BOQ PE CHUAN CAU TRUC

Moén thi: TOAN

PE DU POAN Ki THI THPT QUOC GIA NAM 2020

PE SO 3 Thoi gian lam bai: 90 phiit, khong ké thoi gian phat dé

Cau 1. Cho ham s y = f(x) c6 dd thi nhu hinh v&. Ham sé da cho dong
bién trén khoang nao dudi day?
A. (—oo;+oo) B. (—oo;—2)

C. (—;0) D. R\{-2}

Céu 2. Cho ham s6 y = f(x) cobang bién thién nhu sau

X —00 -1 0 1 +00

'

y + - 0 +

y 1] 40 +00 3

e e

Tong s0 tiém cén dung va tiém can ngang cia do thi ham so6 da cho 1a

A.l B.3 C.2 D. 4

Cau 3. Cho ham s6 y=a*, v6i 0<a#1. Ménh d& nio sau ddy sai?
A. y'=a"lna
B. Ham sb y=a" cotdp xac dinh la R vatap gia tri la (0;+oo)
C.Ham s6 y =g dongbién trén R khi a >1.
D. Db thi ham sb y=a" c6 tiém can dung la truc tung

Céu 4. Phuong trinh log, (x +1)=2 c6 nghiém la

A. x=4 B. x=8 C.x=9 D. x=27
Cau 5. Tim ho nguyén ham ctia ham s f(x)=x+cosx.
2

A. jf(x)dx=%+sinx+c B. [ f(x)dv=1-sinx+C

2

C. Jf(x)dx:xsinx+cosx+C D. If(x)dxz%—sinx+C

3 5 5
Cau 6. Néu [ f(x)dv=5, [ f(x)dr=-2 thi [ f(x)dx bing
1 3 1
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A.2 B. -2 C.3 D. 4
Ciu 7. Cho hai s6 phitc z, =1+2i va z, =2-3i. Phan 4o cua sb phitc w =3z, -2z, 1a

A. 12 B. -1 C.1 D. -12
Céu 8. Hinh lang tru tam gidc déu c6 bao nhiéu mit phing dbi xtimg?

A.l B.2 C.3 D. 4

Cau 9. Tinh dién tich xung quanh S cua hinh n6n ¢6 ban kinh day » =3 va d¢ dai duong sinh /=35
A. qu =187 B. qu =24r C. qu =30rx D. qu =157z
Ciu 10. Trong khong gian voi hé toa do Oxyz, cho hai diém A(1;0;,-2), B(2;1;—1). Tim toa do trong

tam G cua tam giac OA4B.

A. G(—l;l;lj B. G(l;—l;lj C. G(l;l;—lj D. G(l;l;—lj
3 3 3 3

Cau 11. Trong hé¢ tryc toa dd Oxyz, cho mat phing (a):x+2y—z+3=0 va dudng thing

x=3 y+l z-4

d 0 5 . Trong cac ménh dé sau ménh dé nao dung?
A. d song song voi (a) B. d vudng goc voi (a)
C.dnim trén (a) D. d cit (a)

Ciu 12. Mit phang di qua 3 diém M (1;0;0),N(0;-1;0),P(0;0;2) c6 phuong trinh 1a
A.2x-2y+z-2=0 B. 2x+2y+z-2=0 C.2x-2y+z=0 D. 2x+2y+z=0

Cau 13. C6 bao nhiéu cach xép 6 hoc sinh vao mét ban dai cd 6 chd?
A. 6! cach B. 6 cach C. 4 cach D. C{ cach

Ciau 14. Cho cap s cong (un) ¢6 s6 hang dau u, =1 vacongsai d =2. Tdng ciia 2020 s6 hang dau bang

A. 4 080 400 B. 4 800 399 C. 4399 080 D. 4 080 399

3
Céu 15. Cho ham s6 y = x?_ 2x% +3x+1. Gia tri cyc tiéu cuia ham s da cho bing

A.l B. -2 C.4 D.3
Cau 16. Goi M, m lan luot 1a gia tri 1on nhat va nho nhit cua ham sb y= \/m trén [0;3]. Gia tri
ctia biéu thie M +m bang

A7 B. 2(+2-1) C. 12 D. 2(v2+1)

3 2
X

Cau 17. Goi M (a,b) 1a diém thudc dd thi (C) cua ham s6 y= —%—7+ 2x+§ sao cho tiép tuyén cta

(C) tai M c6 hé sb goc 16n nhét. Tong 2a +4b bing

A. -5 B.5 C.0 D. 13
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Cau 18. Cho ham sb f(x)=ax’+ bx’ +cx+ d (a,b,c,d eR). bo

VA
thi cia ham s6 y = f(x) nhu hinh v& bén. 3 -
S6 nghiém thuc ctia phuong trinh 3£ (x)+4=0 la ;L
A.0 B.2 y l i
C.1 D.3 i /o 1 %
< 1-1
Céu 19. Cho ham s6 y = f(x) ¢6 bang bién thién nhu sau
X —o0 —4 0 4 +00
' — 0 + 0 — 0 T
y 5 3

N L S

Ham sb g(x)=f(x)+2020 nghich bién trén khoang nao dudi day?

