BO GIAO [y A DAO TA DE THI THAM KHAO THPT QUOC GIA
" 2 NAM HOC 2019 - 2020

MON THI: TOAN
Thai gian: 90 phiit (Khong ké thoi gian phdt dé)

Cau 1. Tt mot nhém hoc sinh gom 6 nam va 8 nit, c6 bao nhiéu cach chon ra mot hoc sinh?
®. 14. ®. 48. ©.6. ®.8.

Cau 2. Cho cap s6 nhan (u,) v6iu; = 2 vau, = 6. Cong boi cia cip s6 nhan da cho bang
®. 3. ®. —4. ©.4. 0.

Cau 3. Dien tich xung quanh ctia hinh nén c¢6 do dai duong sinh [ va ban kinh day r bang
®. 4nrl. ®. 2nrl. O.nrl. @.%m"l.

Cau 4. Cho ham s6 y = f(x) c6 bang bién thién nhu sau

X |- -1 0 1 +o0
f(x) 0
2

f(x) /\/\

Ham s6 da cho dong bién trén khoang nao dudi day?
®. (1;4+00). ®. (—1;0). ©.(-1;1). ©.(0; 1).

Cau 5. Cho khéi lap phuong c6 canh bing 6. Thé tich ctia khoi lap phuong da cho bing

®@. 216. ®. 18. ©.36. ©.72.
Cau 6. Nghiém ctia phuong trinh log;(2x — 1) = 2 la:

®. x = 3. ®. x =5. ©.x=§. @.x=§.
Cau 7. Néu [ f(x)dx = =2 va [ f(x)dx = 1 thi [, f(x)dx bing

®. —-3. ®. —1. ©.1. ®.3.
Cau 8. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:

x | —oo 0 3 +00
f'(x) + 0 = B <
2 +o00
f(x) / \ /
—00 -4

Gia tri cuc tieu ctia ham s6 da cho bang

®. 2. ®. 3. ©.0. ©.—4.
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Cau 9. D6 thi ctia ham s6 nao dudi day c6 dang nhu dudng cong trong dudi day?

Y

®.y=—x*+2x2 @®.y=x*—2x%?. O.y=x3>-3x%2 0.y =-—x3+3x%

Cau 10. Véi a la s6 thyce duong tiy ¥, log, a? bang:

®. 2+ log, a. ®. %+ log, a. ©.21og, a. @.% log, a.
Cau 11. Ho nguyén ham ctia ham s6 f(x) = cos x + 6x 1

®. sinx + 3x*>+C. ®. —sinx +3x%>+C.

©.sinx + 6x% + C. ©.—sinx +C.

Cau 12. Modun ctia s6 phtic 1 + 2i bing

®@. 5. ®. V3. ©.V5. @.3.

Cau 13.  Trong khong gian Oxyz, hinh chiéu vuéng goc ctia diem M(2; —2; 1) trén mat
phang (Oxy) c6 toa do la

®@. (2;0;1). ®. (2;-2;0). ©.(0; -2;1). ©.(0;0;1).

Cau 14. Trong khong gian Oxyz, cho mat cau (S): (x — 1)? + (y + 2)? + (z — 3)? = 16.
Tam cua (S) ¢6 toa do 1a

®. (-1;-2;-3). ®. (1;2; 3). ©.(—1;2;-3). ©.(1; -2;3).
Cau 15. Trong khong gian Oxyz, cho mat phang (a):3x + 2y — 4z + 1 = 0. Vectd nao
duéi day 1a mot vecto phap tuyén cia (a)?
®.n, = (3;2;4). ®.n; =(2;-4;1). On; = (3;—4;1). ©.n, = (3;2; —4).
Cau 16.  Trong khong gian Oxyz, diem nao dusi day thudc dudng thing d: x_—+11 =—=

271,

3
®. P(—1;2;1). ®. Q0(1;-2;-1). ©.N(-1;3;2). ®.P(1;2;1).

Cau 17.  Cho hinh chép S.ABCD c¢6 day la hinh vuong canh v3a, SA vuodng goc véi mit
phéng day va SA = vV2a. Goc giita SC va mat phing (ABCD) bing
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®@. 45°. ®. 60°. ©.30°. ©®.90°.
Cau 18. Cho ham s6 f(x), bang xét dau cta f (x) nhu sau:

S6 diém cuc tri ctia ham s6 da cho 1a

®@. 0. ®. 2. ©.1. ®.3.

Cau 19.  Gia tri l6n nhat ctia ham s6 f(x) = —x* + 12x2 + 1 trén doan [—1; 2]bang:

®. 1. ®. 37. ©.33. ®.12.

Cau 20. Xét tat ca cac s6 duong a va b théa man log, a = logg(ab). Ménh deé nao duéi
day dang?
®. a = bZ. ®. a* = b. ©.a = b. ®.a* = b.

Cau 21.  Tap nghiém ciia bat phuong trinh 5%~ > 5%*~%=9 |3
®. [-2;4]. ®. [—4;2].
©.—0o0; —2 U 4; +00). ©.—o0; —4 U 2; +00).

Cau 22.  Cho hinh tru c¢6 ban kinh day bang 3. Biét rang khi cit hinh tru da cho bdi mot
miit phang qua truc, thiét dién thu duge 1a mot hinh vuong. Dién tich xung quanh
ctia hinh tru da cho bang

®. 18m. ®. 36m. ©.54. ©.27m.
Cau 23. Cho ham s6 f(x) c6 bang bién thién nhu sau

X — 00 2 3 + oo
f'(x) + 0 — 0 +
+ 0o
f(x) /\0/
—00
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S6 nghiém ctia phuong trinh 3f(x) —2 =0 1a
®@. 2. ®. 0. ©.3. ®.1.

Cau 24. Ho tat ca cac nguyén ham cia ham s6 f(x) = g trén khoang (1; +00) 1a

®.x+3In(x—1)+C. ®.x—3In(x—-1)+C.

3 3
©.x — o + C. O.x + T +C.

Cau 25. Dé du bao dan sb ctia mot qubc gia, ngudi ta st dung cong thiic S = Ae™'; trong
d6 A 1a dan sb ctia nam 1ay lam moc tinh, S 14 dan s6 sau n nam, r 1a ti lé tang dan
s6 hang nam. Nam 2017, dan sé Viét nam 14 93.671.600 ngusi (Tong cuc Théng ke,
Nién giam thong ké 2017, Nha xuat ban Thoéng ke, Tr 79). Gia stt ti 1é ting dan s6
hang nim khong doi 14 0,81%, du bao dan sé Viét nam nam 2035 14 bao nhiéu ngudi
(két qua lam tron dén chit s6 hang tram)?

®@. 109.256.100. ®. 108.374.700. ©.107.500.500. ©.108.311.100.

Cau 26. Cho khéi lang tru ding ABCD.A'B'C'D' ¢6 day la hinh thoi canh a, BD = av3
va AA' = 4a (minh hoa nhu hinh bén). Thé tich ciia khéi ling tru da cho bing

A

] D‘
B e
i:ﬁf ___________________ D
k= C
3 3
®. 2v3d%. ®. 435, CEE DR
2 Z N z 2_ -
Cau 27. Tong so tiém can ding va tiém can ngang ctia do thi hAm so y = %la
®@. 0. ®. 1. ©.2. 0.3.
Cau 28. Cho hamséy = ax3+ 3x + d(a;d € R) c6 do thi nhu hinh bén. Ménh dé nao
dudi day dang?

| I

®.a>0,d>0. ®.a<0,d>0. ©.a>0,d <0. ©®.a<0,d<0.
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Cau 29. Dien tich hinh phing dudc gach chéo trong hinh bén bing

Yy = —x? 42
®. f_zl(—sz + 2x + 4)dx. ®. f_21(2x2 — 2x — 4)dx.
©.f_21(—2x2 — 2x + 4)dx. @.f_zl(sz + 2x — 4)dx.

Cau 30.  Cho hai s6 phtic z; = =3 + i vd z, = 1 — i. Phan 4o ctia s6 phtc z; + Z,bang

®. —2. ®. 2i. ©.2. ©.-2i.

Cau 31. Trén mit phang toa do, diém biéu dién sé phiic z = (1 + 2i)? 13 diém nao dusi
day?
®. P(—3;4). ®. Q(5;4). ©.N(4;-3). ©®.M(4;5).

Cau 32. Trong khong gian Oxyz, cho cac vecto d = (1;0; 3) va b= (=2;2;5). Tich vo
huéng d. (@ + b) bing

®. 25. ®. 23. ©.27. ©.29.

Cau 33. Trong khong gian Oxyz, cho mat cau (S) c6 tam 1(0;0; —3) va di qua diém
M(4;0;0).
Phuong trinh cua (S) 1a
®. x>+ y*+ (z+3)% = 25. ®. x2+y?+ (z+3)? =5.
©.x%+y%+ (z—3)% = 25. @.x%> 4+ y? + (z—3)? =5.

Cau 34. Trong khong gian Oxyz, mat phang di qua diem M(1;1; —1) va vuong goc véi
dudng thang A: %1 = yT_Z = % c6 phuong trinh la
®.2x+2y+z+3=0. ®. x—-2y—z=0.
©2x+2y+z-3=0. Ox—-2y—z—-2=0.

Cau 35. Trong khong gian Oxyz, vecto nao sau day la mot vecto chi phuong ctia duong
thing di qua hai diém M(2;3; —1) va N(4; 5; 3)?
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®. u, = (1;1;1). ®.u; =(1;1;2). ©u;=(3;41). 0O, =(3;4;2).

Cau 36. Chon ngdu nhién mot s6 tit tap hap s6 co ba chit sé khac nhau. Xac suat dé sé
dugc chon c¢6 tong céc chit s6 1a sé chan bing
®. 2 ®. = ©.:. 0.2,
81 9 2 81

Cau 37. Cho hinh chép S.ABCD c¢6 day 1a hinh thang, AB = 2a, AD = DC = CB = a, SA
vuong goéc véi mit phang day va SA = 3a (minh hoa nhu hinh bén). Goi M 1a trung
diém ctia AB. Khoang cach giita hai duong thang SB va DM bang

S
A L-- B
D C
3a 3a 3v13a 6V13a
®. " ®. > ©. P 0. P
-~ N Z . _ N ] _ X . L 8
Cau 38. Cho ham s6 f(x) c6 f(3) =3 va f'(x) = s X > 0. Khi dé fs f(x)dx
bang
197 29 181
®. 7. ®. — ©.7. @.T.

Cau 39. Chohamsb f(x) = r:i_: (m 1a tham s6 thuyce). Co6 bao nhiéu gia tri nguyén clia

m dé ham s6 da cho ddng bién trén khoang (0; +00)?

®. 5. ®. 4. ©.3. ®.2.

Cau 40. Cho hinh nén c6 chiéu cao bing 2v5. Mot mit phing di qua dinh hinh nén va
cit hinh nén theo mot thiét dien la tam gidc déu c6 dién tich biang 9v/3. Thé tich
ctia khéi nén duge giéi han béi hinh nén da cho bang
®. 25 ®. 327. ©.32V5m. ©.96m.

3

Cau 41.  Cho x, y 1a cac s6 thuc duong théa man logg x = logey = log,(2x + y). Gi4 tri

2 X N
cta ~ bang

®. 2. ®.

N |-

©.log, (S) @.loggz.

Trang 6/29



Cau 42. Goi S 1a tap hop tat ca cac gia tri thuc cia tham s6 m sao cho gia tri 16n nhat
ctia ham s6f(x) = |x® — 3x + m| trén doan[0; 3]béng 16. Tong tat ci cac phan tit
cua S la:

®. —16. ®. 16. ©.—-12, ®.-2.

Cau 43.  Cho phuong trinh log2(2x) — (m + 2) log, x + m — 2 = 0 (' m 1a tham s6 thuc).
Tap hop tat ca cac gia tri ctia m dé phuong trinh da cho c6 hai nghiém phan biét
thuoc doan [1; 2] 1a
®@. (1;2). ®. [1;2]. ©.1;2). ®.2;+00).

Cau 44. Cho ham s6 f(x) lién tuc trén R. Biét cos 2 x 13 mot nguyén ham ctia ham s6
f(x)e*, ho tat ca cac nguyen ham ctia ham so f'(x)e* la:
®. —sin2x+cos2x+C. ®. —2sin2x+cos2x+C.
©.—2sin2x—cos2x+C. ©®.2sin2x —cos2x+C.

