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CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO

CHUONG 1: CAC BAI TOAN UDC HAM SO GHON LOG
1. TINH DON DIEU CUA HAM SO

TINH DON PIEU CUA HAM HOP VA HAM TONG
e Chohamsd u= u(x) xacdinh v6i x € (a;b) va u(x)e(c;d). Ham sb f[u(x)] cling x4c dinh
voi x € (a;b) thi ta co cic nhan xét sau day:
* Gia st ham s u =u(x) dong bién véi x € (a;b) . Khi d6, ham sb f[u(x)] dong bién
voi xe(a;b) < f(u) dong bién voi u e (c;d).
*  Gia sir ham s6 u = u(x) nghich bién v&i x € (a;b) . Khi do, ham s f|u(x) ] nghich
bién v6i x € (a;b) < f(u) nghich bién véi u € (c;d).
B DANG TOAN TRONG TAM: Cho db thi hodc bang bién thién ciia ham sé y = f(x) hoge
y=f"(x). Yéu cau tim khoang don diéu ctia ham s6 dang g(x)= f[u(x)] +v(x).

&3 PHUGNG PHAP:
Bugc 1: Tinh dao ham cuia g(x) theo cong thirc g'(x)= u'(x).f’[u(x)] +v'(x)

u'(x)zO

Buére 2: Giai phuong trinh g'(x)=0<|
fu(x)]=-

v'!Ex) u'(x) # 0.

u'(x)’
Buée 3: Lap bang xét dau cua g'(x)

Buwoce 4: Tir bang xét dat dé xét cac khoang don di¢u ciia ham s6 va c6 thé mé rong tim cac di€m cuc
dai, cuc ti€u cua ham so.

TiNH PON PIEU CUA HAM SO CHUA TRI TUYET DOI
- DANG TOAN TRONG TAM: Xac dinh khoang don diéu ciia ham chtra gia tri tuyét dbi
@ PHUONG PHAP:

Buwére 1: Tinh dao ham cua ham sb y = f (x).

Buwérc 2: Dua vao do thi 1ap bang xét dau
Buwoe 3: Thuc hién cac yéu cau bai toan dua ra.

& Ly v:

e Dbi véi cac bai toan van dung va van dung cao thi khong c6 mét cach lam nao co thé bao quat hét
dugc. Khi gap céc bai toan nay, ching ta can dp dung linh hoat cic phuong phép va kién thirc lai voi
nhau.

e Mot s6 phuong phép thuong sir dung: dit an phu, bién luan va ti uru nhat 1a phuong phap ghép truc.
Trong 151 giai cac bai tip van dung, chung ta s& thiy duoc su két hop giita cac phuong phép trén.
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CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO

~ ~
/& DE BAI
Caul: Cho ham s da thic f(x) c6 dao ham trén R. Biét f(O) =0 va d6 thi ham s6 y = f'(x) nhu

hinh sau.

fi()

Ham sd g(x) = ‘4f(x) + x2‘ dong bién trén khoang nao dudi day?
A. (4;+). B. (0;4). C. (—o;-2). D. (-2;0).
Cau2: Chohamsd y= f(x) c6 dao ham lién tyc trén R. Ham s6 y = f'(x)c6 d0 thi nhu hinh v&. 86

tham s6 m nguyén thudc doan [—20;20] dé ham s g(x) nghich bién trén khoang (—1;2)biét

g(x)=3f(—x3—3x+m)+(x3 +3x—m)2(—2x3—6x+2m—6).

Y

y=f'(z)

A. 23. B. 21. C.5. D. 17.
Cau3: Hoi c6 tit ca bao nhidu gia tri nguyén cua tham sb me[—2021;2021] dé ham sb

g(x) = ‘x3 —3mx* —3(m+2)x—m+1‘ dong bién trén khoang (0;3)?

A. 4041. B. 4042. C. 2021. D. 4039.
Cau4: Cho ham s6 y = f(x)lién tyc trén R co6 bang xét dau dao ham nhu sau:
x —00 1 2 3 1 Bl
f'(x) - 0 + 0 + 0 - 0 +

Ham s6 y =3f(2x—1)-4x> +15x" —18x +1 dong bién trén khoang nao dudi day

A. (3;+). B. [1%} C. (%3) D. (2%)

Cau5: Cho ham s6 y=f(x) c6 dao ham f'(x)zxz(x+4)(x2+2mx+9) v6i VxeR. Sb gia tri
nguyén 4m ciia m dé ham s6 g(x)zf(x2 +3x—4) dong bién trén (1;+)?

Tuyén chon cac bai toan VD-VDC | 2



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO
AT B. 3. C.2. D. 4.

Cau6:  Cho ham sb f(x)=—x"—(4—m")x+2020 va g(x)=—x+5x" —2020x +2021. C bao nhiéu
gié tri nguyén dwong cua m dé h(x)= g[f(x)] dong bién trén (2;+).
A. 13. B. 12. C.7. D. 6.

Cau7: Cho ham s g(x):f(l—x) c6 dao ham g'(x):(3—x)2021(2+x)2020[x2+(m—2)x—3m+6]
v6i moi x €IR. Cé bao nhiéu s6 nguyén dwong m dé ham sb f (x) nghich bién trén khoang
(0;+oo).
A. 0. B. 1. C.2. D. 3.

Cau8: Choham s6 y = f(x) c6 dao ham lién tuc trén R. D6 thi ham s6 y = f'(x) dugc cho nhu hinh
bén dudi. Hoi ham s6 g(x) =4 f(x)+x* —4x+2021 nghich bién trén khoang nao dudi day?

Yy

f'(x)

& ;U m

A. (~0;-1). B. (-2;0). C. (0;2). D. (2;+%)

Cau9: Cho ham sé y :f(x) lién tyc va x4c dinh trén R, biét rang f’(x+2):x2 ~3x+2. Ham s
y=f (x2 +4x + 7) d6ng bién trén khoang nao dudi day?
A. (-2;-1). B. (-3;-1). C. (L+o). D. (-2;0).

Cau10: Cho ham sb y=f(x) co dao ham trén R va thod f(-3)=f(3)=—. Biét rang ham sb

N | —

y= f'(x) 12 mot ham sb béac ba ¢ dd thi nhu hinh v& sau:

y

N\

Hoi ham s6 g(x) = [f(?)—x)]z - f(3—x) nghich bién trén khoang nao sau day:
A. (-3:1). B. (—o0;-3). C. (0;2). D. (2;6).
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CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cho ham s6 y = f (x) c6 dao ham lién tyc trén R va c6 do thi ham s6 y = f (x) nhu hinh vé€.
Biét réng ham sb f(x3 —3x—1) nghich bién trén céc khoang 16n nhét (a;b);(m;n);(p;q). Gia

trj ctia biéu thirc (az +0+m’ it +pt + qz) bang:

Z

A. 9. B. 12. C. 14. D. 10.
Cho hamsb y = f (x) c6 dao ham lién tuc trén R va c6 bang xét dau dao ham f '(x)nhu hinh vé

bén dudi. Ham s6 g(x)= f(4 —N4-x ) dong bién trén:

F(x) - 0 + 0 - 0+

A. (0;1). B. (1,2). C. (-1,0). D. (-3;-1).
Cho ham sb y = f (x) c6 dao ham lién tuc trén R va c6 bang xét dau dao ham f ’(x)nhu hinh

V& bén dudi. Ham s6 g(x) = f(-1+V7+6x x| nehich bién ten:

(%) + 0 - 0+

A. (5;6). B. (-1;2). C. (2:3). D. (3;5).
Cho ham sb f (x) c6 dao ham lién tyc trén R va c6 do thi ham s y = f (x) nhu hinh vé duéi

day. Hoi ham s f ( f (x)) ddng bién trén khoang nao dudi day?

A. (0;2). D. (-5;-3).

Tuyén chon cac bai toan VD-VDC | 4
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Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cho ham s6 y = f (x) c6 dao ham lién tuc va xac dinh trén R c¢o6 biéu thirc dao ham dugc cho
boi f(x) = x(x—2)(x+ 1) . Hoi tham sé thuc m thudc khoang nao dudi day thi ham s

g(x)= f(x3 + m) dong bién trén khoang (1;+)?
1 : 1 :
A. (0,5) B. (1;4). C. (2,1) D. (0;1).

Cho ham s y = f(x) ¢6 dao ham lién tuc trén R va ¢6 do thi ham s y = f'(x) nhu hinh v&
bén dudi. Hoi co bao nhiéu gié tri nguyén cia tham s thuc m thudc doan [-20;20] dé ham s

g(x)= f(x2 —2x —m) dong bién trén khoang (1;3)?

S '(x)

S N
[

A. 19. B. 23. C. 18. D. 17.

“Y

Cho ham sb f (x) c6 dao ham lién tyc trén R va c6 d6 thi y = f '(x) nhu hinh vé bén duéi. Hoi
c6 bao nhiéu gia tri nguyén ctia tham s m e [—30;30] dé ham s g(x) = f(x3 —3x—m) dong
bién trén [—2;—1] .

3 0 1/\ x
_ \,\/ / 3\ .

A. 24. B. 25. C. 26. D. 31.

Hoi c6 tt ca bao nhiéu gid tri nguyén cia tham s6 me[-20;20] dé ham so

Nt =2x+2+1

- 2m—3—x?—2x+2
A. 21. B. 19. C. 22. D. 20.

dong bién trén (—o0;1)?

x+4a x+b A A A s . .
va (x) = - cung dong bien trén tung khoang xac
x+b x+a

Cho hai ham s f(x) =
dinh ciano. Goi a, va b, lan luot 12 nhimg s nguyén dwong nho nhat ctia ¢ va b thoa man. Gia
trj ctia biéu thuc T = a,+b tuong ing bang:

A. 25. B. 26. C.27. D. 28.

5 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO

Cau 20: Cho ham s6 y = f(x)=(m—1)x>=3(m’ +m—1)x* +3(m—1)x—m—1 voi m la tham . Biét
réng v6éi moi tham sb m thi ham sb luon nghich bién trén (a;b). Gia trj 16n nhat caa biéu thic
(b - a) béng:
A 47 B. 2\/3. C. 4. D. 4/6.

Cau2l: Cho ham s6 f(x)=3m’x* —8mx” +6x” +12(2m—1)x+1 v6i m 1a tham 6. Biét rang v6i moi
tham s m thi ham s6 luon déng bién trén [a;b] ; vOi a, b 1a nhiing s6 thuc. Gia tri 16n nhat cua
biéu thirc (2b—a) s& bang:

A. 2. B. 24/2. C. 5. D. V6.

Cau 22: Cho ham sd y = f(x)c6 d6 thi dugc cho nhu hinh v&. Hoi ham s y = Ik 1 nghich bién trén

x)—3

khoang nao dudi day?

92 0

f(x)

A. (-3;-2). B. (-2;1). C. (-1,2). D. (3;+0).
Céu 23: Cho ham sb y=f(x)cod db thi nhu hinh v&. Hoi c6 tit ca bao nhiéu gia tri nguyén cua tham s6

m e [-20;2021) dé ham s6 y = L nohich bién tren (1;4)?
X)+m

S S —

T o sy e o
O s omimiom
8

A. 19. B. 21. C. 20. D. 22.

Cau 24: Cho hamsé y = f(x) c6 dd thi dugce cho nhu hinh v&. Hoi ham s6 y = (f(x))2 dong bién trén

khoang nao dudi day?

Tuyén chon cac bai toan VD-VDC | 6



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: HAM SO
A. (1;3). B. (2;3). C. (2;+). D. (-3;-1).

Cau 25: Chohamsé y = f(x)c6 dd thi duoc cho nhu hinh v&. Héi ham sb g(x) = [f(x)]z —6 f(x)nghich
bién trén khoang nao dudi day?

A}.
/’.\ f(x)
O\
i i N7 S
7 -3 O \/ 14 X
A. (-3:1). B. (7;14). C. (14;+0). D. (1,7).

Cau 26: Choham s f(x) c6 dao ham lién tuc trén R va c6 dd thi y = f'(x) nhu hinh v& bén dudi. Hoi

c6 bao nhiéu gid tri nguyén cta tham sd m e [—30; 30] dé ham s6 g(x) = f(x2 —2x- m) nghich
bién trén(-1;2).

S'(x)
/ S X

A. 0. B. 1.

C. 28. D. 23.

Cau27: Chohamsé f(x). Hamso 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 ?

\
[
N
@
e N
=

A. [1%] B. [o;%). C. (-2;-1). D. (2;3).

7 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DI: HAM SO
Cau28: HOi co6 tit cd bao nhiéu gid tri nguyén cua tham sO me[—40;40] dé ham so

g(x) = ‘xz —4dmx+m-— 3‘ nghich bién trén khoang (—2;—1).
A. 79. B. 39. C. 80. D. 40.

Cau 29: Cho ham s f(x)lién tuc trén R c6 d6 thi ham s6 y = f'(x) cho nhu hinh v&

oo

Ham s g(x)=2f (|x —1|) —x% +2x+2020 dong bién trén khoang nao?
A. (0;1). B. (-3;1). C. (1,3). D. (-2;0).

Cau 30: Cho ham s y = f(x) lién tuc trén R c6 d6 thi ham s6 y = f'(x) cho nhu hinh v&.

Ham s g(x)=2f (|x —1|) —x% +2x+2020 ddng bién trén khoang nao?
A. (0;1). B. (-3;1). C.(13). D. (-2;0).

Céu 31: Cho ham s f(x), g(x) co d6 thi nhu hinh v&. Biét hai ham s6 y=f(2x-1), y=g(ax+b) co
cing khoang nghich bién 16n nhét. Khi d6 gié trj ciia biéu thire (4a+b) bang:

A
.‘ ’

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

Tuyén chon cac bai toan VD-VDC | 8
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Ciu 32: Chohamso y=f (x) ¢6 dao ham lién tuc trén R va c¢6 do thi ham so nhu hinh v&. Khi d6 ham

s6 f (x3 +3x— 1) nghich bién trén:

f(x)

ﬁ};
/_I\i/ X

A. (1;2). B. (0;1). C. (—2;—%]. D. (—%;Oj.

Cau 33: Cho ham s y=f (x) co dd thi ndm trén tryc hoanh va c6 dao ham trén R, bang xét ddu cia

biéu thirc f'(x) nhu bang dudi day.

e | —00 9 -1 3 +00
fr(;r;) - 0 + 0 -0 +
, flat-2x) .
Ham s6 y = g(x) = —————— nghich bién trén khodng nao dudi day?
f(x2 —2x)+1
A. (-;1). B. (—2;2]. C. (1;3). D. (2;+0).

Cau 34: Cho ham s0 f(x) c6 dao ham trén Rva f(1)=1. Do thi ham s6 y = f'(x) nhu hinh bén. C6
bao nhiéu s6 nguyén duong a dé ham sb y= ‘4 f (sinx) + cos2x—a‘ nghich bién trén [O;%j ?

| Y

y=f'(z)

/—1 0

A. 2. B. 3. C. Vo sb. D.5.

Cau 35: Giastr f(x) la da thicc bac 4. PO thi cia ham s6 y = £'(1-x) dugc cho nhu hinh bén. Hoi ham

sO g(x) =f (x2 - 3) nghich bién trén khoang nao trong cac khoang sau?
)7

A. (-271). B. (-1;0). C. (1,2). D. (0;1).
9 | Phan Nhat Linh
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2
A

Cau 36: Cho hamso f(x) c6 bang xét dau cua dao ham nhu sau:
7 —00 -2 0 3 +00
f'(z) + 0 — 0 + 0 -
C6 bao nhiéu gia tri nguyén cia tham s6 m théa min —-10<m<10 va ham sb
y = f(x* +2x+m) dong bién trén khoang (0;1)?
A. 5. B. 4. C.6 D. 1.
Cau37: Choham s6 y=ax* +bx’ +cx’ +dx+e,a#0. Haim s y = f'(x) c6 dd thi nhu hinh v&
« o
X 4
/ -2 (0] : @
) R
Goi S 1a tap hop tat ca cac gia tri nguyén thudc khoang (—6;6) ctia tham s6 m dé ham sb
g(x)=f(3-2x+m)+x* - (m +3)x+2m* nghich bién trén (0;1). Khi do, tong gia tri cac phan
torcua S la
A. 12, B. 9. C.o6. D. 15.
Cau 38: C6 bao nhiéu gia trj thuc cia m dé ham s6 y = mx’ +(m2 —3m+2)x6 +(2m3 -m’ —m)x4 +m
dong bién trén R?
A. Vo s6. B. 1. C.2. D. 3.
Cau 39: Cho ham sé f(x) =%m2x5 —%m;f —(mz —m—20)x+1 (m 1a tham sd). C6 bao nhiéu gia tri
nguyén cia tham sd m dé ham s6 da cho dong bién trén R ?
A. 7. B. 9. C.8. D. 10.
Cau40: Cho ham s6 y = f(x) c6 dao ham lién tyc trén R va c6 AT
d6 thi y = f'(x) nhuw hinh v& bén. 2
bat g(x):f(x—m)—%(x—m—l)z+2019 , voi m la i
tham s6 thuc. Goi S 14 tap hop cac gia tri nguyén duong 1 ) i
cia m déhamsd y= g(x) ddng bién trén khoang (5,-6) 1T o 1 : 3 ?
2 r 1 N I I
Tong tat ca cac phan tir trong S bang: | :
I |
|
A 4. B. 11. S SRR
C. 14. D. 20.

Tuyén chon cac bai toan VD-VDC | 10
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Caudl: Goi S la tap hgp tat ca cac gid tr1i nguyén cua tham s6 m dé ham so
f(x):2(m+1)x3+3(m2—5m—4)x2—6(3m2—6m—19)x—32 (x+1)3+1 dong bién trén
khodng (~1;+e0). S6 phan tir cua tap hop S la
A. 3. B. 0. C. 1. D. 2.

CAu 42: Chohamsd y= f(x) c6 dao ham lién tuc trén R va c6 do thi ham sb y = f’(x2 —Zx) nhu hinh

vé& bén. Hoi ham s6 y = f(x2 —1) +§x3 +1 dong bién trén khoang nao?

A. (-3;-2). B. (1;2). C. (-2;-1). D. (-1;0).

Cau 43: Cho ham s6 y = f(x) 1a ham da thic ¢6 do thi ham s0 y = f'(x) nhu hinh v&.

-~

Ham 6 g(x)= f(3x+1)—-3(2x" +2x* ~3x+5) nghich bién trén khoang nao dusi day?
A. (-0;-2),(L+2).  B.(-3;0). C. (—o0;-1). D. (-1;2).
Ciud44: Cho ham s0 y=f(x) c6 dd thi ham s& y=f'(2x+1) nhu hinh v& Ham sb

g(x) = f(x) —%xz —%x . Pong bién trén khoang nao sau day?

A. (—0;-3). B. (-3;0). C. (1;4). D. (4;+0).
11 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO

Ciu 45: Cho ham s6 bac bon f(x) Do thi ham s6 y :f'(3—2x) duoc cho nhu hinh bén. Ham so6

y=f (x2 + 1) nghich bién trén khoang nao?

A. (—»;0). B. (0;1). C. (2+). D. (-1;0).
Cau46: Cho ham s0 y=f(x),y=g(x) lién tyc va c6 dao ham trén R, trong d6 ham sb
g(x)=(f(2-x)) 1a ham sé bac ba cé dd thj nhu hinh vé nhu duéi

Yy

L4 0 \/4 2

Ham s6 y= f(x2 + 2) —x® +2x% —x+2021 nghich bién trén khoang nao sau day?

A. (—oo;—l). B. (0;1). C. (1;2). D. (2;+oo).

Cau 47: Cho hai ham sé f(x);g(x) ¢6 dao ham lién tuc trén R. D6 thi y = f'(x2 +4x) nhu hinh v&.

Ham s6 g(x)= f (x2 —4) —§x3 +2021 nghich bién trong khoang nao?

A. (0;3). B. (3;5). C. (2,3). D. (4;6)

Tuyén chon cac bai toan VD-VDC | 12
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Cau 48: Cho ham s6 f(x) va g(x)xéc dinh va lién tyc trén R, trong do g(x) = [f(x2 _4)] la ham bac

ba c6 dd thi nhu hinh vé:

C6 bao nhiéu gia tri nguyén 4m ctia tham s6 m dé ham sb h(x) =f (xz +x+ m) ddng bién trén

(0;1).

A. 0. B. 1. C.2. D. 3.
CAu 49: Cho hamsb y= f(x) 1a ham da thtic va ham s6 y = f(x2 —1) c6 bang bién thién
z —00 -V2 0 V2 +00
Y - 0 + 0 - 0 +

y m\/g\/m

Ham sd g(x) =f (2x3 —x) dong bién trén khoang nao sau day?

sl-f) m[ef) ef) D. (-foivo].

Cau 50: Cho ham s y = f(x* —2) 1a ham s6 bac 4 c6 bang bién thién nhu sau.

X —o0 -1 0 1 +o0
3 + 0 - 0 + 0 -
fGD fD
y \\ /
£ \
—0 —0

Ham s6 g(x) = f(x3 -3x +3) dong bién trong khoang nao sau day?
A. (—o;-2). B. (-2;1). C.(12). D. (-1; +o).

13 | Phan Nhat Linh
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CHUYEN PE: HAM S

£~ HUGNG DAN GIAI

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

Caul: ChonB

Cau 2:

Xétham s (x)=4f(x)+x" trén R.
Vi f(x) 1a ham s6 da thirc nén Ji(x) cling 1a ham s6 da thirc va h(0)=4£(0)=0.

Taco '(x)=4f'(x)+2x. Do do h’(x)=0<:>f’(x)=—%x.
Y
f(x)
........ 1
4 T
—2 O !
S, | U, O~ : 1
Yy==—zsT

Dya vao sy twong giao cuia do thi ham s6 y=f'(x) va duong thang y=—%x , ta co
W (x)=0< xe{-2;0;4}

Suy ra bang bién thién ctia ham s6 h(x) nhu sau:

T | —o0 —2 0 400
h'(x) - 0o + 0 - 0 +
+00 +00
h(z)
0

Duya vao bang bién thién trén, ta thiy ham s6 g(x) dong bién trén khoang (0;4).

Chogn A

Tuyén chon cac bai toan VD-VDC | 14
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3 3 2 3
g(x) = 3f(—x —3x+m)+2(—x —3x+m) (—x —3x+m—3)

=3f(~x* ~3x+m)+2(—x* ~3x+m) —6(-2" ~3x+m)

Ta c6

§'(x)=-9(x* +1) /(2 ~3x+m)~18(x* +1)(—x> ~3x-+m) +36(x* +1)(~2* ~3x+m)

D¢ ham s6 nghich bién trén (-1;2)

§'(x)<0Vxe(-12) & fi(~x ~3xtm)+2(—x ~3x+m) —4(~x* ~3x+m)20Vre(-1,2)
& fi(=2* =3x4m)2-2(~x* ~3x+m) +4(—x* ~3x+m)vre(-1,2)

bit t=-x>-3x+m. Véi xe(-1;2) ¢ t'=-3x"-3<0Vxe(-1;2)=>te(m-14m+4)
Xét bat phuong trinh (1) f'(t) > —2¢* +4¢ (1)

Do thi ham sb y= f'(t) vay= —2t* +4t trén cung hé truc toa do:
Y

te(m—14,m+4)
Dé (1)ludn ding < {tgl &

te(m—14,m+4)
t<1 m+4<1 {mS—B
t>2

{te(m—14,m+4) m-14>2 " |m>16
Do m e[-20;20 | nén sb gid tri cia m 1 (-3+20)+1+(20-16)+1=23 .

