, p=12.

28,me _2.6\14 _ 6314

= AH = =

BC 10 5
o~ 2ae _26V114 _6V114
BC 10 5

Xét tam giac vuong SAH ta co tan LSHA = S4 12 10\/ﬁ.

AH 614 14
5

Vay tanz((SBc);(ABc))=$.
Chon B.

Céu 45 (VD)

Phwong phap:

- Dyavao lim y tim dau h¢ s6 a.

X—>+00
- Dya vao giao diém cua do thi véi truc tung suy ra dau cua hé so d.

- Dya vao cac diém cuc tri cia ham s6 suy ra dau cia hé so b,c.
28



Cach giai:

Taco lim y=—0=a<0.

X—>+0
Do thi ham s cit truc tung tai diém co tung do am = d < 0.

Tacod y'=3ax’ +2bx+c.

Vi ham s6 ¢6 2 diém cuc tri 4&m nén phuong trinh y'=0 ¢ 2 nghiém am phén biét =

Ma a<0 nén b<0,c<0.

Vay trong cac s6 a,b,c,d khong c6 s6 duong nao.

Chon A.
Ciau 46 (VDC)
Phwong phap:
3
bat t=x+—+,/x(x+3).
R )
Cach giai:

bat t=x+%+11x(x+3).

:df_(uﬂ}zx

21/x(x+3)
2,/x(x+3) +2x+3

=dt= dx

2\/x(x+3)

Khi d6 ta co:
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1 ¢dt

x _ =3 _:_1 t+C
et !
1 3
= F()= gl 33| C
Laico F(1)=In3
1 3
= —In[l+=>++/4|+C=1n3
2 2
2 2
< In9-In2+2C=1In9
<:>2C:1n2<:>C=%1n2
1 3 !
= F(x)==In|x+=+x(x+3)[+=In2
2 2 2
F(x) lln X*j‘*'\/m +lln2
—e V=e ! 2 ’

x+%+4/x(x+3)

:[eln ]2.(61“2);
:ﬁ.\/x+%+m‘
:\/‘2x+3+2m‘

o202 \/‘2,2021 +3+ 2\/2021(2021 + 3)‘

=

(2020 _ \/‘2.2020+3 +24/2020(2020 +3)‘

Vay e %) _of2) 4 0 022,
Chon A.

Ciau 47 (VDC)

Cach giai:

- Swu tam FB -

Xeép 10 hoc sinh sao ¢ nam nit ngoi xen ke.
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Xép 5 hoc sinh nam ¢6 5! cach, xép 5 hoc sinh nir vao 5 vi tri con lai ¢c6 5! cach. DPdi chd nam va nit ¢6 2 céach.
= €6 2.(5 !)2 cach xép 10 hoc sinh sao c6 nam nir ngdi xen k&.

* Xép 8 hoc sinh khong c6 An va Binh trudc:

THI:

+ Hoc sinh nam dimg dau hang, c6 (4!)° cach.

+ Xép An va Binh vao 1 trong 9 vi tri gom 7 vi tri giita 2 hoc sinh lién ké nhau va 2 vi tri bién. Ung v6i moi vi
tri c6 1 cach x€p An va Binh sao cho thoa man yéu cau, do do cé 9 cach xep.

= C6 9.(4!)" cach.
TH2:

+ Hoc sinh nit dimg dau hang, twong tw TH1 ¢6 9.(4!)" cach.

= S cach xép 10 hoc sinh xen k& ma An ludn canh Binh 1a 2.9.(4!)2 cach.
Vay sb cach sip xép nam va nit ngdi xen k&, dong thoi An khong ngdi canh Binh la:
2.(5!)° —2.9.(4!)" =2.5.5.(4!)" —18.(4!)" =32.(4!)" céch.
Chon C.
Cau 48 (VDCO)
Phwong phap:
- Tir gid thiét f°(x)+3/ (x)=sin(2x’~3x* +x) thay x boi 1-x va chimg minh f (x)=—f(1-x).
1

1
- Chimg minh [ f(1-x)dx = [ f(x)dx, tir 6 tinh 1.
0

0
Cach giai:
- Swu tam FB Luu Thém -

Theo bai ra ta co:

f3(1—x)+3f(1—x)=sin[z(l—xf “3(1-x) +1—x}
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& P (1=x)+ £2(x)+3f (1=x)+3f(x) =0

& [£(1=x)+ £ (][ (=)= (1=2) £ () 12 (0)]+3[ (1=x)+1 (x)] =0
e[S (=x)+ (][ (1=x) =/ (1=2) £ (x)+ 7 (x) +3] =0

& f(x)==f(1-x)

1

Suy ra .I[f(x)dx:—J.f(l—x)dx.

0

1 1 0 1

Talaico [ f(1-x)de=—[f(1-x)d(1-x)=—[ f (x)dx=[ f (x)dx.

0 0 1 0

Do do [=jf(x)dx:—jf(x)dx©jf(x)dx:O.

0
Vay I(-1;1).

Chon C.

Cau 49 (VDCO)

Cach giai:

- Sw tam FB Trian Minh Quang —

a’b’c’ <ab+bc+ca

Véi moi bd s6 (a;b;¢) théaman a+b+c=1tacod: { ,
a‘b’c’ <ab+bc+ca

a? pr et < (abc)2 (ab+bc+ca)(l)
=
arpr et < (abc)2 (ab +bc+ ca) (2)

Cong vé theo v& BDT (1) va (2) taco a" 252" ?.a2p™ 2 < 2(abe ) (ab+be +ca) (¥).

\ A s , 2 2
Ma b*? 24" " 2 b, c™? 2 a"? nén tr (*) taco 2(abc) (ab+bc+ca)> (a'”z.b”z.c’”z)

= abc\/2 (ab +bc+ ca) > g2 et o2

o \/2(ab+bc+ca) > a" pt ot > (b+1)a+(c+1)b+(a+1)c

<:>\/2(ab+bc+ca) 2(ab+bc+ca)+a+b+c

<:>\/2(ab+bc+ca) >(ab+bc+ca)+1

< (Vab+be+ca 2—\/5 ab+bc+ca+1<0
(v ) -2y
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2
& (\/ab+bc+ca —%j +%S 0 (vo 1y).

Vay khong c6 b s6 (a;b;c) nao théa man yéu cau bai toan.
Chon D.

Cau 50 (VDC)

Cach giai:

b-—a>0

DbKXD: .
{a,b >0

Ta co:

log, (1+ab) :%+log3 (b—a)

< log, (1+ab)—log, (b—a)z%
l+ab 1

b-a 2

< log,

- 1+ab :\/g
b—a
<:>1+ab:\/§(b—a)

<:>1+b=\/§(é—lj
a a

Ap dung BDT Cé-si ta ¢6 l+bzz\ﬁ nén ﬁ(é—ljzzﬁ@ﬁé—z b _f3so0
a a a a

a a
& Z | <:>\/:Z\/§C>—Z3
a a
2 <——(Loai
\/; \/3( oai)
(1+a*)(1+5%)  14a? +07 +a%?

Tacod: P= =
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Vay P
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Chon B.
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