Cau 45. Cho ham s6 f(x)c6 bang bién thién nhu sau:

r |- -1 0 1 +00

(@) - 0 + 0 — 0 +

f(@) \2 /1\2 /

S6 nghiém thuoc doan [—m; 2] ctia phuong trinh 2f (sinx) + 3 = 01a
®. 4. ®. 6. ©.3. ®.8.

Cau 46. Cho ham s6 bac bén y = f(x) c6 dd thi nhu hinh bén. S6 diém cuc tri ciia ham
s6 g(x) = f(x3 + 3x2) 1a

VR

®@. 5. ®. 3. ©.7. O©.11.

Cau 47. (€6 bao nhiéu ciip s6 nguyén (x;y) thoa man 0 < x < 2020 va log;(3x + 3) +
x=2y+977
®. 2019. ®. 6. ©.2020. ©.4.

Trang 7/29



Cau 48. Cho ham s6 f(x) lién tuc trén R thdo man xf (x3) + f(1 —x?) = —x19 + x® —
2x,¥x € R Khi d6 [ f(x) dx?

-17 -13 17
@o E. n T. ©.T- @-_1.

Cau 49. Cho khoéi chép S.ABC c6 day ABC 1a tam giac vuong can tai A, AB = a, SBA =
SCA = 90°, goc giita hai mat phing (SAB) va (SAC) bing 60°. Thé tich ctia khéi da
cho bang
®. a’. ®. < 0L, 0L,

2 6

3

Cau 50. Cho ham s6 f(x). Ham s6 y = f'(x) c6 do thi nhu hinh bén. Ham s6 g(x) =
f(1 — 2x) + x? — x nghich bién trén khoang nao dudi day ?

>

\
\

®. (1;3). ®. (o; 1). 0.(~2; -1). ©.(2;3).

HUGNG DAN GIAI CHI TIET

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

®. 14. ®. 48. ©.6. ©.8.
Chon A

S6 cach chon 1hoc sinh tit nhém gom 14 hoc sinh 1a 14.

L&i giai

Cau 2. Cho cap so6 nhan (u,,) véiu; = 2 vau, = 6. Cong boi clia cap s6 nhan da cho biang
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Cau 3.

Cau 4.

Cau 5.

Cau 6.

®. 3. ®. —4. ©.4. 0.
Laoi giai
Chon A
Tacou, =u.q = q =%=§=3.
1

Dién tich xung quanh ctia hinh nén c¢6 do dai duong sinh [ va ban kinh day r bang

®@. 4nrl. ®. 2nrl. ©.nrl. @%nrl.
Loi giai

Chon C

Ap dung cong thitc dién tich xung quanh hinh nén.

Cho ham s6 y = f(x) c¢6 bang bién thién nhu sau

X |—a0 -1 0 1 40
f(x)

+ 0 - 0 + 0 -
2 2
@) ~_
1
—00 —00
Ham s6 da cho dong bién trén khoang nao dudi day?

®. (1; + ). ®. (—1;0). ©.(—1;1). ©.(0;1).
Laoi giai

Chon D
Dua vao bang bién thién ta thay: Ham s6 da cho dong bién trén cac khoang
(—o0;—1) va (0; 1).

Cho khéi lap phuong c6 canh bang 6. Thé tich ctia khéi lap phuong da cho bang

®. 216. ®. 18. ©.36. ©.72.
L gidi

Chon A

Thé tich khéi lap phuong c6 canh bing 6 14V = 63 = 216.

Nghiém ctia phuong trinh log; (2x — 1) = 2 la:

®. x = 3. ®. x = 5. O.x = 2 ©.x

- 2
L3i giai

Il
NN

Chon B
Diéukién: 2x —1> 0o x >§

1
X >-
2

Ta c6 log;(2x — 1) = 2@{
2x —1 = 32

1
(:){x>§<:)x=5.
x=25

Vay phuong trinh c¢6 nghiém x = 5.
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Cau 7. Néu [ f(x)dx = =2 va [ f(x)dx = 1 thi [, f(x)dx bing

®. -3. —1. ©.1. ®.3.
Loi gidi
Ta co flsf(x)dx = flzf(x)dx + fzgf(x)dx =—-2+4+1=-1.
Cau 8. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
x |—o0 +00
f(x) + 0 - 0 +
2 +00
) / \ /
—00 -4
Gia tri cuc tiéu ctia ham s6 da cho bing
®@. 2. ®. 3. ©.0. 0.—4.

L3i giai

T bang bién thien, ta thay gia tri cuc tiéu ciia ham s6 da cho bing —4.

Cau 9. Do thi cia ham s6 nao dudi day c6 dang nhu dudng cong trong duéi day?

®.y=—x*+2x% ®.y=x*-2x>. O.y=x3>-3x2. 0O.y=—x3+3x2%

L3i giai
Chon A

Tt hinh dang ciia do thi ta loai phuong an C va D

Nhan thay li?ll f(x) = —o suy ra hé s6 ctia x* am nén chon phuong an A
x—+o0
Cau 10. Vé6i a 1a s6 thuce duong tuy ¥, log, a? bang:

®. 2+ log, a. ®. %+ log, a. ©.2log, a. @.%log2 a.

L3i giai
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Cau 11.

Cau 12.

Cau 13.

Cau 14.

Cau 15.

Véia > 0;b > 0;a # 1. V6i moi a. Ta c6 cong thic: log, b* = alog, b.
Vay: log, a* = 2log, a.

Ho nguyén ham ctia ham s6 f(x) = cos x + 6x 13

®. sinx + 3x% + C. ®. —sinx + 3x%+C.
©.sinx + 6x% + C. ®.—sinx + C.

Loi gii
Chon A

Taco [ f(x)dx = [(cosx + 6x)dx = sinx + 3x* + C.
Modun ctia s6 phitc 1 4+ 2i bang

®. 5. ®. V3. ©.4/5. @.3.
Loi giai
Chon C

Taco |1 + 2i| = V12 + 22 = /5.

Trong khong gian Oxyz, hinh chiéu vuong goc clia diem M (2; —2; 1) trén mat phéng
(0Oxy) c6 toa do 1a

®@. (2;0;1). (2;-2;0). ©.(0; —2;1). ©.(0;0;1).
Lo gidi
Chon B

Ta c6 hinh chiéu ctia diem M (xy; Vo; Z,) trén mat phing (Oxy) la diém
M’(xoi Yo; 0).

Do d6 hinh chiéu ctia diéem M (2; —2; 1) trén miit phang (Oxy) la diém
M'(2; =2;0).

Trong khong gian Oxyz, cho miat cau (S): (x —1)? + (y + 2)? + (z — 3)? = 16.
Tam ctia (S) c6 toa do 1a

®. (-1;-2;-3). ®. (1;2;3). ©.(-1;2;-3). 0.(1;-2; 3).
Loi giai

Chon D

Mit cau (S): (x —a)? + (y = b)2 + (z — ¢)? = R? c6 tam 1a I(a; b; ¢).

Suy ra, mit cau (S): (x — 12+ (y +2)2 + (z — 3)2 = 16 c6 tam 1a I1(1; —2; 3).

Trong khong gian Oxyz, cho mit phing (a):3x + 2y — 4z + 1 = 0. Vectd nao dudi
day 14 mot vecto phap tuyén cta (a)?

®. n, = (3;2;4). ®.7n; =(2;-4;1). ©O.n; =(3;-4;1). O.n, = (3;2; —4).
Lai giai
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Chon D

Mat phing (a):3x + 2y — 4z + 1 = 0 c6 vecto phap tuyén 71 = (3; 2; —4)

x+1 — y—2 — z—1?

Cau 16. Trong khong gian Oxyz, diém niao dudi day thuoc dudng thang d: vy 3 .

®. P(—1;2;1). ®. 0(1;-2;-1). ©O.N(-1;3;2). ©.P(1;2;1).
Lo gidi
Chon A

Thay toa do cac diém vao phuong trinh dudng thing ta thay diem P(—1;2;1)

thoa _:rl = ? = 1%1 = 0. Vay diém P(—1; 2; 1) thuoc dudng thing yéu cau.

Cau 17. Cho hinh chép S. ABCD c6 day 1a hinh vuong canh v3a, SA vuong goéc véi miit phing
day va SA = v2a. Géc gitta SC va mit phing (ABCD) bing

B i C
®. ®. 60°. ©.30°. ©®.90°.
Loi giai
Chon C
Tac6 SA L (ABCD) nén ta c6 (SC,(ABCD)) = SCA
SA \/5a 1

A0 Jaark 3

Cau 18. Cho ham s6 f(x), bang xét dau cta f (x) nhu sau:

tan SCA = = SCA =30°

S6 diém cuc tri ctia ham s6 da cho 1a

®. 0. 2. ©.1. ®.3.
Lot giai

Chon B
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Cau 19.

Cau 20.

Cau 21.

x=-1
Taco f(x) =0 |x=0

x=1
Tt bang bién thien ta thay f'(x) doi dau khi x qua nghiém —1 va nghiém 1; khong
do6i dau khi x qua nghiém 0 nén ham sé c6 hai diém cuc tri.

Gia tri 16n nhat ctia ham s6 f(x) = —x* + 12x% + 1 trén doan [—1; 2]bing:

®. 1. ®. 37. ©.33. ®.12.
Loi giai
Chon C

f(x) = —x*+ 12x% + 1 lien tuc trén [—1; 2] va f'(x) = —4x3 + 24x2 =0 &
x=0

x =V6(L)
x = —V/6(L)
Ta co:

f(=1)=12;f(2) =33;f(0) =1

Vay, gia tri 16n nhat ctia ham s6 f(x) = —x* + 12x? + 1 trén doan [—1; 2]bing 33
taix = 2

Xét tat ca cac s6 duong a va b théa man log, a = logg(ab). Ménh dé nao dudi day
dang?

®. a = b>. ®. a3 = b. ©.a = b. ©®.a? = b.
Lo gidi
Chon D

Theo dé ta co:

1
log, a = logg(ab) © log,a = glogz(ab) < 3log, a = log,(ab)

& log, a® =log,(ab) ®a® =ab & a?=b

Tap nghiém ctia bat phuong trinh 5%71 > 5%°~%9 |3

®. [—2;4]. ®. [—4;2].

©.—0; —2 U 4; +0). ©.—o0; —4 U 2; +00).
Lo gidi

Chon A

5¥1>5¥ %9 oy 1>x2—x-9ox2—-2x—-8<0& —-2<x<4

Vay Tap nghiém ctia bat phuong trinh 13 [—2; 4].
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Cau 22. Cho hinh tru c6 ban kinh day bang 3. Biét ring khi cat hinh tru da cho bdi mot mét
phing qua truc, thiét dién thu dude 1a mot hinh vuéng. Dién tich xung quanh ctia

hinh tru da cho bang

®. 18m. 36m. ©.54m. ©.27m.
Loi giai

Chon B

=
-40
o]

| .
0

.- _—

\
I

-

Q

D

\

|

\
\
\
=

Gia st thiét dien qua truc ctia hinh tru 1a hinh vuéng ABCD.

Theo gia thiét ta c6 ban kinh day cia hinhtrur =3=>h=AD =DC=2r =6 =
l.

Vay dién tich xung quanh ctia hinh tru la: S,, = 2nrl = 2m.3.6 = 36m.
Cau 23. Cho ham s6 f(x) c6 bang bién thien nhu sau

X — 00 2 3 + oo
f'(x) + 0 — 0 +

f(x) /1\0 /OO

S6 nghiém ctia phuong trinh 3f(x) —2 =0 1a

®@. 2. ®. 0. ©.3. ®.1.
Lai giai

Chon C

Taco3f(x) —2=0& f(x) =2

3

x — 00 2 3 + oo
£ + 0 - 0 +
+ 00
fx) ! AN
— 00 N 3
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Can cit vao bang bién thién thi phuong trinh 3f(x) =2 =0 & f(x) =26 3
nghiém phan biét.

