TRUONG DAI HOC HONG PUC KY THI PANH GIA CHAT LUQNG LOP 12
KHOA KHOA HOC TU NHIEN NAM HOC 2021 - 2022

Bai thi: TOAN

Ma dé thi: 101
(Dé gdom 5 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdt dé

Hovatén:.................oiiiiiiiiiiiat, SOCMND:. ... S6baodanh:................

Cau1l. Cho ham sb da thitc bacbay = f (x) c6 d6 thi nhu hinh vé bén. y
Ménh dé nao sau day 1a ménh dé ding?

dong bién trén (0; +0).
nghich bién trén (—2;1). |
dong bién trén (1; +0).

nghich bién trén (—oo; —2).

(A) Ham s6 f (x
Ham séféx
(

(C) Ham s f
(D) Ham s6 f (x

Cau2. Chohamsby = f (x) c6 bang xét diu ctia dao ham nhu sau

— — — N

S6 diém cuc tri cia ham s6 da cho la:
@ 4. 2. © 3. D) 1.

Cau3. Chohamsby = f (x) c6 dd thi nhu hinh vé bén.
Khang dinh nao dudi day la sai?

(A) min f (x) = —2. min f (x) = —4. (C) max f (x) = 4. (D) max f (x) = 2.

[0:2] [—2:0] [=2;0] [=2;0]

Cau 4. Ham s6 nao dudi day co d6 thi nhu duong cong
trong hinh vé bén?
x+1 x 1
= . 1
@ Y X —41 ) Jg ----------------- i ------------------
©y=—x*+2x2-1. @ X +2. _1\0 . -
e !
\ ) 2x +1
Cau 5. Tiém can ngang cta do thihamsoy = ;j_ 1 la
1
@y=1 ®y=—5 ©y=2 @y=-1

2021
Cau 6. Tap xéac dinh ctia ham s6 y = x2022 1a

@) [0; +c0). (—00;0). © (0; +00). D@ R.
Cau7. Véialasb thuc duong tuy y, log, <3> bang

(A) 1+ logsa. 1 —log,a. © ! . @ 3 —log,a.

log,a
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Cau 8. Trén tap R, dao ham ctia ham s y = 7* 1a
7x

@A)y =x7""1 ® y =7"In7. ©y =7 Dy = 2
Cau 9. Nghiém cta phuong trinh log,(x —1) =31a

@ x=9. B x = 10. ©x=4 (D) x=8.
Cau10. Tap nghiém ctia bat phuong trinh log.x > —21a

1 1

® (—o0-32). (35+) © (~wigs ) ©) (~32;+o0).
Cau11. Thé tich khéi lap phuong c6 canh 3a bang

@) 34°. 274, (©) 94°. (D) a°.
Cau12. Thé tich ctia khéi lang tru ding tam gidc déu c6 tat ca cac canh bang a 1a

a®\/3 a’ a2 a®\/3

® 6 3’ © 3 © 4
Cau13. Cho haisd phiacz; =2 —5i,zp =3+ 4i. Phan thuc cta s6 phtc z;.zo 1a

@A) —23. —14. (©) 26. (D) -7.
Cau 14. Tim phan 4o cta s6 phuc z = 19 — 20i?

@) 19. 20i. (© —20. (D) 20.
Cau15. Cho s6 phitc z = 2 — i. Diém nao dudi day 1a diém biéu dién s phuic z trén mat phang toa d6?

@) Q(2;1). P(1;2). © M (2;-1). (D) N (-1;2).
Cau 16. Tinh dién tich hinh phgmg gidi han bdi cac duong y = x> —xva y=x+3.

17 2
@) 16. 5. © 3 %

1
Cau17. Néuhamsby = f (x) c6 dao ham lién tuc trén R théa man f (0) = 2 va /f’ (x)dx = 5thi

0
@ f1)=7 ® f(1) = -3. © f(1)=3. D) f (1) = 10.

Cau 18. Cho ham s6 f (x) lién tuc trén [a; b] va F (x) la mot nguyén ham cda f (x) trén [a; b]. Tim khang dinh
sai.

b b
® [ f(x)dx =F (@)~ F(b). ® [ f(x)dx=F ()~ F(a)

©/bf(X)dx=—/f(x)dX- ® [fwar-o

b

Cau19. Trén khoang (0; +0), ho nguyén ham ctia ham s6 f(x) = x* — x5 1a
1 3
® [ fldx =2+ 32 +C. [fwax="5 -2t +c
X1 2 3 4
@/f(x)deE—gx 3+ C. @/f(x)dx:2x+1x3+C.

Cau 20. Cho cap s6 cong (uy,) c6 u; = 2 va cong sai la d = 3. Tinh us.
@) 14. 10. © 11. (D) 17.

Cau21. Cobao nhiéu cach xép 5 ban hoc sinh ngdi vao mot hang ghé c6 5 chiéc ghé (mbi ban ngdi mot ghé)?

@) 24. 120. ©1. (D) 5.
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Cau22. Cho hinh lang tru ding ABC.A’B'C’ c6 AA’ = a. Khoang céch gitra hai duong thang AB va A'C’ 1a
@) o. B) a. (© 2a. (D) %.

x+3 y—2 z-1
1 -1 3
@) (—-1,0;7). (—=1,0; 7). © (-1;1;7). (D) (1;0;7).

Cau 24. Trong khong gian Oxyz, cho mat phang (P): x — 3y + 5z — 3 = 0. Mot vécto phéap tuyén cta (P) 1a
@) (1;3;5). (1,-3;5). (© (—3;5;-3). (D) (0;-3;5).

Cau 25. Trong khong gian Oxyz, cho M = (1;3; —1) va N = (—1;1;0). D9 dai doan thang MN la
@ V2. V1. © 2v2. D) 3.