A. (—o0;-3) B. (0;+) C. (-3-2) D. (1;3)
Ciu 20. Ong B du dinh gri vao ngn hang mot sb tién véi 13i suat 6,5%/nam. Biét rang ctr sau mdi ndm
s tién 14i s& gdp vao von ban dau. Hoi s6 tién A (triéu dong, 4 € N) nho nhit ma ong B can giri vao ngan
hang dé sau 3 nam sd tién 13i di d& mua xe may tri gia 48 triéu dong la

A. 230 triéu dong B. 231 triéu dong C. 250 triéu dong D. 251 triéu dong

Céu 21. Vi moi s6 thye duong a va b thoa man a® + 5 = 8ab, ménh d& nao dudi day dung?

A. log(a+b) =%(loga +logh)

B. log(a+b):%(l+loga+logb)
C. log(a+b)=1+loga+logh
D. log(a+b)=%+loga+logb

Céu 22. Cho hai ham s6 y=a" va y =log, x c6 do thi nhu hinh vé&
bén. Khang dinh nao sau ddy dung?

A. a,b>1 B.0<a,b<1

C.0<a<l<b D. 0<b<l<a
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Céu 23. Dién tich phan hinh phing gach chéo trong hinh v& bén bang

bao nhiéu? e

A. 4 B. 2
2
c.l D.>
3 2
A £ i~ . 1+5i .
Cau 24. Cho s0 phtrc z thoa man (2—i)z+ -~ =7+10i
+i
Moédun cia s6 phitc w=z>+20+3i 1a
A.5 B.3 C.25 D.4

Cau 25. Goi z, va z,1a hai nghi¢ém phirc ctia phuong trinh z° —2z+10=0. Tinh 4= ‘zf‘ + ‘zj‘

A. 4=20 B. A=10 C. 4=30 D. A=50
Cau 26. Tinh thé tich khdi chép tir giac déu S.ABCD biét AB=a,SA=a.
3 3 3
A 42 B, 2 c L D. &
2 6 3

Céu 27. Cho hinh vuéng 4BCD canh 8 c¢m. Goi M, N lan luot 1 trung diém cta 4B va CD. Quay hinh
vuéng ABCD xung quanh MN dugc hinh try (7). Dién tich toan phn cua hinh (7') 1a

A. 647 (cm’) B. 807 (cm’) C. 967 (cm”) D. 1927 (cm’ )
Céu 28. Trong khong gian voi hé toa do Oxyz, phuong trinh chinh tic cia duong thing d di qua diém
M(l;—2;5) va vudng goc vi mat phang (a) :4x-3y+2z+5=0 1a

x+1 y-2 z+5 x-1_ y+2 z-5

A. B.
4 -3 2 4 -3 2
C. x—1:y+2:z—5 D. x—1:y+2:z—5
—4 -3 -2 —4 -3 2

Cau 29. Trong khong gian v&i hé toa dO Oxyz, cho tir dién ABCD c6 A(0;1;-1); B(1;1;2);

C(1;-1;0); D(0;0;1). Tinh d6 dai dwong cao AH ciia hinh chép A.BCD.
A. 32 B. 22 c. 2 p. 32
2 2
Céu 30. Cho hinh 1ap phuong ABCD.A'B'C'D' c6 canh bang a. Khoang cach giita hai duong thing
BC'va CD'la

g @3 c. a3 p. a3

AL
2 2 3 4
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Cau 31. Mdi ban An, Binh chon ngau nhién 3 chit sb trong tap {0,1, 2,3, 4,5,6,7,8,9}. Tinh xac suat dé

trong hai bd ba chit s6 ma An va Binh chon ra c6 ding mot chit s6 giong nhau.

-3

AL B. c. o 21
40 10 25 40
Céu 32. Cho ham s6 f(x), hamsé y= f'(x) lién tuc trén R va c6 d6 vk
thi nhu hinh v& bén. V&i gia tri nao cua tham sd m thi phuong trinh w13
f(x)=3x+m c6 nghiém thugc khoang (-1;1). ,‘
: 1
A. f(-1)+3<m< f(1)-3 i ] .
)+3 A1 O x
-1 1= =

(

B. f(-1)-3<m<f(1
()+3<m<f(-1
(0)-1<m< f(0)+1

Céu 33. Cho ham s y = f(x) c6 dd thi nhu hinh v& bén. Goi M, m

1an luot 1a gi4 tri 16n nhat va nho nhét cia ham s6 y = f(—f (sinx))
trén doan {—%;0}. Giatricua M —m béng

A. 6 B.3
C. -6 D. -3

CAu 34. Cho phuong trinh 9% "' —2m.3" > 4+3m—2=0. Téap tAt ca cac gi tri clia tham sb m dé
phuong trinh da cho c6 4 nghiém phan biét 1a

A. [2;+0) B. (1;+0) C. (2;+) D. (—o0;1)U(2;+00)
Cau 35. Gia so ham sb y = f(x) lién tyc, nhan gia tri duong trén (0;+c0) va théa man
f(D=e f(x)=f"(x)3x+1, véi moi x>0. Ménh d& nao sau day la ding?