Cau 24. Ho tat cd cdc nguyén ham ctia ham s6 f(x) = i—ti trén khoang (1; +00) 13

®.x+3In(x—1)+C. ®.x—3In(x—-1)+C.
3 3
©.X—W+C. @.x+m+C.
Lai giai
Chon A

Trén khodng (1; 4+o0) thix — 1 > Onén

x+2 3
Jf(x)dx—jx_ldx—j(1+x_1)dx—x+31n|x—1|+C
=x+3In(x—1)+C.

Cau 25.Dé du bao dan sb ctia mot quoc gia, ngudi ta stt dung cong thitc S = Ae™; trong do
A 13 dan s6 ctia nam 1ay lam moc tinh, S 14 dan s6 sau n nam, r 1a ti 1é tang dan s6
hang nam. Nam 2017, dan s6 Viét nam 14 93.671.600 ngudi (Tong cuc Théng ke,
Nién giam thong ké 2017, Nha xuat ban Thong ke, Tr 79). Gia stt ti 1é ting dan s6
hang nim khong doi 14 0,81%, du bao dan sé Viét nam nam 2035 14 bao nhiéu ngudi
(két qua lam tron dén chit s6 hang tram)?

®. 109.256.100. 108.374.700. ©.107.500.500. ©.108.311.100.
Laoi giai
Chon B

LAy nam 2017 lam moc, ta c6 A = 93.671.600; n = 2035 — 2017 = 18

0,81
= Dan s6 Viet Nam vao nam 203514 S = 93.671.600. ¢*%100 =~ 108.374.700

Cau 26. Cho khéi lang tru ding ABCD.A'B'C'D’ c¢6 day 1a hinh thoi canh a, BD = av/3 va
AA' = 4a (minh hoa nhu hinh bén). Thé tich ctia khéi lang tru da cho bing

A

1 D!
B ; (
A D
B S C
3 3
®. 2v3a®. ®. 4/3a°. ©.zf“ . @.“f“ .
Loi giai

Chon A
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Dn’
_B‘l i (__'*
u i
i\:’jﬁ _________________ A D
a L It
R P PRV
ISP BN
B === ~T
. , BD _ aV3
Goil = ACNBD. Tacé: AC L BD,BI = 5 = Xét tam gidc vuong BAI vuong
2 2 2
tail: A = BA? =B =a?— (22) =2 -2 =L sa1=254c=a
2 4 4 2
2
Dien tich hinh binh hanh ABCD: Syscp = 2Suapc = 2.5BLAC = 2222 g = 5,
L _ N V3a3
Vay VABCD.A/B/C’D/ - SABCD'AA 5 2 a
~ 2 2 Lo~ ~ 2 N pra ~ o X IR TR £ 5x%—4x—1,
Cau 27.Tong so tiem can ding va tiém can ngang ctia do thi ham so y = o
®@. 0. ®. 1. ©.2. ®.3.
Loi giai
Chon C.
Tiém can ngang:
2 g x2 S_f_i s_i_i
Ta c6: limy = lim w: lim (—xl"z)z lim —%22 = 5 neén dd thi ham
xX—>+o00 x—o+00 Xx°-1 x—+00 xz(l—x—z) x—+00 1——2
s6 6 mot tiém can ngang y = 5.
Tiém can ding:
Chox?=1e[*=1
x=-—1
2 _ _ —
Ta co6: limy = llmw = Lim EDED iy S 8 3 hen x = 1khong la
x—-1 x->1 x%-1 x—1 (x+1)(x-1) x—-1 x+1 2
tiém can ding.
y y 5x%2—4x—1 .’ 5x2—4x—1
im y= lim = lim
x—>(—1)+y -+  x2-—1 x->-Dt(x+ D(x—1)
, 1 5x?2—4x-1
= lim : =—00
x->=Dr\x +1 x—1
im_—— =400
CJx-o(-1)tx+1
vi 2
im 2%l <0
x—>(-1)* x—1
Khi do6, do thi ham s6 c6 mot tiém can ding x = —1.

Tong cong do thi ham s6 c6 2 tiém can.
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Cau 28.Cho ham s6 y = ax® + 3x + d(a; d € R) c¢6 d6 thi nhu hinh bén. Ménh dé nao duéi
day dang?

VA

®.a>0,d>0. ®.a<0d>0. ©.a>0d<0. ©.a<0,d<0.

Lo giai
Ta c6: lim = —oo = d6 thi nhanh ngoai cing clia ham s6 huéng di xudéng nén he
X—+o00
s6a < 0.

Giao diém ctia do thi ham s véi truc tung Oy: x = 0la diém ndm bén dudi truc
hoanhnénkhix =0=>y=d <0.

Cau 29. Dién tich hinh phing dugc gach chéo trong hinh bén bing

Yy = —2? 42
®. 7 (=2x% + 2x + 4)dx. ®. [ (2x* — 2x — 4)dx.
©.f_21(—2x2 — 2x + 4)dx. (D).f_zl(sz + 2x — 4)dx.
Loi giai

Duta va hinh vé ta c6 dién tich hinh phing duge gach chéo trong hinh bén la:
2

2
f [(—x%2 +2) — (x? — 2x — 2)]dx = f (—2x% + 2x + 4)dx.

-1

Cau 30. Cho hai s6 phtic z;, = =3 + i v z, = 1 — i. Phan 4o ctia s6 phiic z; + z,bang

®. —2. ®. 2i. ©.2. ©.-2i.
Loi giai
Taco:z, =1+i.Dodoz; +7z, =(-3+i)+(1+1i)=-2+2i.
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Cau 31.

Cau 32.

Cau 33:

Cau 34.

Vay phan 4o ctia s6 phiic z; + z;béng 2.
Trén mat phang toa do, diem biéu dién sé phic z = (1 + 2i)? Ia diém nao duéi day?
®. P(—3;4). ®. Q(5;4). ©.N(4;-3). ©®.M(4;5).
Loi giai
Chon A
Tacéz=(1+2i)? =12+ 2.1.2i + (2i)?> = =3 + 4i.

Vay trén mit phing toa do, diém biéu dién s6 phic z = (1 + 2i)? 1a diém
P(=3;4).

Trong khong gian Oxyz, cho cac vecto d = (1; 0; 3) va b = (=2;2;5). Tich vo huéng
d.(d+ b) bing
®. 25. 23. ©.27. ®.29.
Lo gidi

Chon B
Tacod+b = (—1;2;8).
Suyrad.(d+b) = 1.(=1) + 0.2 + 3.8 = 23.
Vay d.(d +b) = 23.

Trong khong gian Oxyz, cho mat cau (S) c6 tam 1(0;0; —3) va di qua diém

M(4;0;0).
Phuong trinh cta (S) 1a

®. x>+ y* + (z + 3)% = 25. ®. x> +y%2+(z+3)? =5.

©.x%+y%+ (z—3)% = 25. @.x*+y%*+(z—3)* =5.
Loi giai

Chon A

Phuong trinh mét cau (S) c6 tam 1(0;0; —3) vaban kinh R 1a: x2 + y2 + (z + 3)? =
R?.

Taco: M € (S) 4?2+ 0%2+(0+ 3)2 =R? © R? = 25.

Vay phuong trinh can tim 1a: x? + y? + (z + 3)? = 25.

Trong khong gian Oxyz, mat phang di qua diém M (1; 1; —1) va vuong goc véi dusng

thing A:xziz yT_Z = ?c() phuong trinh la
®.2x+2y+z+3=0. ®. x—2y—z=0. ©.2x+2y+z—
3=0. Ox—2y—z—-2=0.
Loi giai
Chon C

A:XT+1 = yz;z = 2;11 thi A ¢6 mot vec-to chi phuong la u = (2;2;1).

Goi (a)la mat phing can tim.
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Cau 35.

Cau 36.

C2.2!.

Cau 37.

Co6 A L (a),nén u = (2;2;1) 1a modt vec-to phap tuyén cta (a).
Mat phing (a) qua diéem M(1;1; —1) va c6 mot vec-to phap tuyén U = (2; 2; 1).
Nén phuong trinh (a) 1a 2x + 2y +z—3 = 0.

Trong khong gian Oxyz, vectd nao sau day 1a mot vecto chi phuong cia dudng thang
di qua hai diém M(2; 3; —1) va N(4;5;3)?

®. u, = (1;1;1). ®.u; =(1;1;2). ©u; =(3;41). O, =(3;4;2).
Loi giai

Chon B

Tacé MN = (2;2;4), suy ra MN = 2.%;. Do d6 U5 la mot vecto chi phuong ciia

duong thing MN.

Chon ngau nhién mot sé tit tap hop s6 c6 ba chit s6 khac nhau. Xac suat dé sé duge
chon c6 tong cac chit s6 1a s6 chin bang

41 4 1 16
®. —. ®. -. ©.-. 0©.—.
81 9 2 81
Laoi giai
Chon A

Goi A 1a bién ¢b s6 dude chon c6 téng cac chit s6 1a s6 chén.
Ta co n(2) = 9.9.8 = 648.

Vi 56 dugc chon c6 tong cac chit s 14 s6 chan nén siy ra cac truong hop sau:
Trudng hop 1: Ba chit sé duge chon déu 1 s6 chin

S6 cach chon ra va sip xép ba chit s6 chin 13 A3.

S6 cach chon ra va sip xép ba chit s6 chin trong dé s6 0 ditng dau 1a A2.

Vay nén s6 s6 thoa bién cb A 1a: A2 — A2 = 48s6.

Trudng hop 2: Ba chit s6 dugc chon c6 2 chit s6 1 s6 16 va 1 chit s6 1a s6 chén.
S6 cach chon ra va sap xép 2 chit s6 1 56 16 va 1 chit s6 14 s6 chan 1a €2. C2. 31.
S6 cach chon ra va sap xép 2 chit s6 1a 56 18 va 1 chit s6 chan 1a s6 0 ding dau 13

Vay nén s6 s6 thoa bién c6 A 1a: C2.C3.3! — C2.2! = 280sb.
Do vay n(4) = 280 + 48 = 328.

4 _n) _ 328 41
Ta co P(A) =@ e A

Cho hinh chép S.ABCD c¢6 day la hinh thang, AB = 2a, AD = DC = CB = a, SA
vuong goc véi mit phang day va SA = 3a (minh hoa nhu hinh bén). Goi M 1a trung
diém ctia AB. Khoang cach giita hai dudng thang SB va DM bang
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Cau 38.Cho ham s6 f(x) c6 f(3) =3 va f'(x) =

A k- B
D C
®.% ®. % (ORALELY OYALELY
4 2 13 13
Lsi giai

Chon A

D c

Ta c6 M la trung diém ciia AB.
Theo gia thiét suy ra ABCD 1a nita luc gidc déu noi tiép duong tron dudng kinh AB
R {A’CF =90°% 4ABC = 60°
AC = a3
Vi DM//BC = DM/ /(SBC)
Do d6 d(DM, SB) = d(DM, (SBC)) = d(M, (SBC)) = ~d(A, (SBC)) (vi MB = - AB)
Ké AH 1 SC.

Ta lai co {gg i éj

AH L SC _
An 1 e = AH L (SBC) = d(4,(SBC)) = AH.

Xét tam gidc SAC vuodng tai 4, ta cod
AC2.SA? (a\/§)2.(3a)2 _9a?

AH? = 2222 AV =22 5 AH =2a.
AC2+SA (av3)“+(3a)? 4 2
3a

Vay d(DM,SB) = -d(4,(SBC)) = 2AH ==

= BC 1 (SAC) > AH 1 BC.

Khi d6 {

X

. . (8 .
e Vx> 0. Khi do [, f(x)dx bang

29 181
©-_- @._.
2 6
Loi gidi

®. 7. ®. 2.

- 6
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Chon B

X

_ 3 = = t2 = t2 —
x+1_mdx.Datt Vi+l=ax+1=t=>x=t 1=

Xét [ f'(x)dx = |
dx = 2tdt.

Khi do, [ f'(x)dx = |
(2t + 2)dt

2_ —
= [t 1-2tdt=f(tt2#'2tdt=

X
—ax
x+1—vx+1 t2-t 1)

=t?+2t+C=(x+1D+2Vx+1+C.
Maf(3) =3 B+1)+2V3+1+C=3& C=-5.

> f)=@x+1)+2Vx+1-5=x+2vx+1—-4.