_)
Cau 26. Trong khong gian Oxyz, cho 7 = (2? —k)— (_z> - 37)) Toa do ctia 7 la

@) (1,-3;-1). (2;-1,0). © (2;3;-1). D) (1;3; —1).
Cau 27. Cho khéi tru c6 ban kinh day la R va chiéu cao 1a 2R. Tinh thé tich khéi tru dé.

@A) 7R 27R?. © nR3. (D) 2R,
Cau 28. Cho mait cau (S) c6 duong kinh AB = 4 cm. Tinh dién tich mat cau (S).

(A) 647 cm®. 1671 cm?, (© 167 cm®. @ 647 cm?.

Cau 29. Ham s6 nao dudi day nghich bién trén R?
x—2

@ y=—x*+22 B y= : ©y=x"+x (D) y = —3x> — 3x.
x+1

Cau30. Chohamséy = f(x) = ax* + bx* +¢,(a,b,c € R)
c6 dd thi la dudng cong nhu hinh bén. Tim tt ca cac gia tri ctia tham s6 thuc m dé ham
sy = f (x — m) dat cuc tiéu tai x = 3.

@[mZS ® m=7. (© m=>5. (D) m = 4.

m=1

Cau 23. Trong khong gian Oxyz, cho duong thang (d): . Diém nao sau day thuoc (d)?

A b ez N ) A N A x+m? A A
Cau 31.  Vdi gia tri duong nao ctia tham so m, ham so f (x) = T, cogia tri 16n nhat trén doan [0; 1]

@m:' . B) m = 3. ©m=2. @m:4.

Cau32. Chohamséy = 2x +In (1 — 2x). Goi M va m 1an lugt 1a gia tri 16n nhat va gia tri nhé nhéat cta ham sb
1 .
trén [—1; 4} . Khi d6 M + m bang

@) o. B —2+1In3. @%—mz. @—%-i—lng.
Cau 33. Goi z1 la nghiém phtc c6 phén ao duong ctia phuong trinh 222 — 2z 45 = 0. M6 dun cta Zl + 20205,
. 1
bang
10 V
@) V10. B V10 © V1s. 130

130° 10
@ 2. 3. ©5. : D) 7.

Cau 35. Lap cac s6 tu nhién c6 5 chit s6 thuodc tap hop X = {0;1;2;3;4;5;6}. LAy ngau nhién mot s6, tinh xac suét
dé sb lay dugce 1a s6 chén va c6 cac chit s6 ddi mot khac nhau.

Cau3d. Néu /01 [F(x) + g(x)]dx = 2 va /01[3f(x) ~2g(x)]dx =5 thi/ [£(x) + 6g(x)] dx bing

KHOA KHOA HOC TU NHIEN - TRUONG DAI HOC HONG PUC  http://tuyensinh.hdu.edu.vn/ Trang 3/5 - Ma dé thi 101


http://tuyensinh.hdu.edu.vn/

5 ® 5 30 1600
12° 14406 343° 2401°

Cau 36. Cho chop S.ABC c6 SA vuong géc v6i day, SA = AB = a. Tinh goc gitta duong thang SB va mat phang
(ABC).
@) 75°. 45°, (©) 30°. (D) 60°.

-2 y+1 z+1

) 3 -3 2 ; ) A

1a hai diém phan biét thudc duong thang (d) sao cho khoang céch tir chiing dén mat phang (Oyz) bang 5. Tinh

c1 + co.
4

7
3 10. © 3 D) 2.

Cau 38. Trong khong gian Oxyz, phuong trinh mat phang vudéng géc véi truc Ox va di qua diém M(2; —1;3)
la
@A) x+1=0. B) x—3=0. ©x=0. (D) x—2=0.
Cau 39. Cho f (x) = x* — 3x* + 1. Phuong trinh \/ F(f(x)+1)+1=f(x)+2c6s6 nghiém thuyc la
@ 7. 6. © 4. D) 9.
Cau 40. Tong S cua tat ca cac nghiém thudc khoang (0;47) ctia phuong trinh 202250 ¥ _ 20220 — 2 (cotx)
la
@A) S =187 (B) S =87 © S =7m. (D) S = 16m.
Cau4l. Chohamsby = f(x) c6 dao ham la f'(x) = x* — 3x + 2, Vx € R. Biét F(x) la mot nguyén ham ctia ham
s6 f(x) va do thi ham sb F(x) c6 mot diém cyc tri 1a M(0;2). Khi d6 F(1) bang
7 5 Y 31 By
12° 12 12° 12°

Cau 37. Trong mat phang Oxyz, cho dudng thang (d): o . Goi M (ay; by;c1) va Ma(az; by; )

Cau 42. Choham sb f(x) = x® 4+ ax® +bx +c (a,b,c € R) c6 hai diém cuc tri la —1 va 1. Goi y = g(x) la ham
s6 bac hai c6 do thi cat truc hoanh tai hai diém cé hoanh dé trung voi cac diém cyc tri cta f(x), déng thoi ¢6 dinh
nam trén do thi ctia f(x) véi tung d6 bang 2. Dién tich hinh phang gidi han béi hai duong y = f(x) vay = g(x)
gan voi gia tri nao nhat dudi day?

@) 10. 12. (© 13. (D) 11.

Cau 43. Trén tap hop céc sb phiic, xét phuong trinh z2 — 2mz + 6m — 5 = 0 (m la tham s thuc). C6 bao nhiéu gid
tri nguyén ctia m dé phuong trinh d6 c6 hai nghiém phén biét z;, z, thoa man z; - 21 = z5 - 25?

@ 5. ®) 3. © 6. D) 4.

Cau 44. Cho hinh lang tru ABC.A’B'C’ ¢6 day la tam giac déu canh a. Hinh chiéu vuong goc cia A’ xudng
mat phang (ABC) la trung diém ctia doan AB. Mat bén (AA'C'C) tao v6i day mot goc 30°. Thé tich khéi lang tru
ABC.A’B'C' 1a

343 343 a3y/3 a3\/3
8 E' © 16 © 48 -
x—1 y+1 z-—

7 7 1Vémétph§ng(P):x+y+z+3:
0. Goi (d') 1a hinh chiéu vuong goc ctia (d) 1én mat phang (P). Lay M(a; b; 1) thuoc (d'). Tinh 2a + 3b.