Cau3: Chon A
Xét ham s6 g ‘f ‘ ‘ 3mx2—3(m+2)x—m+1‘ co f’(x):3x2—6mx—3(m+2)

Dé ham sb dong bién trén O th1

| f(x)ZO . |
{f,(x)ZO,Vxe(O,3) {3x o+ 3(m+2)20 ,Vx (0;3)
=
f(x)SO . |
_{f,(x)SO,Vxe(O,3) {3x b+ 3(m+2) <0 Vx e (0;3)

15 | Phan Nhat Linh
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2
A

CHUYEN PE: HAM SO

Cau 6:

-m—-22>0
xr—2 {mﬁ—z
m< Vxe(0'3)
, ; m<—2 ) —2021<m<-2
ol =l o |77 Vi me[-2021;2021] = "
-m-2<0 {mZ—Z m>1 1<m<2021
2_ >1
mzx 2,Vxe(0;3) "
2x+1
Vay c6 tat ca 4041 gia tri m théa méan dé bai.
Chon B
Ta ddt: y = g(x) = f(2x—1)—4x> +15x* —18x+1.
= g'(x)=6f(2x~1)-12x" +30x~18 =6[ f'(2x~1)-2x" +5x-3].
[x=1
2x—1— x_3
2x-1=2 =5
Co f(2x-1)=0e | "] 2
2x-1=3 x=2
2x—1= 5
xX=—
- 2
@ -00 1 k 2 i 3 | +00
2 2
f'(x) - 0 - 0 + 0o - 0 +
'z -=1) - 0 + 0 + 0 - 0 + - +
-2z2 +52-3 - 0 + 0 - - - - _
d'(z) - 0 + 0 7?7 - ? ? ?

Tix d6, ta c6 bang xét déu nhu sau:

Dua vio bang xét déu trén, ta két ludn ham sé g(x) ddng bién trén khodng (1 %) .
Chon B

Tacéd g'(x)=(2x+3)f'(x* +3x—4).

Ham s6 dong bién trén (1;+0) khi

(2x+3)f'(x* +3x—4)20, Vxe(L+w) < f'(x* +3x-4)20,Vx e(1;+)

o (+3x-4) (2 +3x)[(x2 +3x—4) +2m(x +3x—4)+9} >0,V e (1;+e0)(1)
Dit t=x*+3x-4(t>0) do xe(1;+x)

(1)= £ (¢t+4)(£ +2mt+9)20,Vt >0 < £ +2mt +9>0,t >0

@mZ—%(t+%),Vt>0<:>m2—3

Do m nguyén am nén me{—3;—2;—1}.
Chon D
Ta co h(x) =g[f(x)] = h'(x) =g'[f(x)].f'(x) =0

Tuyén chon cac bai toan VD-VDC | 16
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S x = &Sx=3

- F'[f(x)] =0 _ {—3f2(x)+10f(x)—2020 =0(on) . P-4 4

Fl-0 e (o) oo : :
Bang bién thién:
y/m2 — 4
T —00 4 +00
h (x = 0 +
m* —4

Ham s6 dong bién trén (2;+00) khi va chi khi

Viay c6 6 gia tri nguyén duong m thoa man.
Cau7: ChonC

Taco VxeR, g'(x)=—f'(1-x)= f'(1-x)=-g'(x).

Suy ra f'(l—x):—(3—x)2021(2+x)2020[x2+(m—2)x—3m++6}

<:>f'(1—x)=—[2+(1—x)}2(m[3—(1—x)]2020 [(1—35)2 —m(l—x)—2m+5}

Vay f(x) = —(2 + x)ml(
Ham sb f (x) nghich bién trén khoang (0; +oo)

3—x)

200 (x2 —mx—2m+ 5)

<::>f'(x):—(2+x)ml(?;—x)zozo(x2 —m.x—2m+5)$0 Vax € (0;+)

& x’—mx—-2m+520, Vxe(0;+0) < m< x'+5 Vax e (0;+0).(*)
x+2
Xéth(x):x2+5:x—2+ ? , x € (0;+)
x+2 x+2
= h'(x)=1- 9 - = (x)=0e1- 9 2:Oc{wrz:3 c{x:1
(x+2) (x+2) x+2=-3 |[x=-5
Bang bién thién
* 0 1 +o¢
W(z) - 0 +
+00

(S )

e |
\ | /

(*)< m<2,ma m nguyén duong suy ra m e {1;2}. Vay c6 2 gid tri cia m thoa man.
Cau8: ChonC

Xét ham sé: g(x)=4f(x)+x* —4x+2021 = g'(x)=4.f(x)+2x—4 =4~[f'(x)—(—§+lﬂ

17 | Phan Nhat Linh
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Dé ham sé nghich bién thi: g'(x)=4- { Fl(x)- [‘%* 1” <0 f(x)< (—§+ 1}

N

Y

f'(=)

/—2 o) | T
N

Trén hé truc ta nhan thiy duong thing A: y= —g +1 di qua ba diém (-2;2),(0;1),(2;0).

Pé f'(x)< (—§+1j thi d6 thi ham s6 (y = f’(x)) phai ndm duéi duong thang A.

, re A x<-2
Tuong tng vo1 mién .
0<x<2

Cau9: ChonC
Taco: f/(x+2)=x"-3x+2=(x-1)(x-2) = f'(x)=(x-2-1)(x-2-2) = (x-3)(x - 4).

Khi do: f’(x)zO:{ ~ .Détyzg(x)zf(x2+4x+7).

2x+4=0

Ta c6: g'(x)=(2x+4)-f'(x2+4x+7)=0@[f'(x2+4x+7)=o

) x=-2
xX=- 2 x=-2
= +4x+7=3 & (x+2) :O<:> x=-1.
Pdx+7=4 |¥T71 x=-3
x=-3
Bang xét dau g’(x):
x ‘—oo -3 —2 -1 400
g'(x) — 0 + 0 - 0 +

Dua vao bang bién thién, ta c6: ham s6 y = g(x) = f(x2 +4x + 7) dong bién trén khoang (1; +oo)

Tuyén chon cac bai toan VD-VDC | 18
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Cau 10: Chon D
Tir d6 thi ta c6 bang bién thién:

x —00

Suy ra f(x) S%Vx eR

N =

1
2

Mit khac: g'(x)=-2f'(3-x) f(3-x)+ f'(3-x) =—f'(3-x)(2f(3-x)-1)

Taco g'(x) <0 —f(3-x)(2f(3-x)-1)<0

& f/(3-%)<0 @{3_”3

Do d6 ham s6 ¢ dong bién trén khoang (2 ;6).

Cau11: Chon B

x<0
=
-3<3-x<1 2<x<6

Dit u=x3—3x—1:>g(x)=f(u)=f(x3—3x—1) :>g'(x)=(3x2—3)f'(x3—3x—1)

[x=+1
x=+1 x=0
=g'(x)=0e |2’ -3x-1=-1c|x=+J3
¥’ -3x-1=1 x=-1
x=2
Béng bién thién _
x |- —f8i -1 0 1 3 2 4w
i ® ] = A = =g ¥ | + | o+
F'(u) t 0 = 8. & =0 &0 = B F
2() o o= 0 0 C 0F e = o9 ¥

Véy ham s6 nghich bién trén cac khoang (—\/5;—1), (0;1), (\/5;2).

Vay gi4 tri cua biéu thirc (a2 +0* +mt 1+ + qz) =12

Cau 12: Chon C

Cich 1: Tép xac dinh cia ham sb f(4 —V4-x* )lé [—2;2]

Dbao ham: g'(x)z il f’(4—\/ﬁ)

4 —x?

19 | Phan Nhat Linh
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Cau 13:

Ham so0 dong bién thi g’(x) >0. Tu tap xac dinh ta co:

_ iCE(O;Z) i xe(O;Z)
x<(0:2) B<aa-x <1 [y Jie<1 |[re(02)
f'(4— —x2)20 4-4-x* 24 VN Va-x* >3
= B = =
xe(—2;0) xe(—2;0) xe(—Z;O) xe(—2;0)
f'(4— —xZ)SO 1<4-4-2* <4 {134_ s-x | |Va-x* <3
i [4-V4-x <3 (LVN
{xe(O;Z)
VN
=N <:>xe(—2;0).
xe(—2;0)
{Vx
Cich 2: Ghép truc dé i uu. g(x):f(4—\/4—x2)=f(u),u=4— 4-x*,v6i xe[-2;2]
Béng bién thién kép
T -2 0 2
L 4 2 i
flu)

Suy ra ham s6 dong bién trén khoang (—2;0) .

Chon D
Cach 1:

Tap xac dinh ctia ham sb g(x) = f(—1+\/7+6x—x2 ) la D=[-1,7]

Dao ham: g'(x) =%f’(—l+\/7+6x—xz)

Ham s6 nghich bién: g’(x) <0

Tur tap xac dinh, ta c6 cac truong hop sau:

xe(-1;3) {xe(—l;?)) [xe(-13)
f,(_“m)go —1<-1+4+7+6x-x> <2 { '

[ _ 2
( ) = xe(3;7) = 7-;—6x)x <3
xe(3;,7 xel(3,7
147 +6x—-x* <-1
_{f’(1+\/7+6xx2)20 [_1+m22 _{V7+6X—X223

Tuyén chon cac bai toan VD-VDC | 20
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xe(—1;3)
xS3—\/;
[ 1<x<3-47
x23+\/§ Rt .
3<x<3+47
xe(3;7)
[3-V7<x<3447

Cach 2: Str dung phuong phap ghép truc

8(x) = F1+7+6x=x" )= f(u) V6 =147 +6x—x vi xe[-2,2]
Béng bién thién kép

[y -1 3-7 3 3+47 7

u = >

|
f() W

Viay ham sb nghich bién trén cac khoang (—1;3 - \/; ) va (3;3 + \/; )

Cau 14: Chon A
Xét ham so: g ( x)) x. '

Hamsodongb1enkh1g(x)=f() [ (x]zo
_ x<-1 r<-1
{f'(x)zo { >3 L23
- f'[f(x) 20@ [ ( )g - {xg-z} = fs<_j<3
{f'(x)so (x)=3 x>5 e
_f{ftﬂ <0 {1Sx£3 {4gg3
|-1sf(x)<3 [[4sxs5

Cau 15: Chgon B
Xétham s g(x)= f(x3 + m) c6 biéu thirc dao ham:

g'(x)= 3x2.f'(x3 +m) =3x2.(x3 +m)(x3 +m—2)(x3 +m+1)

Béng bién thién:
T —00 —vm+1 —Vm —vm —2 ~+o00
g'(z) - 0 + 0 — 0 +
g9(z)

Ham s6 ddng bién trén khodng (1;+00) thi ta phai c6: Ym—-2 <1< m>1< me[1;+w)
21 | Phan Nhat Linh
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Cau 16: Chon C
Xétham sb g(x)= f(x2 —2x—m) =g'(x)= 2(x—1).f‘(x2 —2x—m)
V6i Vxe(1;3)= x-120
Dé ham s6 dong bién trén khoang (1;3) thi:
g'(x) =2(x—1).f'(x2 —2x—m) >0 f'(x2 —2x—m) >0

X -2x-m>3 m<x*-2x-3
o N ,Vxe(l;3)

3<x’-2x-m<1  |[x*-2x-1<m<x*-2x+3
Suy ra véi Vxe(1;3) ta co:
m < min (x* -2x-3) {mﬁél {—2037113—4
= =
max(x2—2x—1)§m$min(x2—2x+3) 2<m<2
Do d6 c6 18 gia tri m nguyén thoa man.
Cau17: Chon C
Ta co: g (x —1) (x -3x- m)
Véi Vxe[ -2;-1]=x*-120
Pé ham s6 g(x)zf(x —3x—m) dong bién trén[—2;—1] thi
3(x* ~1) f/(x* ~3x—m) >0,vx e[ 2;-1]
3 _ _ _ i PO
<:>f'(xs—3x—m)20,Vxe[_2;_1]C>[x szx m< 3,vx€|: 2, 1:|
1<x’-3x-m<3,Vxe[-2;-1]

x*-3x<m-3,Vxe [—2;—1]

3
< {m+1$x3_3x,‘v’xe[—2;—1] (1)
m-32>x" -3x

, =1¢|-2;-1

Xét ham s6 h(x)=x3—3x:>h'(x)=3x2—3=O<:>[x #[2-1]
x=—1e[—2;—11

Ta co: h( :—2 va h( ) 2:>rnaxh() 2 va [rle;{rll]h(x)z—Z

maxh( ) -3

(-2-1] 2<m-3 m=5
Tu (1) = m+1s[min]h(x)© {m+1£—2<:> {ms—3©m25.

m+3>maxh( ) m+322 mz=-1

[-2-1]

Ma me[-30;30]=5<m <30, do d6 c6 26 gia tri nguyén cia m thoa man yéu cau bai toan.

Cau 18: Chon A
bit u=+x*-2x+2 . Xét trén (—oo;l) thi ue ( 1;+oo)

bé (—oo;l) nam trong TXD ciia ham s di cho thi: 2m -3 = x2—2x+2,‘v’xe(—oo;l)
&2m-3<1em<2
u+1 , 2m—2 , 2m—2 x—1
y — 3 U = > .
2m—-3—-u (2m—-3-u) (2m—-3-u) \/x2—2x+2
Tuyén chon cac bai toan VD-VDC | 22
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Cau 19:

Cau 20:

Cau 21:

Cau 22:

2m-—2 . x—1
@m=3-u)* Jx*—2x+2

D& ham s6 dong bién trén (-o0;1) thi y' = >0, Vx e (—o0;1)

Suyra 2m-2<0<m<1
Tu,suyra m<1l,ma me [—20;20], meZ——m= {—20,—19,...,0} .
Vay c6 21 gia tri m nguyén théa méin yéu cau.

Chon B

>a>4a=>a>4=>a,=5

@b >0=>a > b(**)

g'(x) B (x+a2)

T (*)=b>4a,=20=b, =21=T=26.

Chon D
Ta co f'(x)=3(m—1)x2—6(m2+m—1)x+3(m—1)
Ham sb ludén nghich bién trén (a;b) nén
f'(x):?)(m—l)xz—6(m2+m—1)x+3(m—1)£0 Vxe(a;b)
:>(m—1)x2—2(m2+m—1)x+(m—1)£0 Vxe(a;b)
:>—2xm2+(x2—2x+1)m—x2+2x—1SO Vxe(u;b)
:>2xm2—(x2—2x+1)m+x2—2x+120 ‘v’xe(a;b)

x>0 x>0
:{A=(x—l)4—8x(x—1)2 SOQ{(x—l)z(xz—10x+1)§0:>x€[5_2\/g;5+2\/g}

=(b-a),, =5+246-(5-2V6) =46

Chon C

Ham s6 luén dong bién trén [a;b} suy ra

f'(x)=12m*x" - 24mx* +12x+12(2m—1) 20 Vx €[ a;b |
< m*x = 2mx? +x+(2m—1)20 Vx e[a;b]

<:>m2x3+(2—2x2)m+x—120 Vxe[a;b}

m=0
0 1-v5
@{mi 2\2 3 ) < X< 2 1Sx31+2\/g
A=(1- — -1)=(x-1 -x-1)<0 =
( X) x(x ) (X )(x X ) e <1+\/§
2

1+\/§

2

_5

Suyra 1<a<b<

= (2b—a)

max

Chgn A
Taludn co: f(x) <2 <3 — phuong trinh mau sd f(x)-3=0 vO nghiém.

Suy ra ham s6 y = co tap xac dinh 1a R.

1
f(x)-3

23 | Phan Nhat Linh
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Cau 23:

Cau 24:

Cau 25:

Dao ham: y' = —L)z
[f(x)-3]
Ham s6 nghich bién thi: y' = _[f(fx’)#?ﬂz <0< f(0)>0 x j (e—(of;;?)—)z)

Chgn C

Tap xac dinh cua ham ) yzg(x)zM la D={xeR]| f(x)#-m}
f(x)+m

Dé khoang (1;4) c D — phuong trinh f(x) = —m phai khong c6 nghi¢m x e (1;4).

S -m=4 m<—4 ( )
uy ra: =
Y -m<-2 mz2
Dao ham: y' = ¢'(x) = f'(x) -L52; Dé y rang trén luon co f'(x) >0
(f(x)+m)
Dé ham s6 y = g(x) = RICORE] nghich bién trén thi:
f(x)+m
g = f1(1)—"2 <0 voi Vre(1;4)
(f(x)+m)
Suy ra: m—_52<0<:>m—5<0©m<5 (2)
(f(x)+m)

Két hop (1) va (2) va diéu kién m nguyén m e [—20;2021).

. C6 20 gia tri nguyén cia m thoa man.

{—20@13—4 [—20Sm£—4
Ta suy ra: =

2<m<5 2<m<4

Chon D
Dao ham: y' = 2f’(x).f(x)
Bang xét dau

z —00 -3 -1 1 2 3 +00
f'() + ‘ + 0 - = = %
f(x) - 0 + | + 0 - | - 0 +
f'(@).f(z) -0 T 0 - 0 + 0 - o0 +

Tir bing xét ddu suy ra ham s6 y =( f(x))” déng bién trén cac khodng (~3;-1), (1;2),(3;+0)
Chon B

Xéthamsé g(x)=[ f(x)] ~6£(x).

8 (¥)=2f(x)£ (x) -6 (x) =2f (x)( f(x)-3).

Ham sb nghich bién khi g'(x) = 2f’(x)(f(x)—3) <0<

| f(x)=320

Tuyén chon cac bai toan VD-VDC | 24
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[x<-3
_x27

-3<x<7 -3<x<1
[ 7<x<1

_x214

Chon A

Tacé: g'(x)=2(x~1)f/(x* —2x—m)

Bé ham sb g(x) = f(x°
( ) ( )f(x —2x— m)<0 Vxe(

Cau 26:

x 1 '(x2 2x—m)SO,Vxe(1;2)

{ xX— 1))"'(9(2 2x—m)SO,Vxe(—1;1)
f

f’(x2 —2x—m) >0,Vx e (—1;1)
(1) < {f’(x2 —2x—m) <0,Vxe (1;2)

x> =2x-m=>3
3<x?-2x-m<1

=
{1£x2—2x—mﬁ3

f—

x> =2x-m<-3

-3x— m) nghich bién trén (—

Vxe(-1;1) {
, Vxe(1;2) {

x<-7 x<-7 x< -7
_1£x£14<:> 7<x<l4<|7<x<14.
-3<x<1

1;2) thi
1;2)

(1)

x2=2x>m+3

x2—2x<m-3

Xétham s h(x)=x"-2x=h'(x)=2x-2=0c x=1
V6i Vxe(-1;1) = h'(x) =2x-2<0 = k(1) <h(x) <h(-1) & -1<h(x) <3,Vx e (-1;1)
V6i Vxe(1;2) = h'(x)=2x-2>0 = h(1) <h(x) < h(2) & -1<h(x)<0,Vx €(1;2)

Cau 27: Chgn A

Taco: g(x)=f(1-2x)+x*—x = g'(x)=-2f"(1-2x)+2x-1

Dat t=1—2x:>g'(x)=—2f’(t)—t

g (x)=0= f ()=

m-3<x*—2x<m+1

m+1<x>=2x<m+3

,Vx e(—l,'l)

(2)

, Vx e (1;2)

Vé duong théng y= —g va d6 thi ham s6 f (x) trén cung mot hé truc
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CHUYEN PE: HAM S

z
A

0

Cau 28:

Cau 29:

. , t —2<t<L0
Ham s6 nghich bién = ¢'(x)<0= f'(t)>2—=
g(x) nghi g(x)<0=f(t)2 -3 L24
1<x<3
- -2<1-2x<0 5T
Nhu vay f'(l—Zx)Zl 2% * |2 2
-2 4<1-2x 3
XS—E

Viay ham sb g(x) = f(l - 2x) +x” —x nghich bién trén céac khoang (%,%J va (—oo;—%j .

Ma (1;%) c (5,2] nén ham sé g(x) = f(l - 2x) +x” —x nghich bién trén khoang (1;%]

1
[—1>m+3 [—4>m
m-3<-1 m<?2 m<-4
TfI(2):> - == =
m+1<-1 m< -2 -3<m< -
0<m+3 -3<m m=3
_0£m—3 _3Sm

Véy khong c6 gid tri nguyén ctia m e[ -30;30 | théa man yéu cau bai toan.

Chon C

Xét ham sb g(x)=‘f(x)‘=‘x2—4mx+m—3‘ co f'(x)=2x—4m

{ f(-1)=0

Dé ham sb nghich bién trén (1;3) thi

{ f(-1)<0

[ (5m-2>0 m>=
mzi ,Vxe(—Z;—l) 1 5
PN 2 =N mZ_EC) m>§
5m-2<0 2 m<—1

L E Vxe(-2-1) | msz

L 2 m<-1

Vay c6 80 gia tri nguyén m thda man.

Chon A

Ta c6 dudng thang y = x cat d6 thi ham séy = f'(x) tai

cac diém x =—-1; x =1; x =3 nhu hinh v& sau:

Dua vao d0 thi coa hai ham sb6 trén ta cb
-1

1<x<3

-l1<x<1

flx)>x< .3

va f'(x)<x <

f'(x)=2x—4m30

I f'(x)=2x—4m20’

,Vxe(—Z;—

Vx e(—Z;—

-
meZ,me[—40;40] |:

v

3

1)
1)

1<m<40
—40<m<-1

_____

b m e —

'
~ o
o

4

Truong hop 1: x-1<0 & x<1,khidotaco g(x)=2f(1-x)—-x"+2x+2020.
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Cau 30:

Cau 31:

Taco g'(x)=-2f"(1-x)+2(1-x).

1-x>3

-1<1-x<1 0 2
8'(x)>Oc>—2f'(1—x)+2(1—x)>O<:>f’(1—x)<1—xc{ AT { sx<s
x<-2

O<x<l1

Két hop diéu kién ta co ¢'(x) >0 < 5
<_
Truong hop 2: x-1>0x>1,khido taco g(x)=2f(x—1)-x"+2x+2020.
g'(x)=2f"(x-1)-2(x~-1)
x-1<-1 x<0
"X)>0=2f(x-1)-2(x-1)>0< f(x-1)>x-1< & )
g(x) f( ) ( ) f( ) L<x—1<3 {2<x<4
Két hop diéu kién ta co ¢'(x)>0< 2<x<4.

Vay ham sb g(x) =2 f(jx—1])—x" +2x +2020 ddng bién trén khoang (0;1).

Chon A
V6i x>1,taco g(x)=2f(x—1)~(x-1) +2021 = g'(x)=2f"(x~1)-2(x~1).
Ham sb dong bién <:>2f’(x—1)—2(x—1)>0<3f’(x—1)>x—1 (*)
Dattzx—1,khido(*)Qf'(t)>t@[1<t<3 {2<x<4 N

t<-1 x<0 (loai)

Véi x<1, taco g(x)=2f(1-x)—(1-x) +2021 = ¢'(x)=-2f(1-x)+2(1-x)

Ham sb dong bién @—2f’(1—x)+2(1—x)>0<:>f’(l—x)<1—x (**).

Pat t=1—x, khi d6 (**)@f’(t)<t@{_1<t<l {0<x<2:>[0<x<1.
t>3

Véy ham s6 g(x) dong bién trén céc khoang (-o0;-2),(0;1),(2;4).

x<-=2 x <=2

Chon B
Xétham sd y = f(2x—1)= (f(2x—1))'=2f'(2x—1) nghich bién khi f'(x)<0

S (fex-D)=2f2x-1)<0= f'(2x-1)<0e=1<2x-1<3 & 1<x<2.