= 0 FOdx = [{(e+ 2VE T T - a)dx = (4 2/ GF D7 —ax)| =36~ 2=

6
197

5

mx—4

Cau 39. Cho ham s6 f(x) =

ham s6 da cho dong bién trén khoang (0; +00)?

- (m 1a tham s6 thuc). C6 bao nhiéu gia tri nguyeén ctia m dé

®. 5. ®. 4. ©.3. ®.2.
Loi giai
Chon D

Tap xac dinh D = R\{m}.

-m?+4

(x-m)?’

Dao ham f'(x) =

Ham s6 dong bién trén (0; + o) khi va chi khi

-m?4+4>0 {—2<m<2

— <
m & (0; +00) m<0 ®—2<m=0.

£1(x) > 0¥x € (0; +00) @{

Dom € Z = m = {—1;0}. Vay c6 hai gia tri nguyén ctia m théa man deé bai.

Cau 40. Cho hinh nén c6 chiéu cao bing 2v/5. Mot mit phing di qua dinh hinh nén va cit
hinh nén theo mot thiét dien 1a tam gidc déu c6 dien tich bing 9v/3. Thé tich cta
khoi nén duge gidi han béi hinh nén da cho béng
®, 25 ®. 327. ©.32V5m. ©.96m.

- 3

L&i giai
Chon A
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Cau 41.

Cau 42.

Theo gi4 thiét tam giac SAB déu, Sygsz = 9V3 va SO = 2+/5.
2
SASAB =9\/§@AB \/§=9\/§®AB - 6

ASAB déu SA = AB = 6.
Xét ASOA vuong tai O, theo dinh ly Pytago ta cb6: 0A = VSA? —S0? =

62 — (245) = 4.

Thé tich hinh nén bing V = ganh _ gn. 0A2%.50 = §n42. 215 =

325
—T

Cho x, y 1a cic s6 thuc duong théa man loge x = logg y = log,(2x + y). Gia tri ciia

X 1y
;bang
1 3
®. 2. > ©.log, (5) @.log;Z.
Lo gidi

Chon B

x =9t
Dit t = logyx = logsy = log,(2x + y). Khi d6{y = 6° =29+6' =4

2x +y =4t

x9N\ 3\t 1
Dode:s= () =(3) =5
Goi S 1a tap hgp tat ca cac gia tri thuc ciia tham s6 m sao cho gia tri 16n nhat cta
ham s6f (x) = |x3 — 3x + m| trén doan[0; 3]bing 16. Tong tat ca cac phan tit clia S

la:

®. —16. ®. 16. ©.—12. ©.-2.
Loi giai

Chon A
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Cau 43.

Cau 44.

Xétu =x%—3x +mtréndoan [0;3]cou =0 3x* -3 =0 x =1 € [0;3].

max u = max{u(0),u(1),u(3)} = max{m,m—-2,m+ 18} =m + 18

Khi do{ 1%
n%ég]u = min{u(0),u(1),u(3)} = min{m,m—-2,m+ 18} =m — 2

?m+1&=16

B _ lm + 18] = [m — 2|

Suy ra A[/(I)%icf(x) =max{ilm —2|,lm+ 18|} = 16 & {lm— 2 = 16 S
lm — 2| = |m + 18|

m=—2

m=—14

Do d6 téng tat ca cac phan tit ctia S bing —16.

Cho phuong trinh log3(2x) —(m+2)log,x + m—2 =0 ( m 1a tham s6 thuc).
Tap hop tat ca cac gia tri cia m dé phuong trinh da cho c6 hai nghiém phan biét
thuoc doan [1; 2] 1a

®@. (1;2). ®. [1;2]. ©.1;2). 0.2; +00).

Loi giai
Chon C

logz(2x) — (m+2)log,x + m—2 = O<:>[1+Iog(x)]2 —(m+2)log, x+m—-2=0 ()

batt =log, x = g(x) = 0 < t < 1 vamdi gia tri clla x sé cho mot gia tri cuia t
()trdthanh (1+ )2 —(Mm+2)t+m—-2=0
St?+2t+1-mt—-2t+m—-2=0
otl—-1=m(t-1)
st-Dt+1-m)=0

[t=m—1 (1)
t=1 (2)

Vit = 1 thi phuong trinh c6 mot nghiém x = 2

Vay dé phuong trinh ban dau cé hai nghiém phan biét thi phuong trinh (1) phai
c6 mot nghiem t # 1

0<m-1<lel1sm<?2
Vay m € 1;2) dé thoa méan yéu cau bai toan.

Cho ham s6 f(x) lién tuc trén R. Biét cos 2 x 1a mot nguyén ham ciia ham sb f (x)e”
, ho tat cd cac nguyen ham ciia ham s6 f'(x)e* 1a:

®. —sin2x+cos2x+C. ®. —2sin2x+cos2x+C.
©.—2sin2x—cos2x+C. ®.2sin2x—cos2x+C.
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Cau 45.

Loi gidi
Chon C.
Do cos 2 x 1a mot nguyeén ham ctia ham s6 f (x)e”
nén f (x)e’ :(COSZX)' < f(x)e* =-2sin2x.

Khi dé6 ta co .[ f (x)e*dx=cos2x+C.

Diit {u: f(x) :{du = f'(x)dx.

dv = e*dx v=¢e

Khi dé6 I f (x)e*dx=cos2x+C @j i (x)d(ex):0052x+c

= f(x)ex—j f’(x)e*dx=cos2x+C <:>I f'(x)e*dx =—2sin 2x—cos2x+C .

Vay tat ca cac nguyén ham ctia ham s6 f'(x)e* la —2sin2x —cos2x + C.

Cho ham s6 f(x)c6 bang bién thién nhu sau:
T [—oo ~1 0 1 +00
() -0 + 0 — 0 +

f(z) \2 /1\2/

S6 nghiém thuoc doan [—m; 2] ctia phuong trinh 2f (sinx) +3 = 01a
®. 4. 6. ©.3. ®.8.
Loi giai

Chon B

Datt =sinx. Dox € [-m; 2w nén t € [—1;1].

Khi d6 ta c6 phuong trinh 2f () +3 = 0 & f(£) = —=.

Dua vao bang bién thién ta thiy phuong trinh f(t) = — 3 c62nghiemt=a €
(=1;0)vat=b€ (0;1).

Trudng hop 1: t = a € (—1;0)

Ung v6i méi gia tri t € (—1; 0) thi phuong trinh ¢6 4 nghiem — < x; < x, < 0 <
T <Xx3 <xy, <2

Trudng hop 2:t =b € (0;1)

Ung v6i mdi gia tri t € (0; 1) thi phuong trinh ¢6 4 nghiem 0 < x5 < xg < 7.
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Hién nhién ca 6 nghiém trong 2 truong hop trén déu khéic nhau.

Vay phuong trinh da cho c¢6 6 nghiém thuoc doan [—m; 2]

Cau 46. Cho ham s6 bac bén y = f(x) c6 dd thi nhu hinh bén. Sé diém cyc tri ciia ham s6

gx) = f(x®+3x2) 1a

VN

®. 5. ®. 3. ©.7. ©.11.
Loi giai
Chon C
Tt do thi ta c6 bang bién thién ctia ham s6 y = f(x) nhu sau
X |—oc a b c + 00
f'(x) — 0 —oo O

0+ +

+oc + oo

f) \ / \ /
Tacé g(x) = f(x3 +3x%) = g'(x) = (3x% + 6x). f (x> + 3x?)
x=0
x=-=2
x3+3x>=aq;a<0
x3+3x2=b;0<hb<4
x3+3x2=cc>4

3x2+6x=0

Chog'x)=0e [f’(x3 +3x%) = 0 S

Xét ham s6 h(x) = x3 +3x?=>h'(x) =3x?+ 6x. Choh'(x) = 0 & [;C z 0_2
Bang bién thién

X |- -2 0 +on Y
h'(x) + 0 - 0 + =

Nz
() / \ / yos
. : l

Ta c6 do thi cia ham h(x) = x3 4+ 3x? nhu sau | = o -
T do thi ta thay: ]

Duong thang y = a cit do thi ham s6 y = h(x) tai 1 diém.

Duong thang y = b cit d6 thi ham s6 y = h(x) tai 3 diém.

Duong thang y = ¢ cit do thi ham s6 y = h(x) tai 1 diém.

Nhu vay phuong trinh g'(x) = 0 c6 tat ci 7 nghiem don phan biét.
Vay ham s6 g(x) = f(x3 + 3x?%) c6 7 cuc tri.
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Cau 47.C6 bao nhiéu cip s6 nguyén (x;y) théa man 0 < x < 2020 va log;(3x+3) + x =

2y + 977

®. 20109. ®. 6. ©.2020. 0.4.
Lai giai

Chon D

Cach 1:

Taco: log;(Bx+3)+x=2y+9Y & log;(x+ 1) +x+1=2y+3%.(1)
Dat log;(x +1) =t=>x+ 1= 3%

Phuong trinh (1) trd thanh: t + 3t = 2y 4 327 (2)

Xét ham s6 f(u) = u + 3% trén R.

f'(u) =1+3%*In3 > 0,Vu € Rnén ham s6 f(u) dong bién trén R.

Dod6 Qe ft)=fQRy)et=2y=>logs(x+1) =2y x+1=99 < x=
9y —1

Vio<x<202020<97-1<20201<97<20210<y<logy2021
(log; 2021 = 3,464)

Doy € Z = y € {0; 1; 2; 3}, ¢6 4 gia tri clia y nén cing co6 4 gia tri clia x

Vay c6 4 cip s6 nguyen (x;y).

Cach 2:

Taco: log;(3x+3)+x=2y+9Y & log;(x+ 1) +x+1 =2y + 3%

Xét ham s6 f(x) = logz(x + 1) + x + 1 v6i x € [0;2020].

Iy 1
Ta co f (x) - (x+1)In3

doan [0;2020].

+1>0,Vx € x € [0;2020] = Ham s6 f(x) dong bién trén

Suyra f(0) < f(x) =logs;(x+1)+x+ 1< f(2020) 1< f(x) <log, 2021 +
2021

5 1<2y+9” < log,2021 +2021 < 2028
Néuy<0=2y+97 <9 <90 =1=y>0
Khidoy € N= 2y +9¥) € N = 2y + 9 < 2027 = 97 < 2027 — 2y < 2027
=y <10gy2027 ~3,465=>y<3=>0<y<3
= vy € {0;1; 2;3}. Do f(x) 1a ham s6 luoén dong bién nén v6i mai gia tri clia y chi

cho 1 gia tri cua x.
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Cau 48.

+)y=0=log;(x+1)+x+1=1x=0

)
Hy=1>logs(x+1D)+x+1=11olog;(x+1)+x=10x =38
+)y=2=>logs(x+1)+x+1=85e1log;(x+1)+x =84 x =280
+H)y=3=2logs(x+1)+x+1=735logs;(x+1) +x =734 & x =729
Vay c6 4 cip s6 nguyen (x;y).

Cho ham s6 f(x) lien tuc trén R thido man xf(x3) + f(1 —x?) = —x1% + x° —
2x,Vx € R. Khi dé f_olf(x) dx?

®. -2, ®. = ©.f77. ©.—1.

20 = 4
Loi giai
Chon B

Tacoxf(x3)+ f(1—x?) =—x0 +x°—2x=2>x2f(x3) +xf(1 —x?) = —x11 +
x7 — 2x2.

LAy tich phan hai vé can tit 0 dén 1 ta dugc:
1 1 1
j x? f(x®)dx + j xf(1—x?)dx = j (—x™ + x7 — 2x?) dx
0 0 0
1 (! 1 (! 5
o3[ reden -3 [ ra-aa - = -3
3], 2], 8

1! 1 9 5
igj()f(t)dt—ijlf(t)dt:—g
e[ fOdt+2 [ fDdt = -2 o2 [ f()dt = -2 o [ f(O)dt = -2

Suy ra folf(x)dx = —%.