@) -7. —11. © -4 (D) 9.

Cau 46. Cho ham da thucy = [ f (x2 + 2x)]/ c6 do thi cat truc Ox tai 5 diém phan biét nhu hinh vé. Hoi c6 bao
nhiéu gid tri ctia tham s6 m v6i 2022m € Z dé ham s6 g (x) = f (x* —2|x — 1| — 2x +m) c6 9 diém cuc tri?

Cau45. Trong khong gian Oxyz, cho duong thang (d):
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A &S

(A) 2020. 2023. (©) 2021. (D) 2022.

Cau 47. Cho x la s6 nguyén duong va y 1a s6 thuc. C6 tat cd bao nhiéu cap s6 (x; y) théoa man

In(1+x+2y) =2y +3x—10?

@A) 10. V6 s6. © 11. D) 9.

Cau 48. Cho sb phtic z thod man iz.z + (1 + 2i)z — (1 — 2i)z — 4i = 0. Gia tri 16n nhét cta
P=z+1+42i|+|z+4—i

gan s0 nao nhat sau day?
@) 74. 4,6. © 4.2 (D) 7,7.

x+1 y—1 z+2 (d)_x—l_y+3_z—1
2 1 2T 2 T3

va diém A(4;1;2). Goi A la dudng thing qua A cit di va cach do mot khoang 16n nhat. LAy 77 = (a;1;¢) la mot
vécto chi phuong cua A. D6 dai cta W 1a

® 3v5. V6. © V3. ©) V.

Cau 50. Cho hinh nén dinh S ¢6 do dai duong cao 1a R va day la duong tron tam O ban kinh R. Goi (d) 1a tiép
tuyén ctia dudng tron déy tai A va (P) 1a mit phang chita SA va (d). Mt phang (Q) thay déi qua S cat duong tron
O tai hai diém C, D sao cho CD = v/3R. Goi a la géc tao béi (P) va (Q). Tinh gid tri 16n nhat ctia cos a.

3V10 m 2v6 V10
10 5 5 10

Cau 49. Trong khong gian Oxyz, cho hai duong thang (d;):

— HET—
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TRUOGNG DAI HOC HONG PUC
KHOA KHOA HOC TU NHIEN

Ma dé thi: 101
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1. (© 6. © 11.(B) 16.
2. (© 7. 12. D 17
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CEEE0

36.
37.
38. (D)
39.
40.

ne
43. .
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45. 50. (A)
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TRUONG DAIHOC HONG BUC KY THI DANH GIA CHAT LUONG LOP 12

KHOA KHOA HOC TU NHIEN NAM HOC 2021 - 2022
(Loi giai gom 20 trang) Thoi gian lam bai: 90 phiit, khong ké thoi gian phdt dé
LOT GIAI CHI TIET
Cau1l. Cho ham sb da thirc bacbay = f (x) c6 d6 thi nhu hinh vé bén. y

Ménh dé nao sau day la ménh dé dung?

(A) Ham s f (x) dong bién trén (0; +0).

(x)

Ham s f (x) nghich bién trén (—2;1). = == *

(C) Ham s f (x) dong bién trén (1; +oc0).

(D) Ham s6 f (x) nghich bién trén (—oo; —2).

Loi giai. Dap an dung (O). O
Cau2. Chohamsby = f (x) c6 bang xét diu ctia dao ham nhu sau

x |- 1 2 3 4 4o
f(x)] -0 + 0 + 0 — 0 +

S6 diém cuc tri ctia ham s6 da cho la:

@) 4. 2. © 3. (D) 1.

Loi giai. Dap an duing (C). Dua vao bang xét dau ta thdy y = f (x) c6 3 diém cuc tri. O

Cau3. Chohamsby = f (x) c6 dd thi nhu hinh vé bén.
Khang dinh nao duéi day la sai?

(A) min f (x) = —2. min f (x) = —4. (C) max f (x) = 4. (D) max f (x) = 2.

[0,2] [—2,0] [—2;0] [—2;0]

Loi giai. Dap an diing (). [max] f (x) = 41a ménh dé sai.
—2;0

Cau4. Ham sb nao dudi day c6 do thi nhu duong cong y
trong hinh vé bén?

x+1 x? 1
@y_ X—41. ) 32 PP | (o ------------------
©y=—-x*+22*-1 @ X+ 2. _\o 3 .
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Loi giai. Dap an ding (A). Tir d6 thi, ta thdy do thi ctia ham s c6 duong tiém can ding x = 1, duong tiém can
ngang y = 1. U

2x+1lé
x—1

@y: . ]/:—%- @y: . @y:—l.

Loi giai. Dap an dung (C). TXD D = R\ {1}.

Cau 5. Tiém can ngang ctia d6 thi ham s6 y =

2 1
Tacé: lim y= lim i =2
x—+oo x—toc0 x — 1
Nén duong théng y = 21a mot tiém can ngang cua dd thi ham sb. ]

) 2021
Cau 6. Tap xac dinh cua ham so y = x2022 la

@) [0; +00). (—00;0). © (0; +o0). (D) R.

N T 2021
Loi giai. Dap an dung (C). Do 2020
Vay tap xac dinh ctia ham s6 da cho 1a D = (0; +o0). O

1a s6 khong nguyén nén ham s da cho xac dinh khi va chi khi x > 0.

Cau 7. Véialasb thuc duong tuy y, log, <Z’> bang

(A) 1+ logsa. 1 —log,a. © ! . @ 3 —log,a.