A. 10< f(5)<11 B. 4< f(5)<5 C.11< f(5)<12 D.3<f(5)<4
Céu 36. Cho ham s y=x"-3x"+m ¢6 d6 thi (C,) v6i m 1a tham s thyc.
gia st (C,) cit truc Ox tai bén diém phan biét nhu hinh v&. Goi S, S, va S,

1a dién tich cac mién gach chéo dugc cho trén hinh v&. Timm dé S, + S, = S,
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Chu 37. Tp hop céc s6 phitc w=(1+i)z+1 véi z 1a s6 phirc théa méan |z—1|<1 1a hinh tron. Tinh dién
tich hinh tron do.
A. 4r B. 27 C. 3z D.

Cau 38. Trén ban c6 mot cde nude hinh tru chira déy nudc, ¢6 chiéu cao béng 3 lan

dudng kinh ciia day, mot vién bi va mot khdi nén déu bang thuy tinh. Biét vién bi 1a

mot khéi cdu 6 duong kinh bang dudng kinh phia trong ctia cée nude. Ngudi ta tir tir

tha vao cdc nudc vién bi va khdi nén d6 (nhu hinh v&) thi thy nude trong cde tran ra

ngoai. Tinh ti s6 thé tich cua lugng nudc con lai trong ce va lwong nude ban dau (bo

qua bé day cua 16p vo thuy tinh).

A. l B. g
2 3
c.t p.>
9 9
Cau 39. Trong khong gian véi hé toa do Oxyz, cho mat phang (P): x—2y+2z-3=0 va mit cdu

(S): x*+y* +2° =10x+6y—10z+39=0. Tir mot diém M thudc mit phang (P) ké mot dudng thing
tiép xtic v6i mit cau (S ) tai diém N. Tinh khoang cach tir M t&i gbc toa do biét rang MN = 4.

A.S B.3 C. J6 D. V11
Ciu 40. Cho hinh chép S.ABCD c6 day la hinh vuéng canh a, hai mat phiang (S4B) va (SAD) cing
3

vuodng goc voi miat day. Biét thé tich khdi chop S.ABCD 1a “? Tinh goc ¢ giita duong thang SB va mat

phéng (SCD).
A p=45°. B. = 60°. C. ¢ =30°. D. ¢ =90°.

Ciu 41. Cho ham s6 y = f(x) c6 dd thi nhu hinh v& bén.
YA
f(x). x*+x 3

¢6 bao nhiéu

[f(x)=2] (¥ =1)(x* —4)(2x+1) ;
duong tiém céan dung? %il
A.5 B.3
C.6 D. 4

D) thi ham sb y=

ol J

Cau 42. Puong thing d: y=x+m cat d6 thi ham s y:x—_i tai 2 diém phéan biét 4, B sao cho
X+

OA> + OB =2,0 1a gbc toa d9. Khi d6 m thudc khoang nao dudi day?

A (—52-242) B. (0:2+2V2) C.(2-v2:2+242)  D.(2+2¢2;4)
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Céu 43. Cho ham s6 y = f(x) c6 ding ba diém cyc trj 14 0, 1, 2 va c6 dao ham lién tyc trén R. Khi d6
hamsd y=f (4x —4x2) ¢6 bao nhiéu diém cyec tri?

A.5 B.2 C.3 D. 4

Cau 44. C6 bao nhiéu gia tri nguyén duong cia tham s6 m dé phuong trinh

2
log, [—W’Zx”] ++/2x* + mx+1=x+2 co hai nghiém thyc phan biét?
X+

A.2 B.3 C.4 D.5
Cau 45. Cho ham s y=f(x) c¢6 dao ham lién tuc trén R va théa man f(0)=3 va

2
f(x)+f(2-x)=x*-2x+2,Vx eR. Tich phan jxf'(x)dx bing

0

A.—i B.z C.
3 3

p. -2

3

[SSRNV

Céu 46.(Chuyén Khoa hoc ty nhién Ha Ngi - 2019) Cho ham s6 f(x) lién tuc trén doan [0;4] thoa

man f"(x)f(x)+M:[f'(x)T va f(x)>0 véi moi xe[0;4]. Biét ring /'(0)=(0)=1,
gid tri cua f(4) bang

A. & B. 2¢ C. ¢ D. ¢’ +1
Céu 47. Cho sb phitc z thoéa man |z|=1. Goi M va m lan luot 1a gid trj 16n nhat va gi4 tri nho nhét cia

biu thitc P =|z+1[+|z* —z+1. Tinh gid trj M.m.

A. 133 B. 2 C. 33 p. B
4 4 4

Cau 48. Cho liang tru ABC.A'B'C', trén cic canh AA', BB' lay cac diém M, N sao cho
AA'=44'M, BB'=4B'N. Mit phang (C'MN) chia khoi lang tru da cho thanh hai phan. Goi 7] la thé

tich ctia khdi chép C'.4'B'NM,V, 1a thé tich ctia khdi da dién ABCMNC''. Ti sb ; béng

2

_3 p. A
5

C.

A2 B. !
v, 5 6

oSS

1
5

oSS

S

Cau 49. Trong khong gian véi hé toa dd Oxyz, cho x> +y* +z° +2mx—2(m—1)y—mz+m-2=0 1a
phuong trinh ciia mit cau (S,)- Biét v&i moi sb thuc m thi (S,,) luon chira mot duong tron ¢ dinh. Tim

ban kinh / cua duong tron do.