LAy tich phan hai vé can tit —1 dén 0 ta dugc:

foxz f(x®)dx + foxf(l —x?¥)dx = 0 (—x™ + x7 — 2x%)dx

-1 -1

0 0
@1 f(x3>d(x3>—1 f(l—x2>d<1—x2>=‘;77;
1 17
=3 f(t)dt——f f(t)dt——ﬁ
17
orf JCUEE f fOde=-
1 0
@gf_lf(t)dt——ﬁ+2f f()dt
:%f_olf(x)dx=_2_17+%f01f(x)dx=_2_147_%'z___:)f f(x)dx—
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Cau 49. Cho khéi chop S.ABC c6 day ABC 1a tam giac vuong can tai A, AB = a, SBA =
SCA = 90°, goc gitta hai miit phang (SAB) va (SAC) bang 60°. Thé tich ctia khdi da

cho bang
®. o’ @ 0L 0.2
. as. L = 0.x
Lai giai
Chon D

Hai tam gidc vuong SAB va SAC bing nhau chung canh huyén SA.

Ké BI vuodng goc v6i SA suy ra CI ciing vuong goc v6i SA va IB = IC.
SAL1IC,SAL1IB=SA1(BC)tail.

Vs.ac = Vausc + Vsipe = §SAIBCAI + gSAIBCSI = %SAIBC(AI +SI) = %SAIBCSA-
((SAB), (SAC)) = (IB,IC) = (IB,IC) = 60° = BIC = 60° hozc BIC = 120°.
Tac6IC = IB < AB = a ma BC = av/2 nén tam gidc IBCkhong thé déu suy ra

BIC = 120°.

Trong tam giac IBC dit IB = IC = x(x > 0) c6: cos 120° = % = —i =
—2’“2‘2&“2@2 sx="CsBp=1c=""

Trong tam giac ABI vuong tai I ¢6: Al = VAB2 —IB? = |a? — (aT\/g)z = aT\E
Trong tam gidc SAB vuong tai B dutng cao BI c6: AB? = IA.SA = SA =2~ =

— 2 3

Cau 50.Cho ham s6 f(x). Ham s6 y = f'(x) c6 do thi nhu hinh beén. Ham s6 g(x) =
f(1 — 2x) + x? — x nghich bién trén khoang nao dudi day ?
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RN /.

——————s

®. (13) ®. (0;1). ©.(-2; -1). ©.(2;3).

Taco: g(x) =f(1—-2x)+x>—x=>9g(x)=-2f(1-2x)+2x—1
Dodé:g'(x) S0 —2f(1-2x)+2x—1< 0 f(1-2x) 2 2=
batt =1 - 2x.

Vé dudng thang y = —zva do thi ham s6 f'(x) trén ciing mot hé truc

- /

X

——————dn

Ham s6 g(x) nghich bién = g'(x) < 0= f'(t) > ~is

. [—ZStSO

t=4

N | W

Nhu vay f'(1 — 2x) > 5
x < -3

1
1-2x —2§1—2x£0® ESXS
-2 4<1-2x

Vay ham s6 g(x) = f(1 — 2x) + x? — x nghich bién trén cac khodng G ; 3) va

(-9

3

Ma (1; —) C G;Z)nén ham s6 g(x) = f(1 — 2x) + x? — x nghich bién trén

2
khoéng(l ; 2)
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BOQ GIAO DUC VA PAO TAO PE THI THPT QG NAM 2019

Cau 1:

Cau 2:

Caiu 3:

Cau 4:

Cau 7:

Ciu 8:

MON: TOAN
Thoi gian 1am bai: 90 phut
(khéng ké thoi gian giao dé)
Mi Dé: 101
(Pé thi gom 07 trang)

4ol

1.8.8.8.8 .

Ho vaten: ... ..o SBD:.......ooii

NHOM TOAN VD-VDC

Tu mot nhém hoc sinh gém 6 nam va 8nir, cd bao nhiéu cach chon ra mot hoc sinh?
A. 14. B. 48. C.6. D. 8.

Cho cap s6 nhan (un) v6i u, =2 va u, =6. Cong bdi cta cap so nhan da cho bang:

A. 3. B. 4. C. 4. D.%.
Dién tich xung quanh ctia hinh non ¢6 do dai duong sinh / va ban kinh day r bang
A. 4rxrl B. 277l C. nrl D. %7[7’1
Cho ham s6 f(x) c6 bang bién thién nhu sau

X -0 -1 0 1 +o0

S'(x)

J(x)

+ 0 _ 0 + 0 -
/ 2 \ / 2 \
—aD 1 —a

Ham sb da cho ddng bién trén khoang nao dudi day

A. (I;400) B. (-1;0) C. (-L;1) D. (0;1)

Cho khéi 1ap phuong c6 canh bang 6. Thé tich cua khdi 1ap phuong d3 cho bang
A. 216. B. 18. C. 36. D. 72.

Nghiém ctia phuong trinh log,(2x—1)=2 1a

A. x=3. B. x=5. C.x:%. D. x=

SN

2 3 3
Néu [ f(x)dx=-2 va [ f(x)dx=1thi [ f(x)dx bing
1 2 1
A. 3. B. 1. C.1. D. 3.

Cho ham s y = f(x) c6 bang bién thién nhu sau:
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

X | - 0 3 T®
£(x) + 0 _ 0 +
2 +w
f(x) / \ /
—0 -4

Gia tri cuc tiéu cua ham sd da cho bf?mg
A. 2. B. 3. C.0. D. 4.

Do thi ham sb nao dudi day c6 dang nhu dudng cong trong hinh bén?

ANVA

o

A y=—x"+2x". B. y=x"-2x". C. y=x"-3x". D. y=—x"+3x".
Véi a 1a sb thuc duong tiy v, log, (az) bang

A. 2+log,a. B. %+log2a. C. 2log,a. D. %logza.

Ho tit ca cic nguyén ham cua ham sb f(x) =cosx+6x la

A. sinx+3x*+C. B. —sinx+3x’+C. C.sinx+6x’+C.  D.-sinx+C.

Modun ctia s6 phtrc 1+2i bang

A.5. B. /3. C. 5. D. 3.

Trong khong gian Oxyz , hinh chiéu vuéng goc cia diém M (2;—2;1) trén mit phang (Oxy) co
toa do la

A. (2;051). B. (2;-2;0). C. (0;-21). D. (0;0;1).

Trong khong gian Oxyz, cho mit cau (S): (x—l)2 +(y+2)2 +(z—3)2 =16. Tam cia (S) co
toa do la

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

Trong khong gian Oxyz, cho mit phang (a) :3x+2y—4z+1=0. Vecto nao dudi day 1a mot
vecto phap tuyén cua (@) ?

A, =(3;2;4). B. n, =(2;-41). C. n =(3-41). D. n, =(3;2;-4).

?

Trong khong gian Oxyz , diém nao dudi ddy thudc dudng thang d x+11 oy ; 2 = Z;I

A. P(—1;2;1). B. Q(l;—2;—l). C. N(—l;3;2). D. M(l;2;1).
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Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cho hinh chop S.4ABCD c6 day 1a hinh vuéng canh a3 , SA vudng goc v6i mit phang day va
SA = a~/2 (minh hoa nhu hinh v&). Géc giita duong thdng SC va mit phing (ABCD) béng

B c
A. 45°. B. 30°. C. 60°. D. 90°.
Cho ham s6 f(x), bang xét dau f”(x) nhu sau:
v |-e 0 | +00
() | + 0 - 0 - 0 F

S6 diém cyc tri cua ham sb da cho 1a
A. 0. B. 2. C. 1. D. 3.
Gid tri 16n nhét ciia ham s6 f(x) =—x*+12x" +1 trén doan [-1;2] bang
A. 1. B. 37. C. 33. D. 12.
Xét tat ca céc sd thye duong a va b théa man log, a =log,(ab). Ménh d& nao dudi day ding?
A.a=b". B.a’ =b. C.a=b. D.a’ =b.
Tap nghiém cua bat phuong trinh 57 > 55 1a
A. [-2;4] B. [-4;2]
C. (—o0;—2]U[4;+0) D. (—o0;—4]U[2;+x)
Cho hinh tru c6 ban kinh day bang 3. Biét rang khi cat hinh tru d4 cho béi mot mat phang qua
truc, thiét dién thu dugc 1a mot hinh vuéng. Dién tich xung quanh cua hinh tru da cho béng
A. 187 B. 367 C. 54rx D. 27x
Cho ham s6 f (x) ¢6 bang bién thién nhu sau:

X —aD 2 3 +o0

S(x) + 0 — 0 +
1 +o0
% 0

S6 nghiém thyc cia phuong trinh 3 f (x) -2=01a
A. 2. B. 0. C. 3. D. 1.
Ho tt ca cac nguyén ham ciia ham s6 f(x) = x+2 trén khoang (1;+o0) 1a

X —
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A.x+3ln(x—l)+C. B.x—3ln(x—1)+C.

+C. D. x+ 3

C.x- 3 2
) )

+C.

Cau 25: DPé dy bao dan sd cua mot qudc gia, ngudi ta sir dung cong thirc S = Ae™, trong d6 A 1a dan
sO ctia nam Iy lam méc tinh, S 1a dan sb sau n nam, r 1a ti 1¢ ting dan s6 hang nam. Nam
2017, dan s6 Viét Nam 13 93.671.600 ngudi (Tong cuc thdng ké, Nién giam thong ké 2017,
Nha xuat ban Thong ké, Tr.79). Gia st ti 1¢ ting dan s6 hang nim khong doi 13 0,81%, du béo
dan s Viét Nam nam 2035 1a bao nhiéu nguoi (két qua 1am tron dén chir s6 hang trim)?
A. 109.256.100. B. 108.374.700. C. 107.500.500. D. 108.311.100.

Cau 26: Cho khéi lang try dimg ABCD.A'B'C'D' ¢6 day 1a hinh thoi canh a, BD =a~f3 va AA =4a
(minh hoa nhu hinh bén dudi). Thé tich khéi ling tru da cho bang

B' '
A i D
5
s c
4 D
3 3
A. 243, B. 4a°\f3. C. 2“3*5 . D. 4“3*6 .
A 2 R A , \ia A 9 R A 5x% —4x-1 \
Cau 27: Tong so tiém can dimg va tiém can ngang cua do thi ham s6 y = a1 la
x —
A. 0. B. 1. C.2. D. 3.

Céu28: Chohamsb y=ax’+3x+d (a;d €R) c6 dd thi nhu hinh bén. Ménh d¢ nao dudi ddy dung?
\ YA

off ]

A.a>0;d>0. B.a<0,d>0. C.a>0d<0. D. a<0;d <0.

Céu 29: Dién tich phan hinh phang duoc gach chéo trong hinh bén bang
L Y
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

2 2
A. [(-2x"+2x+4)dx. B. [(2x*—2x—4)dx.
—1 -1
2 2
C. [(-2x"—2x+4)dx. D. [(2x" +2x—4)dx.
—1 -1
Cho hai s6 phtic z, = —3+i va z, =1—i. Phan 4o cua s6 phtic z, —i—z_2 bang
A. 2. B. 2i. C.2. D. -2i.
Trén mat phéng toa do, diém biéu dién sb phuc z = (1 +2i )2 1a diém nao dudi day?

A. P(-3;4). B. 0(5:4). C. N(4;-3). D. M (4;5).

Trong khong gian Oxyz, cho cac vecto a =(1;0;3) va b=(-2;2;5). Tich vo hudng Zl.(Zl +I;)

bang
A. 25. B. 23. C. 27. D. 29.

Trong khong gian Oxyz, cho mit cau (S) c6 tam la diém 7(0;0;-3) va di qua diém M (4;0;0)
. Phuong trinh cta (S ) la

Ao X+ y +(z+3) =25, B. x*+)? +(z+3) =5,

C. x2+y2+(z—3)2:25. D. x2+y2+(z—3)2=5.

Trong khong gian Oxyz, mit phing di qua diém M (I;1;-1) va vudng goc voi duong thing

A:x+1 :y—2:z—1

c6 phuong trinh 1a

2 2
A. 2x+2y+z+3=0. B. x-2y-z=0.
C.2x+2y+z-3=0. D. x-2y—-z-2=0.

Trong khong gian Oxyz , vecto nao dudi day 1a mot vecto chi phuong ciia dudng thing di qua
hai diém M (2;3;-1) va N(4;5;3)?
A. u, =(LL1). B. u, =(11;2). C. u, =(341). D. u, =(3;4;2).
Chon ngau nghién mot sb tir tap cac sb tu nhién co ba chit s6 d6i mot khac nhau. Xac suét dé sd
dugc chon c6 tong cac chit sd 1a chin bang
A B. 2 c.t. p. &

81 9 2 81
Cho hinh chop S.ABCD c6 day la hinh thang, AB =2a, AD=DC =CB=a, SAvudng goc
v6i mit phiang day va S4=3a (minh hoa nhu hinh duéi). Goi M 1a trung diém cia AB.