Loi giai. Dap an dung (B). Ta c6 log, <2> = log,3 —logsa = 1 — log,a. U

Cau8. Trén tap R, dao ham ctia hams6y = 7* la
7.7(
@A)y =x7""1 ®y =7"1n7. ©y =7 D)y = ™2

Loi gidi. Dap an ding (B). Dao ham ctiahamséy = 7*lay’ = 7*.In7. O

Cau9. Nghiém cta phuong trinh log,(x —1) =31a

@A) x=9. B) x = 10. © x=4. @x:&

Loi giai. Dép an ding (A). Tacdlog,(x —1) =3 x—-1=22 &= x=09. O

Cau10. Tap nghiém ctia bat phuong trinh log.x > —21a
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2. 2 z . 2 — 1 A A LN 2 A S N

Loi giai. Pap 4n ding (B). Tacdlogsx > -2 & x > 52 & x > 25 Vay tap nghiém cua bat phuong trinh la
1

(25f+°°)- 0

Cau 11. Thé tich khéi 1ap phuong c6 canh 3a bang

@) 34°. 27a°. (© 94°. @ a.

Loi giai. Dép an ding (B). Thé tich khéi 1ap phuong c6 canh bang 3a1a V = (3a)° = 274°. O

Cau 12. Thé tich ctia khéi lang tru ding tam gidc déu c6 tat ca cac canh bang a la
a3\/3 a’ a3+/2 a3\/3

Loi giai. Dép an duing (D). Khdi lang tru diing tam gidc déu c6 tt ca céc canh bang a ¢6 dudng cao bang a va

a?\/3 a3y/3 -

dién tich day la nén c6 thé tichla V = 1

Cau 13. Cho hai s phtczy =2 — 51,2z, = 3+ 4i. Phan thuc ctia s6 phuc z1.2; 1a

@A) —23. —14. (©) 26. (D) -7.

Loi giai. Dap an dung (B). zp =3 +4i = 2, = 3 —4i.
Tac6 z1.2zp = (2 — 5i) (3 —4i) = —14 — 23i
Vay phan thuc cta s6 phic z1.2; 1a —14. O

Cau 14. Tim phan 4o ctia s6 phiic z = 19 — 20i?

@) 19. 20i. © —20. (D) 20.

Loi gidi. Dap an diing (C). Phan 4o ctia s6 phtic z = 19 — 20i 1a —20. O

Cau 15. Cho s6 phtic z = 2 — i. Diém nao dudi day 1a diém biéu dién s6 phiic z trén mat phang toa do?

@ Q(2;1). P(1;2). © M(2;-1). (D) N (—1;2).

Loi giai. Pap an dung @ Ta c6: Z = 2 +i. Vay s6 phiic Z dugc biéu dién bdi diém Q (2;1) trén mat phang toa
do. 0

Cau16. Tinh dién tich hinh phéng gidi han bdi cac duong y = x* — xva y=x+3.

@) 16. 5. © g (D) %
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Loi giai. Pap an ding(D). Tac6x* —x=x+3e x> -2x-3=0«

x=3
Khi do dién tich hinh phang glO’l han béi cac duongy = x> —xvay = x +31a
2
S—/\x —x— x+3]dx—/(—x +2x +3) dx—% O
-1 -1

1
Cau17. Néuham sy = f (x) c6 dao ham lién tuc trén R théa man f (0) = 2 va /f’ (x)dx =5 thi

0

@ f)=7. ® f (1) =-3. © f(1) =3 ® f (1) = 10.

1
Loi giai. Dép an ding (A). Tacé /f’ (x)dx = f(x)]g = f (1) — £ (0).
0

Suyra/f Jdx =54 f(1) = f(0) =5« f(1) = f(0) +5=7. Vay f (1) = 7. 0

Cau 18. Cho ham s6 f (x) lién tuc trén [a; b] va F (x) la mot nguyén ham cta f (x) trén [a; b]. Tim khang dinh
sai.

b b
® [ f(x)dx =F (@)~ F(b). ® [ f(x)dx=F(b) - F(a)
b a a
@/f(x)dx:—/f(x)dx. @/f(x)dx:O.
a b a
Loi gidi. Dap an diing (A). Theo dinh nghia tich phan / f = F(b) — F (a) O
Cau19. Trén khoang (0; +c0), ho nguyén ham ctia ham s6 f(x) = x* — X3 1a
. 3 ,
® /f(x)dx:2x+;x_§+C. [ = %—Zx%JrC.
3
@/f(x)dx:g—;x_g%—c. @/f(x)dx:2x+2x§+c
x> 3
Loi giai. Dap an ding (B). Ta co /f 3 YRl +C U

@) 14. | 10. © 11 D) 17.

Loi giai. Dép an ding (A). us = uy +4d =2+ 12 = 14. O

Cau21. Cobao nhiéu cach xép 5 ban hoc sinh ngoi vao mét hang ghé c6 5 chiéc ghé (médi ban ngdi mot ghé)?
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Loi giai. Dap an dung (B). 5! = 120. O

Céau 22. Cho hinh lang tru ding ABC.A’B'C’ ¢6 AA” = a. Khoang cach gitra hai duong théng ABvaA'C'la
@) o. B) a. (© 2a. >

Loi gidi. Dap an ding (B). d(AB,A'C') = AA'. O

Cau 23. Trong khong gian Oxyz, cho dudng thang (d): a = =3 . Diém nao sau day thudc (d)?
@) (—1;0;7). (—1,0; 7). © (-1;1;7). (D) (1;0;7).

Loi giai. Dép an ding (A). (—1;0;7) € (d). O

Cau 24. Trong khong gian Oxyz, cho mat phang (P): x — 3y + 5z — 3 = 0. Mot vécto phap tuyén cta (P) la

@) (1;3;5). (1,-3;5). (© (—3;5;-3). (D) (0;-3;5).

Loi gidi. Dap an dung (B). Vécto phap tuyén 1a (1; —3;5). O

Cau 25. Trong khong gian Oxyz, cho M = (1;3; —1) va N = (—1;1;0). D6 dai doan théng MN la

@ V2. VL. © 2v2. D) 3.