B.r=\/§ C.r:\/g D. r=

A. r=l
2

1
NG
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Céu 50. Trong khong gian véi h¢ toa do Oxyz, cho bén diém 4(7;2;3), B(1;4;3), C(1;2;6),D(1;2;3) va

diém M tuy ¥. Tinh d0 dai doan OM khi biéu thic P = MA+ MB + MC +3MD dat gié tri nh nhat

:@ B. OM =26 C. OM =14 D. OM:¥

A. OM
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Pap an
1-B 2-B 3-D 4-B 5-A 6-C 7-A 8-D 9-D 10-C
11-B 12-A 13-A 14-A 15-A 16-D 17-C 18-C 19-D | 20-B
21-B 22-D | 23-B 24-A | 25-A | 26-B 27-C 28-B 29-D | 30-C
31-D | 32-A | 33-B 34-C 35-A | 36-D |37-B 38-D | 39-D | 40-C
41-B 42-A | 43-C 44-C | 45-D |46-A |47-A | 48-B 49-B 50-C

LOI GIAI CHI TIET
Cau 1: Pap an B
Nhin vao d6 thi ham s ta thiy ham khong xac dinh tai x =—2 va ca hai nhanh cia d6 thi déu di tir dudi
di 1én (nhin theo huéng tir trai sang phai), do d6 ham sé ddng bién trén khoang (—oo; —2) va (—2; +oo)
Cau 2: Pap an B

lim f(x) =3 = @b thji ham s6 c6 tiém can ngang y =3khi x — +w

X—>+00

lim f(x)=—o0 = db thi ham s6 khong c¢ tiém can ngang khi x — —oo

X—>—0

lim f(x) = 400 = b thi ham s6 ¢6 tiém can ding x = —1

x—>-1"

lim f(x)= lim f(x)=o00=>dd thi ham s6 c6 tiém can dimg x=1

x—>-1" x—>-1"

Vay téng s6 tiém can ding va ti€ém cén ngang cua dd thi ham s da cho 1a 3.

Cau 3: Pap an D

Do thi ham s6 y=a", voi 0<a=1 cotiém can ngang l1a truc hoanh va khong c6 tiém can dung.
Cau 4: Pap an B

Diéu kign. x+1>0< x> -1

Taco log,(x+1)=2=x+1=3* > x+1=9< x=38

Vay phuong trinh da cho c6 nghiém la x =8
CauS: Pap an A

x2
Ta co If(x)dx:J-(x+cosx)dx:7+sinx+C
Cau 6: Pap an C

5 3 5

J.f(x)dxzIf(x)dx+Jf(x)dx:5—2:3

1 1
Cau 7: Pap an A
w =3z, -2z, =3(1+2i)-2(2-3i)=-1+12i. Vay phan 4o clia s6 phitc w 1a 12

Cau8: bapan D
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\ T ® — ® . e ——— P

¥ ‘w - 3 . ’

G e g o4
|
I
|
|
i

A’ *'::I._.::; "B A *.":::::::;*B- A %= :)- —— o s T .#_J.B'
iy By C (5'

Hinh lang try tam gidc déu c6 4 mit phing ddi ximg.

Cau 9: Pap an D

Dién tich xung quanh S, cua hinh nén c6 ban kinh day r va do dai duong sinh / la
S, =7rl=7.3.5=157z (dvdt).

Cau 10: Pap an C

_ 0+1+2 _1
¢ 3
Gid sit G (x5 ¥5325) = yG=0+;)+1=% :G(l;%;—lj
.= 0+(—23)+(—1) o

Cau 11: Dap 4n B

Taco na =(1;2;-1),ua = (~1,-2;1) = 1o = —us = (a) Ld

Cau 12: Dap 4n A

Phuong trinh viét theo doan chin di qua 3 diém M (1;0;0), N (0;-1;0), P(0;0;2) 1a

f+l+§=1@2x—2y+z—2=0

1 -1
Cau 13: Dap 4an A
C6 6! cach xép 6 hoc sinh vao ban ngang 6 chd
Cau 14: Pap an A
Ap dung cong thirc tong n sé hang dau cia cip sb cong ta co:
= M =nu, +@d =2020.1+2020.2019 = 4080400

Cau 15: Dap an A
TXb: D=R

y'=x"—4x+3,y'=0=x=1,x=3.

Ta c6 bang bién thién sau:
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X —00 1 3 400
y' + 0 -0 +
y I N
- Q0
—00 1

= Ver =1
Cau 16: Pap an D

o 2X22 e x-2-0cx=1

T s

y(1)=2:3(0)=5:y(3)="8=22

So sanh 4 gia trj trén véi nhau :M:2ﬁ5m223M+m=2(\/§+1)
Cau 17: Pap an C

Tinh y'=—x"—x+2

Hé sb gbc cua tiép tuyén cua dd thi (C ) tai diém M (a;b) la
2 2
y'(a)z—az—a+2=— a+l +2=2— a+l Sg
2 4 4 2 4

2
= He s6 goc »'(a) 16n nhat (ddu = xay ra) khi chi khi (m%) :O<:>a=—%

3 2
Thay x=a :—% va ham s da cho, ta co: bz—%(—lj —l(—lj +2(—%)+

4_1
2 20 2 3 4
=2a+4b=0
Cau 18: Pap an C

Taco 3f(x)+4=0< f(x)= —g, do d6 s6 nghiém cua phuong trinh da cho bang véi sb giao diém cua

db thi ham s y = / (x) voi duong thing y = —g

Trang 11



Duya vao d thi, ta c6 dudng thing y = —% cit do thi ham s6 da cho tai 1 diém.