Xét ham sd y=g(ax+b)= (g(ax + b))' =a.g'(ax +b) nghich bién khi xay ra hai trudng hop

a>0
(a>0 -b
a>0 X<—
(ax+1)<0 ax+b<0 a
ax _
§ S| ||ax+b>2 < x>2—b
a<0 0 a
¢'(ax+b)>0 {a< a<0
| (0<ax+b<2 b_2 b
———<Xx<—-=
i a a
Néu a> 0 thi ham s y = g(ax +b) nghich bién trén [—oo;_—bj ;(2—_19;+ooj khong thoa man diéu
a a

kién c6 khoang nghich bién 1a (1;2).
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Néu a <0thi ham s6 y = g(ax + b) nghich bién trén [—b—z,—bJ
a a
Yéu cau bai todn 1a hai ham s y = f(2x 1), y = g(ax +b) c6 cing khoang nghich bién 16n nhat
-2

- =1 a=-2
nén a = =4a+b=-4.

-b b=4

L}

a

Cau 32: Chon B
Xét ham s6 g(x)zf(x3+3x—1)
Pao ham ham hop g'(x)=(3x2+3).f'(x3+3x—1) (x +1) (x3+3x—1).
Dé ham s6 nghich bién thi g( ) (x +1)f(x +3x— 1) 0

fi(x*+3x-1)<0e& -1<x’+3x-1<3

{x3+3x20 {x(x2+3)>0
=N =N (

, ) =0<x<1.
x*+3x—4<0 x—lxx +x+4)s0

Cau 33: Chon C
(x2 —2x)' .f'(x2 —2x) (2x—2).f'(x2 —2x)

8'(x)= =
) (f(xz—Zx)+1)2 (f(xz—Zx)+1)2
x=1
| 20-2=0 o= Y7
g(x)=0<:> f’(xz—Zx):OC:) xr"—2x=—1<:> ii;
x*-2x=3 -
Ta c6 bang xét dau clia g’(x) :
i | —o0 -1 1 3 +00
e - 0 4+ 0 -0 o+

Dya vao bang xét dau ta ¢6 ham s6 y = g(x) nghich bién trén cac khoang (—o0;-1) va (1;3).

Cau 34: Chon B

2

Datg ‘4f smx)+c052x a‘:>g ) \/[4f(sinx)+c032x—a] .
[4cosx.f (smx)—251n2x][4f(sinx)+c052x—a]
\/[4f(sinx)+cos2x—a]2 .

Taco 4cosx.f'(sinx) —2sin2x = 4cosx[f'(sinx) - sinx] .

:g'(x):

Véi x e (O;%J thi cosx >0,sinx € (0;1) = f’(sinx) —-sinx <0.
Ham sb g(x) nghich bién trén [O;%J khi 4f(sinx)+c052x—a >0,Vxe [0;%}

Tuyén chon cac bai toan VD-VDC | 28



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: HAM SO

o 4f(sinx)+1—2sin2x >q,Vxe [O;%J.

bit t =sinx dugc 4f(t)+1—2t2 >qa,Vte (0;1).

Xeét h(t)=4f(t)+1-28 = K (t)=4f(t)-4t =4[ f(t)-1].

Véi te (0;1) thi h'(t) <0=> h(t) nghich bién trén (0;1) .

Do do < a<h(1)=4f(1)+1-2.1* =3. Vay co 3 gia tri nguyén duong cta a thoa man.

Cau 35: Chon D
bit t=1-x= f(t)=f(1-x)= f'(t)=—f'(1-x)
x=0 t=1
Taco f'(t)=0= f'(1-x)=0e|x=2=|t=-1
x=3 t=-2

-
2<t<-1

x<0 t>1
2<x<3

f'(t)>0c>f'(1—x)<0c{

BBT cua f(t)

Mit khac g'(x) =2x.f'(x2 —3)
o o x=0
Neng(x)=0<:>2x.f(x —3)=0<:> f'(x2—3)=0
x*-3=1 x=12
Taco f'(x2—3):0<:> P -3=-1 o|x=H2
x*-3=-2 x=11
x>2
x*-3>1 x<-2
&
2<x*-3<-1 -2 <x<-1

1<x<\/§

f'(x2—3)>0<:>{

Bang xét dau ctia g'(x)

x —og 2 2 ) 0 1 2
| 0 |
0 0

00

2x -

|
= — ba
|

|
_,lrll::l': —J‘:I -+ { -

g'(x) -0 + 0 -0 +0 -0+ 0 -

=]
|

Dua vao bang xét dau g'(x) suy ra ham sb g(x) nghich bién trén (0;1)
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2
A

Cau 36:

Cau 37:

Cau 38:

Chon C

f'(z) + 0 - 0 4+ 0 -

Xét y=g(x) = f(x* +2x+m)

Taco: y'=g'(x)=2(x+1)f'(x* +2x+m)

Vi x+1>0Vx €(0;1)nén dé ham s6 y = f(x* +2x+m) dong bién trén khoang (0;1) khi va chi
khi f'(x® +2x+m)>0Vx € (0;1), do ham sO x* +2x+m ludn déng bién trén (0;1)nén

Dit t =x*+2x+m. Vi x€(0;1) nén t € (m;m+3)

m+3<-2 s
. <
Dya vao bang xét dau cia f'(x)tacod: | [m>0 < {m 0
m =
m+3<3

Ma -10<m<10nén m ={-9;,-8;,-7;,-6;-5;0}
Vay c6 tit ca 6 gia tri nguyén ctia tham s6 m thoa man dé bai.

Chon B

Xét g'(x)=-2f'(3-2x+m)+2x—(m+3). Xét phuong trinh g'(x)=0
t=-2

Dit t =3-2x+m thi phuong trinh tré thanh —2.{f'(t)—_ﬂ:0@ t=4 .
t=0

Tu do, g'(x) =0ex = 5-;m,x2 = m;3,x3 = —1;m . Lap bang xét dau, dong thoi luu ¥ néu

x>x, thi t<t nén f(x)>0.Vacac dau dan xen nhau do cc nghiém déu lam d6i du dao ham

nénsuy ra g'(x) <0< x e[ x,;x, |u(-w;x,].

3+m£0<1g5+m

Vi ham s nghich bién trén (0;1) nén g'(x) <0,Vxe (0;1) tr do suy ra
1<

~1+m
2

va gidi ra cac gia tri nguyén thude (—6;6) cua m la-3;3;4;5.

Chon B

Tacé: y' =9mx® +6(m2 —3m+2)x5 +4(2m3 -m’ —m)x3

=x’ (9mx5 + 6(1712 —3m+ Z)x2 +4(2m3 -m - m))

Dé ham sd ludén d(‘?)ng bién trén R thi y'20,VxeR.

Mit khac ta thdy y'=0 c6 nghiém boi 1é¢ x=0, do d6 dé i’ >0,vxeR thi phuong trinh

Imx® +6(m2 —3m+2)x2 +4(2m3 -m’ —m) =0 c6 nghiém x=0
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Cau 39:

m=1
3 2 1
=>2m’-m-m=0& mz—z.
m=0
Thr lai:
Véi m=0=1y =12x".
Véi m=1=y'=9x*>0,VxeR.

Véi m=—t :>y':—2x8+£x5.
2 2 2

Vay c6 1 gid tri cua m .
Chon B
Ta co: f(x) _ 2 Sy —(m2 —m—20)x+1.
5 3
= f'(x)=2m’x* —=8mx® —m* +m+20
Dé ham sb da cho dong bién trén R thi
f'(x) >0,VxeR < 2m*x* —8mx* —m* +m+20>0,VxeR.
Dit t =x*,t > 0ta c6: 2m*t* —8mt—m*+m+2020 (*), V£ 20 nén ta c6 cac truong hop sau:
Trudng hop 1: m=0: khi d6 bpt (*) tro thanh 20>0. Nén m =0 thoa man.

m#0 {mio {mio

Trwong hop 2: = .
& aop {A=64m2+8m4—8m3—160m2S0 m*—m—-12<0 -3<m<4

m<-3

m#0 m=0 m>4
= R
A =64m* +8m* —8m® —160m* >0 m*—m—-12>0

Trwong hop 3: {

Khi d6: Yéu cau bai toan < phuong trinh 2m*t* —8mt —m* + m+20=0 c6 hai nghiém phan

o L 5<0
biét thod man ¢, <t, <0<
P>0
4
m<0 m<0 m<0
= ) = < -4<m<0.
—m +m+20>0 -m*+m+20>0 —4<m<5

2m? B
Két hop diéu kién ta c6: —4<m < -3

Viay dé ham s6 di cho dong bién trén R thi
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2
A

Cau 40:

Cau 41:

SA4<m<4dmeZ=>me {—4;—3;—2;—1;0;1;2;3;4}.

-3<m<4
—4<m<-3

Chgn C

Ta co g’(x):f’(x—m)—(x—m—l)
Cho g'(x)zO@f’(x—m)zx—m—l
bit x—-m=t= f'(t)=t-1

Khi d6 nghiém ctia phuong trinh 14 hoanh d6 giao diém cua
d6 thi ham s y = f'(t) va va duong thang y=1-1

t=—1
Dua vao dd thi ham s ta c6 dugc f'(t) =t-1l<|t=1
t=3
Béng xét dau cua g'(t)
t ’ —00 -1 1 3 +o00
q'(t) } - 0 + 0 - 0 +

Tir bang xét du ta thay ham s6 g(t) dong bién trén khoang (—1;1) va (3;+oo)

>3 xX>m+3

-1<t<l1 —1<x—m<1<:> m-1<x<m+1
x—-m>3

Hay {

m+3<5<6

2 1 Je X X . , m=-1<5<6<m+1 5<m<6
D¢ ham so0 g(x) dong bién trén khoang (5;6) thi d I
m<

Vi m la céc s6 nguyén duong nén S ={1;2;5;6}

Viy tong tit ca cac phan tirctua S 1a: 1+2+5+6=14.

Chon D

Taco f'(x)= 6.[(m )%+ (m% = 5 — 4)x —8x + 1 - 3m? +6m+19}

Ham s6 dong bién trén khoang (~1;+%) < f'(x)>0,Vx (~1;+x)

(m+1)x" +(m* —5m—4)x —8\x +1-3m” +6m+19 > 0,Vx € (~1;+)

= (x - 3).g(x) >0,Vxe (—1;+oo)

8
—— |20
Nx+1+2
8
Nx+1+2

Diéu kién cin: g(3)=0< 3(m+1)+m’* -2m-1-2=0=m* +m=0<

@[x—3].{(m+1)x+m2—2m—1—

Véi g(x)z(m+1)x+m2—2m—1—

m=0
m=-1
Piéu kién di:

Véi m=0 tacd f'(x)=(x—3)[x_1_—8 ]=

Vx+1+2
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(x3){(x3)+[2\/x_i+2ﬂ(x3){(x3)+%‘

= (x—3)2 {1+ﬁ] >0,Vxe (—1;+oo) = m =0 théa man
Nx+1+2

V6i m=-1 taco

= (b2 afesy

8
! = —3 2— = . == ZO,V _1;

f=(x )( Jx+1+2 )\/x+1+2 (m+2)2 re (i)

= m=-1 thdéa man.

Cau 42: Chon C
batt=x+1<t-1=x.

Khi o y(t)=f(£* —2t)+§(t—1)3 +1.

v (£)=2(t-1) f(# - 2t)+2(t-1) =

x=0

x=-2
=|x=a-1e(-1;0)
x=1
x:b—le(l;Z)

t-1>0
f(#-2t)>0

= ' >0. Ta c6 bang bién thién sau

Vi x=23t=3,tacé{

z |—o0 @ —2 @ a—1 0 1 b-1 @ +00

/

Y 0O — 0 + 0 -

y\/\/\/

Ttr bang bién thién ta c6 ham sd dong bién trén khoang -
Cau 43: Chon C
Tacé, g'(x)=3f'(3x+1)-(18x" +12x-9) <0

, 2 1 2 11
<:>f(3x+1)<6x2+4x—3=3(9x +6x+1)—?=§(3x+1)2—?_
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bat t =3x+1, ta duoc f’(t) <Eif2 —1—1.
3 3

V& Parabol (P) Y= %tz —1—31 trén cung hé tryc toa do Oty voi dd thi ham sb y = f'(t) nhu hinh

V€ sau.

I ——— (T

£ , 2 m ., . 3x+1<-2 x<-1
Ta thay, f (t)<§t2 3 v6imoi te(—o0;—2) U (1;+0) :{ c{ .

3x+1>1 x>0

Cau44: ChonD

Taco g(x)=f(x) -5 3% 6 §(x)=/ ()53

Cho: g'(x):Oaf'(x):%er% (1)

Dt x=2t+1, phuong trinh (1)<:>f'(2t+1)=%(2t+1)+% o fl(2t+1)=t+1,

Duya vao do thi ham sb y=f '(2x + 1) phuong trinh cé cac nghiém:

[t=—2 [x=-3
fl(2t+1)=t+1|t=0 =|x=1

[1=2 x=5
Bang bién thién
L 1—oo —3 1 5 400
g'(x) - 0 +- 0 - 0 +

NN

Ham sb déng bién trén cac khoang (—3;1), (5; +oo)

Cau45: ChonD

x=-1=t=5
Dt t=3-2x= f'(t)=f'(3-2x).Cho f'(t)=0< f'(3-2x)=0=| x=0=>t=3 .
x=2=t=-1
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Tir d6 ta co6 bang bién thién cua f (x) :

g [-o0 -1 3 5 +00

- 0 + 0 - 0 +
—00 (3 +00
f(=1) fG

Xét g(x)zf(x2+1),ta co g'(x)szf'(x2+1).

x=0 =0
(x)=0e2 f'( 2+1) 0 =9 = x2+1:—1<:> +2
x)= xf'(x = x=%V2.
8 f@+1)=0" | ¥ +1=3
) x =22
x"+1=5
Ta c6 bang bién thién sau:
x| —o0 -2 -2 0 V2 2 +00
g() - 0+ 0 - 0 4 0 - 0 4
9(-v2) 9(v2) +oo

“+00
g(z) \ / \ / \ /
a(—2) g(0) g(2)

Do d6 ham sb f(x2 +1) nghich bién trén (—1;0) .

Cau 46: Chon C

Ham sb g(x) 12 ham s6 béc 3 nén ¢o dang:
g(x) = (f(Z—x))' = a(x+4)(x—1)(x—4),a >0= f'(2—x) = —a(x+4)(x—1)(x—4)
bit t=2-x= f'(t)=a(t-6)(t+2)(t-1)

Pao ham cta ham s§ y = f(x2 +2)—x3 +2x* —x+2021 1a

y'=2xf'(x" +2) =3 +4x—1=2ax(x" —4)(x* +4)(x* +1)+[—3(x—1)[x—%ﬂ

Lap bang xét dau
x -0 -2 0 1 1 2 o0
3
2xf'(x* +2) = @& p 0 = = - § %
“3x +4x-1 = = = 0 + 1 = =

Duya vao bang xét dAu trén ta c6 ham s6 da cho nghich bién trén (1;2 .

~—

Cau47: Chgon B
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Cau 48:

Cau 49:

Ta co g'(x):fo'(x2 —4)—23(2 :2x[f'(x2—4)—x} DPatt=x-2=x=t+2

t=-2
rf 42
Suy ra: g’(t):Z(t+2)[f’(t2+4t)—t—2];g'(t)zO@[f(t :jt_)2=t+2 = iz(l)
t=3
Bang bién thién:
t |—oo -2 0 1 3 “+oco
g'(L)|—0—0+0—0+

t<0 x—2<0 x<2
= =
1<t<3 1<x-2<3 3<x<5

Duya véao bang bién thién ta c6: {
Chon D
Ta co: g(x) = [f(x2 —4)] = fo'(x2 —4)
Dua trén do thi ta co g(x) = kx(x—l)(x+1) = kx(x2 —1) k>0
Vi vay, f/(x* - 4) =§(x2 ~1); k>0.Pdt t=x—4,t>—4 ta céf'(t)=§(t+3); k>0
Phuong trinh dao ham: f’(t) =0 < t =-3. Bang xét diu

t —4 -3 +0
f’(;) - 0 +

Ham sb h(x) = f(x2 +x+ m) ddng bién trén (0;1) khi

h'(x)=(2x+1)f’(x2+x+m)>0,Vxe(0;1) ma 2x+1>0, Vxe(O;l) nén

W (x)>0,vxe(0;1) < f'(x2 +x+m) >0,Vxe(0;1) < x* +x+m>-3, Vx e(O;l)

oSm>—x>-x-3, Vxe(O;l)@mZmax(—xz—x—?,):—B vi max(—xz—x—3)=—3tai x=0
xe[O;l] xe[(];l}

Két luan: c6 3 gia tri nguyén 4m cta m thoa dé 1a m=-1,—2;-3.

Chgn A

=0
Xét y=f(x2—2x) co y'=2xf’(x2—1); y=0= ;’(xz—l)zo.

C6 x =+/2 1a nghiém béi 1¢ ctia f(¥*=1)=0va f'(1)=0.
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x —00 1 +o00

f'(x) - 0 +

f(@) \ /

1 1
Cho g'( ):Oc> x_iﬁ = x:i—6
2 —x=1 |x=1
1 1
T —00 _% % 1 +o0
g'(z) - @ + 0 - 0 I

Ham s g(x) d6ng bién trén cac khoang [—%;% va (1,+oo)
Cau 50: Chon C
x=-1
Tacd y'=2x.f'(x*~2), dua vao bang bién thién ta thiy y'=0<|x=0 dodo
x=1
f'(x2_2)=0<:>tzl vadodd f'(x)=0=x=1.
Xét g(x)=f(x*~3x+3) taco g'(x)=(3x"-3) f'(x* ~3x+3)
(3x*-3)=0 _— x=+1
g'(x):0<:> s c{ s olx=1
fi(¥-3x+3)=0 |¥-3x+3=1 | _
Ta c6 bang xét dau g'(x)
x —0 -2 -1 1 +20
2'(x) - 0 + 0 - 0 5,

Vay ham s6 dong bién trén (1; 2) .
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Ii. CUC TRI CUA HAM SO

SY\R(JN\'EE) cuc TRI CUA HAM HOP

L DANG TOAN TRONG TAM : Cho ham sé y = f(x) (D& cé thé cho bing cong thire, do thi hodc

bang bién thién ciia ham y = f(x) hodc y = f'(x)). Tim s6 diém cuyc trj cia ham s6 y = f[u(x)]

&3 PHUONG PHAP:

Buéc 1: Tinh dao ham cta ham s6 theo cong thire ' =u'.f"(u)
u'=0

f'(u)=0

Budre 3: Tim s6 nghiém don va bdi 1€ hoac cac diém ma y" khong xac dinh.

Buéce 2: Giai phuong trinh y' =0 < [

IR (T\'FAY cuc TRI CUA HAM SO CHUA TRI TUYET POI

Ba DANG TOAN TRONG TAM: P4 thi ham s6 y = |f(x)| ¢6 bao nhiéu diém cuc tri

Buée 1: Tinh dao ham ctia ham sb y = |f(x)| =)=

f(x)=0 (1)
/'(x)=0(2)

Buwérc 2: Giai phuong trinh y' =0 < {

Buéc 3: S6 nghiém cua phuong trinh (1) chinh 1a s6 giao diém cta ham s6 y = f ( ) va truc hoanh

y=0. Con s6 nghiém cua phuong trinh ( ) 1a s diém cyc tri cia ham s6 y = f ( ) dwa vao d6 thi
ta c6 the suy ra (2). Vay tong so nghiém boi 1¢ ciia phuong trinh (1) va (2) chinh 1a s6 diém cuec trj

can tim.

LEl Loy v:
Ta c6 thé sir dung cong thitc dém nhanh sé diém cuc tri cia ham f (u) dé toi wu thoi gian trong khi
giai toan trac nghiém nhu sau:

S0 diém cuc tri cua f(u) = SO diém cyec tri ctia u + SO nghiém don (bdi 1é) cua u =a;u=b;u=c,...
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X ~
& DE BAI
Caul: Chohamsé y= f(x) lién tuc trén R va c6 bang xét dau dao ham f(x) nhu sau

X | —o -]_ O 1 +00

f'(x) | = 0+ o - 0 +

Ham sb g(x)= f(x2 —2x +1—|x—1|) ¢6 bao nhiéu diém cyc tri?
A. 8. B.7. C.9. D. 10.

Cau2: Chohamsd y= f(x) lién tyc trén R biét f(1)> 1va c6 d6 thi nhu hinh v& dudi.

Yy y=f(x)

E

1 3

C6 bao nhiéu gia tri nguyén ciia tham sé m e (—2020 ;2021) dé ham sd sau day co titca 9 diém

owe tr g(x) = (x) 42 f*(x)+m.
A. 1 B. 2 C.0 D. 4

Cau3: Chohamsd y=f (x) lién tyc trén R va c6 bang bién thién nhu sau:

x 1 2 3 4 o0
7 + 0 4 0 + 0 : 0 +

NS

Ham s6 y=2[ f(x)] 9] £(x)] +12(x)+2021 c6 bao nhiéu diém cyc dai?
A.5. B. 10. C.7. D.9.

CAu4:  Cho ham sb bac bén f (x) c6 bang bién thién nhu sau:

X -0 -1 0 1 +00

f'(=) + 0 - 0 + 0 -

NN

S6 diém cuc tiéu ctia ham sé g(x) = [f(x —1)]2 +2021 la

A. 5. B. 4. C. 3. D.7.
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Cau 5:

Cau 6:

Cau 7:

Cau 9:

Cho ham sb f(x) xac dinh va lién tyc trén R\ {i\/g} ,thoaman 1—-x° = 2x2f(x)+xf2 (x)—f'(x)

va f(l) =0. Ham s6 g(x) = [f(2x —1)}2 ¢6 bao nhiéu diém cuc tiéu?
A. 0. B. 1. C. 2. D. 3.
Cho ham sb bac nim y = f(x) 6 do thi y = f’(x) nhu hinh v& dudi day

Tim tat cd cac gia tri cua m dé so diém cyc tri ciia ham so g(x) = f(x2 -3x+ m) las.

A. (2;+). B. [—oo;%j. C. (—oo;zj. D. G;%)

Cho ham sb y = f(x) lién tyc trén R va c6 dao ham f'(x) = (3{—12)2020 (x2 —Zx). Co6 bao nhiéu
gia tri nguyén cia m e(—2020;2020) dé ham sb y=f ( 2 —2020x+2021m) c6 3 diém cuc tri

duong.
A. 4038. B. 2021. C. 2020. D. 2019.

Cho ham sd y= f(x) c6 dao ham trén R, ¢g(-2)>0. Db thi ham s y= f'(x) nhu hinh vé bén

dudi.

S6 diém cyc tri caa ham s y = ‘g(x)‘ = ‘Zf(x +2)+(x+1)(x+3)+log,2021| Ia
A. 2. B. 1. C.3. D. 4.
Cho ham s6 y = f(x) =ax” +bx* +cx+d 6 do thi nhw hinh v&

Y
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C6 bao nhiéu gia tri m nguyén dé ham sé y = f(‘f2 (x)—Zf(x)— m‘) co 17 cyec tri.

A. 4. B.0. C. 2. D. 6.
Cau 10: Cho f(x) 1a ham s bac bon thoa man f(O) =0. Ham s6 f(x) c6 bang bién thién nhu sau:
—00 -2 -1 +00
+00 13
k) —o0

Ham s6 g(x)= ‘f(x3 ) + 6x‘ ¢6 bao nhiéu diém cyc tri?

/(%)

A.2 B. 4 C.5 D.3
Cau 11: Cho f(x) 1a ham s bac bon thoa man f(O) =0. Ham s6 f(x) c6 bang bién thién nhu sau:

¥ | o 2 1 n
£1(x) +°0\1/Z\_

Tim m nguyén dé ham s g(x) = ‘f(x3)+3m2x+m—l‘ c6 nhiéu diém cyc tri nhat c6 thé. Thi

8]

Q0

gi4 tri m nho nhét thoa mén thudc khoang nao dudi day?
A. (-2;0). B. (-1;1). C. (1;3) D. [3;3)
2 2

Cau 12: Chohamsd y = f(x) c6 do thi ham s6 y = f'(x) nhw hinh v& du6i day.