- = =
Cau 26. Trong khong gian Oxyz,cho @ = (21 — k) — (i — 37)) Toa d6 ctia # la

@) (1, -3;-1). (2;-1,0). © (2,3, -1). D) (1;3;-1).

Cau 27. Cho khbi tru c6 ban kinh ddy 1a R va chiéu cao la 2R. Tinh thé tich khdi tru dé.

@A) nR>. 27R2. (© nR. (D) 27R3.

Loi giai. Dap an ding (D). Ap dung cong thtic thé tich khéi truta cé V = 2R - tR* = 7R, g

Cau 28. Cho mat cau (S) c6 duong kinh AB = 4 cm. Tinh dién tich mat cau (S).

A) 647 cm?®. 167T cm?. (© 167 cm®. @ 647 cm?.
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s (ABY?
Loi gidi. Dap an dung (B). Dién tich mit cau la 47 <2> = 1671 cm?. U

Cau 29. Ham s6 nao dudi day nghich bién trén R?
x—2

@A y=—x*+22 y:x+1. ©y=x>+x (D) y = —3x> — 3x.

Loi giai. Dap an ding D). y = —3x° —3x =y = —9x? =3 = —3 (x* +1) < 0 Vx. Nén ham sb nghich bién
trén IR. U

Cau30. Chohamséy = f(x) = ax* +bx* +¢,(a,b,c € R)
c6 do thi la dudong cong nhu hinh bén. Tim tat ca cac gia tri ctia tham s6 thyc m dé ham
s6y = f (x — m) dat cuc tiéu tai x = 3.

@® m:5‘ B m=7. (© m = 5. (D) m = 4.

m=1

Loi giai. Dap an dung @ Dua vao do thi, ta thAy ham s6 f (x) dat cuc tiéu tai x = £2.

~ 21~ 2 . . 3—m=2 m=1
Vay dé hamsoy = f (x —m) dat cuc tiéu tai x = 3 & & . O
3—m= -2 m=2>5
A L e s N ) A N A x + m? s 12 A A
Cau 31.  Véi gia tri duong nao ctia tham so m, ham so f (x) = 5 COgid tri 16n nhat trén doan [0; 1]
bang —2?
@A) m= B m= ©m=2 @m:4
e e7e . . . s _2_m2 m2
Loi gidi. Pap an dung(C). Tacdy = ——— < 0,Vx € [0;1] suy ra max f (x) = f (0) = ——.
(x—2) x€[0;1] 2
2
Khidé—m?:—2<:>m2:4:>m:2(vim>0). 0

Cau32. Chohamséy = 2x +In (1 — 2x). Goi M va m 1an lugt 1a gia tri 16n nhat va gia tri nhé nhéat cta ham sb
1 .
trén [—1; 4} . Khi d6 M + m bang

@) o. B —2+1n3. @%—11’12. @—%-i-ln;
Loi gidi. Dap an ding (B). Tap xdc dinh: D = (—oo;i).

4
1-2x 2x-1
Khidéy(=1) = —2+1In3; y(0) = 0, y <i) _ % “In2.

Vay M =0vam = —2+In3.Suyra M +m = —2+1In3. O

Taco:y =2— Y =0&x=0¢€[-10]
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\ 1.
Cau 33. Goi z; 1a nghiém phiic c6 phan do duong ctia phuong trinh 222 — 2z +5 = 0. M6 dun cta — + 290z

N Zl
bang
V1
@ V0. ® Y10 © V. V130
130 10
1 3,
z==-+4+z1
Loi giai. Dap an ding (D). Phuong trinh: 22> — 2z +5 =0 < % %
ZZE—EZ
N ) 1 3.
Tuglathlettacozlzi—FEz.
o0l 3 1-3i 143 7 9.
2020 _ [ _
Kh1d01+31—|—1 7 =5 + 5 10+10
2
T oo 7 9. 7\ [(9\* V130
L N A Y 2} =Y O
Vay | FETE = gt ! 10) T\10 10
1
Ciu34. Néu / [F(x) + g(x)]dx = 2 va / Bf(x) — 2¢(x)]dx = 5 thi / [£(x) +6g(x)] dx bing
0
@ 2. ® 3. ©5. D) 7.
........................................ TR TN R PP PP
Loi giai. Dap an ding (B). Dat A = / F(x)dxva B = / ¢(x)dx
TacoZ—/[f +g(x ]dx—/f dx—l—/ x)dx=A+B (1).
La1c05:/[3f() 29(x dx—3/f dx—Z/ ¥)dx = 34 — 2B (2).
0
a2
s A . A+B=2 =5
T (1) va (2), ta c6 hé phuong trinh 3A_2B—5 1 -
B=-—
5
Vay/ %) +6¢(x)]dx = A+ 6B = 3. O

Cau 35. Lap cac s6 tu nhién c6 5 chit s6 thuodc tap hop X = {0;1;2;3;4;5;6}. LAy ngau nhién mot s6, tinh xac suét
dé sb lay dugce 1a s6 chén va c6 cac chit s6 ddi mot khac nhau.

5 5 5 30 1600
12° 14406° 343" 2401°

Loi giai. Dap an dung (C). Goi A la bién c6 "S6 1ay dugc 1a s6 chan c6 5 chit s6 d6i mot khac nhau'.
ng=6-7%
na =4A% —3A3.

30

na
= —— = — D
P(4) nag 343

Cau 36. Cho chép S.ABC c6 SA vuong goc v6i day, SA = AB = a. Tinh goc gitta duong thang SB va mat phang
(ABC).

@) 75°. 45°. (©) 30°. (D) 60°.
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Loi giai. Dap an dung (B).

(SB,(ABC)) = SBA = 45°.

AQ c

-2 y+1 z+1
7 3 -3 2 ’ i
1a hai diém phan biét thudc duong thang (d) sao cho khodng céch tir chiing dén mat phang (Oyz) bang 5. Tinh
c1 + co.