Khoang cach giita hai dudng thing SB va DM bang
s
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Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

NS B3, SEELS p. &3e.
4 2 13 13
8
Cho ham s6 f(x) ¢6 f(3)=3 va f'(x)=——"—,¥x>0.Khido [ f(x)dx bing
x+1-x+1 S
AT B 7 c.2. p. 8L
6 2 6

Cho ham sd f(x)= mx—4
x—

( m 1a tham s6 thyc). Co bao nhiéu gia tri nguyén cia m dé ham

s da cho dong bién trén khoang (0;+00)?
A. 5. B. 4. C. 3. D. 2.

Cho hinh nén ¢6 chiéu cao 2/5. Mot mit phang di qua dinh hinh nén va cét hinh non theo mot
thiét dién 1a mot tam giac déu c6 dién tich br:ing 9«/3 . Thé tich cua khéi non duoc gi61 han bdi
hinh nén di cho bang

3257

A= B. 327. C. 3257 D. 967 .
Cho x, y 1a cac s6 thuc dwong thoa méan log, x =log, y =log,(2x+ y). Gia tri cia X bang?
1 3
A. 2. B. —. C. log,(=). D. log, 2.
2 2 3
Goi S 1a tap hop tat ca cac gia tri thyc cua tham s6 m sao cho gia tri 1on nhét cta ham s

f(x)= |x3 —3x+ m| trén doan[0;3] bang 16. Tong tat ca cac phén tir cia S la:
A. —16. B. 16. C. -12, D. 2.

Cho phuong trinh log] (2x)—(m +2)log2 x+m—-2=0 (m la tham s thyc ). Tap hop tat ca
cac gia tri cia m dé phuong trinh da cho c6 2 nghiém phan bi¢t thudc doan [1;2] la

A. (1;2). B. [1;2]. C. [1;2). D. (2;+).

Cho ham sé f(x) lién tuc trén R Biét cos2x1a mot nguyén ham ctia ham sb f(x)e*, ho tat ca
cac nguyén ham ciia ham sd f'(x)e"

A. —sin2x+cos2x+C. B. —2sin2x+cos2x+C.

C. 2sin2x—-cos2x+C. D. 2sin2x—cos2x+C.

Cho ham s6 y = f(x) c6 bang bién thién nhu sau
f(z) - 1 o 0 = 0

+00 _1 - +00
f(z) \_2 / \_2 /

S6 nghiém thudc doan [—71; 271'] cta phuong trinh 2 f (sin x) +3=0 la.

A. 4. B. 6. C.3. D. 8.
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Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cho ham s6 bac bon y=f(x) c6 dd thi nhu hinh bén. S diém cuc tri cua ham so

g(x) = f(x3 +3x2) la
YA

\ /

O ;1\_/’

ol

A.S. B. 3. C.7. D. 11.

C6 bao nhiéu cip sd nguyén (x;y) théa man 0 < x <2020 va log,3x+3)+x=2y+9’
A. 2019 B.6 C. 2020 D. 4

Cho ham sé f(x) lién tuc trén R va théa man xf(x3)+f(1—x2)=—x1°+x6 —2x,VxeR.
0

Khi o [ f(x)dx bing
|

AL B -2 c. D. -1.
20 4 4

Cho khéi chép S.ABC c6 ddy (ABC) la tam gidc vudng can tai 4, AB=a, SBA = SCA = 90°
, gbc giita hai mit phang (SAB) va (SAC) bang 60°. Thé tich khéi chép da cho bang
3 3 3
A d. B. L. c. L. p. L
3 2 6
Cho ham s6 f(x). Ham s y = f'(x) c6 do thi nhu hinh bén.

y;
-

A. [1%} B. [0%) C. (<25-1). D. (2:3).
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BANG DAP AN

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

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

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

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

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

Cau 1:

Cau 2:

HUONG DAN GIAI CHI TIET

Tir mot nhém hoc sinh gdm 6 nam va 8 nir, ¢6 bao nhiéu cach chon ra mot hoc sinh?
A. 14, B. 48. C.6. D. 8.
Loi giai
Chon A
S6 hoc sinh trong nhom 1a 14.

Pé chon ra mot hoc sinh ta ¢6 thé chon 1 hoc sinh bt ky trong 14 hoc sinh.
Vay c6 14 céach chon ra mot hoc sinh.

Cho cap sO nhén (u,) v6i u, =2 va u, =6. Cong bdi clia cap so nhan da cho bang:

A. 3. B. 4. C. 4. D.%.
Loi giai

Chon A

Cong boi ¢ clia cap sb nhan da cho ¢ =Z—2 = g =3.

1

Dién tich xung quanh cta hinh nén c6 d6 dai dudng sinh / va ban kinh day » bang

A. 4rrl. B. 277l C. nrl. D. éﬂ'rl.
Loi giai

Chon C

Hinh non ¢6 dién tich xung quanh S, = 77/
Cho ham s& f(x) c6 bang bién thién nhu sau

X —m -1 0 1 +o0

(%) + 0 - 0 + 0
f(x) / 2 2
. \ | / \ 3

Ham s6 da cho dong bién trén khoang nao duéi day

A. (I;+0). B. (-1;0). C. (-L1). D. (0;1).
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Cau 5:

Cau 6:

Cau 7:

Cau 8:

Loi gidi
Chgon D
Ham s6 ddng bién trén (—o0;—1) va (0;1)

Cho khéi 1ap phuong cé canh bang 6. Thé tich cuia khdi 14p phuong di cho bang
A. 216. B. 18. C. 36. D. 72.
Loi giai

Chon A
Thé tich ctia khdi 1ap phuong c6 cong thicc ¥V =6’ =216.

Nghiém ctia phuong trinh log,(2x—1)=2 1a

A. x=3. B. x=5. C.ng. D.xzz.
2 2
Loi giai
Chon B
1
bk: x>— .
2

Ta co: log,(2x—1)=2 < 2x-1=9 < x=5.

2 3 3
Néu J.f(x)dxz—2 va If(x)dle thi J.f(x)dx bang
1 2 1
A. 3. B. 1. C. 1. D. 3.
Loi giai
Chon B

3 2 3

Taco [ f(x)dv=[f(x)dx+[f(x)dr=-2+1=-1.

1 1 2

Cho hamsé y=f (x) c6 bang bién thién nhu sau:

X | -wm 0 3 —x
f(x) + 0 _ 0 +
2 +oo
f(x) /
o / \ 4
Gia tri cuc tiéu ciia ham sb da cho bﬁng
A. 2. B. 3. C.0. D. 4.
Loi giai
Chon D

Dura vao bang bién thién ta thiy gia tri cuc tiéu ctia ham s6 di cho bang —4.
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Do thi ham sb nao duéi day c6 dang nhu dudng cong trong hinh bén?

AVA

A y=—x"+2x". B. y=x"-2x". C. y=x"-3x". D. y=—x"+3x".
Loi gidi

Chon A

Nhin dang d6 thi ta thiy d6 1a d6 thi cia ham trang phuong vi hé sé a < 0.

Tir ddy ta suy ra chi co dap 4n A thoa man yéu cau.

Véi a 1a sb thuc duong tiy v, log, (az) bang

A. 2+log,a. B. %+log2a. C. 2log,a. D. %10g2a.
Loi giai

Chon C

Vi a 14 s6 thuc duong nén ta co: log, (az) =2log, a

Ho tit ca cic nguyén ham cia ham sb f(x) =cosx+6x la

A. sinx+3x*+C. B. —sinx+3x’+C. C.sinx+6x’+C.  D.—sinx+C.
Loi giai

Chon A

Ta co: J'f(x)dx:J(cosx+6x)dx=sinx+3x2 +C.

Mbdun ctia s6 phic 1+2i bang

A.5. B. V3. C. 5. D. 3.
Loi giai

Chgn C

Tacé [1+2i]=1"+27 =45.

Trong khong gian Oxyz , hinh chiéu vudng géc cia diém M (2;-2;1) trén mit phing (Oxy) c6

toa dd la

A. (2;051). B. (2;-2;0). C. (0;-21). D. (0;0;1).
Loi gidi

Chon B

Vi diém M (2;—2;1) nén toa d6 hinh chiéu vudng goc ciia diém M trén mat phang (Oxy) co
toa do 1a (2;-2;0).

Trong khong gian Oxyz, cho mit cau (S):(x—l)2 +(y+2)2+(z—3)2 =16. Tam cia (S) co

toa dd la
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Cau 15:

Cau 16:

Cau 17:

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

Chon D

Tam cua (S): (x—l)2 +(y+2)2 +(z—3)2 =16 c6 toa dg 1a (1,-2;3).

Trong khong gian Oxyz, cho mit phing (a) :3x+2y—4z+1=0. Vecto nao dudi day 1a mot
vecto phap tuyén cta (@) ?
A. n,=(3;2;4). B. n, =(2;-41). C. n =(3-41). D. n, =(3;2;-4).
Loi giai
Chon D
(ar):3x+2y—4z+1=0 c6 mdt vecto phap tuyén 1a n =(3;2;-4).

+1 y-2 z-1

Trong khong gian Oxyz , diém nao du6i ddy thudc duong thang d : x—l 3 3 ?

A. P(-1;2;1). B. O(1;-2;-1). C. N(-1;3;2). D. M(1;2;1).
Loi giai

Chon A

141 2-2 1-1

<0=0=0.

Thay toa d6 diém P vao phuong trinh dudng thang ta thay:
Suy ra diém P thudc dudng thing d .

Thay toa do diém Q vao phuong trinh dudng thing ta thay:
I+1 -2-2 -1-1
-1 3 3

Tuong tu cac diém N;M khong thude duong thang d .

4 2 2 .
& -2= -3 = -3 (vo ly). Vay diém Q khong thudc duong thang d .

Cho hinh chop S.ABCD cé day la hinh vuong canh a3, SA4 vudng goc voi mit phang day va
SA=a2 (minh hoa nhu hinh v&). Géc giita duong thang SC va mit phang (ABCD) bang

A. 45°. B. 30°. C. 60°. D. 90°.

Chon B
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Cau 18:

Cau 19:

ABCD 1a hinh vudng canh a3 = AC =+ AB*+ AC* = a+/6.

SCN(A4BCD)=C . : o~
Ta c6 = Goc gitta SC va mat phang (ABCD) la goc SCA.

SA L (ABCD)
SAL(ABCD)= SA L AC = ASAC vudng tai A.

ansci SA_av2 1
AC a\/g \/g

Cho ham s f(x) , bang xét dau f'(x) nhu sau:

— SCA =30°.

S6 diém cuyc tri cua ham sb da cho la

A. 0. B. 2. C.1. D. 3.
Loi giai

Chon B

Tur bang xét dau f'(x), ta c6 bang bién thién cta ham sé £ (x) nhu sau

X —00 -1 0 1 +00
f'(x) + 0 - 0o - 0o+
Cb

fla) /

Tur bang bién thién cua ham s6 f (x) suy ra ham s c6 hai diém cuc tri.

CT

Gi4 tri 16n nhat cia ham s6 f(x) = —x* +12x* +1 trén doan [—1;2] bang
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

A. 1. B. 37. C. 33. D. 12.
Loi giai

Chon C

Ham s f(x)=—x"+12x" +1 lién tuc trén doan [-1;2]
x=0

fl(x)=—4x’ +24x=0 | x =6 g[-1;2]
x=\/€€[—l;2]

Ta co

S(=D=12

f(0)=1

f(2)=33

Vay Iﬁ}fl;](f(x)=f(2)=33.

Xét tat ca cac sb thuc duong a va b théa man log, a = logy(ab). Ménh dé nao dudi day dung?

A.a=b". B. a’=b. C.a=b. D. a’=b.
Loi giai
Chgon D

. : 1
Vi cac s6 thye duong a va b ta c6 log, a =log(ab) < log,a = Elog2 (ab)
< 3log, a =log, (ab) < log, a’ =log, (ab)

sa=abesad*=b.