AY

Ham sb g(x) = (|x| + ‘xz —1‘) ¢ bao nhiéu diém cuc dai
A. 3. B. 4. C.5. D.7.
Cau 13:  Cho ham s bac bén y = f(x), c6 dd thi nhuw hinh v& dudi day

i
VAN
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86 diém cyc trj cia ham s6 g(x)= Sf(x3 —-3x+ 3)—(2x6 —12x* +16x° +18x* —48x +1) 1a
A. 5. B. 3. C.7. D. 9.

Cau 14: Cho hai ham s6 bac bon y = f(x) vay = g(x) c6 cac d6 thi nhu hinh dudi day.
ya

R —

A. 5. B. 4. C.6. D. 3.
Cau 15: Cho ham sb bac ba y = f(x) c6 dd thi nhu hinh v&

N

\
|
_
Q
——————d

Goi S 1a tap hop tit ca cac gid tri nguyén cta tham sé m dé ham sb y= f((x—l)2 + m) co6 3

diém cuc tri. Téng cac phan tir cia S 1a
A. 2. B. 4. C. 8. D. 10.

Cau16: Chohamsd f(x)=ax" +bx’ +cx’ +dx+e,(a=0)co do thi cia dao ham f'(x) nhu hinh v&.

Biét ring e > 1. S6 diém cyc tri ciia ham s6 y = f'(f(x)—Zx)bﬁng

A. 7. B. 10. C.14. D. 6.
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Cau 17: Chohamsd y = f(x) c6 bang bién thién nhu sau

Ciu 18:

Cau 19:

Cau 20:

X -0

+o0

J'(x)

/(%) \

S6 diém cuc dai cta ham s6 g(x) = [f(zxi’ + x)}2 la

A. 3.

B. 4.

C.2.

— o0

Cho ham sb bac bén tring phuong f(x) c6 bang bién thién nhu sau:

X

—0 -1

1 400

J'()

= 0 +

- 0 +

f)

A. 6.

Cho ham s6 y = f(x) c6 dd thi nhur hinh v& bén dudi:

Tim tit ca cac gia tri ciia tham s m dé d6 thi ham s6 h

+c0

B.7.

C.5.

\_1/,1\_1/

S6 diém cuc tri ciia ham s6 y = %[f(x) —1:'4 la
x

A.mzi. B. m<1.

Cho ham s6 bac bén f (x) ¢6 bang bién thién nhu sau:

‘f +f +m‘ c6 dung 3 cuc tri.

C. m<1. D.m>%.

x

—o0

-1

0

/

Y

+ 0o -

VN
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(-2
[f(x+l)]3

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

S6 diém cuc tri cua ham so g(x) =

CAu 21: Cho ham sb y= f(x) lién tyc trén cac khoang (—oo;Z)Vé (2; +oo)c() dd thi nhu hinh v&.

S6 diém cuc tri ciia ham sé g(x) = f(|2x—1| + 2)121
A.5. B. 4. C. 2. D. 3.

CAu 22: Cho ham da thirc bac bon y= f(x) , ham sb y= f'(x) ¢ dd thi nhu hinh vé

Y
3 f(z)
2|/
|
I
: 3 .
0 1 : x
I
|
:
I
— === ==
86 diém cyc ticu cia ham s6 g(x) =f(x4)—2x3 +1 1a
A. 3. B. 6. C.4. D.5.

Ciu23:  Cho ham bic ba y = £(x) ¢6 db thi nhu hinh v& bén. S6 diém cye i cia ham s6 y =[ xf (x~1)

la

A

A. 9.
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Cau 24: Cho bang bi¢n thién cua ham s6 f(2x—1) nhu hinh v& bén dudi. S6 diém cuc tri cuia ham so

f(4—3 4x—x2) tuong ung 1a

T | -0 -1 2 3 + o
7 0
1 o
- o0
A. 3. B. 5. C. 4. D.7

Cau 25:  Cho bang bién thién ctia ham s6 f(3-2x) nhu hinh v& bén duéi. Hoi ham s6 f(x* —2x) dong bién

trén khoang nao dudi day?

\1/ 3\ /
A. (-2;0). B. (1;2). C. (2;+x). D. (-;-2).

CAu26: Cho ham sb f (x) lién tuc va xac dinh trén R . Biét ring ham s f (x) c6 2 diém cyc trj 1a
x =a;x =8 —a. Bén dudi cho bang bién thién ciia ham s6 f(x2 —-2x+ 3) . S6 diém cuc tri cua ham

s6 f(x*-3x"+1) la

X ‘ —aD X, 1 5+ 2.1’0 +a0

y 4 4
g / \_1 / \ i
B. 4. C. 8. D. 6

Cau 27: Cho bang bién thién ctia ham s6 f(x) nhu hinh vé. S6 diém cuyc tri ciia ham sb g(x)= Jc‘l.[f(x)]2

A. 3.

la:
x| 2 0 4 oo
2
0
/(%) \ / \
-1
A. 9. B. 6. C.5. D.7
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Cau 28: Cho bang bién thién coa ham s f (x) nhu hinh v& S6 diém cuc tri cia ham sb

g(x)= xz.[f(x+2)]6 la

x —00 -2 0 2 +oo
2 2
f(x)
—4
oo —0
A. 5. B. 12. C.7. D. 9

Cau29: Cho d6 thi ham da thic y = f(x) nhu hinh v&. Hoi ham sb g(x) = f(x).f(2x+1) c6 tit ca bao

nhiéu di€ém cuyc tri?

[

A. 5. B. 6. C.7. D. 9

Cau30: Cho bang bién thién cua ham da thoc f(x) nhu hinh v& S6 diém cuc tri cia ham sb

g(x)=(x=2)'[F(x-1)] 1

X -0 =2 -1 1

2 +o0
(x) 3\ 0 /
_2/ \
D. 6.

A. 8. B.5. C.7.
Cau31: Cho hamsb y= f(x) lién tyc trén R. Biét d6 thi ham s y = f(x2 —x) nhu hinh v&. Hoi ham s6

y= f(x2 —2mx —|x — m| + mz) c6 tit ca bao nhiéu diém cuc tri.

y

A. 7. B. 3. C.5. D. 9
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CAu32: Cho ham sb y= f(x) ¢6 dao ham lién tuc trén R . Biét do thi ham sd f(x) dugc cho nhu hinh v&.
Goi S 1a tap cac gia tri nguyén cta tham sé m e [—21;211 dé ham s6 y= f(—|x + 2021m| —2m+ 1)

co dung 5 diém cyc tri. S6 phan tir cia S 1a:

A.5. B. 2. C. 1. D. 3.
CAu33: Cho dd thi hamsb y = f (x) nhu hinh v&. Hoi ¢6 bao nhiéu gia tri thuc ciia tham sd m sao cho ham
O y= f(x3 —mx® —5x +4m) c6 6 diém cyc tri?

Ay

Al B.2. C. 4. D. 5.
Cau 34: Cho bang bién thién ctia ham sé f(x) nhu hinh v& bén dudi. Hoi c6 tat ca bao nhiéu gié tri nguyén

ctia tham s6 m dé ham séy = [f(x) - m]3 —-3f(x) codung 9 diém cyc tri?

X |—oo +o0

- 2 =
e S~
b5
2B

A. 4. B. 5. C. 6. D. 3.

Cau35: Chohamsd f(x) c6 dao ham lién tuc xac dinh trén R, c6 d6 thi ham s y = f(x) nhw hinh v& bén
dudi. goi S 1a tap hop chia cac gid tri nguyén cia tham s6 m d& ham sd

y= (f(x))3 - m(f(x))2 —(Zm —3)f(x) +2021 c6 dang 4 diém cyc tri. S6 phan tir cta tap S la:
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y=JQ)

~

o\ X

A.11. B. 8. C. 10. D. 9.
CAu36: Cho ham sb f(x) c6 dao ham lién tyc va xac dinh trén R, dd thi ham sd y = f(x) nhu hinh v& duéi.
goi S 1a tdp cic gid tri nguyén cua tham s me [—20 ; 201 dé ham sb

y=( f(x))2 —2(m+2) f(x)—3m+12 c6 ding 5 diém cyc trj. S6 phan tir ciia tap S la:

|

A. 35 B. 32 D. 34
Cau37: Chohamséd f(x) c6 dao ham lién tuc va xac dinh trén R, d6 thi ham sé y = f(x) nhu hinh v& duéi.
goi S 1 tap cac gia tri nguyén ciia tham sb m e [—20; 20] dé ham s6 y= ( fx)+ m)2 c6 diing 5 diém

cuc tri. S6 phan tir cua tap S la:

A. 20 B. 22 D. 19
Céu 38: Cho ham s y = f(x) c6 dao ham lién tyc va x4c dinh trén R va c6 bang bién thién cta ham s6

nhu hinh v&. Ham s6 y =[ f(x)]" +6[ f(x)] +2021 c6 bao nhiéu diém cuc tiéu?

—0 ) 0 3 +00
+00 1 +00
e \ / \ /
-3
—4

A. 3 B.5 C.6 D.7
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Cau39: Chohamsd y=f (x) co daoham lién tuc trén R vacodothi y=f '(x) nhu hinh vé duéi day. Biet
ring f(10)=30f(~6)=30f(5)=30. Hoi ham sd y = f( f(x)—3x+9) c6 tt ca bao nhiéu diém

cuc tri?

A. 7. B. 3. C.5. D. 9
Cau40: Cho ham sb y=f (x) lién tuc trén R va c6 bang bién thién nhu sau. Hoéi ham s

y= f(x3 -3x +1) ¢6 bao nhiéu diém cyc tri?

X |—ep 3 0 1 +0
1 -2
f(x) / \ / \
58 -6 —eo
A. 7. B. 3. C.5. D. 9

CAu4l: Chohamsd y= f(x) c6 dao ham lién tuc trén R va c6 do thi ham sé y = f’(x) nhu hinh vé& dudi
ddy. Goi S 1a tap chira tht ca céc gid tri nguyén ciia tham sé m dé ham sb f(zm’“2 4 m) ¢6 dung

9 diém cuc tri. SO phén thcuatap S la:
Av
4

A. 8. B. 6. C. 4. D. 10
Cau42: Cho ham s6 y = f(x) c6 dao ham lién tyc va xdc dinh trén toan R. Biét ring biéu thirc dao ham
f’(x) = (xz -5x+1 —%][xz —-4x +%+ 8} .Goi S 1a tap hop cac gia tri nguyén cta tham s6 m dé

ham sb f(|x|) c6 5 diém cyc tri. SO phan tir cia tap S 1a

A. 31. B. 35. C. 33. D. 37
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Ciu43: Chohamso y=f (x) 6 bang bién thién nhu hinh v& duéi day. Hoi co tat ca bao nhiéu gia ti nguyén

clia tham sb m dé ham s6 g(x) =f° (x) — 3mf(x) +11-2m c6 dung 9 diém cuc trj?

X |- 3 0 1 +00
5 1
f) / \ / \
— -3 —o0
A. 3. B.5. C.8. D. 9

2 -2x

Ciu 44: Cho ham s6 y= f(x) ¢6 dd thi nhu hinh vé& duéi day. Dat f(x) = j g(t)dt. Sb diém cyc tri cua
2018

ham s f(x) tuong tng la:

g(x)

LN
/ 7

A. 1. B. 2. C.3. D. 5

=Y

Cau45: Cho ham s6 f(x)=x’—3x+1. Hoi c6 tht ca bao nhiéu gia tri nguyén ciia tham s6 m €[ —60;60 |
dé phuong trinh f (xz —2mx+ 1) c6 dung 3 diém cuc tri?
A. 2. B. 3. C. 4. D. 1

Cau 46: Cho ham s6 f(x) = ‘xs —3mx’ + 3(2m —1)x - m‘ . Hoi ¢6 tat ca bao nhiéu gia tri nguyén ctia tham
sO me [—2022; 2022] dé ham s6 f (x) c6 diing 5 diém cyc tri nam vé phia bén phai ciia truc tung
Oy?
A. 2019. B. 2020. C. 2021. D. 2022

CAu47: Cho ham sd y= f(3 - 2x) nhu hinh v&. Biét rﬁng tat ca cac gia tri thyc cua tham s6 m dé ham sd

f(x* —2mlx|) co ding 7 diém cuc tri 1 (a;b]. Gié tri cta biéu thire P=2(a”+7) la;

Ay

A. 5. B. 10. C.15. D. 20
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CAu48: Chohamsb y=f (x) nhu hinh v&. Hoi c6 tat ca bao nhiéu gia trj thuc ctia tham s6 m dé ham sb
f(x3 —mx® —2x+ m) c6 dung 6 diém cuc tri?

A

-V

A. 3. B. 1. C. 4. D. 2
Cau 49: Cho ham sb bac ba c6 bang bién thién nhu hinh v& duéi day:
T — 00 -2 1 +w
y' + 0 - 0 +
4 + oo

Y /
— a

2

S gia tri nguyén cua tham sé m dé ham s6 y= f(x3 —3‘x —1‘+m) ¢6 10 diém cyc tri?
A. 2. B. 3. C.0. D.1

Cau 50: Cho ham s bac bdn c6 do thi nhu hinh vé& dudi day:

[ B T

R —

C6 tht ca bao nhiéu gia tri nguyén ctia tham sb m dé ham s g(x) = f(‘f2 (x)—2f(x)—m‘) co

51 diém cyc tri?
A. 2. B. 3. C.0. D. 1
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Cau 51: Cho ham s6 bac bon c¢6 do thi nhu hinh vé dudi day:
AY

I
=

Ry

2 g
1
1
L}
I
1
I
I
1
1

86 diém cuc tri cia ham s0 g(x) =’ [f(

A.5. B.7. D.1
Cau52: Chohamsd y=f (x) c6 dao ham trén R va c6 bang bién thién nhu sau:
¢ | —w -3 -1 1 2 3 +®
u'(z) - - + 0
S6 diém cuc dai cta ham s6 g f x* —8x+ 7‘ +x° - la
A. 6. B.7. C.8. D. 9
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fZ HUGNG DAN GIAI

Caul: ChonB

x—1

Ta co: g'(x)=(2x—2— ].f'(x2—2x+1—|x—1|)

=1

:(x—l)(2— 11J.f'(xz—2x+1—|x—l|):(x—l)(2|x__l|_1]-f'(x2_2x+1_|x_1|)

=1

Phuong trinh+ x-1=0& x =1

Khi: 2.|x—1|—1=0<:>|x—1|=%<:>

¥ =2x+l-|x—1==1 |Jx=1[ =[x=1]+1=0
Khi: f'(x*=2x+1-|x—1))=0 | ¥ —2x+1-|x-1|=0 < ||x—1] —|x-1|=
X =2x+1-|x-1|=1 =1 ~Jx-1|-1=0

Giai cac phuong trinh trén ta duoc |x - 1| =1 < x=0

= g'(x)=0¢c6 7 lan ddi déu . Vay ham s ¢6 7 diém cuc tri.
Cau2: ChonC

SO cuc tri cia ham sb g(x)=f3(x)+%f2(x)+m bang s cuc tri cua ham sb

h(x)=f3(x)+%f2(x)+m cong v6i s6 giao diém cia d6 thi ham s

h(x)=f3(x)+%f2(x)+m va duong thing: y=0.

3

Xet ham s0:h(x) = £ (x)+2.f* (x)+m
Co:h'(x)=3F*(x).F'(x)+3F(x).f'(x)=3F(x). f’(x)[f(x)ﬂ]
fx)=0 | *=0
Giai phuong trinh: h'(x)=0<| F/(x)=0 & :f
F(X)=-1" |x=a (a<0)
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Cau 3:

Bang bién thién
BT a 0 1 3 + o
h'(x) = 0 - 0 + 0 - +
1 0
i h(1) + 00

1 . \ . \
Ta c¢o h(l)>m+5 . Nén dé do6 thi ham so g(x) c6 9 diém cuc tri

1 —1 L. e Y “A N ;e PR ;)
S m<0<m +5 & ?< m < 0. Doi chi€u dicu kién suy ra khong c6 gia tri ndo cua m .

Chon A
Hamsé y=g(x)=2[ f(x)] =9[ f (x)] +12/(x)+2021 lién tuc trén R.

Tacd y' =6.17(x).f"(x) =181 (x).f"(x)+12/"(x) =6f'(x)[f2(x)—3f(x)+2]

Giai phuong trinh dao ham: y' =0 <

1

2
Tu (1), taco f'(x)=0< 3
4

LT SR R
Il

X=ae (—oo;l)
x =2 (nghiem kep)
x=be(3;4) '

x=ce(4+x)

Tir (2),taco f(x)=1<

xzde(a;l)
= 1;2
T (3),tacd f(x)=2< x=ec(l:2) :
x=3(nghiem kep)
x=ue(c;+o)

Lap bang xét dau, ta co

x —x a d 1 e 2 3 b 4 c u +®
Fix) + | | + 0 | 0 | 0 | -0 [*5F |
F@1| -0 1 T *1 0 1 0-71 -0%]
-2 | 0] o = | & - =1 [ = @
y' + 0 0 0 0 0 0 0o - 0 0 0

Dua vao bang bién thién, ta cé ham s y = g(x) c6 5 diém cuc dai.
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Cau 4:

Chon B
Taco: g (x)=2f(x-1) /" (x-1)

Tx— 1=a(a ) __x=1+a(x )
x—1=b(-1<b<0) x=1+b(0<x<1)
, ' f(x—l)=0 x=1= c(0<c<l) x=l+c(1<x<2)
g (x)=02f(x-1).f (x-1)=0&| S| x-1=d(d>1)  <||x=1+d(x>2)
f(x=1)=0 |- -
x—1=-1 x=0
x—1=0 x=1
__x—1=1 __x=2
f'( 1)>0<:> x—1<-1 x<0
g O<x—l<1 |l<x<2
X -0 l+a 0 1+b 1 l+c 2 1+d +o
f(\—l) - 0 + + 0 — -0 + + 0 —
fa-y) 7 o - | - 0 4 + 0 - =
g(\) - 0 + 0 -0 + 0 - 0 4+ 0 — 0 4+

Vay ham sé y = g(x) ¢6 4 diém cyc tiéu.

Chon D
Ta co:
1-x* =2x7 f () +x* (x) - f()<:>1+f x[x +2xf( )+ ( ] x[x+f ]
1+f() :>J- 1+f —J x—2+C
[x+f ] [x+f x+f() 2
1 1 3
Do f(l)_ _1+f(1)—E+C:>C——E
A D 2L Ax
Khi do: ) 5 = f(x) =3 x= f'(x) (x2_3)2 1
Suy ra: f(x) =0 < 2 —=x e’ -3x+2=0 (x-1) (x+2) =0 x=1vx=-2
x’
Vi f'(x)=0 dx=(x’ 3)2<:>4x=x4—6x2+9©x4—6x2—4x+9=0<:>[ x=1
x=a>2
i 1
2x—1=-2 =Ty
Khid(’):g'(x)=4f'(2x—1)f(2x—1)=0<:> 2x-1=1 < x=1
2x—1=a _a+l é
| 2 T2

Ta c6: f(x) khong xic dinh khi x=13 = g(x) khéng xac dinh khi
V3 +1

2x-1=t3 = x=
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Mit khac: g'(-1)=4.1"(-3).f(-3) = 4.(——)% <0 va

lim g(x)=+oo, lim 7g(x)=+oo, lim g(x)=+c, lim g(x)=+oo,

X_{—fﬂ] x—)[ffﬂ] x—{\/g;l] x—)[ﬂf“ji
lim g(x)=+o0, lim g(x) =+
Ta c6 bang bién thién:
r |—o0 =i ~V3+1 1 V3 +1 a+1 s
2 2 2 2
9'(@) - 0+ - 0 + - 0o+
+00 +o00|[+00 400 || 400 +o0
g(z) ~. ~. e S

Ttr bang bién thién suy ra g(x) ¢6 3 diém cuc tiéu

Cau6: ChonC

2x-3=0 (1)
‘. ’ _ {2 ' _
Taco: g'(x)=(2x-3).f (x —3x+m).Cho g(x)=0e f'(x2—3x+m)=0 2)
Ta co: (1)©x:§.
y
0 1 2 a
: i
_1 ___I
X =3x+m=0 m=—x"+3x
Va (2)<:> X =3x+m=2 o |m-2=-x*+3x.
x> =3x+m=a, a>?2 m—a=-x>+3x

V6i X*=3x+m=2 thi g'(x)=0 c6 nghiém kép.
Xét ham sd y = —x +3x ta c6 do thi

v A
9/4

m

m-a 1 \
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Cau 7:

Do a > 2, suy ra m<% phuong trinh g'(x)=0 c6 5 nghiém don phan biét nén g (x) c6 5

diém cuc tri khi va chi khi m <%

Chon D
Ta cé:y = f(x* —2020x+2021m) = y' = (2x-2020) f'(x* - 2020x +2021m)

P 2020 2 2

= (2x-2020)(x" —2020x +2021m ~12) " (x* =2020x +2021m )(x* = 2020x +2021m - 2)

2x—-2020=0 ( )

¥ =2020x+2021m—12 = 0(2)

x*=2020x+2021m=0  (3)

X% =2020x+2021m-2=0 (4)

X A A r A \ 2 2020 A
D¢ thay (2),(3),(4) khong c6 nghiém chung, va (x —2020x+2021m —12) >0,VxeR nén
ham sb y = f(x2 —-2020x + 2021m) c6 3 diém cyc tri duong khi hai phuong trinh (3),(4) c6 2
nghiém trai dau khac 1010 .
' - 2021m <0
(3) ¢6 2 nghiém trai dau khac 1010 < , &Sm<0
1010 -2020.1010+2021m = 0
_ . 2021m—-2<0
(4) c6 2 nghiém trai dau khac 1010 < , S m<——
10107 —-2020.1010+2021m—2# 0 2021

Vay m <0 thi ham sb o 3 cuc tri duong.
Do m e(-2020;2020) nén c6 2019 s6 thoa méan yéu cau bai toan.
Chon C
Xétham so g(x)=2f(x+2)+(x+1)(x+3)+log, 2021
Ta co g'(x)=2f'(x+2)+2x+4. Cho g'(x)zO@f'(x+2)=—(x+2).
bt t =x+2 taduge f'(t)=—1. (1)

(1) 1a phuong trinh hoanh d6 giao diém cta d6 thi y = f '(t) va duong thang d : y=—t

Duya vao do thicua y= f '(t) va duong thing y=—f ta co

Tuyén chon cac bai toan VD-VDC | 58



CHUYEN PE: HAM SO

CHINH PHUC VD-VDC GIAI TICH NAM 2022

Cau 9:

t=-1 x+2=-1 x=-3
t=0 x+2=0 x=-2
(t)=—t < =
f() t=1 x+2=1 x=-1
t=2 x+2=2 x=0
Bang bién thién ctia ham s6 g(x)
X |~ —3 =2 -1 0 440
g'(x) -0 +0 + 0 +

/\/

Suy ra ham s6 g( ) 2f(x+2)+(x+1)(x+3)+10g22021 ¢6 2 diém cyc trj va g( ) 0col

nghiém boi 1€ .
Vay ham s6 y =g (x)| = |2 (x+2)+(x+1)(x+3)+log, 2021|c6 3 diém cyc tri
Ta théy ham s6 y= f(X) dat cuc tri tai cac diém x=—2 va x=1

Ta co: y'—( ()2 ‘;fzx) )(( () )mzf( x)—m '(‘fz( )—2f(x)—m‘)
:2 (‘ (x))(;;((;‘)) i( )[f (x)-2f(x m‘+2](‘f 2f(x)—m‘—1)
Y
y=1
: : 1 / T
a—2 b [ =
Y
_f'(x)=0<:>x=—2;x:1
o f(x)=1ex=a,x=b, x=c
TV P )27 (1) m=0 e () -2/ (1) =
‘fz(x) 2f(X)—ln‘=1<:>fz(x)—2f(x):mi1
Xétham sé g(x)= fZ(x)—2f(x),g'(x)=2f'(x)[f x)—l]
()= 0> x=—2 x = gla)=g(h)=g(c)=1"-2.1=-1
gl)=0e ;((:));loaxzaizblxzc’ g(2)=4"-24=8
o g(1)=(-1*~2.(-1)=3
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2
A

Cau 10:

Béng bién thién ham sb g(x)

x —n0 a —1 b | 2 +no
g’[_\] = 0 + 0 7 0 + 0 — 0 &
8

PERE

S6 nghiém boi 1¢ ctia y'=0 phu thudc vao sb giao diém cta dd thi ham sb g(x)véi 3 dudng

thang d,:y=m+1,d,:y=m,d,:y=m—1.
Yéu cau bai toang twong duong voi 3 truong hop sau.
Truong hop 1: d,,d,,d, déu cit dd thi ham sb g(x)tai 4 diém phan bi¢t khong tring véi cac
diém xe{-2%ab;c}.
3<m+2<8 1<m<6
meZ

=<93<m<8 S193<m<8 ©5<m<6—>m=5.
3<m-2<8 5<m<10

Truwong hgp 2: 2 dudng thang d,,d, cat do thi ham sé g(x) tai 6 diém phan biét va d, khong cat
hoic tiép xtc dd thi ham sb g(x) tai diém c6 tung d6 bang —1.