Cau 37. Trong mat phéng Oxyz, cho duong théng (d): X . Goi My (aq;by;c1) va Mp(az; by;ca)

Loi giai. Dép an ding (A). Lay M(2 + 3t —1 —3t; —1+2t) € (d).
Khoéang cach tir M dén (Oyz) 1a |2 + 3¢|.

Xét ph trinh |24 3t| =5 & 2H3E=5 & -
uong tri =
et prone 243t=-5 t=—§-
14 14
Suyrac1+c2:—1+2—1—?:—§. O

Cau 38. Trong khong gian Oxyz, phuong trinh mat phang vudéng géc véi truc Ox va di qua diém M(2; —1;3)

la

@A) x+1=0. B) x—3=0. © x=0. D) x—2=0.

Loi giai. Dép an ding (D). Do (P) L Ox, nén vécto phdp tuyén cta (P) la 7 = (1;0;0). Vay phuong trinh mat
phang (P)lal(x —2) =0 x —2=0. O

Cau 39. Cho f (x) = x> — 3x? 4+ 1. Phuong trinh x)+1)+1=f(x)+2cé sd nghiém thuc 1a
g g

Loi giai. Dép an ding (A). Patt = f (x)+1=t=x> 32> +2 (x)

x=0 5
Suyrat =3x* —6x.Khidét =0 < 5 Ta ¢4, bang bién thién

X =
X —00 2 —+o00
t + - 0 +
2 400
t / \ /
—00 -2
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Khi d6 1/ (f (x) +1) +1= f (x) +2 tr6 thanh:

fO+1=t+1 =1 =1
= = =
fH+1=r+2t+1 B4t —2t+1=0

t>—1 t 1,0
=ac(—L
t= 1,0
& 2 € (- )<:> t=be (0, 1)
t=be(0,1)
t=ce (45
t=ce (45)

Tir bang bién thién ta c6

+) Véit =a € (—1; 0), phuong trinh (*) c6 3 nghiém phan biét.

+) Véit =b € (0; 1), phuong trinh (*) c6 3 nghiém phan biét khac 3 nghiém trén.

+) Véit = c € (4; 5), phuong trinh (*) ¢6 1 nghiém khac 6 nghiém trén.

Vay phuong trinh da cho c6 7 nghiém. O

Cau 40. Téng S cua tht cd cac nghiém thudc khoang (0;47) cia phuong trinh 202250 ¥ — 2022 = 2 (cotx)
la

@A) S =187 B) S = 8. © S =7 (D) S = 16m.

Loi giai. Dap an dung (C). Diéu kién cotx > 0. Ta ¢6
20225 ¥ — 20225 = 21n (cot x)
20225 20228 = In (cosx) — In (s 'n2x)
20225 4 n (sin’x) = 2022°°5°% 4 In (cos?x) . 1)

Xét ham s6 f (t) = 2022" + Int v6it > 0
f'(t) =2022".1n2022 + % >0, Vt>0= hamsb f (t) dong bién trén khoang (0; +).

krm
Khid(’)(l)(:)f(sinzx):f(cosx)@smx—cosx@cost—O@x—Z—k ke .
Docotx>0nénxzz+k7'ckez
1
Max € (0;4) suyrax € {Z 5: 9;. in} Suyra S = 7. O

Cau4l. Chohamsby = f(x) c6 dao hamla f'(x) = x* — 3x + 2, ¥x € R. Biét F(x) la mot nguyén ham ctia ham
s6 f(x) va d6 thi ham s6 F(x) c6 mot diém cuc tri la M(0;2). Khi d6 F(1) bang

7 17 31 17

v} ® 5 v} I

e ere INc < X s s A e gie F'(0) = f(0) =0
Loi gii. Dap an diing (C). D4 thi ciia ham sb F(x) dat cyc tri tai diém M(0;2) = 5 .

F(0) =
3 32
Ta c6: f(x fl(x)dx = [ (a2 —3x+2)dx—x———+2x+C
)=/ [ an=s
Do £(0) = 0 = C = 0. Vay f(x) = §—7+2x
1 L/x3  3x 31
Mé/o f(x)dx:F(l)—F(O).SuyraF(l):/0 f(x)dx+F(0):/O <3—2+2x> dr+2="1. 0
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Cau 42. Choham s f(x) = x®+ax? + bx +c (a,b,c € R) ¢6 hai diém cyc tri la —1 va 1. Goi y = g(x) 1a ham
s6 bac hai c6 do thi cat truc hoanh tai hai diém cé hoanh dé tring vdi cac diém cuc tri cta f(x), déng thoi ¢6 dinh
nam trén d6 thi ctia f(x) v6i tung d6 bang 2. Dién tich hinh phang gidi han béi hai duong y = f(x) vay = g(x)
gan véi gia tri nao nhat dudi day?

Loi giai. Dap an ding (B). Goi I 1a toa do dinh ctia do6 thi ham s6 ¢(x), dé thay 1(0;2) va g(x) = —2(x —1)(x+1)
hay g(x) = —2x* + 2.
Ta c6: f'(x) = 3x° + 2ax +b.

N [ 3-20+b=0 a=0
Theobaura,taco.{3_’_2a+b:O {b:—?)
Vi I thuoc db thi cta f(x),nénc =2 = f(x) = x> —3x 4 2.

= f(x) =x>—3x+c

x=-3
Xét f(x) —g(x) =x*+2x*-3x=0& | x=0
x=1

Dién tich hinh phzfmg can tim la
0 1 7
S:/ ]x3—|—2x2—3x\dx—i—/ }x3—|—2x2—3x‘dx:6m11,8.
-3 0

O

Cau 43. Trén tap hop céc sb phiic, xét phuong trinh z2 — 2mz + 6m — 5 = 0 (m la tham s thuc). C6 bao nhiéu gid
tri nguyén ctia m dé phuong trinh d6 c6 hai nghiém phan biét z1, z; thda man z; - z; = zp - 25?