Cau 19: Dap an D

Ta c6 g'(x)=f"(x), suy ra bang bién thién ciia ham g(x)= f(x)+2020 chinh la bang bién thién cta
ham s y = f(x)

Cau 20: Pap an B

Sau 3 nim s tién 6ng B c6 duoc ca gbe 1an 1ai 1a: A(1+O,065)3. Theo gia thiét ong B c6 sd tién 1ai 48

triéu dong nén ta c6 phuong trinh:

A(1+0,065) = A+48 > A=— D 93]

(1,065)" -1
Cau 21: Pap an B
Tacod a* +b* =8ab <> a* +2ab+b*> =10ab < (a+b)* =10ab
= log(a+b)* =log(10ab)
= 2log(a+b)=(1+loga+logb)
= 10g(a+b):%(l+loga+logb)
Cau22: Pap an D
T hinh vé€ ta co:
Ham s6 y=a* dongbién trén R nén a > 1

Ham s6 y=log, x nghich bién trén (0;+oo) nén 0<b<l=0<b<l<a
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Cau 23: Pap an B
Ta thiy Vx €[-3;0] thi x—1>x"+4x-1 nén

Szj);[(x—l)—(x2 +4x—1)]dx= ]).(—x2 —3x)dx=%

-3
Cau 24: Pap an A
Ta cod

(Z—i)ZJrllJ:rs_i =7+10i & (2-i)z+3+2i=T7+10i & (2—-i)z=4+8i
l

Suyra z = ‘;*?i =4i nén w=(4i)’ +20+3i =4+3i. Vay |[w]=5
—1

Caiu 25: Pap an A

Phuong trinh z* —2z+10=0 (1) c6 hai nghiém phtrc 1a z, =1+3i va z, =1-3i.

Taco: 4=|(1-3i)|+|(1+3)°| =8~ 6i] +|-8-+ 61 = 20.

Vay 4=20
Cau 26: Dap an B

2
Taco SO =S4 — 04> = ,/a2 _% - a2

2
2

Tacod Vs pep = %SO.SABCD

5
A
.'J'
A
i I
] I
A/ |
O e
_ o L )
I’-__-":_'__._—'_’ Dxxl‘_
Br"" w
&
3
la2 . aV2 (dvtt)
3 2 6

Cau 27: Pap an C
Quay hinh vuéng ABCD xung quanh MN ta dugc hinh tru nhu hinh v€. Khi do:
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r=%=4cm,l=h=AD=8€m

S, =2xrh+27r’ =2r48+2714> =967 (cm’ )

Cau 28: Pap an B

Puong thang d vudng goéc véi mit phang (a): 4x—-3y+2z+5=0 nén d c6 vecto chi phuong la

ua (4-3;2).

~1_y+2 z-5

Do d6 phuong trinh chinh tic ctia duong thang d 1a x4 3 5
Cau29: Dap an D
Tacé BA=(-1;0;-3); BC =(0;-2;-2);BD =(-L;~1;-1).

| BC,BD |=(0;2;,-2)=| BC,BD | BA=6

)
Visco :g-‘[BC,BD].BA‘ = g.6 =1 (dvtt)

Syen :%.‘[E&,EE]‘ :%.\/02 +(2) +(=2) =2 (dvdt)

Ta ¢6 Ve = %.AH.SBCD — AH = 3?& - % - %
BCD

Cau 30: Pap an C
Taco (D'AC)//(BA'C") nén d(CD";BC")=d((D'AC);(BA'C"))

=d(D"(BA'C"))=d(4:;(BA'C"))
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A' B

Tir ddy ta tinh d (4;(BA'C")) -4

V3
Cau3l: Pap an D
Khong gian mau |Q| = C;,.C}, =14400 .
Goi 4 12 bién c6 “Trong hai bd ba chir s ma An va Binh chon ra c6 dung mot chit s6 giéng nhau”.
Chon sb gidng nhau & ca hai ban An va Binh 1a: 10 cach.

Chon hai s6 con lai cia An 1a: C; céch.

Chon hai s6 con lai ctia Binh 1a: C? céch.

Vay [4)=10.C;.C; =7560= P(A4)=1—="—

Cau 32: Pap an A

Tacd f(x)=3x+m<e f(x)-3x=m.

Dé phuong trinh da cho ¢ nghiém thudc khodng (—1;1) thi dudng thang y =m phai cit do thi ham so
g(x)=f(x)-3x, xe(-L1).

Xétham s6 g(x)= f(x)-3x, xe(-L1).

Co g'(x)=f"(x)-3.

Nhin do thi f'(x) ta thiy, véi xe(-11) thi -1< f'(x)<3=g'(x)=f"(x)-3<0.