—l<m+2<3 3<m<l1
S{-1<m<3 ei-l<m<3e-1l<m<l—Z5m=0(2).
m-2<-1 m<1

Truong hep 3: Hai duong thing d, cit 6 thi ham s g(x)tai 2 diém phan biét va d, cat dd thi
ham s g(x)tai hai diém phan biét, d; cit g(x)tai 6 diém phan biét.
m+22>8 m26

&13<m<8 o<3<m<8=med(3)
—-l<m-2<3 l<m<35

T (1),(2) &(3) =>c6 2 gia tri cia m théa mén yéu cau bai toan.
Chon D
Xét ham s h(x) = f(x3)+6x co h'(x) = 3x2f'(x3)+6.

Taco h'(x)=0< f'(x3):;—§ (*)

3 2
Ta dé& dang thiy dugc f"(x)za(x+1)(x+2):> f'(x)za(%+%+2x+CJ
NP S 13 3 4 .
Tu bang bién thién: f'(—2)=3, f'(_l):T ta tim dugc az—E, Cz—g,tudo £'(0)=2>0

Véi x<0, f'(x)>0 nén kéo theo f'<x3)>0 ma _—22<0 nén phuong trinh (*) khéng co
x

nghiém va h'(x)>0 .
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. . . -2 L s oz
Véi x>0, f'(x)laham s nghich bién, con —- la ham s6 dong bién nén phwong trinh (*) co6
X

nhiéu nhit 1 nghiém. Ta c6 #'(0)~ +o va /'(+w)~ —o nén phuong trinh (*) c6 nghiém duy
nhit x=¢>0.
Tir d6 ta c6 bang bién thién cia /(x)

x —0 0 c +00

h(x)

h(e)

=]

—o0 —oD

Do tac6 4(0)= £(0)+6.0=0 nén h(c)>0
Tir @6 suy ra ham s6 g(x)z‘h(x)‘ ¢6 3 cuc tri.
Caull: ChonD
Xét ham s6 h(x)zf(x3)+3m2x+m—1 co h'(x)=3x2f'(x3)+6m2.
Néu m =0 thi h(x)zf(x3) nén g(x)z‘f(x3)+3m2x+m—l‘ c6 3 cuc tri
Xétvoi m=0
B —2m?

Taco h'(x)=0< f'(xs)— (*)

2
X

3 2
Ta d& dang thiy duoc f"(x)=a(x+1)(x+2)= f'(x)za(%+%+2x+€)

Tir bang bién thién: f'(—2)=1,f'(—1)=% ta tim duogc a = -1, C=—§,u‘:d<’> f'(0)=%>0

2

T <0 nén phuong trinh (*) khong co
x

Voi x<0, f'(x)>0 nén kéo theo f'(x*)>0 ma

nghiém va A'(x)>0 .

2

Véi x>0, f'(x)la ham s6 nghich bién, con

> 1 ham s0 dong bién nén phuong trinh (*)

x—0 x2 X—>+0 x2

3 . . g ) 2m®
nhiéu nhat 1 nghiém. Ta c6 11m(f'(x3)+ 2m j ~ +o0 va lim (f'(x3)+ ™ |~ —0 nén phuong

trinh (*) c6 nghiém duy nhit x=c>0.

Tir do ta c6 bang bién thién cua 4 (x)

X —00 0 ¢ +00

h(x)

h(c)

m—1

—0o0 —00
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Dya vao bang bién thién va /(0)= f(0)+m~1=m~1 nénham sé g(x)=|h(x)| c6 nhiéu nhét 3

cuctrinéuh(c)>O.Tl‘Id()tac?m h(0)20=>m>1.Vay m>0.
Cau 12: Chgn A
Tir d6 thi cua y=f'(x) , suy ra bang bién thién cta yzf(x) nhu sau

x —0o0 -1 1 2 +o0

f'(x)

NN AN

Détu:|x|+|x2—l|.

Ta c6 bang ghép truc sau:

® —ee —1 (0] 1 —+oco
|z | —x —x o x z

[=% — 1] =1 Y 1—2? 1— 22 0 22 1
o x2 —xz—1 1—xz— 22 1+ —x? x4z —1

O ) N B ) M O ) i
2 5 5 7

NN\ NS

Vay ham s6 g(x)= f(|x| +‘x2 —1‘) ¢6 ba diém cuc dai.
Cau 13: Chgn A
Taco: g'(x)=8(3x"=3) f'(x’ =3x+3)—(12x" — 48x" +48x” +36x - 48).

e _l)lf'(xs _3x+3)_(x3 —3x+3)+1}‘

2
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Cau 14:

Cau 15:

Cau 16:

bit ¢ = x* —3x+3. Phuong trinh (l)tréthénh: f’(t)=—<:> t=1 .

Véi t =—1 tacé: x’ —3x+3=-1. Phuong trinh ndy c6 1 nghiém.

X
Véi t=1 taco: x3—3x+3:1<:{ 2,trong dé6 x=1 la nghiém kép.
xX=-

Véi t=5 taco: x3—3x+3:5<:>[ 1,trong d6 x=-1 1a nghiém kép.
xX=-

Nhu vay g'(x) =0 c6 3 nghi€ém don phan biét va 2 nghiém bdi ba.
Chon A
Tace: h(x)=[ 1 (x) -2 ()] = n'(x)=2[F(x)-2(x)][ 1'(x) &' ()]
h,(x):()@{f(x)—g(x)ﬂ )
['(x)-g'(x)=0(2)

Tir d6 thi ta thiy phuong trinh (l) co ding 3 nghiém phan biétla x=-1; x=x, (xl € (—1;3)) ;
x=3,va f (x) -g (x) d6i dau khi di qua cac nghiém nay. Do d6 cac nghiém trén 12 nghiém boi
1é cua (l) .Ma f(x) va g(x) déu la da thic bac 4 nén bac cia phuong trinh (1) nho hon hodc
bang 4. Tir d6 suy ra phuong trinh (1) la phuong trinh bac 3.
Do phuong trinh (1) la phuong trinh bac 3 c6 3 nghiém phan biét nén phuong trinh (2) phai
c6 2 nghiém phan bi¢t khong triung cac nghiém ctia phuong trinh (1) .
Suy ra h'(x) =0 c6 5 nghiém phéan biét va h'(x) d6i dau khi di qua cac nghiém ddy, nén ham
h(x) c6 5 diém cyc tri.
Chon A
Xét ham s6 y = f(()c—l)2 +m) c6 dao ham ' =2()c—1)f’(()c—1)2 +m).

x=1 x=1
Cho y'=0< ()c—l)2 +tm=-1< (x—l)2 =—1-m

(x—1)2+m:3 (x—1)2=3—m
Pé ham sb c6 3 diém cuec tri thi —l—mS0<3—mc>—1£m<3:>me{—1;0;1;2}
Vay tong cac phan tir cua S 1a 2.
Chon A
Ta co y'=(f(x)—2x)'.f"(f(x)—2x)=(f'(x)—2).f"(f(x)—2x).
f'(x)-2=0
f"(f(x)—2x):0‘
Khi f'(x)-2=0< f'(x)=2 c6 3 nghiém.
f(x)—2x=m )]
f(x)—2x=n (2)'

y'=0<:>{

Khi f"(f(x)—2x):0:{
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2
A

Cau 17:

Xét phuong trinh (1):f(x)—2x=m(m < 0), dat g(x) =f(x)—2x:> g'(x)zf'(x)—Z.
X=x<m

Phuong trinh dao ham g'(x)=0<:>f'(x)=2<:> x=0
X=Xx,>n

Béng bién thién:

x —o x, <m (0] s =¥ +oo

g'(x) + 0 . 0 + 0 Es

= / TN

Tir bang bién thién = phuong trmh co 2 nghiém.

Xét phuong trinh (2 ):f(x)—2x=n(n<e),dat h(x)=f(x)-2x=h'(x)=f"(x)-2.

[x=x<m
h'(x)=0<:>f'(x)=2<:> x=0
_x=x2>n
Bang bién thién:
x —o x, < 0 x, >n +o0
h'(x) + 0 . 0 + 0 ==

o | N

Tir bang bién thién = phuong trinh c6 2 nghiém.
Vay ham s6 y = f’(f(x)—2x) ¢6 7 diém cuc tri.
Chon C

Taco g'(x)z([f(sz +x)]2), =2f(2x2 +x)(4x+1)f'(2x2 +x).

] | —1++/1+8a
2x2+x=a(a>1) x:T(a>l)
f(2x*+x)=0 1 g
g(x)=0|4x+1=0 | 4 =
f’(2x2+x)=0 2% +x=1 le
2x% +x=-2 2
) | x=-1

Vi a >1 nén c6 thir ty cac nghiém cta g'(x) =0 la:

_o1-V148a 1 1 —1+1+84

X = p x2=—1<x3=—Z<x4=5<x5— p

Vay g'(x) =0 c6 5 nghiém don nhu trén suy ra g'(x) d6i ddu khi x chay qua cc nghiém don.
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Cau 18:

Cau 19:

Cau 20:

Vi 06(—%;%)(06()@;)@)). Xét g’(0)=2.f(0)f’(0)>0. Suy ra g’(x)>0 trén khoang

(—%;%) hay khoang (x3;x4) . Ta c6 bang xét dau cua g'(x) nhu sau

—00 X1 X2 X3 Xa X5 +00

Ta co hélmf(x) lién tuc trén R nén ham s6 g(x) = [f(2x2 +x)]2 cling lién tuc trén R.

Vay ham s g(x)z[f(2x2+x)_2 ¢6 2 diém cuc dai la x=x,=-1vax=x, =%.

Chon C
fo=0
s o 4 2 | f(0)=1 4 2
Giastr f(x)=ax"+bx" +c. Tu < <b=—4.Suyra f(x)=2x"—-4x"+1.
f'&ED=0 _
f&ED=0
Khido y= %[Zx“ —4x2}4 =2'x*'(x*-2)".Co y'=24x"(x* -2).(3x* -2).

X
. 2 s A :
Vay'=0< sz;xzix/E;xzi g.DOdO,hamSO)}COSCU’Ctﬂ.
Chon D

f'(x)=0

r()=-3

Xét g(x)zfz(x)+f(x)+m :>g'(x)=2f(x)f'(x)+f'(x)=0 &

Ta co: f'(x)=0 =>¢0 hai nghiém la x=0;x=3 va f(x)z—%: ¢6 mot nghiém 1a x=a <0
nén ham s6 g(x) 6 ba cuc tri. Do d6 dé dd thj ham sb h(x) z‘fz (x)+f(x)+m‘ c6 dung 3 cuc
tri thi phwong trinh £~ (x)+f(x)+m=0 vO nghiém <:>A=1—4m<0<:>m>%.

Chon C
Tur bang bién thién = phuong trinh f'(x)=0 c6 banghiémla x=-1; x=0; x=1
= f'(x) co dang f'(x)=/cx(x—1)(x+l)=k<x3—x),v(yi keR vak+#0

4 2

:f(x):k[%—%+Cj, C 1a mot hang s6

1 k=-16

. , ) k| ——+C |=3
Ma d6 thi ham s f(x) di qua (1;3) va (0;-1) = ( 4 j 101
kC=-1 16
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Cau 21:

4 2
ELE S S
4 216

:>f(x)=—16(
= f(x+1)=—4(x+1)" +8(x+1) -1

= f(x+1)=—4(x" +4x" + 62> + dx+1)+8(x* + 2x+1)-1
:>f(x+1)=—4x4—16x3—16x2+3 :>f'(x+1)=—l6x3—48x2—32x

a(x=2Y [f(x+1)] =(x=2)" 3[ £ (x+1)] ' (x+1)

Taco: g'(x)= [f(x-'-l)]ﬁ
:g,(x):4(x—2)3f(x+1)—3(x—2)4f’(x+1) :(x—2)3[4f(x+l)—3(x—2)f'(x+1)]
[f(”l)T [f(x+1)]4
x-2=0<x=2
Do d6: g'(x)=0

=
4f(x+1)=-3(x=2) f"(x+1)=0
Phuong trinh: 4 f (x+1)-3(x-2) f"(x+1)=0
& 4(—4x* —16x" —16x +3)-3(x—2)(—16x" —48x" —32x) =0
<:>—16x4—64x3—64x2+12—3(—16x4—16x3+64x2+64x)=0
& —16x" —64x" —64x" +12+48x" +48x* —192x* —192x =0
& 32x* —16x° —256x% —192x+12=0 < 8x* —4x’ —64x” —48x+3=0
Xétham sd h(x)=8x" —4x’ —64x” —48x+3
X=X
Ta co: h’(x)=32x3—48x2—128x+12=0 S| x=x, voi x, <-1<0<x,<1<2<x,
X=X,

Bang bién thién:

h(zs)
h(z) \ /7—1/73/7 \

h(z1) ~105_
}Ir(./lf;;)
Tir bang bién thién suy ra phuong trinh # (x) =0 c6 4 nghiém phan biét

Ma h(2) =-233 = x =2 khong la nghiém cua phuong trinh h(x) =0
= Phuong trinh g’ (x) =0 c6 5 nghiém phan biét
A , (x—Z)4 .w .
Vay ham so g(x) =————5 ¢0 5 diém cyc tri.
[f(x+1)]

Chgn C
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2(2x-1
g(x)zf(|2x—l|+2):>g'(x)= |(2xx_1|)f'(|2x—l|+2)

2x-1]+2=-1(VN)
Tac: g'(x)=0< f'(|2x-1]+2)=0< |2x—1|+2=%(VN) S l2x-1+2=4
2x-1+2=4
Y=

2x—-1=2 )

=
2x-1=-2 1
Xx=——
2

<:>|2x—1|=2<:>{

g'(x)khéng xac dinh tai xzévé g'(x) d6i déu tai xzé, nhung tai xzé thi g(x) khong

. N S s -1 3
xac dinh . Vay ham s0 c6 2 diém cuc tri 1a x=7,x=—.

Cau 22: Chon C
Ta co: g(x) =f(x4)—2x3 +1=g'(x)= 4)63.1"()64)—6962 = 2x2.[2x.f'(x4)—3]

x> =0
Xét g'(x)=0=

- _x__4f

x<0 3
x=-a

oy 3 x<0 __4
f(x)——24 ! {x“:f vixt=zavxt=cvx=d w=e
(*)C} = = XZ—%

x>0 {x>0 ¥ =
4 _ 4 _ 4 _
f'(x4):2434 Folvr v x=3b
x
i x=4e
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Cau 23:

Cau 24:

Bang bién thién:

z oo —Vd Ve —Va Y5 o 1 W Ve 4w

TN~

Vay ham sé g (x) c6 4 diém cuc tiéu.

Chon B
bat: f(x)=ax’+bx’ +cx+d = f'(x) =3ax’ +2bx+c.

Ta c6: dd thi giao voi truc Oy tai diém (0;1) =d=1.
Do thi ham sé y = f(x) c6 hai diém cyc tri 1a (=1;3); (1;—1) nén

3a-2b+c=0
3a+2b+c=0 h=0
+2b+c=
- ¢ Sda=1 = f(x)=x-3x+1.
a+b+c+1=-1 3
c=-—

—a+b—-c+1=3
:>f(x—l)=(x—1)3 =3(x=1)+1=x"-3x*+3= f'(x—1)=3x" —6x.

Cé g(x)z[xf(x—l)]2:>g'(x):2xf(x—1)[f(x—l)+xf'(x—1)].
=g'(x)= 2x(x3 —3x° +3)(4x3 —9x’ +3).
[x=0
x~2,532
x=0 x=1,347
Suyra g'(x)=0<|x’-3x"+3=0 < |x~-0,879.
4% —9x* +3=0 x=2,076
x = 0,694
| x~—0,52

Phuong trinh g’ (x) 1a phuong trinh bac 7 va c6 7 nghiém phan biét nén ham s6 g (x) c6 7 diém

cuc tri.
Chgn A

Tacod V4x—x° =1/4—(2—x)2 e[0;2]

y=f(4—3 4x—x2):y'=3 X2

dx—x

- f'(4—3 4x—x2)

' x—2=0
Y 09[f’(43m)0
f'(4—3m)=f'{2w—1]=o

2

Taco Vax—2* =J4—(2-x) €[0;2] nén 2= 3“4x X {2,2}
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_ 42 _ 42
f’P%—IJ:O@SN#:z@\/T—xZ L

Phuong trinh nay c6 2 nghi¢m
Vay )’ ¢6 3 nghiém, va qua mdi nghiém nay thi y’ doi dau, do d6 ham s6 ¢6 3 cuc tri.

Cau25: ChonB
Truéc hét ta khoi phuc bang bién thién cia ham s f (x) tir bang bién thién ctia ham
f(v(t)) =f(3—2t) nhu sau:

t —00 -1 1 3 +oo

T=3-2 +o0 5 <o —

1
F3-20) = f@) | T e
\ 3
,1/ \
—2

Ta c6 thé vé lai bang bién thién ctia ham sé f (x) cho dé nhin nhu sau:

x —00 -3 1 5 +o0

f [

Xét ham s6 f(x2 —2x) = f(u);u=x" - 2x. Ta co bang bién thién ghép [x;u ;f(u)} tir k¥ ning

ghép truc nhu sau:

Suyrahémsé déngbiéntrén (1—\/6;1—\/5), (1;1+\/§), (1+\/g;+oo).

Ma (1;2) < (1;1+\/§). Nén ham sé dong bién trén (1;2).
Cau26: ChonB

Chon ham s f(x) = —%x3 +4x* —12x +4 lién tuc va x4c dinh trén R .

x=2=a

Khido f'(x)=0< —x*+8x-12=0 <
xX=6=8-a

= ham sd f(x)cc’>2diém cuctrila x=a;x=8-a.
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Ta ¢ f(x2—2x+3)=—%(x2—2x+3)3+4(x2—2x+3)2—12(x2—2x+3)+4
= [f(x*-2x+3)] =0 (20-2) f/(x* ~2x+3) =0
lzx—zzo =1 x=1

= Sx'-2x+3=2 o|x=-1=x,
f(x*=2x+3)=0
x*-2x+3=6 x=3=5+2x,

Béng bién thién ctia ham s f(x —2x+3) thoa dé bai.

Mt khéc: [f(x3—3x2+1)]=0 3x* —6x) f'(x" ~3x7 +1) =0

x=0
3x*—6x=0
3x*—6x=0 x=2
& s ) S -3+1=2 & (4 nghiém don)
f(x°=3x" +1)=0 x~3,103
-3x*+1=6
x~3,425

Véy ham s6 f(x3 -3x% + 1) ¢ 4 diém cuc trj.
Cau27: ChonD

Taco:
x=0
2 x:a’(a<_2) ’ N <A At < \ ‘A
. f(x)=0 , trong d6 x =0 1a nghiém boi chan, x = a,x =b 1a nghi€ém
=b,(-2<b<0)
x=4

bdi 18, x = 412 nghiém bodi chan.
Suy ra g(x)= x4.[ f (x)]2 =0 c6 bén nghiém bdi chin suy ra PTHS g(x) tiép xtic véi truc Ox
tai bén diém. Mat khac ham s6 g(x) c6 dao ham trén R va lirPOo g(x) =+ nén ta c6 thé phac

hoa d6 thi ham sé g(x) nhu sau :

\ g(x)/
\ / \\ ;
\ / \ :
\ /,’ \ ":/\\ f \ / /
W \ / \/ /
Vay ham s6 ¢ 7 cuc tri.
Cau 28: ChonD
x*=0 x=0
Ta co: =0 =
acod g(x) I:f(x+2)]6:0 f(x+2)=0
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x=0 x=0
X+2=a<-2 x=a-2<-4

S |x+2=b, be(-2,0)= | x=b-2e(-4-2)
x+2=c, ce(0;2) x=c-2¢€(-2;0)
| x+2=d>2 | x=d-2>0

Suy ra d6 thi ham s6 y = g(x) cit truc hoanh tai 5 diém phén biét, va ca 5 nghiém déu 1a
nghi¢m kép.
Ta suy ra hinh déng d6 thi y = g(x) nhu sau

-5 -4 -3 -2 -1 0 i 2 3 4

Dua vao do thi ta suy ra ham s6 ¢6 9 diém cuc tri.
Cau 29: Chon A
Ta co:

I
I
w

x=-3

I
Ly =

x=1
fx)=0  |x=3

<~ e
f(2x+1)=0 | 2x+1=-3
2x+1=1
2x+1=3

g(x)=0e f(x).f(2x+1)=0<

0

LT TR S T SRR
Il
|
[\

Suy ra dd thi ham sb y= g(x) cit truc hoanh tai 6 diém, trong d6 cac nghiém {—3;3;—2;0}
la nghiém don va x =1 1a nghiém kép
Ta c6 hinh dang d6 thi y = g(x) nhu sau

\/; 3 u\/\ 2 3
'

Suy ra ham sb ¢6 5 diém cuyec tri.
Cau 30: ChonD
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Cau 31:

Cau 32:

g(x)=0,vx>2
Nhan xét g(x) <0,Vx<2 ,

lim g(x) =+, lim g(x)=—o0

X—>+0

2 —
[f(x-1)] = f(x=1)=0 x—1=1
_x—l:c(c>2)
[x=2
x=1l+a<-1
x=1+be(-12)
| x=1+c>3

Do d6 g(x) =0 c6 4 nghiém phan biét trong d6 c6 ba nghiém boi chin va 1 nghiém boi &

Hay dd thi g(x) ¢6 3 diém tiép xUc v6i truc hoanh va mot diém giao diém véi truc hoanh ma

-
l+a 1+b 2 /\/ x

1+e¢

tai d6 ham so do61 dau

Vay ham s6 g(x) cd 6 cuc tri.
Chgn C

Taco y:f(|x—m|2—|x—m|)

bit g(x)= f(x2 —x). Suy ra g(|x|) = f(x2 —|x|) .Suyra g(|x—m|) = f(|x—m|2 —|x—m|)
Ta biét s6 diém cuc trj ctia ham g(|x|) va g(|x - m|) 1a nhu nhau.
Ham sb g(x) c6 2 diém cuc tri duong nén ham g(|x|) ¢ 5 diém cuc tri.
Suy ra ham g(|x - m|) c6 tat ca 1a 5 diém cuec tri.
Chon B
Ham s6 y = f(—|x+2021m| —2m+ 1) c6 cuing sb diém cyec tri v6i ham sb y = f(—|x| -2m +1) .
So do6 bien doi do thi:
fx) > f(=x) > f(=(x+2m=1)) = f(-x=2m+1) > f(-|x|-2m+1)
Céc diém cyc trj ciia ham s6 f(x) 1a: (x, =a<-1); (x, =-1); (x, =-3); (x, =—b<-3)

Suy ra cac diém cuc tri ciia ham s6 f(—(x +2m— 1)) = f(—x -2m+ 1) la
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(x,=—a-2m+1); (x, =1-2m+1);(x, =-3-2m+1);(x, =—b—2m+1)
Dé ham s6 y=(—|x|—2m+1) c6 dang 5 diém cyc trj thi ham sb yzf(—x—2m+1) c6 dung 2
gia tri cua m.
Cau33: ChonB
Ta co: f'(x):O<:> izzz
y=f(x3—mx2—5x+4m)<:>y'=(3x2—2mx—5).f’(x3—mx2—5x+4m)=0
3x* —2mx-5=0

o —mx? —5x+4m=-2

[3x2 —2mx—5=0

"(x® —mx*—5x+4m)=0
—f( ) x°—mx*—5x+4m=2

SN (x—Z)[xz—(m—Z)x—Zm—l]: (2)

(3)

3% ~2mx—5=0 (1)
0

(x+2)[x2 —(m+2)x+2m—1]

A =m*+15>0
Co 14, =m’—4m+8>0
A, =m’—-4m+8>0
Nén (1) luon cé 2 nghi¢m phan biét, (2) ludn c6 3 nghiém phan biét, (3) luén cé 3 nghi¢m phan
biét.
DPéhamsé y = f(x3 —mx* —5x+ 4m) ¢6 6 diém cuc tri thi (1) ¢6 2 nghiém tring véi cac nghiém

cua (2) hoac (3).