Loi giai. Dap an ding (D). Tacé A’ = m? — 6m + 5.
Phuong trinh ¢6 hai nghiém phan biét nén xay ra hai truong hop:
-Néu A > 0 & m € (—o0;1) U (5; +00) thi phuong trinh c6 hai nghiém thuc phan biét z;,zy va z; = z1;22 = Z3
nén
= _ == 2 2 21 = 2p (kO thoa mén),
AN RCA=C ) a4z =0m=0.

-Néu A’ < 0 < m € (1;5), thi phuong trinh c6 hai nghiém phiic 1a hai s6 phuc lién hgp.
Khi d6 z1 = 23; 21 = zo nén 2121 = 202 < 2122 = 2122 ludn dung véi m € (1;5).
Vidy c6 4 gia tri nguyén cua m thoa man bai toan. O

Cau 44. Cho hinh lang tru ABC.A’B'C’ ¢6 day la tam giac déu canh a. Hinh chiéu vuong goc cia A’ xudng
mat phang (ABC) la trung diém ctia doan AB. Mt bén (AA'C'C) tao véi day mot goc 30°. Thé tich khéi lang tru
ABC.A’B'C’ 1a

343 343 a3v/3 a3/3
- ® ¢ © )

16 16 48

Loi giai. Dap an dung (C). Goi I la trung diém ctia BC, K 1a trung diém ctia AI, H la trung diém ctia AB.
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Tac6 A\H1(ABC) = A'HLAC. A c
Tam giac ABC déunén BILAC, HK la duong trung binh ctia tam giac ABI
nén HK_L AC.

Tir d6 ACL (A HK) = gdc gitta mat phang (ABC) va mat phang (AA'C'C)

BI
la goc A'KH = A’KH = 30°.
, . BI . a\f 1 e et AL S —
Do d6, A'H = HK tan30° = - tan30° = =1 A o c
aZ\/g . 3\@ H
SpABC = 1 Vay Vapc.apcr = A'H.Syapc = T B
(]
. . . . B x—1 y+1 z-—-1 _ . .
Cau45. Trong khong gian Oxyz, cho duong thang (d): 5= 5 = 7 vamdt phang (P): x+y+z+3 =
0. Goi (d') 1a hinh chiéu vuéng goc ctia (d) 1én mat phang (P). Lay M(a; b; 1) thuoc (d'). Tinh 2a + 3b.
~7. ~11. © —4. (D) -9.
Loi giai. Dap an dung (B). Goi (Q) 1a mat phang chita duong thang (d) va vuong géc véi (P).
Khi dé (d") = (P) N (Q).
Vécto phap tuyén cta (Q) la 7Q = [y, 7Wp| = (1;,-1;0) vacé (1;-1;1) € (Q)
Phuong trinh mat phang (Q)lax —y —2=0.
n R . , . ]x—y—2=0 a—b—-2=0 a=—1
Toa do M la nghiém ctia hé = & = 2a+3b = —11. ]
x+y+z+3=0 a+b+4=0 b=-3

Cau46. Choham dathicy = [f (x> + Zx)]/ c6 do thi cat truc Ox tai 5 diém phan biét nhu hinh vé. Hoi c6 bao
nhiéu gid tri ctia tham s6 m v6i 2022m € Z dé ham s6 g (x) = f (x* —2|x — 1| — 2x +m) c6 9 diém cuc tri?

Ya

\ &S

Loi giai. Dép an diing (C). Ta c6:
2x+2) f (x*+2x) =a(x+3) (x+2) (x+1) (x) (x—1) (a>0)
(x+3)(x+2)x(x — 1) :g(x2+2x—3) (x* +2x).

[f (@ +2x))
=f (x*+2x) =

T

Détt:x2+2x:>f’(t):g(t—?))t.
Taco g (x) = f (x* =2 |x — 1| — 2x + m) :f(|x—1|2—2|x—1|—|—m—1).
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Ta thay g (2 — x) = g (x), Vx € R nén db thi ham s6 y = g (x) nhan duong thang x = 1 lam truc déi xing. Do d6
s6 diém cyc tri ctia ham sb g (x) bang 2a + 1 véi a 1a s6 diém cyc tri 16n hon 1 ctia ham sb g (x). Theo bai ra ta ¢6
20+1=9 < a=4.Vivay ta can tim m dé ham s6 g (x) c6 ding 4 diém cuc tri 16n hon 1.
Khix > 1thig(x) = f (x* —4x +m +2).

x=2
§d(x)=02x—4)f (¥*—4dx+m+2),¢ (x)=0& |[x*—dx+m+2=0 (1).

X —dx+m+2=3(2)
Dit u (x) = x* — 4x + m + 2, ta c6 bang bién thién

X 1 2 00

N N

Yéu cau bai toan trd thanh tim m dé 2 phuong trinh (1), (2) c6 dting 3 nghiém phan biét khac 2, diéu nay xay ra khi
va chi khi
m—-2<0<m-1&l<m<?2,

suy ra
2022 < 2022m < 4044 = 2022m € {2023;2024;...,;4043},

do do6 c6 2021 gia tri cta m thoa man bai toan. O

Cau 47. Cho x la s6 nguyén duong va y 1a s6 thuc. C6 tat cd bao nhiéu cap sb (x; y) théoa man

In(1+4+x+2y) =2y+3x—10?
@) 10. V6 6. © 11. D) 9.

x+1

Loi giai. Dap an ding (D). Diéukién: 1+x+2y>0&y > — 5

Ta luén chiung minh dugc e* > x+1,Vx € R.
Xéthamsby =g(x)=e*—x—-1=¢' (x) =e*—1=0&x=0.
Bang bién thién:

y = g(x) \0/

Suyrag(x) >0Vxe R e* >x+1VxelR.
Taco:In(1+x+2y) =2y +3x — 10 14+ x +2y =310 > 2y 4 3x —10) +1 < x < 5.
Do x € N¥, nén x € {1;2; 3;4;5}.
Laico:In(1+x+4+2y) =2y+3x—10In(1+x+2y) —2y—3x+10=0<« f(y) =0.
) 1
Xétham so f (y) = In (1 + x +2y) — 2y — 3x + 10 trén khoang (_x—;—; +oo>
2

X x+1
Suyraf,(]/):m—z]ﬂ(y):O@y:—E c (—2;—|—oo>

Bang bién thién ctia ham s6 f (y) = In (1 + x + 2y) — 2y — 3x + 10.
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x+1 X
Y T3 2 oo
f'(x) + 0 -
10 — 2x
L .