Do d0, ta c6 bang bién thién nhu hinh bén
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Tir bang bién thién, suy ra gié tri cdn tim 1a g(-1)<m<g(1) < f(-1)+3<m< f(1)-3 .
Cau 33: Pap an B

xXe {—%;0} =sinx e[—l;O]

Nhin d6 thi f(x) ta thdy, véi xe[-1;0] thi —2< f(x)<1.

Vi sinx e[-1,0] = -2< f(sinx) <1

= —1<—f(sinx)<2

Mit khéc, nhin do thi f(x) ta thdy v6i ~1<x<2 thi 2< f(x)<1.

Vi -1<—f(sinx)<2=-2< f(~f(sinx))<I=>M =1, m=—2= M -m=3.
Ciu 34: Pap 4n C

Pt 1 =3 >1.

2_
Phuong trinh tré thanh ¢* —2mt +3m-2=0 < m= tzt i(*)

(¢ =% khong phai 1a nghiém cta phuong trinh).

2

Xétham f (1) = ’2

=2 tren [l;+oo)\{§}
3 2

Ta ¢6 f'(t)zztz_—&t“,f'(z):o@[t:
(2t-3) t=2
Bang bién thién
X 1 1,5 2 +00
y' - - 0 +
y 1 400 400
—0 2
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Phuong trinh d cho c6 bon nghiém phan biét khi va chi khi phuong trinh (*) ¢6 hai nghiém phan biét 16n
hon 1 va khac % Dua vio bang bién thién ta co m > 2

Cau35: Dap an A

Xét xe(0+00) va f(x)>0 taco: f(x)=f"(x)3x+1 & f;((;)) ) x/3>1+1
A ! ———d(3x+
=l mart e I U )=l

2\/3x+I+C

:>1n(f(x))=§\/3x+1+C3f(x)ze

4, 2 Bl
Theo bai ra ta c6: f(1)=e nén ¢’ C:e:>C:—%:>f(x):e3 B

Do do f(5)~10,3123=10< f(5)<11

Cau 36: Dap an D

Gia st x=b la nghiém duong 16n nhit cia phuong trinh x*-3x>+m=0. Khi d6 ta co
b*-3b+m=0 (1).

Néuxayra S, +8, =S, thi

5 4

(x4—3x2+m)dx=0:b?—b3+mb=0:>b?—b2+m=0(2) (do b>0)

[SEES

Tir (1) va (2) , trix vé theo vé ta dugc %b“ —2b*=0=0b" :% (do b>0)

Thay tr¢ lai vao (1) ta dugc m 23

Cau 37: Pap an B

Tadat w=x+yi (x,yeR) thi w=(l+i)z+l<:>w=(l+i)(z—l)+i+2
|w z—2| | )(l+1)|
|w—z—2|-|z—1|.|l+i|

& (x-2) +(y-1) =(V2]z-1]) <2

=R=+2

=S=xR*=2x

Cau38: Dap an D

Goi R 12 ban kinh khéi tru, 6R 1a chiéu cao khéi try, chién cao khdi nén 1a 4R.

1 8

Thé tich khéi cau va khdinén 1a V; = %;ﬂ@ +§7IR2.4R =—7R’
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Thé tich khi tru ¥, = 7R>.6R = 67R’

, A Ao r \ . \ r A \ V - V 3 5
Ti s0 thé tich nudc con lai va nude ban dau la 22— = _ 3 5

v, 6
Cau 39: Pap an D
Xét mit chu (S): (x—=5) +(y+3) +(z-5) =20= 1(5-3;5),R=2+5.
_[s-2(-3)+25-3 e
\/12 +(-2) +22

2
Khi d6 MN’ +IN? = MN* + R =42+(2\B) =36=d’> = IM L (P)

Khoang céch tir diém 7 dén mit phang (P): d([;(P))

x-5 y+3 z-5
-2

Suy ra phuong trinh cta IM: MelM = M(t +5;-3-2¢;2¢ +5)

Ma M e(P)=t+5-2(-2t-3)+2(2t+5)-3=0=1=-2= M (3;1;1) = OM =11

Cau 40: Pap an C

Hai mt phang (S4B)va (SAD) cit nhau theo giao tuyén SA4 va cling vudng géc véi mit phang (ABCD)
nén SA L (ABCD).

Do do §4 = >saucp

ABCD
Tam gidc SAD vudng tai A nén SD =~/SA> + AD* = a/2.
Tacd CD L AD,CD 1. SA=> CD 1 (SAD)= CD L SD.

1 a2\/§

Vay dién tich tam gidc SCD la: S, = ESD.CD =

Goi /14 hinh chiéu cita B lén mat phang (SCD) khi d6 (SB,(SCD))=(SB,SI) = BSI.

3V sen _ 3V ascp _ a\/z
Ssep 2850 2

Mit khac, BI =

Tam gidc SAB vudng tai A nén SB =~/SA> + AB* = av/2.

Tam gidc SIB vudng tai I nén sin BSI = % = % — BSI =30".

Vay (SB,(SCD))=30°.

Cau41l: Dap an B
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f(x).\/x2 +x
[/ (x)-2](x* =1)(x* - 4)(2x +1)

co ban, tmg véi mdi mot nghiém ciia mau ta s& duge mot duong tiém can dung, tuy nhién phai lwu ¥ cac

Trudc tién ta rat gon phan thirc

, khi phén thic niay da toi gian thi vé

truong hop dac biét.