Trwong hop 1: Phuong trinh (1) nhdn x =-2 1a nghiém < m :2 (thtr 1ai thda man).
Trwong hop 2: Phuong trinh (1) nhan x =2 1a nghiém < m = %7 (thwr lai théa man).

Viay co 2 giatri m= i%théa min yéu cau dé bai.
Cau34: Chon A
Taco:y= [f(x)—rﬂ3 —3[f(x)—m}—3m

' 2 \ , 3[f(x)—m]2—3=0

=y ={3| f(x)-m| =3,.f'(x)=>y'=0&
AR pe
) fx)=m+1(1)

PN [U(")_’ﬂ Lol ) =m-12)

f)=0 £1(x)=03)
Nhain xét: s6 diém cuc tri ctia ham sd y= [f(x)—m] —3f()
phuong trinh (1);(2);(3).
Dua vao bang bién thién, suy ra phuong trinh (3) c6 3 nghiém phan biét.

la tong so6 nghiém bdi 1¢ cla ba

Vay déhamsé ¥ = [ f(x)- mf’ ~3f(x) ¢69 diém cyc tri thi phuong trinh (1) va (2) c6 6 nghiém

phan biét boi 1¢. Cin cir vao bang bién thién, c¢6 2 trudng hop sau:
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Cau 35:

Trwong hop 1: Phuong trinh (1) c6 2 nghiém phan bi¢t, phuong trinh (2) c6 4 nghiém phan biét.

\ y=m+1 /
f(x) \ : /
y=m-1 )
)/
=

meZ

m+1>2 m>1
= = Sl<m<3—>5=>m=2.
—2<m-1<2 -1<m<3
Khi m+1=2< m=1 thi phuong trinh (1) c6 3 nghiém phan biét, trong d6 c6 1 nghi¢m bdi
chin nén m =1 (thoa man).
Trwong hop 2: Phuong trinh (1) c6 4 nghiém phéan biét, phuong trinh (2) ¢6 2 nghiém phan biét.

x —oh S

+aoo +0

2
y=m+1 /
\_2
y=m-1
\—5
-2<m+1<2 3<m<l1 7
= = & B<m<-1——"5=>m=-2.
S5<m-1<-2 —4<m<-—

Khi m—-1=-2 < m=-1 thi phuong trinh (2) c6 3 nghi¢m phan biét, trong d6 c6 1 nghiém bdi
chén nén m = -1 (théa man).
Vay me {—2;—1;1;2} .
Chon D
Ta co:

v =3f () £(x)] ~2mf (x).f (x)~(2m=3).f(x)
- 7(3)|3( () - sz<> <zm 3)]

(x)=0

3(f(x)) —2mf (x)-(2m-3)=0

Duya vao d6 thi = f'(x) 0 c6 4 nghiém don phan biét.

~—

Cho y'=0<
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Cau 36:

Cau 37:

Dé ham sb ¢6 4 cyc tri = 3(f(x))2 - 2mf(x) —(Zm —3) =0 v6 nghiém hoac c6 nghi¢m kép.
bit t= f(x)= 3t —2mt—(2m-3)=0

Phuong trinh v6 nghiém:

SAN<0om +3(2m-3)<0om* +6m-9<0 -3-32<m<-3+3/2

Viy c6 9 gié tri cia tham s6 m thoa yéu cau bai toan.
Chon C

Taco y' =2f(x)f'(x)-2(m+2) f'(x) =2f'(x)(f(x)-m—2)

o [F@=0)
Y fx)=m+2

Duya vao db thi thi (*) c6 4 nghiém

m+2<-3

Do d6 dé ham sb ¢6 5 diém cuc tri <
m+22>6

| ™7 Vay c6 33 gié tr
med ayco 33 giatri m |
Chon B
Ta co: y'=2(f(x)+m).f’(x)
f(x)=—m
—_— -
f'(x)=0 x=4
x=7

3 D :
y=—m /\ ¥ = f(z)

Ham s6 c6 5 diém cuc tri khi

-m< -2 m=2 ., L
= . Vaycd 22 gid tri m
2<-m<5 S<m<-2
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Cau 38:

Cau 39:

Chon B

Ta co: y'=3f7(x).f'(x) +12f(x).f (x) = 3f(2). £ () ( f(x) +4)

_x:u(u<—2)
x=b(-2<b<0)
1) =0 x=c(0<c<3)
y=0e| fx)=0 o|*=4(@>3)
fy=—4 |¥=72
x=0
x=3
_x=—2
z —0o0 a -2 b 0 C 3 d +0C
—+oc 1 +o0
f(x) \ / \ /-'LO
\ / \—3

Bang xét ddu.

xr —00

b

0

€

/

y —

o + 0

0

+ 0

0 +

0

Duya vao bang xét dau y' thi ham so6 c¢6 4 diém cuyec tiéu

Chgn A

Xéthams6 y=g(x)=f(f(x)-3x+9)=g'(x)=(f"(x)-3) f'(f(x)-3x+9).

Giai phuong trinh dao ham: g'(x)=0<

f'(x)=3
f(f(x)-3x+9)=0

(comot nghiem boi le)

D¢ xét phuong trinh f'(f(x)~3x+9)=0 thi ta can khao sat ham s6 /(x)=f(x)-3x+9.

Taco: h'(x)=f'(x)-3=0< f'(x)=3<x=cx=a.

Béng bién thién:

10

K(z)

i
i
|
9

/

/
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( ) f(x) 3x+9=-5=2nghiemboile

Xét f'(f( )- 3x+9) h(x)=f(x)-3x+9=>be(0;5)=2nghiemboile
(x) f( ) 3x+9 =5=2nghiemboile

Nhu vy phuong trinh dao ham g'(x)=0 ¢

Cau 40:
Chon A
bit u=x"-3x>+1=u'=3x"—6x.

c6 7 nghiém bdi 1é ing voi 7 dieém cuc tri.

Str dung phuong phap ghép truc nhu sau:

X |=0 0 2 +0o0
u |~ =3 0 > | < 0 -3 0 1 > 40
f(u)
—00 -=Q0

Nhu vay ham sb ¢co tat ca 7 diém cuc tri.
Cau4l: ChonB

Xét ham s6 g(x)= f(2"3'3"+2 + m) =g'(x)= 3(x2 —1).2"3‘3)(+2.f'(2"3"3)‘+2 +m).1n2 .
x*—1=0< x=+1= co 2 nghiem boi le

Cho g'(x):()@ f,(2x3—3x+2+m):0

Pé thoa mén yéu cau bai toan thi phuong trinh f '(2)‘3’3“2 + m) =0 phai c6 7 nghiém bdi l¢.

2x3—3x+2 +m= _2 2x3—3x+2 + 2 =—m
3_ 3 3
Ta c6: f’(2" 3X+2+m)=0<:> 2 ] | 27 =y
3 3
2x —3x+2+m:4 2x 73x+2_4:m

L N N \ £ 3_ 3_ 3_ A N A A
Xét sy bién thién cua ba ham s6 2° > +2, 2° 7 —1, 2° 2 _4 trén cung mot hé truc toa
do

x —00 -1 1 +o0

+00

LIS e
SN
/ -

-3

—o0

Dé phuong trinh f '(2)‘3’3 2 4 m) =0 phai c6 7 nghiém bdi 1¢ thi
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Cau 42:

Cau 43:

12<-m<15 —15<m<-12 .
—L s m = {-14;-13;-12;-3;-2;—1}.
0<-m<3 -3<m<0

Viay c6 6 gia tri nguyén ctuia tham s6 m thod man.
Chgn C
Ham s0 lién tuc va xac dinh trén toan R va cd dao ham khong triét ti€u trén mat 1an can chira

diém x =0 nén ham sb f(|x|) dat cuec tri tai diém x=0.

Dé ham s6 f(|x]) ¢6 5 diém cuc tri thi ham s6 £ (x) phai c6 hai diém cyc trj duong.

Ta ¢6: f’(x)z[xz —5x+1—%)(x2 —4x+%+8]=0

2 m
- X _5x+1_z—0 4(x2—5x+1)=m:f(x)

P odxtMig—0 —4(x2—4x+8)=m=g(x)
4

V& hai d6 thi ham sé f (x), g(x) trén cung mot hé tryc toa do nhu sau:

Ay
f(x)
y=m
/ >
X
y==17
y ==20
. g(x)
-16<m<4 -16<m<3
L — , | -32<m<-21 -31<m<-21 2 o
D¢ c6 ding hai diém cyc tri duong thi & —™=— co tatca 33
m=-17 m=-17
m=-20 m=-20
gi4 tri nguyén cta tham sd m thoa man.
Chon C

f'(x)=0=> co 3 nghiem don: x=-3;x=0;x =1
f? (x) -m=0
Dé ham s6 g(x) c6 dung 9 diém cyc trj thi phuong trinh /7 (x)—m =0 phai c6 6 nghiém boi

Co: g'(x)= ?»(f2 (x)—m).f'(x) =0

1€.
S(x)=m
~(x)=m

Suy ra:
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Cau 44:

Cau 45:

Cau 46:

Xét sy trong giao cua hai ham s6 f(x) va —f(x) trén cung mot bang bién thién nhu hinh v&

sau day:

+00

=00

Suy ra 1<m<3e1<m<9= c6 8 gia tri nguyén m thoa man.
Chon C

x’=2x

Ta co: f(x)= J. g(z‘)dtzG(t)

2018

x*=2x
=G(x*-2x)-G(2018).
g~ O ~2x)-6(2018)

Dao ham f'(x)= G'(x2 —2x)(2x—2) = g(x2 —2x).2(x—1) .

Xét phuong trinh
[x=1 = nghiem boi le

X' —=2x=-3 (vo nghiem)

g(x2 _2)‘)-2()5_1):0@ g(x2 —2x)=0<:> (x2 —2x)2 =a>0=>co hai nghiem kep

X —2x=7 < x=1+232 = hai nghiem boi le

Suy ra phuong trinh dao ham c6 3 nghiém bdi 1¢é nén ham sb co 3 diém cuc tri.
Chgn A
Xét ham s g(x) =f(x2 —2mx+1):> g'(x) =2(x—m)f'(x2 —2mx+1).
XxX=m XxX=m (1)
S| xP-2mx+l=1 <|x*-2mx=0 (2) (*)

X =2mx+l=-1 | x*—2mx+2=0 (3)

X=m

Cho g'(x):O<:>|:f'(x2 _2mx+1):0

Bai toan yéu cau phuong trinh (*) phai c6 dung 3 nghiém boi 1€. Pa c6 mot nghi€m boi 1¢& &
phuong trinh (1) , vay nén trong hai phuong trinh bac hai con lai phai c6 mdt phuong trinh co
hai nghi¢m phan biét va phuong trinh con lai khong c6 nghi¢ém phan biét.

A, =4m*> >0 <:>{m;«r&0
Ay =4m* —8<0  |~2<m<2
Vay c6 hai gia tri nguyén cua m thoa man.

Chon C

bat g(x)=x"=3mx’ +3(2m—-1)x—m.

Taco: A, =4m* va A3=4m2—83{ — s m={=£1}.
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z
A

Cau 47:

Hinh v€ minh hoa:

0

Pao ham g'(x)=3x2 —6mx+3(2m—1)=3(x2 —3mx+2m—1)=0:> x=Lx=2m-1.
Yéu cau bai toan tvong duong véi d6 thi ham s6 y = g(x) 6 hai diém cuc tri va hai diém cuc

tri ndy ndm phia bén phai Oy va nim vé hai phia ciia truc hoanh, dong thoi g(0)<0. Suy ra:

m#1
2m-1#1 m¢11 m>-
2m-1>0 m>5 2-2 2442
(1) (2m_1)<0<:> &y m< <>m>
g\E (2m~2)(~4m +12m* ~10m +2) <0
g(0)=-m<0 2+42
m>0 m> 5
m>0
Két hop diéu kign —222%2] 55 <1 <2022 . Viy c6 tht ca 2021 gia tr thoa man.
Chon B

x=-3=3-2x=9
Ham s f(3-2x) datcuc tritai | x=—-1=3-2x=5.
x=4=3-2x=-5
Vay ta coi nhu ham s f(x) s&dat cyc tri tai cac diém x=-5x=5:x=9.
Ta dat g(x) = f(x2 —me) = g(|x|) = f(x2 —2m|x|).
Nhan thiy ham s6 g(x)= f(x* —2mx) xéc dinh tai diém x =0 va khong phai la hang s6 trong
mot khoang chira diém x =0, nén ham s g(|x|) = f(x2 —2m|x|) s€ dat cuc tri tai x=0.
Péham s6 g(|x]) = f(x’ —2m|x|) ¢6 7 diém cyc tri thi ham sb g(x)zf(x2 —2mx) 6 3 diém
cuc tri duong.
Y=m [x=m (1)
2 _ 2 _ _9—
Ta co: g’()c)=(2x—2m)f'(x2 —2mx)=0 ; _i:Z;z SN ;CZ —EZ—;E ((?)
x> —=2mx =-5 _x2—2mx+5:O (4)

D@ thdy phuong trinh (2) va (3) mdi phuong trinh cho ta m¢t nghiém don va duong. Phuong
trinh (4) néu c6 nghiém don va duong thi s& c6 hai nghiém phan biét. Vi vay phuong trinh (4)
khong thé c¢6 hai nghiém phan biét dwong, tirc 1a phai c6 hai nghiém phan biét am hodc khong
c6 hai nghiém phén biét va phwong trinh (1) ¢6 nghiém duong.
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Suy ra:
m>0

Aly=m"=5<0

{A'W =m*=5>0

0<mS\/§—>me(O;\/§]:>{Z_OS:>P:2(a2+b2):2(02+5):10
2m<0
Cau48: ChonD

Xét ham s6 g(x)= f()c3 —mx’ —2x+m):> g'(x) =(3x2 —2mx—2)f'(x3 —mx’ —2x+m).

Yéu cau bai toan xay ra khi phwong trinh dao ham phai c6 6 nghiém boi 1¢é:
x> —2mx—2=0

Sl —mx* —2x+m=—1.

3x =2mx—-2=0

Taco: g'(x)=0
acd: g'(x) <jL"(xs—mxz—2x+m)=O

X —mx?=2x+m=1

Phuong trinh 3x° —2mx —2 =0 luon cho hai nghiém phan biét. Suy ra hai phwong trinh con lai
phai cho dung 4 nghi¢m boi 1é:

o —2x e m=—1 - (x—l)(x2 —(m—l)x—m—l) =0 (1)
X —mx’ =2x+m=1 (x=1)(x* =(m+1)x+m-1)=0 (2)
Nhan thdy hai phuong trinh (1),(2) ludn cho hai nghiém phan biét, va cac nghiém cia hai

phuong trinh nay 1a khong trung nhau.
Dé hai phuong trinh ¢6 dung 4 nghiém boi 1¢ thi:
Truong hop 1: x=1 13 nghiém cta (x—l)(x2 —(m-1)x—m —1) =0 va x=-1 khong phai 1a

nghiém cua (x—l)(x2 —(m+1)x+m—1)=0.
Truong hop 2: x =-1 1a nghiém cua (x—l)(x2 —(m+1)x+m—1)=0 va x =1 khong phai 1a
nghiém cua (x—l)(x2 —(m—l)x—m—l) =0.

i 1
_ m=s
1—(m—1)—m— =0
1+(m+1)+m—1%0 mE=s 1
Suy ra: = oSm=1—
1—(m—1)—m—1¢0 mil 2
1+ (m+1)+m—1=0
m:_l
L 2
Viy ¢6 hai gia tri thuc ciia m thod man.
Céu 49:
Chgn C
3 2
Ta c6: f’(x)za(x+2)(x—1):>f(x)=a[%+%—2x}+b.
4:&a+b a=m
Db thi ham s6 di qua A(-2;4), B(I;-1) néntacé: | - , e Z .

“l=—Za+b |b=—
6
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Cau 50:

3 2
Ham sd ban dau 1a f(x):& I, +i.
9{3 2 27

u=x3—3‘x2 —1‘+m

Dat x=-2.
f(x)—)f(x)zOC:{ B
x=1
Béng bién thién:
e =1 0 1 2 o0
40
H,,,_H_h__“
1 —1+m =1+m
/ —3+m
—C
[(—2>-3+m [(m<1
(loai)
1<-1+m m>2

Yéu cau bai toan xay ra khi va chi khi:
—l+m<l<l+m

-2>-1+m m<-—1
{ { 0 (Zoai)

1<1l+m

{—3+m<—2<—1+m {—1<m<1
=

Vay me(0;1)=> khong c6 gia tri ndo ciia m thoa man.
Chon D
=u'(x)=21"(x).f(x)-2/"(x).

. f'(x)=0< xe{1;5;9}
Giai phuong trinh dao ham: u'(x)=0< .
f(x)=1exe{a;b;c;d}
Lai co: h'(x)=0< x={£9; £5; £1;0} .

Béng bién thién:

CHUYEN PE: HAM S

z —w a 1 b 5 c 9 d +®

wf@) - 0 + 0 - 0 + 0 - 0

+ 0 - 0 +
2 15-m 15-m KE
u(a;) /-m /\ / \
-1-m -1-m -1-m -1-m
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-9<-1-m m<8
—5>-1-m m>4
Déhamsé g(x) co 51 diémeyctrithi {1<8-m <im<7<4<m<6.
5>8-m m>3
9<15-m m<6

Vay c6 mot gia tri m =5 thoa min yéu cau bai toan.
Cau51: ChonB

X =
x*=0 ol=-l
Ta c6: g(x):xz[f(xz—l)T:O@ f(;2—1)=0<:> x*—1~-0,5
x*-1%~0,5
_x2—1=1

©xel0r 0,5 +1,5; 42}
Phac hoa nhanh d6 thi:

—JL.5 —/0.5 0 o5 1.5 Z %

AVARVAY.
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Cau52: Chon B

Xeétham s0 y =[x ~8x+7|+x* -3, tap xéc dinh trén R .

, 2x* —8x+4 neu x <lhoac x>17 . |4x—8 neu x<lhoac x =17
Taco: y= =y'=
8x—10 neul<x<7 8 neul<x<7
Béng bién thién:
& | — oo 1 7 + oo
o -

Suy ra ham s6 ¢6 mot diém cuc tri x=1.

bat u = ‘xz —8x+ 7‘ +x” —3. Su dung phuong phéap ghép truc:

N 1 + oo

U |+eo 3 2 1 1 -2 5 | 1
o000 B R Ry

Suy ra ham s6 y = |f(u)| ¢6 7 diém cuc dai.
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IL. CUC TRI CUA HAM SO PHAN 2

& DE BAI

Caul: Chohamsd y= f(x) c6 bang bién thién nhu sau:

7 | T
flz) \2/5\_00

z 2 Z 2
S6 diém cyc dai cua ham s6 g (x)= [f(2x2 + x)] 1a
A. 3. B. 2. C. L D. 4.
Chu2: Cho ham s0 f(x)=ax"+bx +cx’ +dx+e,(a#0) c6 do thi ham s6 f'(x) nhu hinh v&. Biét

rang e>n

S6 diém cyc tri cia ham sé y = f'(f(x) —2x) 1a
A. 7. B. 6. C. 10 D. 14.
Cau3: Chohamsd f(x) codaoham lién tuc trén R, dd thihamsé y = f7(x) c6 dung 4 diém chung

v01 truc hoanh nhu hinh v€ bén dudi:

Ay

1 X

/ 0 LN 2 4

C6 bao nhiéu gia tri nguyén ciia m dé hamsé y = f(|x|3 —3|x| +m+ 2021) c6 dung 11 diém cuc

tri?
A. 0. B. 2. C.5. D. 1.
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Cau4: Cho d6 thi cua ham s0 y = f(x) nhu hinh v& bén dudi. Hoi co tat ca bao nhiéu gia tri nguyén
ctia tham sb m dé ham s6 f(3f(x) - m) ¢6 dung 6 diém cuc trj?
A\},

f(x)

Y

/O 3 b

A. 7. B. 4. C.6. D.5.
Cau5: Cho ham s bac nim y = f(x) ¢6 dd thi y= f’(x) nhu hinh bén. Sé diém cuc tri ciia ham sé

g(x)zf(x3 +3xz)—2x3—6x2 la

Yy

N === - -

W

A. 7. B. 10. C.5. D. 11.
Chu 6: Cho ham s bac bon tring phuong y = f(x) c6 bang bién thién sau

x —00 =2 0 2 +00
f'( x) - 0 + 0 - 0 +
+0 6 +00
(%) \ / \ /
2 2
S6 diém cyc trj cua ham sb g (x)= Lz(f(x) — 6)4 1a
x
A. 2. B. 4. C.5. D. 3.

Cau7: Cho ham s y=f(x) c6 dao ham f'(x)=(x—-2)"(x*—x) v6iVxeR. Goi S 1a thp hop tht
ca cac gia tri nguyén duong cta tham sd m dé ham s6 f (%xz —6x+mj ¢6 5 diém cuc tri.
Tinh tong cac phan tir cia S ?

A. 154. B. 17. C. 213. D. 153.
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Cau8: Chohamsd y = f(x)c6 do thi dao ham y = f’(x) nhu hinh vé.
AV

VH

! 2
D 01\/

S6 diém cuc dai ctia ham s6 g(x) = f(x> —4x+3)—3(x—2)> +%(x -2)* 1a
A.7. B. 3. C. 4. D. 5.

Ciu9: Cho ham s6 bac ndm y = f(x) c6 d6 thi ham s6 y = f"(x) nhu hinh v& dudi dy. S6 diém cuc
tri cia ham s§ y = f(4x2 —4x)—§x3 +6x7 —4x+1 1a

. Y

I
[

—_———— = = - =
\
o

s
A. 4. B.S. C.9. D.7.
Cau10: Chohamsd f(x) ¢ f(0)=-1.Biét y= f"(x) la ham s béc ba c6 dd thi 1a dudng cong dudi
day.
YA
S6 diém cuc tri ciia ham sd g(x) ‘ ( ) xz‘ 1a
A.3. C.5. D. 4.
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2
A

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

)
Cho ham s6 ¥ = f'(x) 1a ham s6 da thirc bac bén. Biét f(0) =0 va do thi ham s6 y = f"(x)

¢O hinh v€ bén dudi.