Dua vao bang bién thién ta nhan thay:

Voi mot gid trix € {1;2; 3;4}, phuong trinh In (1 + x + 2y) — 2y — 3x 4+ 10 = 0 theo &n y ¢6 2 nghiém phan biét.
Véi x = 5 phuong trinh In (1 + x + 2y) — 2y — 3x + 10 theo an y ¢6 1 nghiém.

Vay c6 9 nghiém (x; y) thda man bai toan. O

Cau 48. Cho sb phtc z thod man iz.Z + (1 + 2i)z — (1 — 2i)z — 4i = 0. Gia tri 16n nhat cta
P=|z4+1+2i|+|z+4—i

gan so nao nhat sau day?

Loi giai. Dap an ding (D). Gidstz = x +yi, (x,y € R). Tacé

izzZ+ (14+2i)z—(1-2i)z—4i=0
si(x+yi)(x —yi)+ (1 +2i)(x+yi) — (1 —2i)(x —yi) —4i =0
i (P +y?) +(x—2y) + 2x+y)i— (x —2y) — (—2x —y)i —4i =0
ety +4x+2y—4=0. )
Suy ra, tap hgp cac sb phtic z c6 diém biéu dién thudc duong tron (C) c6 tam I(—2; —1), ban kinh R = 3.

Lai co
P=lz+142i|+z+4—i|=|(x+1)+ (y+2)i| + [(x+4) + (y — 1)i]

= \/x2+y2—|—2x—|—4y+5—|—\/x2+y2+8x—2y—|—17

Két hop véi (2) ta duce P = /9 — 2(x — y) + /21 + 4(x — y).
21‘9]

12
Khao sat ham s6 f(t) hoidc 4p dung bat dang thitc Bunhiacopski, ta dugc

21 21 31/26
P:\/9—2t+\/2 <2+2t> < \/(1+2) <9+2) :\?%7,65.

Ditt=x—ythiP = f(t) = V9 -2t + V21 + 4t véit € [—

-7 217 " i—17i V217

U
8 8

P , . 5 o e
Dau bang xay ra khit = 7 ti do co6 the tinh duoc z =

x+1 y—-1 z+2 (d)‘x—l_y—i-B_z—l
: , 2~ -1 2T 2 T3
va diém A(4;1;2). Goi A la dudng thang qua A cat d; va cach d, mot khoang 16n nhat. Léyﬂ> = (a;1;¢) la mot
vécto chi phuong cua A. D6 dai cta 7 la

@ 3v5. /36, © V3. ©) V5.

Cau49. Trong khong gian Oxyz, cho hai duong thang (d;):
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L_f);i giai. Dap an ding (B). Goi H la hinh chiéu ctia A 1én dy, khi d6 A nam trén mat phang (P) qua A va nhan
AH 1a vécto phéap tuyén.

Goi (Q) 1a mit phing chita A va (d;). Khidé A = (P) N (Q) = Wa = [7p, 7).

Gidsit H(1 4+t —3+251+3t) = AH = (t —3;2t — 4,3t — 1),

Taco AH L Wa, Way = (1,23) =t —3+ 4 —8+9f—3=0%t=1= AH = (-2;-2;2) = 7p = (1,1;-1).
Lay N(~1;1;-2) € (d1) = AN = (~5;0;—4) = 7 g = [@4,, AN] = (4 —2; —5).

Suy ra 7A = [WP,WQ] =(-7,1,-6) = ]7\ = \/86. O

Cau 50. Cho hinh nén dinh S c6 d¢ dai dudng cao la R va ddy 1a dudng tron tim O ban kinh R. Goi (d) 1a tiép
tuyén ctia duong tron day tai A va (P) la mat phang chira SA va (d). Mat phang (Q) thay d&i qua S cat duong tron
O tai hai diém C, D sao cho CD = v/3R. Goi a 1a géc tao béi (P) va (Q). Tinh gid tri 16n nhat ctia cos a.
3v10 V10 2v6 V10
0 5 5 0

5 10 °

Loi giai. Pap an dung @ Goi I 1a trung diém CD, khi d6 OI L. CD,ha OK L SItai K = OK L (Q).

Ha OH 1. SA = OH 1 (P) = a = (OH,OK)
OK? + OH? — HK?

= cosu = >OH - OK . Ta co
R OI-0S R R
Ol=+0OD?2—-]D?=—-,0K=—_ =—:0H=—.
2 OI2 + SO? 5 V2

HK? = SK?2 + SH? — 2SK - SH cos ASI

2 2 a2
_ K% 4+ SH? _25K.SH. 2L AT Al

2S1-SA

V5 SO? R S0? 2
A=+V2R,SI= YR SH=""= " SK="" = R,
SA=+V2R,S SRS o \@'S ST

Goi M va N lan luot 1a trung diém OA va OB khi d6

AM < Al < AN.
Suy ra

SI2 +SA%? — AN?

SI2 + SA% — AM?

SK? + SH? — 2SK - SH - < HK?* < SK?> + SH?* — 2SK - SH -

2SI-SA 2SI-SA
1, , 9 , V10 _OK’+OH?—HK> 310 V10 310  3v10
— < < — — < < < . = . ]
= R SHK s (R = =35 < ——6g 0k = 10 OS¢ SmaX | 57 10
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