¢ > &

\ 11 'i

ell N e.i & )-
-la |0 1 2b 3 X

+) Ta thdy d6 thi y = f(x) tiép xtic véi truc hoanh tai diém c6 hoanh d6 bing 0 va cét truc hoanh tai hai
diém c6 hoanh d9 lan Iuot 1a 1,2 nén phuong trinh f(x)=0 c6 nghiém kép x=0 va hai nghi¢m don
x=1x=2

= f(x)=(x=0) (x=1)(x—2) g(x) = x* (x—1)(x—2) g (x) v6i g(x) vo nghiém.

+) Duong thing y=2 cat d6 thi ham s6 y=f(x) tai hai diém c6 hoanh do
x=a,x=b (-1<a<0,2<b<3), nén phuong trinh f(x)=2 6 hai nghiém don
x=a,x=b(-1<a<0,2<b<3)

= f(x)-2=(x—a)(x—=b)h(x) véi h(x) v nghi¢m.

Vay ta c6

_ f(x)afx +x _g(x) 2 (x-1)(x=2) /% +
[f(x)=2](x*=1)(x* —4)(2x+1)  h(x) (x-a)(x=b)(x*-1)(x* -4

g(x) x*Alx? +x
h(x) .(x—a)(x—b)(x+l)(x+2)(2x+1)

=

S~

(2x+1)

T . | R N
Ta thay véi x=a (-1<a<0) va x==3 thi x* +x <0 nén vx* +x khong ton tai.

Do d6 dd thi ham sb c6 cac duong tiém can ding la x=b,x=—1,x =-2.
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Cau 42: Pap an A

Dé d: y=x+m citddthi hamsd y = —1 tai 2 diém phan biét 4, B thi phuong trinh x+m = x-1 phai
X+ x+1

c6 2 nghi¢m phan biét.
< x> +mx+m+1=0 c6 2 nghiém phan biét x,,x, # -1

{A=m2—4m—4>0 @{m<2—2\/§,m>2+2\/5<:> m>2+242

<~
(1) +m(-1)+m+120 (220 m<2-242

(*)
Goi A(xl;xl+m),B(x2;x2+m), ta co

04> +OB* =2 <:>(x1)2+(x,+m)2+x22+(x2+m)2:2

S X+ +m(x +x,)+m’ =1

<:>(x1+x2)2—2x1x2+m(x1+x2)+m2zl
<:>(—m)2—2(m+l)+m(—m)+m2=l

m=-1

<:>m2—2m—3=0<:>{
m=3

Két hop voi diéu kién (*) ta chon m = —1.
Cau43: Pap an C
Theo dé bai thi y= f x)c6 ding ba diém cuc trj 14 0,1,2 va y = f'(x)lién tyc trén R

= f'(x)=0&

=0
=1
) ; v&i ba nghiém 0; 1; 2 1a nghiém don hodc bdi 1€,

x)=0
con u(x)=0 chi c6 nghiém boi chdn khong thudc tap [0;1;2]
bat g(x)= f(4x—4x2), ta co:

g'(x) =(4—8x)f'(4x—4x2).

[4-8x=0
g'x)=0e /(4x-4x*)=0
4-8x=0 % —1=0 fx=0
dx—4x" =0 x(x—1)=0 x=1
g'(x)=0<:> dx-4x"' =1 < (2x—1)2=0 = le
dx—4x* =2 , 2
u(4x—4x2)=0 _u(4x—4x ):0 _u(4x—4x2)=0

I
=

+) Xét phuong trinh u (4x 4x* )
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Gid str a 1a mot nghiém cta phuong trinh u(x)=0 thi tir a ¢ {0;1;2} ta thiy phuong trinh 4x—4x* =a
A . A N 1 . n . A \ |
khong c6 nghiém nao thudc tap 0;5;1 . Suy ra cac nghiém x=0;x=1 1a nghi¢ém don con x :5 la

nghiém boi 3 cia phuong trinh f '(4x - 4x2) =0
+) Néu phuong trinh u(4x—4x2) =0 c6 nghiém thi cic nghiém do6 ciing 1a cdc nghiém boi chan cua

phuong trinh f'(4x—4x2) =0
Vay tap nghiém don, nghiém bdi 1€ cua phuong trinh g(x)zO la {0;%;1}. Do d6, ham s

g(x)= f(4x—4x2) ¢6 3 diém cuec tri.
Céu 44: Pap an C

Diéu kién

{x+2>0

2x* +mx+1>0

Phuong trinh ban dau twong dwong

/ 2
log, [2x+—r;zx+1]+\/2x2 +mx+1=x+2
X+

& log, V2x> +mx +1+~2x% + mx+1 =log, (x+2)+x+2

<:>f(\/2x2 +mx+l)=f(x+2)(l)

Xéthamsd f(¢t)=log, 1+t v6i te(0;40) co f'(t)=ﬁ+1>0,we(0;+oo)
n

= f(1) ddng bién trén (0;+00) nén (1) < V2x* +mx+1=x+2

4 x>-2 x>-2

T do =
2)c2+m)c+1:()c+2)2 x*+(m-4)x-3=0(2)