Ham sé g(x)= ‘5f(|2 sinx—l| —1) + 4‘ ¢ bao nhiéu diém cuec tri trén doan [0;37]?
A. 16. B. 32. C.17. D. 33.
Cho ham s6 y = f'(x)c6 dao ham lién tyc trén R va f(-3)=0 dong thoi c6 bang xét dau dao

ham nhu sau:

f@ o+ 0 - 0w

Ham s6 g (x)=[2(r+1)" =6(x+1) =3/ (=x* ~4x" ~4x" ~2)| 6 bao nhicu diém cye tri?
A 7. B. 6. C.3. D.5.
Cho ham s6 y =[x* —4x’ +4x” +m| (m 1a tham s6). Khi m thay 6 thi s6 diém cuc tri ciia ham

s6 co thé 12 @ hodc b hodc c . Tinh tich ab.c.

A. 105. B. 120. C. 60. D. 15.

Cho f(x) la ham sb bac 4 thda man f(0)=0.Ham s6 f"(x) c6 c6 bang bién thién nhu sau
x 2 L

£ |+

+o0

e 1\

¢6 bao nhiéu diém cuc tri

Ham s6 g(x)= ‘f(—x2)+ 3x* —x*
A 4. B.3. C.5. D.2.
Cho ham s6 da thic f(x) c6 d thi nhu hinh v&.

Y

S6 diém cuc tri cia ham sé y =‘f(1—2)()—[f(1—2xﬂ2 +2| 1a

A. 7. B.9. C.11. D. 15.
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Chu 16: C6 bao nhiéu sb nguyén m thudc khoang (—10;10) d€ dd thi ham s0 y =|x* —2x+m|+2x+1

¢ ba diém cuec tri
A. 10. B. 19 C.9. D. 5.
Cau17: Cho hamsé y = f(x) c6 bang bién thién dao ham nhu hinh V& sau:

X — -1 0 2 +o0

b 5 +a0
/'@ \ / \ /'
=2 -3

Hoi s6 diém cuec tri toi da ctia ham y = ‘2‘ f (x2 - 2x)‘ - 2021‘ bang bao nhiéu?

A. 29. B. 23. C.15. D. 31.
Chu 18: Cho ham s y = f(x) c6 f(-2)=0va dao ham lién tuc trén R va c6 bang xét dau nhu hinh
sau
X | — 0 -1 2 +~u
f'(x) + 0 - 0o +
Ham s§ g (x) =[15f (=x* +2x" =2)~10x° +30x’| ¢6 bao nhi¢u diém cyc tri?
A. 2. B. 3. C.5. D. 7.

Cau19: Chohams6 y = f(x)=ax’+bx*+cx+d c6 d thi nhu hinh v&.

Dit g(x):fz(x—m)—me(x—m),VxeR. Co6 bao nhiéu gia tri nguyén cua m thudc
[—10;10] dé g(x) c6 dang 2 diém cuc tiéu?
A. 18. B. 5. C. 4. D. 16.

Cau 20: Cho do thi ham s6 bacbon y = f(x) nhuhinh vé bén. So cac gida  y 7
tri nguyén cua tham sé m thudc doan [-2020 ; 2021] dé hams6 S|~~~ ~—~—- 7\
g(x)= f*(x)—mf (x) c6 ding hai diém cuc dai 1a. ."' \
A. 2027. B. 2021. / \
C. 2019. D. 2022. / |

‘_\_\-\-\_\"“td_.
St
]
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z
A

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Chohamso y = f(x) c6 dao ham lién tuc va xac dinh trén
R va c6 dd thi nhu hinh v& bén dudi. Hoi ham sb
y=2f(f(x))+/(3-2/(x)) co it nhat bao nhiéu diém

cuc tri?

1N
o1 o / TN \

f(2)

Cho hai dudng cong (C,):y=x"—(m+1)x’+2 va (Cz):y = 2(x+l)4 —4x* —8x+3m . Biét
rang mdi dudng cong déu co 3 diém cuyc tri tao thanh tam gidc dong thoi cac tam gidc dong dang
v6i nhau. Héi m thudc khoang nao dudi day?

A. (1;2). B. (0;1). C. (2;3). D. (3;4).

Cho ham s y=f(x) =x —(2m+l)x2 +(3—m)x+2. Tim tat ca cac gia tri thuc ctia tham sb

m dé ham s6 y=f(|x|) c6 ba cuc tri.
A.m>3. B.—%<m. C.m=>3. D. —%<m£3.

Cho ham s6 y = f(x) c6 dao ham f(x)= (x—8)(x2 -~ 9),Vx € R . Co bao nhiéu gia tri nguyén
duong ciia tham s6 m déham s g(x)= f(‘x3 + 6x‘ + m) ¢6 it nhét 3 diém cuec trj?

A. 5. B.7. C. 8. D. 6.

Cho ham s6 y = f(x) lién tuc trén R va c6 bidu thire dao ham f”(x) = x> —3x” —10x. Hoi c6
tat ca bao nhiéu gia tri nguyén ciia tham sé m dé hamsd g(x)= f(‘x2 —2mx +m— 1‘ - 3) c6 13

diém cuec tri?
A. 2 B.3 C. 4 D. 5
Chohamsé y = f(x) cédaoham f'(x)=(x- 7)(x2 —9), Vx € R . Cé bao nhiéu gia tri nguyén

duong cia tham s6 m @& ham s6 g(x) = f (jax’ +bx|+2m+3) véi ab>0 c6 it nhit 3 diém

cuec tri?
A. 1. B. 2. C. 3. D. 4.
Cho ham s6 f/(x) lién tyc trén R, c6 bang bién thién duéi day

-m -1 0 2 +o

S(x) -0 R -0 b

C6 bao nhiéu gi4 tri nguyén ctia tham s6 m dé ham sb y :\ f(|6x—5|)+2021+m‘ c6 3 diém

cuc dai?
A. 5. B. 6. C.7. D. 8.
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Cau 28:

Cau 29:

Cau 30:

Cho ham s6 f'(x) c6 dao ham lién tuc trén R va c6 d6 thi ham s6 y = f'(1+ 2x) nhu hinh vé:

y=f'(1+22)

—5

A

C6 tat ca bao nhiéu gi tri nguyén cua tham s6 m dé ham sé y = f(—|x|2 + 2|x| -2020+ m) co

7 diém cuec tri?
A. 5. B. 8. C.7. D. 6.

. x ax+b neu x <—1 . o A L. .
Cho ham s6 f(x)= , , Vo1 a,b 1a cac tham s6 thuc xac dinh va
x“+bx+a-9 neu x > —1
ham so6 lién tyc trén toan R . Hoi 6 tat ca bao nhiéu s6 a 1a so nguyén dé ham so f(x) co

dang hai diém cuc tri?
A. 5. B. 8. C.7. D. 6.
Cho ham s6 y = f(x) lién tuc va c6 dao ham trén R, ham s6 y = f(2021x —2) c6 do thi nhu

hinh v& dudi day. C6 tit ca bao nhiéu gia tri nguyén cua tham sb m thudc doan [-2022;2022]

c6 dung 17 diém cuc tri?

dé ham s6 y:‘[f(l—4x)]3 S3f(1-4x)—m

A. 35. B. 33. C. 34. D. 32.
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Cau31: Chohamsd y= f(x) c6 dao ham lién tuc trén R . Biét rang ham s6 y = f(x2 + 2x) 6 do thi

trén R ctia dao ham nhu hinh v&. S6 diém cuec tri ciahamsé y = f(x4 - 4|)c|3 +6x° — 4|x|) bang

yh
y = (f(z® + 22))’

A. 9. B. 11. C.7. D. 5.
Chu 32: Cho ham sé da thire £ (x) c6 do thi cua dao ham f”(x) nhu hinh v& bén:

Y

Biét ring f(0)=0.Ham s g(x)z‘f()c6)—x3
A.7. B. 4. C.5. D. 3.
Céu 33: Cho ham s f(x)zaxs+bx4+cx3+dx2+ex+f(a¢0) va ham sb y=f'(x) ¢6 hinh vé& dudi

¢06 bao nhiéu diém cuc tri?

day

Bl i i i . i o o, i

Bit g(x)= £ (3x-1)=9x" + 24 ~6x+2021. Hoi him 58 f = g(}x) 6 bao nhicu diém cye

tri ?
A. 7. B. 3. C.9. D. 5.
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cho ham s6 f'(x) c6 dao ham lién tyc trén R va bang bién thién ciia f’(x) nhu sau:

X —o0 —\/5 0 1 J§ +0

+o0

f'(x) \_51
\_\lg

—0

Hoi ham s6 g(x)=f (x4)—4x ¢6 may diém cuc tiéu?

A. 1. B. 2. C. 3. D. 4.

Cho ham s6 y = f(x) c6 dao ham trén R va do thi ham s6 y = f’(x) cét tryc hoanh tai céc
7 4 4

diém c6 hoanh @0 -3; —2;a; b;3; c; 5 voi —§<a<—1; 1<b<§; 4 < ¢ <5 (c6 dang nhu

hinh v€ bén dudi). C6 bao nhiéu gia tri nguyén ctia tham so thuc m d&€ ham so

y:f(2|x|+m—3) c6 7 diém cuc tri?

y
—B1=% b 3 c/\5 N
HRVAVAR

A. 3. B.2. C. 4. D. Vo sb.

Cho ham da thirc y = f(x). Haim sé y = f'(x) c6 d6 thi nhu hinh v& sau

v

~
A

C6 bao nhiéu gié tri ciia m €[0;6];2m € Z dé ham sé g(x) = f(x* = 2|x~1|-2x+m) c6 ding

9 diém cuc trj?
A. 7. B. 5. C.3. D. 6.
Cho ham s y=f(x) c6 dao ham la f'(x):(x—2)2 (x2—x),xeR.G(’)iSlatéphoptétcéceic

[ . A 5 A A 1.2 A 1 r < R . ’ A
gia tri nguyén duong cua tham so6 m d¢ ham so 1 (5 X’ —6x+ m) c6 5 diém cyc tri. Tinh tong

tat ca cac phan tir cia S.
A. 154. B.17. C. 213. D. 153.
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2
A

Céu 38: Cho ham s6 bac bon y = f(x) ¢ d6 thi nhu hinh v& bén:

Cau 39:

Cau 40:

yA

-1 O 2 T

S6 diém cyc tri cia ham s6 g (x)=[ / (x) ] +[/"(x)] =2/ (x)./"(x) 1a
A. 4 B. 7 C.5 D.3
Cho ham sb y = f(x) c6 dao ham f'(x) =4x’ +2x va f(O) =1. Sb diém cuc tiéu cua ham sb

g(x)=f3(x) la

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

Ham sb f (x) == | —m| (v6i m 1a tham s thuc) c6 nhiéu nhat bao nhiéu diém cuc tri?
X"+

A. 2. B. 3. C.5. D. 4.
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<. HUGNG DAN GIAI
Caul: ChonB
Ta cé: g(x)z[f(sz +x)r; g’(x):Zf(sz —|—x).f/(2x2 +x).(4x+1).
4x+1=0x= —l
4
Giai phuong trinh dao ham: g’(x) =0 < f(2x2 + x) =0
/(2% +x)=0

. 2x* +x=—2(vo nghiem =

Tur bang bién thién ta co: f’(Zx2 + x) =0& ( & ) &

xX=—
2

Duya vao bang bién thién ta c6 phuong trinh f (x)=0 chi ¢ 1 nghiém x, > 1. Khi d6

2x* +x=1

X=X E(—oo;—l)

f(2x2+x):O<:>2x2+x:x0 & 1 .
xX=x,€|—;+00
2
Do lim g(x)= lim g(x)=-+oo nén tacé bang bién thién:
x—+00 X——00
1 1
xr |—00 T —1 1 B D) +00
g - o + 0 - 0o 4+ 0o - 0o T

g<x)+°\/\/\/+“

Tir bang bién thién clia ham sé y = g(x) ta c6 s6 diém cuc dai ciahamsé g (x)= [f (Zx2 - x)r
la 2.
Cau2: Chon A

: =f =2x)=>y' =(f"(x)- ! x—x—@f,(x)zz
Xety—f(f(x) 2) y_(f( ) 2)f (f( ) 2 )_0 |ifn(f(x)_2x)zo'

Véi f'(x)=2.Dudng thang y =2 citdd thi f'(x) tai 3 diém phan biét.
f(x)—szm,(m<0) (1)
f(x)—2x=n,(n<e) (2)

bat h(x)=f(x)-2x=1'(x)=f'(x)-2=0< f'(x)=2.

Bang bién thién cua /(x):

Véi f'(f(x)-2x)=0&
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z
A

Cau 3:

X —a0 X 0 - Y

K (x) 0 0 0

i i ol

h(0)=e=n>m

Vay cac phuong trinh (1) va (2) cho 4 nghiém phén biét.

Chon D

Xét x>0: Ham s co dang y :f(x3 —3x+m+2021)

Khi do ta ¢ dao ham nhu sau: y' = (3x” = 3) £'(x* = 3x +m+2021)

Do nghiém ctia phuong trinh x* —3x+m+2021=4 1a cic nghiém boi bac chin ctia phuong trinh
y'=0 nén ta co:

x=1 (dox>0) x=1 (dox>0)
, 3x'=3=0 X =3x4m+2021=-1  |m+2021=—x'+3x—1
V=0 . = =
f(x —3x+m+2021)=0 X =3x+m+2021=1 m+2021=—x>+3x+1
X =3x+m+2021=2 m+2021=—x> +3x+2

V& d6 thi ba ham s6 y=—x"+3x—1; y=—x>+3x+1; y=—x’+3x+2 voi x>0 trén cing
mot hé truc.

1 L
/J\ y =m + 2021

y=—x>4+3x—1

Ham sb y =f(|x|3 —3|x| +m+2021) c¢6 dung 11 diém cyc tri
©Hamsd y=f(x*=3x+m+2021) c6 diing 5 diém cuc tri duong
& Phuong trinh f7(x* = 3x+m+2021)=0 cé ding 4 nghiém bdi 1¢ dwong va khéc 1
< DPuong thing y=m+2021 cit d6 thi ba ham sb y=—x’+3x—-1; y=—x"+3x+1;
y=-x"+3x+2 tai 4 diém phan biét c6 hoanh d6 dwong khéc 1
-1<m+2021<1 -2022 <m < —2020 U o
= = . Do diéu kién m nguyén nén m =-2021.
2<m+2021<3 2019 <m <-2018
Vay chi c¢6 1 gia tri nguyén ctia m thoa man yéu cau bai toan.
Chon C
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bat g(x)zf(3f(x)—m). Khi d6, dao ham g'(x) =3f’(x).f’(3f(x)—m)

Giai phuong trinh g’(x)=0<:>3f'(x).f’(3f(x)—m)=0 &

Tir d thi ta thiy f’(x):0<:>[x g (1)
X

3 n
Dof’(3f(x)—m)=0<:{ e 3 .
3f(x)=m=3 f(x)—%+1 (3)

Tir (1) va dya vao d6 thi ham s6 y = £ (x) diéuki¢n dé hamsé /(3£ (x)—m) c6 ding 6 diém
cuc tri 1a s6 nghiém cua phuong trinh f (x) =% va phuong trinh f'(x) =%+1 cung voi 2

nghiém & (1) théa man g'(x) ddo ddu 6 1an. Hay néi cach khéc: D& ham sb ¢6 6 diém cyc tri
thi phuong trinh (2) va (3) phdi c6 4 nghiém phén biét. Dén ddy ta c6 hai huéng dé tiép can

la bién luan truyén théng va x¢ét su twong giao trén cung mot hé truc toa do.
V6i cach bién luin truyén thong: Khi d6 xay ra cac truong hop sau:

0<2<q4 [m>0

Truong hop 1: & m<12<9<m<12.Do mnguyénnén m e {9;10;11}.
i1z4 w9
3
ﬂSO m<0

Truong hop 2: &im<9 < -3<m<0.Do m nguyénnén me{-2;-1;0}.
0<%+1<4 m>-3

Vi cach xét twong giao: Tu phuong trinh (3) , ta co: f(x) =%+ l< f(x) -1 =%

Xét tuong giao trén cung mot hé truc toa do nhu sau:
A

N =

-1 ™ 4 m

3< c4s9<m<12
Tir d6 thi, dé phuong trinh c6 4 nghiém phan biét thi
—1<%S0<:>—3<m£0

Viay c6 6 gia tri cua m .

97 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TiCH NAM 2022 CHUYEN PE: HAM SO

Caus5: ChonB
Xét ham sb g(x)zf(x3 +3x2)—2x3 —6x
Tacod g'(x)z(?wc2 +6x)f’(x3 +3xz)—6x2 —12x=3x(x+2)[f'(x3 +3x2)—2].

Yy

y = f'(x)

o ST
Q N a
SN |

>

|
<.¥..
@
.-

[x=0
x=-2
x=0 ¥ +3x7 =¢ ¢, <0) 1)
Cho g'(x):0<:> x=-2 S

(
X +3x7=¢,(0<c, <2)(2)
’ 3 3 2 :2
f(x+ x) (
(¢ >

(

(
X +3x7=¢; (2<¢,<4)(3)

(

4)

_x3 +3x’=¢, (c 4)
Xétham sb h(x)=x’+3x7,tacod h'(x)=3x"+6x.
Bang bién thién /(x):

x —00 -2 0 +oo
h'(z) + 0 = 0 +
+o0
4
0
—00

V& d0 thi ctia cac ham s6 y = h(x), y=¢, y=¢,, y=¢,, y=c, trén cing mot mat phang toa

do ta duoc
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0

Cau 6:

X=X, X=X

Phuong trinh (1)< x=x; (2) < | x=x; (3) | x=x,; (4) © x=x
X=X X=X,

Trong d6 x; <x, <x; <-2<x, <x, <0< x, <X, <Xg.

Bang xét dau g'(x):

Ty

“+o0

g'(z) + 0 - 0 + 0 — 0 + 0 — 0

Tir bang xét ddu ta két luan duge ham s6 g (x) c6 10 diém cuc tri.

Chon B
Theo gid thiét ta cd f(x)=ax* +bx’ +¢ = f'(x)=4ax’ +2bx.

Ttr bang bién thién ta c6 ham sb f(x) diqua 4(-2;2),B(0;6),C(2;2) vacoba diém cuc tri

1

16a+4b+c=2 |97
=4ic=6 & b=-2.Vay f(x):ix4—2x2+6,f'(x)=x3—4x

32a+4b=0 c=6

Ta c6 ham sb g(x) =L2(f(x)—6)4 xac dinh trén D =R\ {0}.

Do ham: g'(x):—%(f(x)—6)4+é.4(f(x)—6)3 J(x)
(/(x)-6) (4x.f"(x)- 21 (x)+12)

=g'(x)="—75—"
f(x)-6=0 (1)
4xf'(x)=-2f(x)+12=0 (2)
x=0

x=i2\/5'

Giai phuong trinh g'(x) =0 < {

Ta co (1)©%x4—2x2+6=6<:{

(2) < 4x.(x’ —4x)—2Gx4 -2x +6j+12 =0 @%x" ~12x* =0

x=i2\/5
Vi x#0 nénco g'(x)=0<
x=x=

Do d6 ham s g(x)co4 diém cuec tri.
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2
A

Cau7:

Chon D

x=2
Taco f'(x)=(x-2)" (x’-x)= f'(x)=0<|x=1.V6i x=2 langhiém kép, x=1x=0 la
x=0

nghiém don. Do d6 ham s6 f = f(x) dat cuc tri tai x=1,x=0.

bat g(x)= f(%xz —6x+ mj

x=6

l362—6x+m=2
2

%x2—6x+m=0(1)'

%xz —6x+m=1(2)

Gia st x, 1a nghiém cua phwong trinh (1) thi %xé —6x,+m=0 do d6 x, khong thé 1a nghi¢m
cta phuong trinh (2)hay noi cach khac phuong trinh (1),(2) khong c6 nghiém chung. Vi vay,
dé ham sb f (%xz —6x+mj c6 5 diém cyc tri thi phuong trinh (1),(2) c6 hai nghiém phan

A >0

9-" 50
A, >0 2

bidtkhac 6 hay {1 62 664 m= 0 9—(”17_1j>0<:>m<18ﬂ>me{1,2,...,17}.
2

m#18,m=#19

Lo _664m=1
2
Vay tong cac gia tri cia m 1a: 1+2+...+17=153.
Chon B
Ta co:
g'(x)=(2x—-4)f'(x* = 4x+3)=6(x - 2) +2(x-2)’ = 2x -4 f'(¥ —4x+3)-3+(x-2)’ |
2x-4=0 x=2

=
F'(P=4x+3)=3+(x=2>=0 | f'(x*—4x+3)=2—(x"—4x+3) (¥
Dat x> -4x+3=¢,taco: ()< f'(t)=2-1¢.

Taco: g'(x)=0

__: 2 X
SFEY i
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Turdo ththam s6 y= f'(r) va y =2 -+ taco:
t=-2 |xX*—4x+3=-2 |x=1
=21 & t=0 - x’—4x+3=0 - x
t=1 | —dx+3=1  |x=2%2
t=2 xP—4x+3=2 x=2++/3
Ta c6 bang bién thién ham sé y = ¢(x) nhu sau:

x |~ 2-3  2-\2 I 2 3 2442 2443 +0
o - 0+ 0 - 0 + O - 0 + 0 - 0 +

Vay him s6 y = g(x) c6 3 diém cuc dai.

~

g(x

Cau9: ChonB
Taco y'=4(2x—l)f'(4x2 —4x)—4(2x—1)(x—1) 3y':4(2x—1)[f'(4x2 —4x)—(x—1)]
1

V=0 y =4(2x-1) f/(4" - 4x)-(x-1)[=0| " 2
f1(4x" —4x)=x-1

Xét phuong trinh: f'(4x” —4x)=x-1 (1)

Pit t=4x* —4x=4x" —4x—t=0 AN =4+4t>01>-1.

x_l—\/1+t x_l_—l—\/1+t
. 2 2
Khi d6: 4x* —4x—t=0< =
x_1+\/1+t x_l_—1+\/1+z
2 2
, —1—+/1+¢
0 f (f)=T
Phuong trinh (1) trd thanh:
, —1++/1+¢
r=—
V& db thi 3 ham sb y=f'(x),y=_1_T M(Cl),y=¥ (C,) trén clng hé tryc toa
0 ta thay d0 thi (C,) cdt do thi y = f"(x) tai 3 diém, dd thi (C,) cit dd thi y=f"(x) tai 1
diém.
Y

0
B

—_
®)
b
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2
A

. X X . <R ~ , y. A .y . A B , 1
V&1 moi nhanh, moi giao diém ¢ s€ twong ing véi mot gia tri duy nhat ctia x khac >

Vay ham s6 y = f(4x2 —4x)—§x3 +6x> —4x+1 c6 5 diém cuc tri.