Téap nghiém cua bit phuong trinh 5 > 57 1a

A. [—2;4] B. [—4;2]

C. (—o0;-2]U[4;+0) D. (—o0;—4]U[2;4o)
Loi giai

Chon A

Taco 57 25" @ x-12x"-x-9 & x* ~2x-8<0 = x e[-2;4].
Cho hinh tru c6 ban kinh day bang 3. Biét rang khi cét hinh tru d4 cho béi mot mat phang qua
truc, thiét dién thu duoc 13 mot hinh vudng. Dién tich xung quanh cta hinh tru da cho bang
A. 187 B. 367 C. 54rx D. 27x
Loi giai
Chon B
Goi & va R lan luot 1a chiéu cao va ban kinh day ctia hinh try.
Theo gia thiét ta co R=3,h=2R =6.
Tt d6 dién tich xung quanh cua hinh try dé cho 1a S, =27Rh =367.

Cho ham s0 f(x) c6 bang bién thién nhu sau:
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Cau 24:

Cau 25:

Cau 26:

X —on 2 3 —+o0
f (r) + 0 — 0 +
1 +o0
—& 0
S6 nghiém thuc ctia phuong trinh 3 f (x) -2=01a
A. 2. B. 0. C. 3. D. 1.
Loi giai

Chgn C

3f(x)—2=0<:>f(x)=§

Do 0< % <1 nén s6 nghiém thuc ctia phuong trinh 13 3.

x+2

Ho tt ca cac nguyén ham ciia ham sé f(x) = trén khoang (1;+00) 1a

x—1
A.x+3ln(x—1)+C. B.x—3ln(x—1)+C.

3 +C. D. x+ 3

(1) (1)

Loi giai

C. x— +C.

Chon A
x+2

Ta co: j dxzj-(l+iljdx:x+3ln(x—l)+C
Y

x—1
Pé du bao dan s6 ctia mot qudc gia, nguoi ta st dung cong thiec S = Ae”, trong d6 A 1a dan
s6 cla nam léy lam mdc tinh, S 1a dan sb sau n nam, r la ti 1& tang dan ) hang nam. Nam
2017, dan s6 Viét Nam 1a 93.671.600 ngudi (Tong cuc théng ké, Nién giam thong ké 2017,
Nha xuat ban Thong ké, Tr.79). Gia sir ti 1é ting dan s6 hang nim khong d6i 13 0,81%, du bao
dan s6 Viét Nam nam 2035 13 bao nhiéu nguoi (két qua lam tron dén chir s6 hang trim)?

A. 109.256.100. B. 108.374.700. C. 107.500.500. D. 108.311.100.

Loi giai
Chon B

Ta co: n=2035-2017=18,r = 0,81, 4 = 93671600
Tir ddy ta suy ra dan s6 Viét Nam nam 2035 la: S = de” =93671600e'*"*'" =108374741, sau
khi [am tron ta dugc dap an B.

Cho khéi lang tru dimg ABCD.A'B'C'D' c6 day 1a hinh thoi canh a, BD = a3 va A4 =4a
(minh hoa nhu hinh bén dudi). Thé tich khéi ling tru da cho bang
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Cau 27:

B '
A’ i D
B
R c
A D
3 3
A. 2443, B. 4a°\/3. C 2“3*/5. D. 4“36.
Loi giai
Chon A
B c
A i D
'3
i Bt
::/—_’ ):5:'
4 D

a

>

2

ACABD=0: BO:%BD=§; AB=a; AO =+ AB*—~BO* = az—(§]

1 azx/g

2
SABCD =4SAABO :45AOB0 :T, VABCD.A'B’C’D’ :4a_a \/g = 2a3\/§ .

2
Téng s6 tiém can dung va tiém cin ngang cua do thi ham s6 y = % la
A. 0. B. 1. C.2. D. 3.
Loi giai
Chon C
Tap xac dinh: D= R\ {*1}
Tiém cian ngang:
(s-2-L) s
Taco: lim y = lim X Al i X %) Jim X X _5 160 b thi ham sb

X—>+o0 X2 -1 x—+o 2 1 x—to
X 1 - 1 Y
X X

c6 mot tiém can ngang y =5.

Tiém can ding:
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Cau 28:

Cau 29:

Cho x2—1=0<:>[x .
x=-1

P _4x— Sx+1)(x-1
Ta co: lim y=limw=hmw= im>*1_%_3 nen x=1 khong 14 tiém
x—1 x—1 X _1 x—1 (x+1)(x_1) x—1 x+1
can ding.
2 2 2
. . Sx"—-4x-1 . S5x°—4x-1 . I 5x"—4x-1
lim y= lim ———= lim —————= lim_ . =—0
x(-1) o) xT =1 x(-1) (x+1)(x—1) —(-1)" x+1 x—1
. 1
lim —— =+
. —=(-1)" x+1
v 5x* —4x—-1
lim 2> """~ _4<0

x—)(—l)Jr X —1
Khi d6, do thi ham s6 c6 mot tiém cén dimg x =—1.
Téng cong dd thi ham sb 2 tiém can.

Choham s6 y =ax’+3x+d (a;d € R) c6 dd thi nhu hinh bén. Ménh dé nao dudi day ding?

\ YA
o)/ £
A.a>0,d>0. B. a<0;d>0. C.a>0;d<0. D. a<0;d <0.
Loi giai

Chon D

Ta c6: lim y =—c0 = @6 thi nhanh ngoai cung ctia ham s6 hudng di xudng nén hé¢ s6 a <0.

X—>+00

Giao diém cua d6 thi ham sb véi truc tung Oy : x =0 1a diém ndm bén dudi truc hoanh nén khi
x=0=y=d<0.

Dién tich phan hinh phang dugc gach chéo trong hinh bén bang
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

A. '2[(—2x2+2x+4)dx. B. j(2x2—2x—4)dx.
e -1
C. j(—2x2—2x+4)dx. D. j-(2x2+2x—4)dx.
e -1
Loi giai
Chon A

Dua vao do thi ta théy Vx e [—1;2] c—x>+2>x"-2x-2 nén

S= i[(—xz +2)=(x" - 2x-2) |dr =i1(—2x2 +2x+4)dx.

-1

Cho hai sé phuc z,=-3+i va z, =1-1i. Phén a0 cta s phuc z, +z_2 bang

A. 2. B. 2. C.2. D. -2i.
Loi giai

Chon C

Taco z,=1+i nénz, +z, =(-3+i)+(1+i)=-2+2i.
Vay phan a0 cta sb phirc z, +Z_2 bang 2.

Trén mit phang toa d9, diém bicu dién sd phirc z=(1+2i )2 1a diém nao dudi day?

A. P(-3;4). B. 0(5;4). C. N(4;-3). D. M (4;5).
Loi giai

Chon A

Tacod z=(1+2i) =12 +2.1.2i+(2i) = -3 +4i.

Vay trén mat phang toa do, diém biéu dién sé phuc z = (1+2i )2 1a diém P(-3;4).

Trong khong gian Oxyz, cho cac vecto a =(1;0;3) va b=(-2;2;5). Tich vo hudng Zz.(Zz +I;)
bang
A. 25. B. 23. C. 27. D. 29.
Loi gidi
Chon B
Taco a+b=(-1;2;8).
Suyra a(a+b)=1.(~1)+0.2+38 =23.
Vay Zz.(Zz+13)= 23.
Trong khong gian Oxyz, cho mat cau (S ) c6 tam 1a diém 7 (0;0;-3) vadiqua diém M (4;0;0)

. Phuong trinh cua (S) 1a
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Cau 34:

Cau 35:

Cau 36:

A. x2+y2+(z+3)2:25. B. x2+y2+(z+3)2:5.

C. x*+y*+(z-3)" =25. D. x*+y* +(z-3)" =5.
Loi gidi

Chon A

Taco: R=IM =,/(4-0) +3> =5,
Phuong trinh mét cu c6 dang (x—a)2 +(y—b)2 +(z—c)2 =R>.
Ta suy ra mit cau (S): )c2+)/2+(z+3)2 =25.

Trong khong gian Oxyz, mit phang di qua diém M (1;1;—1) va vudng goc véi duong thang
A x+1 y-2 z-1

c6 phuong trinh 1a

2 2
A. 2x+2y+z+3=0. B. x-2y-z=0.
C.2x+2y+z-3=0. D. x-2y-z-2=0.
Loi giai
Chgn C

Goi (P) 1a m3t phang di qua M va vudng goc A.
Do (P) vuéng goc A nén np =ua = (2;2;1).
Phuong trinh mit phing (P) codang: 2(x-D)+2(y-D)+1(z+1)=0=2x+2y+z-3=0.

Trong khong gian Oxyz, vecto nao dudi ddy 1a mot vecto chi phuong cua dudng thang di qua
hai diém M (2;3;-1) va N(4;5;3)?
A. u, =(L11). B. u, =(1;1;2). C.u, =(3;41). D. u, =(3;4;2).
Loi giai
Chon B
+ Mot vecto chi phuong ctia dudng thing MN 13 MN = (2;2;4)
Hay mot vecto chi phuong ctia duong thing MN 1a LT3 = %W = (1;1;2).

Chon ngau nghién mot s6 tur tdp cac so tu nhién c6 ba chir s6 doi mdt khac nhau. Xac suat dé so
dugc chon c6 tong cac chit so la chan bang

iy B. 2. c. L p. 10,
81 9 2 81
Loi giai
Chon A

+Ta c6: n(Q)=9.9.8=648.
+Goi N =abe (V6i a,b,c € {0;1;2;3;4;5;6,7;8,9} ; a,b,c d6i mot khac nhau, a =0 va

a+b+c chan)
) Trudng hop 1: Ba chit s6 a,b,c déu chin, c6: 4.4.3 =48 (s).
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Cau 37:

) Trudng hop 2: Ba chit s6 a,b,c¢ trong d6 c6 hai chir s6 1¢ va mot chit s chan:
Chon 1 chit s6 chan ¢6 C: cach,
chon 2 chit s6 1& ¢ C? cach,
hoéan vi 3 chir s6 dugc chon c6 3! cach.
Loai di 4 cach co chirsd 0 ding dau.
Vay truong hop nay co: Ch.C2.31- 42 =280 sb.
Vay c6 tat ca 48+280 =328 (sd).
, Ao A 328 41
Suy ra xac suatcan tim: p=——=—.
648 81
Cho hinh chop S.ABCD c6 day la hinh thang, AB=2a, AD=DC =CB=a, SAvudng goc
v6i mit phiang day va S4=3a (minh hoa nhu hinh duéi). Goi M 1a trung diém cia AB.
Khoang cach giita hai duong thing SB va DM bang
S

A B
D C
o, 22, B. 2% c. HNa p. Sl3a
4 2 13 13
Loi gidi
Chon A

Do DM //SB nén DM //(SBC) tir do d(DM;SB):d(M;(SBC)):%d(A;(SBC)).
Theo dé bai ta c6 AM =MC =CD=DA=a nén cac tam giac AMD;CMD;MBC déu tir d6
AC = a\/3_; BC =a;AB =2a suyra AC*+BC* = AB* min nén tam giac ABC vuong tai C.
Ké AH 1 SC khid6 AH L SC

BC 1 AC

Mt khac = BC L AH nén AH 1 (SBC)
BC 154
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Cau 38:

Cau 39:

_ SAAC  3aa3 3
JSA+4C* 9a*+34> 2

Vay d(DM;SB) = %d(A;(SBC)) = %".

= d(4;(SBC))=AH

8
Cho ham s6 f(x) ¢6 f(3)=3 va f'(x)=——"—,vx>0.Khido [ f(x)dr bing
x+1-x+1 S
AT, B. 7. c. 2. p. 181,
6 2 6
Loi giai

Chon B

X x(x+1+ x+1)_x(x+1+\/xT)

Vi Vx>0 tacod f'(x):

x+1—\/x+1 B (x+1)2—(x+1) - X +x
x+1+x+1 1 2 '
x+1 +\/x+1 +2\/x+1 +( T )

Khi d6 jf'(x)dx:j[u(z x+l)idx=x+2‘/x+1 +C,suyra f(x)=x+2x+1+C

f(3)=7+C=3=C=—4trdo f(x)=x+2x+1-4.