Dé ¢6 hai nghiém thyuc phan biét thi (2) ¢6 hai nghiém phén biét X,,X, l6n hon -2

A=(m=-4Y+12>0  [meR meR

(
(

X5 +2)+(x5,+2)>0=x +x,+4>0 & 14-m+4>0
xl+2).(x2+2)>0 xlx2+2(xl+x2)+4>0 —3+2(4—m)+4>0

m<8

o gom<—mimeN = me{l;2;3;4}
m<— 2

Cau45: Pap an D
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2
Ap dung cong thirc tich phan timg phan, ta c¢6 jxf'(x)dx = xf(x)|z —J.f(x)dx
0

0

Tu f(x)+f(2—x)=x2—2x+2,‘v’xeR (1)

Thay x=0 vao (1) taduogc f(0)+ f(2)=2= f(2)=2-/(0)=2-3=-1
Xét Izj.f(x)dx

x=0=¢=2

Dit x=2—t = dx = —dt, ddi can:
x=2=t=0

2

Khi do 1:—j).f(Z—t)dt:If(2—t)dt:1:jf(2—x)dx

0

Dod(')tacoj. x)+f(2- x)d j(x2—2x+2)dx
0 0

QZ_Z[f(x)dx:%@_!.f(x)dx:g

Vaijf e = xf ()] Ef(x)dx:2(—1)—§:—?.
Cau 46: Dap an A
Taco: f"(x)f (x)+ /) —=[/'(0)] e /(=) (x)-[ )] =- )]
(2X+1) (2x+1)
-] C{f'(x)j_ |
KO 2y )T oy
DR N S PO . N /P SUU'Y / MPIA . S
/) (2x+1)3d /(%) J(xsryz () a1

Thay x =0 ta duoc C, =0

f'(x) 1 f'(x)
:f(x)_\/2x+1 I x dx '[J

Thay x=0 ta duoc C, =-1.
= In[ f(x)]=v2x+1-1

Thay x =4 ta duoc ln[f(4)]:2:>f(4):e

<:>1n[f(x)]=\/2x+1+C2

Cau 47: Dap an A

Goi z=x+yi; (xe]R;yeR). Ta co: |z|:1<:>z.;:1.
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Pit ¢ =

=|z|-1<|z+1 <]z +1=2=1€[0;2]

— pa— pa— 2_
Taco ¢ =(1+z)(1+z)=1+z.z+z+z=2+2x:>x=t 2

Suy ra ‘zz—z+1‘=‘zz—z+z.;‘=|z”z—1+g‘=,/(2x 1 |2x 1| ‘t —3‘

,te[O;Z]

Xéthamsd f(t)=t+|t’

Dung dao ham tinh gia tri 16n nhat, nho nhit cia ham f (t), suy ra

maxf(l)z%khlz—% min f'(t) = V3 khi t=3=M.n 13;/_

Cau 48: Dap an B
bat V=V s 45c
Lay diém E trén CC' sao cho CC'=4C'E.

SuyraAM BN _CE_1 = (MNE)//(ABC).
A'A B'B C'C 4

Taco: Ve = % Vigcoane (chop va lang tru c6 chung day, duong cao)
2
=V = EVA'B'C'.MNE

Mait  khac VA'B'CHMNE:iV (hai ling tru c6 chung day va ti 1& dudng cao bang

d(M,(4'B'C)) _MA'_1

d(4,(4'B'C')) 44" 4

SuyraVlzg.lV:lV:ﬂ/z:V_leéV:ﬁ:l
34 6 6 6 "V, S

Cau49: Dap an B

Goi M (x;y;z) la mét diém thudc dudng tron cb dinh véi moi sd thue m, khi d6 ta cé:
X +y 42 +2mx=2(m—1)y—mz+m—2=0 dang v6i Vm
<:>m(2x—2y—z+1)+)c2 +y*+2°+2y—-2=0 ding voi Vm

2x=2y—-z+1=0
X+ +z2+2y-2=0
Viy duong tron cb dinh 1a giao tuyén coa mit phiang 2x—2y—z+1=0 va mit cau

X4y +2+2y—2=0 c6 tam 1(0;~1;0), ban kinh R=+/3
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2
Do d6 ban kinh duong tron 7 =\/R2 —[d(],(P))]Z = 3—[ \/ |2 +21| 2} -2
22 +( +(-1)

_@
Cau 50: Pap an C
Giasir M (x+1;y+2;z+3).

Ta c6 MA:\/(x—6)2+y2+22 >|x—6]>6-x.

‘MB:JXH{y—2y+ZZZU—ﬂ22—y

MC =[x+ +(z=3)" 2|z =323z

J&MD=J54f4JF+f2qu+y+szx+y+z

Do d6 P=MA+MB+MC+\/§MD26—x+2—y+3—z+x+y+z=11

JQF6Y+1}+22=6—X
Jfﬁ{y—2f+22=2—y

Jx2+y2+(z—3f::3—z

Vay P dat gia tri nho nhét bang 11 khi va chi khi

3@?+y2+f)=x+y+z

6—x2>0
2-y20
©{3-220 ©x=y=z=0=M(;2;3) khido OM =14
x+y+z20
x=y=z=0
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