8 8 8

_[f(X)dx:j(x_,_z x+1 —4)dx:[%2+§(x+l) x+1 —4x)

3 3

197

3

Cho ham sd f(x)= mx—4
x—

( m 1a tham s6 thyc). C6 bao nhiéu gia tri nguyén cia m dé ham

s da cho dong bién trén khoang (0;+00)?

A. 5. B. 4. C. 3. D. 2.
Loi giai
Chon D
Diéu kién xé4c dinh cia ham sb x = m .
2
Khido f"(x)=——"

(x=m)’

Ham s6 da cho 1a ham phén thirc nén dong bién trén khoang (0;+o0) khi

m¢(0;+oo)
4—m? IS ms0 & m<0 & 2<m<0
f'(x):( _m)2>0 Vx € (0;+00) 4—m*>0 |2<m<2 -
x—m

Do m nguyén nén m e {—1;0}. Vay c6 2 gia tri nguyén cuia m dé ham sb da cho dong bién

trén khoang (0;+0).
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Cau 40:

Cau 41:

Cho hinh nén ¢6 chiéu cao 2/5. Mot mit phang di qua dinh hinh nén va cét hinh non theo mot
thiét dién 1a mot tam giac déu c6 dién tich br:ing 9«/3 . Thé tich cua khéi non duoc gi61 han bdi
hinh nén di cho bang

N 2‘3/5” . B. 327. C. 3257 D. 967 .
Loi giai
Chon A

Goi O 1a tam day va SAB 1a thiét dién cua mat phang di qua dinh mat nén v6i mét nén, theo

SA23
4

—93 = S4=6.

gia thiét S4B 1a tam giac déu c6 canh S4 va dién tich N3 suy ra

2
Tam giac SAO vudng tai O nén AOQ =~/S4° - SO* = ,/62 —(2\/3) =4, vay hinh nén c6

R=4.

Tir d6 ta tinh duoc thé tich khdi nén V = %ﬂRz.h - %mz.zf _3 2*35” .

Cho x, y 14 cac s thuc duong thoa man log, x =log, y =log,(2x+ y). Gia tri clia X béang?

A. 2. B. l C. logz(i). D. log, 2.
2 2 >
Loi giai
Chon B
x=9

bat log, x =log, y =log,(2x+y)=¢.Suyra: { y =6 =29+6'=4
2x+y=4

' t
Ta co: ﬁzg_:(iJ =
y 6
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Cau42: Goi S la tap hop tat ca cac gia tri thuc cua tham s6 m sao cho gia tri 16n nhét cia ham s
f(x)= |x3 —3x+ m| trén doan[0;3] bang 16. Tong tat ca cac phén tir cia S la:
A. —16. B. 16. C.-12. D. -2.
Loi giai
Chon A
Xét ham sd g(x)=x"-3x+m,xe[0;3],tacé g'(x)=3x"-3;g'(x)=0= x==I.

Ta c6 bang bién thién ham s y = g(x)

X 0 1 3
¥ 0 +
M m-=18
1 \
m—=2

Tir bang bién thién ta suy ra

|m+18|=16
|m+18|=|m—2] [m:_z

Im—2|=16 T m=-14
[m—2|2|m+18

Vay S ={-14;-2} . Tong c4c phan tit cia S bing —16.

3

Maxf(x)=max{|m—2

[0:3]

m+18]} =16 <

Ciu 43: Cho phuong trinh log}(2x)—(m+2)log,x+m—2=0 (m 1a tham so thuc ). Tap hop tit cd
cac gia tri cia m dé phuong trinh da cho c6 2 nghiém phan biét thudc doan [1;2] la
A. (1;2). B. [1;2]. C. [1;2). D. (2;40).
Loi giai
Chgn C

Diéu kién: x>0.

pt®(1+log2x)2—(m+2)log2x+m—2=0
< logs x—mlog, x+m—1=0
log, x =1

log,x=m-1
Ta co: x €[1;2] < log, x €[0;1].

Vay dé phuong trinh da cho c6 2 nghi¢m phan biét thudc doan [1;2] khi va chi khi

0<m-l<les1<m<?2.
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Ciu 44: Cho ham s f(x) lién tuc trén R Biét cos2x1a mot nguyén ham cta ham sd f(x)e*, ho tat ca

cac nguyén ham ctia ham sd 1'(x)e”

A. —sin2x+cos2x+C. B. —2sin2x+cos2x+C.

C. 2sin2x—cos2x+C. D. 2sin2x—cos2x+C.
Loi giai

Chgn C

Do cos2x la mot nguyén ham ctia ham s6 f(x)e'nén f(x)e" =(cos2x)'=-2sin2x.
Ta co

j f'(x)e'dx = j ed(f(x))=e".f(x)— jex f(x)dx =—2sin2x—cos2x+C.

Chu 45: Cho hamsb y = f(x) c6 bang bién thién nhu sau
T |—o0 —1 0 1 +00
!
fi(z) - B % B ~ B *

+00 _1 00
f(z) \_2 / \_2 /

S6 nghiém thudc doan [—7[;27[] cua phuong trinh 2 f (sin x) +3=0 la.

A. 4. B. 6. C.3. D. 8.
Loi giai
Chon A

Dit ¢ =sinx, khi d6 r e[-1;1]. Phuong trinh da cho duoc viét lai la f(¢)= —%.

Dua vao bang bién thién ta thdy phuong trinh f'(¢) = —% ¢6 bdn nghiém:
t,e(—0;-1), t,e(-10), #,e(0;1) va ¢, e(l;+w). Loai di hai nghiém 7 va 7, va dat
t, =sin(—a), t, =sin B trong d6 a # S, a,p € (0;72')\{%} , khi do :

x=—a+k2rx
sinx=sin(—a)<:> x=r+a+k2x
sinx =sin x=p+k2rx
x=rn—-p+k2rx

2f(sinx)+3=0<:> (keZ).

Do xe[-z;27] nén xe{-a;—a+2mzm+a;a—x;f,7—B}. Phuong trinh dd cho co 6

nghiém x e[-7;27].

Ciu46: Cho ham sb bac bén y=f(x) c6 dd thi nhu hinh bén. S6 diém cyc tri ciia ham sb

g(x)=f(x+3x") 1a
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/.

YA

A.S. B. 3. C.7. D. 11.
Loi giai

Chon C

Dua vao do thi ham s0 y = f(x) thi ham s6 £ (x) c6 ba diém cyc trj 1a :

x=a<0,x=be(0;4), x=ce(4+x)

x=a
Ham s f(x) 1a ham s6 bac bon, nén f'(x)=0<|x=b.
x=c

Ta co g'(x) 23()62 +2x)f'<)c3 +3x2).

x=0

x=-2

& | x*+3x% =ae(—x;0)
X +3x° =be(0;4)
X +3x* =ce(4+0)

¥’ +2x=0
x*+3x* =a e (—x;0)
X +3x° =be(0;4)
X +3x° :ce(4;+oo)

g(x)=0=

x=0->y=0

Xét ham sd h(x)=x3+3x2, h'(x):3x2+6x. h'(x)=0<:>{
x=-2->y=4

Ta c6 bang bién thién sau

NS

Dua vao bang bién thién ta co :

Phuong trinh x° +3x* =a c6 mdt nghiém don x = x, < -2

Phuong trinh ¥’ +3x*=b coba nghiém don x=x, <-2, x=x,€(-2;0), x=x,>0.

Phuong trinh x’ +3x* = ¢ ¢6 mdt nghiém don x =x, >0.

Do a,b,c d6i mot khac nhau nén x, voi i €{1;2;3;4;5} d6i mot khac nhau va dong thoi khac 0
va khac -2.

Nhu vdy g'(x)=0 c6 7 nghiém don phan bié¢t ma g(x) la da thirc nén g'(x) doi dau 7 lan.
Suy ra g(x) c¢6 7 diém cyc tri.

Cau 47: C6 bao nhiéu cip sb nguyén (x;y) théa man 0 < x <2020 va log,3x+3)+x=2y+9’
A. 2019 B.6 C. 2020 D. 4
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Loi giai
Chon D

Dit £ =log,(3x+3)(1<t<1+10g,2021) < 3x+3=3 < x=3"-1
Theo bai ra: log,(3x+3)+x=2y+9" < (t—-1)+3" =2y +3> (*)

Ham f(u)=u+3" dongbiénnén (*) = t-1=2y<t=2y+1.
Ma 1St£l+log32021:>lﬁ2y+1S1+10g32021<:>0£y£%10g32021

Mat khic y € Z = y €{0;1;2;3}. VAy c6 4 cip sO nguyén (x;y) thoa dé bai

Cau48: Cho ham sé f(x) lién tuc trén R va thoa man xf(x*)+ f(1-x*)=—x"+x°-2x,VxeR.

0
Khi do jf(x)dx bang

17 13 17
20" o4 4

Chon B
Ta co xf(x3)+f(1—x2):—x10+x6—2x

= 3x2f(x3)+3xf(l—x2) =-3x"+3x" —6x° (1)

J.3xf )dx J.3xf1 x’ I( —3x' 4+ 3x7 6x2)dx

0 0

- j £ () _jﬁ f(l—xz)d(l—xz):(—%x”+§x8—2x3j

-1

0
— . o
f=]

0
| ©

o;»—
)=
i
)
=
?
|
I

17

Thé vao (2) ta duge If(x)dx—zt—zj =—g }f(x)dx = —%.

Cau 49: Cho khi chop S.ABC c6 day (ABC) la tam gidc vudng can tai A, AB=a, SBA = SCA =90°

, gbc gitra hai mat phang (SAB) va (SAC ) bang 60°. Thé tich khdi chop da cho bing
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3 3 3
A. @ B. L. c.L p. L.
3 2 6
Loi giai
Chon D
Dung hinh hop nhu hinh v&.
S
AR
Kﬂa’_‘r‘___,_.:--"_'hia:!/! \.\ \
@ _____ | L \_\_\:\
.ri ,1’) \\_' ,,-—""FFH C

B a A
Dung DIJ_SC:>DIJ_(SAC)
DKJ_SB:>DKJ_(SAB).
Khi d6 ((SAC),(S4B)) = (DK, DB) = 60° = ADBK déu.

, R R 1 avN?2
Day ABCD vuong nén KB :EBC = 5 =DK.
Xét ASDB ta co:
1 1 1 1 1 1 1 1 1
2: 2—|— 2: 2: 2— 2: 1——2:—2:>DS=a
DK DS° BD DS® BK® BD a2 a- a
2
, 1 1 1a* a’

Taco VS.ABC =§Sh =§SAABC'DS =§?.a =?.

Cach khac:
Do ABC latam giac vudng can tai A4, nén ta co: BAC =90°.

Do cb: SBA=SCA=BAC =90° nén ta thu dugc mau hinh sau. Vi D sao cho DBAC 13 hinh
chit nhat va SD vudng goéc véi day.

Do A4B=AC =1= Tt giac DBAC la hinh vuong canh 1. Goi SD =x. Ta gén duoc truc nhu
sau:
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Cau 50:

5(0:;0:x)

C(0:1;0) 1 A(1:150)

Viy ta co:

AS = (-L-Lx)

S =>n =(—x;0;-1).
{ AB=(0;-1;0) ( )

AS = (-L-1;x)

. = =(0;x;1).
{AC —(~1,0;0) 1 (0x1)
Viy ta co:

N Nl _
cos((SAB);(SAC) | =1 | PO PGS S B
Msam |- Msac) V¥ 147 +1 x+1 2
Vay taco: Vg, =€a3.
Cho ham s f(x) Hamso y
Ham sé g(x)= f(1-2x)+x’—x nghich bién trén khoang nao duéi day?
3 1
A. (1;—}. B. (O;—J. C. (-2;-1). D. (2;3).
2 2
Loi giai

Chon A
bit r=1-2x
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|
4

= g/(1)=1"()+5.

Taco: g(t)=/(1)+

Ham s6 nghich bién < g(t)20e f'(1)= —%.

. X g - 2 t
Xét sy twong giao cua do thi ham so y = f(¢) va y = -

Vi
~al /f(t)
b1/
N X I N '
t
=73
s g t -2<t<0
Duya vao do thi ta co: f'(¢)>-==
2 t>4

2<1-2x<0 |7
= 2 2.
L—zx>4
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