Cau 10: Chon C

Xét ham s6 h()c)zf(x“)—@c2 cO h'(x)=4x3f'(x4)—12x=4x[x2f'(x4)—3]

h'(x)zO<:>4x[x2f'(x4)—3]=0<:>

Xét phuong trinh (1) : dat /=x" thi phuong trinh c6 dang

f'(1) =% voi £>0 (2). Dya vao db thi, phuong trinh (2) co |

x=0 YA

F(x)= (x20) (1)

\ &S]

mot nghiém duy nhit a > 0. Khi d6 ta duge x = +3a. l()
Béng bién thién cta ham s6 h(x) =f (x4 ) - 6x°
x |- —4fa 0 ia +00
n - 0 + 0 - 0 +
+00 -1 +00
h(x) \ / /

S6 diém cuc tri cia ham sb g(x)z‘f(x“)—&c2

bang sO diém cuc tri cua ham so

h(x)=f (x4 ) —6x” cong voi s6 nghiém don hodc nghiém bdi 1¢ ctia phuong trinh /(x)=0.

Do d6 ham s6 g(x) c6 5 cuc tri.

Cau11: Chon D

3

Tacd f"(x)=ax(x-2)= f’(x):a[x?—xzj+c qua (0;2), (—1;—2).

— 4
Nen{ = f1(x)=x"-3x+2 f(x)==-x"+2x
a=
X |- -1 1-43 0 1 2 1+3 o0
/() — 0 + 0 - 0+
+a0 5 | +o0
(¥ N VAL
flx 3 (] 0
,Z\ .
7 L 5z 3r 137 5 177
! 0 % 2 6 2 2§ a2 s
2sinx—1 -1 1 =3 1 -1
|25inx—1|—1 0—-1 — 0—>1— 2 —5- 15 0—> -1 —0

Bang bién thién ctia ham s6 y=f(t) voi t =|2$inx—1| -1
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t 0 -1 0 —1

0 -1 0

/(1)

_\1 ﬁ&l / 01/2

Suy ra phuong trinh c6 f(|2 sinx—1|—1)= —% c6 16 nghiém trén doan [023”] va ham s

h(x)= 5f(|2 sinx—1|—l) +4¢6 17 diém cuec tri trén doan [0;3”] .

Vay ham s6 g(x) = ‘5f(|2sinx—1|—

1)+4‘ ¢6 16+17 =33 diém cuc trj trén doan [0;372'] ‘

= h'(x)=12(x+1) =12(x+1)=3(-4x* = 120" = 8x).1 " (—x* —4x’ - 4x” - 2)

=12(x+1)(x" +2x) (27 +2x+2) +12(x+1) (&7 +2x) ./ (—x" — 42’ — 42 - 2)

Ma —x* —4x’ —4x* ~2=-[x(x+2)] ~2<-2,VxeR nén dya vao bang xét ddu cia f'(x) ta

Do d6 ddu cita h'(x) ciing ddu véi u(x)=12(x+1)(x" +2x), tirc 1a ddi déu khi di qua cac diém

Tacé h(—-1)=-3f(~3)=0 nén do thi ham sé y =/(x) tiép xtc Ox tai x =—1va cét truc Ox

Cau 12: Chgon D
Pt h(x)=2(x+1)"=6(x+1)" =31 (-x* - 4x’ —4x* -2)
=12(x +1)(x? +2x)[x2 + 2042+ f'(—x" - 4" -4y —2)]
suy ra dugc f'(—x4 —4x° —4x —2) >0.
Khi do: x” +2x+2+ f'(—x* - 4x' = 4x” -2) > 0,Vx e R
x=-2;x=—1;x=0nén ham s h(x) ¢63 diém cuec tri.
tai 3 diém phan biét.
Vay y=g(x) c65 diém cyc tr.

Cau 13: Chgn A

x=0

bat g(x)=x"—4x’+4x* +m tacd g'(x)=4x"-12x" +8x dodd g'(x)=0<|x=1.
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Cau 14:

Bang bién thién ctia ham s6 g (x) nhu sau :

x -0 0 1 2 +00
g'(x) ex ) + 0 — 0 +

400 oo
ﬂ'[’;;;] \ m+1 /
m m

g(x)-g'(x)
()

y= | g(x)| bang sd giao diém cta dd thi ham s6 y =g (x) véi truc hoanh cong véi s diém cuc

Ta c¢6 dao ham cua ham s6 da cho 1a ' = do d6 ta c6 so diém cuec tri cua ham so

tri cia ham s6 y=g(x).
Taco y=g(x) c6 3 diém cuc tri voi moi giatri me R.

Trudng hgp 1: Néu m >0 thi g(x)=0 v6 nghiém hodc c6 hai nghiém trung véi hoanh do céac

diém cuc tri do d6 truong hop nay ham sé y = | g(x)| c6 tong s6 diém cuc trila 3 .

Trudng hop 2: Néu —1<m<0thi g(x)=0 cé 4 nghiém phan biét va khong c6 nghiém nao
tring véi cac hoanh do cac diém cuec tri do d6 truong hop nay ham sé y = | g(x)| c6 tong s6 diém
cuctrila 7.

Truong hep 3: Néu m < -1thi g(x)=0 c6 2 nghiémhodc cé 3 nghiém do d6 truong hop nay

ham sb y = |g(x)| c6 tong s6 diém cuc tri 1a 5.

Viy tich s6 a.b.c=3.5.7=105.

Chgn C

Vi bai toan nay, ta c6 thé giai theo hai cach 1a cach truyén thong va ghép truc
Cach 1:

bat h(x)= f(—xz)Jr3x2 —x* cotapxacdinh D=R.

Dao ham: 7'(x)= —2xf’(—x2)+ 6x—4x’ = —Zx[f'(—xz)—ﬁi + qu .
f(=x*)=3-2x" (1)

x=0 .

Xét phuong trinh (1) ddt 1 =—x"<0. T (1)= f'(¢)=3+2t.

Ham sb g (¢)=3+2¢ dong bién trén (—o0;0] va g(¢)>0 Ve e[-1;0].

Giai phuong trinh: #'(x)=0<

Do d6 phuong trinh f'(¢)=3+2¢ ¢6 nghiém duy nhat £, <-1.

Suy ra phuong trinh (1) ¢6 2 nghiém —x, < -1<1<x,.
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Cau 15:

Cau 16:

x —o0 —X, 0 —X, —o0

H(x) 0 = 0 * 0E =

h VAN

Vay ham s g (x)= ‘f(—x2)+3x2 —x*
Cach 2
bit t(x)z—x2 <0.Taco: t'(x)=—2x=0<:>x=0.
4
—Xx

Khi do: h(t)=f(-x")+3x" —x* = f(t)-3t=1 = W(t)= f(t)-3-2 =0 f'(t)=3+2

co 5 diém cuec tri

Vi t <0 nén phuong trinh /'(¢)=0 c6 nghiém duy nhat 7, <-1.
Str dung phuong phap ghép truc:

.“(x) —ar f 0 Iy —o0

/N

Véy ham sd g(x)= ‘f(—xz)+3x2 —x4‘ ¢ 5 diém cuc trj

Chon C
Xétham sé g(x)= £ (1-2x)-[ f(1-2x)] +2 o6

¢(x)=27(1-2x) 447 (1-2x) (1~ 2x) =4f’(1—2x)[f(1—2x)—%)

Nhin xét: f"(x) doi déu 3 lan va f(x)—% d6i dau 4 lan suy ra g'(x)doi déu 7 lan.
Dodo g(x) co7 diém cuec tri.

Mit khic, g(x)=/(1-2x)-[ f(1-2x)] +2 =[1+ f(1-2x)][2~ / (1-2x)] <6 4 lin dbi
T

déuvi 2— f(x) c6 4 lan doi dau.

Vay ham s6 y=|g(x)| o titca 7+4 =11 diém cuyc tri.
Chon C

Xét f(x)=x’-2x+m co6 A'=1-m

Trwong hop 1: A'SO@I—mSO@lejf(x)ZOVxeR

= y=x>+m+1 ludn c6 mot cuc tri
Truong hop2: A'>01-m>0 m<1
Phuong trinh /' (x)=0 co6 hai nghiém phan biét x, =1-+1-m;x, =1+~1-m
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- . x*+m+1, x e(—o0; x| U[x,; +0)
Dé thay x, <1 va x, >0.Khido y=
—x’ +4x+1-m,xe(x;x,)
2x, x € (—0; x, ) U (x5 +0)

Pao ham: )' =
A0 {—2x+4,xe(xl;x2)

_{0 € (—o0; x; ) U (x,5 + o)

2¢ xe(x;x,)

(1)

Do thi ham s y:‘x2—2x+m‘+2x+l ¢6 ba diém cuc tri <

(2)

{0 & (—o0; x; ) U (x5 + )

2exe(x;x,)

Tir (1)@{0<1_“ " s 0<m<1

2>1+N1-m
0>1-~1-m

Tu (2)@{2<1+H<:>m<0
Vi me(-10;10)NZ nén m e {-9;-8;-7;-6;-5,—4;-3;-2;-1}
Vay c6 9 gia tri ciia tham sO m
Cau 17: Chon D
Xét ham sd y=g(x):f(x2 —2x) :>g'(x) =(2x—2)f'(x2 —2x).

x=1

Cho: g'(x):()@{f'(xz—zx):o'

¥’ —2x=a<-1
x’=2x=be(-1;0)
x*=2x=ce(0;2)
_x2—2x=d>2

i)
i)
3i)
4i)

Taco: f'(x*-2x)=0<

(
(
(
(
M&i phuong trinh déu c6 2 nghiém phan biét khac 1.

Suy raham s6 y =g(x)= f(x2 —2x) ¢6 7 diém cyc tri.

Suy ra ham s6 y = |g(x)| = ‘f(x2 —Zx)‘ c6 toi da 15 diém cuc tri.

Suy ra ham s6 y = Z‘f(x2 - 2x)‘ —2021 ciing c6 tdi da 15 diém cuc tri.
Suy raham s6 y = ‘2‘f(x2 — 2x)‘ - 2021‘ c6 toi da 31 diém cuc tri.

Cau 18: Chon C

Ham s6 h(x)=15f(-x" +2x* =2)-10x* +30x’

Taco h'(x)=15(-4x"+4x).f"(—x* +2x* =2) - 60x° + 60x
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Cau 19:

Cau 20:

=h'(x)= —6O)c()c2 —I)Lf'(—)c4 +2x° —2)+x2 +1J .

Ma —x*+2x* -2 = —()c2 —1)2 —1<-1,¥x e R nén dya vao bang xét dau cua f"(x) ta suy ra
f(—x*+2x"=2)20.Suyra f'(—x* +2x° =2)+x’ +1>0,vxeR.

Do dé déu ctia h'(x) cling ddu véi u (x) =—60x(x” 1), titc la déi ddu khi di qua céc diém
x=-Lx=0;x=1.

Vay ham s h(x) co3 diém cuec tri.

Taco h(0)=157(-2)=0 nén do thi ham s6 y =A(x) tiép xtic Ox tai O va cit tryc Ox tai 3

diém phén biét. Vay y = g(x) c6 5 cyc tri.

Chgn A

Ta co: g'(x)=2f(x—m)f’(x—m)—2mf’(x—m)=2f’(x—m)[f(x—m)—m]
, B x—m=-1

Giai phuong trinh dao ham: g'(x) =0< {f (x—m) =0 Slx-m=1 .
f(x—m)zm f(x—m):m

Do g(x) la ham da thirc bic chdn nén g(x) c6 dung 2 diém cyc tiéu < g'(x) c6 ding 3 lan doi
dau < f(x—m)=m chi c6 1 nghiém x#m+1 hodc f(x—m)=m chi c6 2 nghiém trong d6

m>1

c6 1 nghiém x #m=1 va 1 nghiém kép x =m—1 hodc x=m+1 < <3
m__

1<m<10

Kéthop me[-10;10]|= 0<m<3

. Vay c6 18 gia tri nguyén m thoa man.

Chon A
Tur d6 thi ham s6 cta y = f(x), ta c6 bang bién thién

xr — 00 () il b =00

Tike) + 0 - 0 + 0 =

Xét ham sb g(x) =f2(x)—mf(x), ta co g'(x) = Zf(x)f'(x)—mf'(x) = f'(x)[Zf(x)—m].

[x=0

f'(x)=0 x=a

Cog'x)=0= mS | x=b
0= .
S(0)=7
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Cau 21:

Do g(x) la ham da thic bac chan, c6 hé so ciia bac cao nhat la s6 dwong nén dé ham s6 g (x)

c6 ding hai diém cuc dai thi g'(x) phai doi ddu ding 5 1an thi g(x) s& c6 ba diém cuc tiéu va

hai diém cuc dai. Phuong trinh f'(x)=0 c6 ba nghiém phan biét x=0, x=a, x=b. Vay dé

g'(x) phai d6i diu dting 5 lan thi phuong trinh f (x)

=% phai c6 hai nghiém phan biét khac

0,a,b hodc phuong trinh f (x) =% ¢6 ba nghiém, trong d6 c6 diing mt nghiém tring x =0,

Xx=a hodc x=5.

Trwong hop 1: Phuong trinh c6 hai nghiém phan biét khac 0,a,b.

m
I<—<5
Duya vao bang bién thién ta thiy:

ﬂ<—1
2

2<m<10

m<-2

Trwong hgp 2: Phuong trinh f(x) = % c6 ba nghiém, trong dé cé dung mot nghiém trung

x=0, x=a hoac x=5.

Duya vao bang bién thién ta thiy:

NI |3
| |
0
1

Két hop ca hai truong hop ta c6 2027 s nguyén m thudc doan [—2020;2021] .

Chon D
Téap xac dinh: D=R

Dua vao do thi ta théy ham sb f(x) datcuctritai x=a,x=b,x=c

xX=a (nghiem don)

Suy ra f'(x)=0<:> x=b (nghiem don

x=c (nghiem don

)
DPao ham: y'=Zf'(x).f'(f(x))—2f'(x).f'(3—2f(x))

Giai phuong trinh dao ham: y'=0< f'(x).[f'(f(x))—f'(3—2f(x))} =0

X=a

f(x)=0 x=b
<~ =

X=C

£(f(x)=1(3-21(x)

S(x)=3-21(x)(*)

Phuong trinh (*) < f(x)=1.
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S6 nghiém cua phuong trinh (*)1a so giao diém cua do thi ham so y = f'(x) va duong thang

y=1

Duya vao db thi ta thay phuong trinh (*) c6 4 nghiém don phan biét khac cac nghiém a,b,c
Vay phuong trinh y'=0 c6 7 nghiém don phan biét.
Suy ra ham sé y = 2f(f(x))+f(3—2f(x)) ¢6 it nhét 7 cuc tri.
Cau 22: Chon C
Xét (C,):y= 2(x+l)4 —4x” —8x+3m.
Pao ham ' = 8(x+1)3 —8x—8=8x(x+1)(x+2).
x=-1 y=44+3m A(—1;4+3m)

Giai phuong trinh )’ =0< | x=0 =|y=2+3m=1{B(0;2+3m)
C

x=-2 y=24+3m (—2;2+3m)

Nhan thay tam gidc 4BC cantai A4 .
Xét (Cl):yzx“—(m+1)x2+2,h2‘1ms6 c6 3 cuc tri do d6m > —1.

Dao ham )’ =4x’ —2(m+1)x

x=0 y=2 A'(0;2)
Gidi phuong trinh ' =0 <> | x = "”T” = y=2—(m+1)2:> B'( mgl;z—(mzl)zl.
xX== mel :2_(m+1)2 m+1 m+1)’
i 2 4 C'(— : - 4)]
Nhan thay tam gidc 4'B'C’ can tai A'.
Tam giac ABC d6ng dang voi tam giac A’B'C'©%= Bng

4

; B'C'=\2(m+1); AB=+/5;BC=2,suyra

Ta co: A'B'=\/m+l+(m+l)
2 16
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2
A

Cau 23:

Cau 24:

m+1 (m+1)’ m+1 (m+1)’
\/2 T a6 _N2mrl) oy toye _2(m+)
J5 2 5 4
4

<:>2(m+1)+(m:1) =10(m+1)
<:>(m+l){l(m+l)3—8}—0<:> = = m=-1+332

4 m=-1+332" '
Chogn C

DPé ham sb yv=f (|x|) 6 ba cuc tri thi ham sd y=f (x) phai c6 ding mét diém cuec tri duong.
Tacé: ¥ =3x —2(2m+1)x+3—m .Hamsb y =f(X) c¢6 dung mot diém cuec tri dwong khi va
chi khi phuong trinh 3’ =0 c¢6 hai nghiém trai ddu hodc c6 mot nghiém duong va mot nghiém
bang 0.

Truwong hop 1: phuong trinh y' =0 c6 hai nghiém trai ddu <:>3.(3—m) <0e=m>3.

Truong hop 2: phuong trinh y' =0 ¢ mot nghiém duong va mot nghiém bang khong

3—m=0 m:3
= 2(2m+1) & 1 m=3.
T>O m>—§

Két hop hai truong hop ta dugc m >3 1a gia tri can tim.

bay ma mot dang toan kha hay va da duoc xuét hién trong dé thi THPT Qudc Gia 2021 lan 1.
Bai toan nay c6 hai hudng tiép can chinh: thir nhat 1a giai theo phuong phap truyén théng va
cach thir hai 13 sir dung cong thirc dém nhanh s diém cuyc tri.

Cich 1: Giai theo phwong phép truyén thong
Taco: g(x)= f(‘x3 + 6x‘ +m) =g'(x)= (‘x3 + 6x‘ er)'.f’(‘x3 + 6x‘+ m)

(x3 +6x).(3x2 +6) x=0

= ‘x3+6x‘ .f’(‘x3+6x‘+m).Cho g(x)=0= f’(‘x3+6x‘+m)=0

‘x3+6x‘+m=8 ‘x3+6x‘=8—m
Ta co: f’(‘x3+6x‘+m):0<:> ‘x3+6x‘+m=3 = ‘x3+6x‘=3—m

‘x3+6x‘+m=—3 ‘x3+6x‘:—3—m
Xét ham s6 h(x)=x’+6x,vi i'(x)=3x"+6>0,VxeR nén A(x) dong bién trén R .
Ta c6 bang bién thién ciia ham s6 & (x) = |h(x)| = ‘xS + 6x‘ nhu sau:

X —0 0 a0
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Hamsb g(x)= f(‘x3 + 6x‘ + m) c6 it nhat 3 diém cuc trj khi phuong trinh f’(‘x3 + 6x‘ + m) =0
c6 it nhat hai nghiém khac 0. Diéu nay xay ra khi va chi khi 8—m >0 hay m <8.

Két hop diéu kién m nguyén duong, ta duoc m e {,2;3..57}.

Vay c6 7 gid tri cia m thoa man.

Cach 2: Dém nhanh s6 diém cuc tri

S6 diém cuec tri cua f(u)= Sb diém cyc tri cia u + SO nghiém boi 1é cta u = a,b,c,...

Ham sé y = £ (x) dat cyc tri tai cac diém x =8;x =+3.

bat u = ‘x3 + 6x‘ +m , khi d6 ta c6 bang bién thién cua » nhu sau:

X —aD 0 40

+o0 +ao

- /

u=23

Ty

]
u=-3

H

Tu bang bién thién, ta théy sd diém cuc tricua u 1a 1.
Pé ham sb c6 it nhat 3 diém cuc trj thi cac phuong trinh u = 8,13 cit do thi nhiéu hon hodc it
nhét 12 tai hai diém. Suy ra: m < 8—2%* 1< m <8.
Vay c6 7 gidtriciia m thoa man yéu cau bai toan.
Cau 25: Chon C

Ham sb dat cuc tri tai cac diém x=5;x=0;x=-2.
Xét ham sd f(u)zf(‘x2—2mx+m—l‘—3) véi u=‘x2—2mx+m—1‘—3.

bit h(x) =x* —2mx+m—1, ta v& bang bién thién ctia ham sé 4 (x) nhu sau:

X |- m +oo
+o0 +oo

h(x)

2
—-m +m-2
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Nhan thay, —m? + m —2 < 0 nén ta suy ra dugc bang bién thién ctia » nhu sau:

X —o0 m a0
o) o
+ =35 2 &
=1 /
=0 ,"' “‘..
n=-2 i B
2{ T \\\,."J - "#' }
SR =3
—-m +m-2

u=>5

S6 diém cyc tri cua f (u)= S6 diém cyc tri cua u + S6 nghiém don (bdi 1¢) cia | u =0
u=-2

Tir bang bién thién ta thdy « c6 3 diém cuc tri. Dé ham s6 g(x) c6 13 cyc tri thi s6 nghiém

u=>5
don (boi 1é) ciia | u =0 phai bang 10.
u=-2

Dé c6 10 nghiém boi 1é thi cac dudong thang u = —2;u = 0 phai nam dudi m? —m —1 (néu nam

trén thi chi cho t6i da 6 nghiém) va duong thang u =5 phai nam trén m> —m—1.

1+\/§

m >

. ) m —-m-1>0< 2 .
Yéu cau bai toan & 1_\/§L>m:{—2;—2;2;3}.
m< ———
2

m>—m—-1<5&-2<m<3

Cau 26: Chon A

Ta c6 bang bién thién cia ham y = |h(x)| = ‘ax3 +bx‘ nhu sau

xr |[—oo 0 +o0
+00 +oo
|h(x)]
Ta co g'(x):‘a.xSerx‘, .f’(‘ax3+bx‘+2m+3): x(3ax‘2 +3b)(bw‘cz+b).f'(ax3+bx‘+2m+3).
ax” +bx

RO rang g’(x) khong xé4c dinh tai x =0 va d6i ddu khi x di qua 0 nén x=0 13 1 diém cuc trj

clia ham s6 g(x)= f(‘ax3 +bx‘+2m+3).
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‘ax3+bx‘+2m+3=7 ‘ax3+bx‘=4—2m
Ta co: f’(‘ax3+bx‘+2m+3)=0<:> ‘ax3+bx‘+2m+3=3 & ‘ax3+bx‘=—2m

‘ax3+bx‘+2m+3=—3 ‘ax3+bx‘=—6—2m

Déham sb g(x) c6 itnhat 3 diém cyc tri thi phuong trinh g’(x) =0 c6 it nhat 2 nghiém phéan
biétkhac 0 va g'(x) déi ddu khi di qua it nht 2 trong sb céc nghiém do.

meZ+

Tir bang bién thién, ta cé 4—2m >0 m<2—2E sm=1.
Vay c6 1 gia tri ciia m thoa méan yéu cau dé bai.
Cau 27: Chgon B
6(6x - 5)

Xéthim sd y = f(|6x—5])+2021+m. Dat u =|6x—5|=4/(6x-5) =u'=
(6x—5)2

o 5
Ham u dat cuc tri tai x = g

Béng bién thién kép nhu sau:

X —o0 2 +o0
6
" +o0 0 +o0
f(") \ /3\ /"’w
S (u)+2021+m \ m+2024 \
m+2017 m+ 2017

Suy ra ham sé y = |f(u) +2021+ m| ¢6 3 diém cyc dai thi:

m+2017<0
< -2024 <m < -2017

=
m+2024>0

Dom e Z = m €{-2023,-2022,-2021,-2020,-2019,-2018} .
Cau 28: Chon B

D6 thi ham sé y f (1+2x) cit truc Ox tai ba diém phan biét x = —4;x =1;x =5 nén ta c6 thé

suyra f'(=7)=f"(3)=f'(11)=0.
Xétham s6 h(x) = f(=x" +2x=2020+m) 06 A'(x) = (-2x+2) f'(=x" +2x=2020+m).

x=1
T 4 hl :0 .
aco H(x)=0= f’(—x2 +2x—2020+m)=0 (*)
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x> +2x-2020+m=-7 |m=x*-2x+2013
Khi d6, (*) < | x> +2x-2020+m=3 < |m=x"—2x+2023.
—x?+2x-2020+m=11 m=x*-2x+2031

Bicu dién trén gian d6 V nhu sau:

Pé him s6 y=f(-]f +2[x[-2020+m) c6 7 diém cuc i thi ham s
y= f(—x2 +2x—-2020+ m) phai c6 ba diém cuc tri duong.

2012 <m <2013

—2<% 5 m €[2023;2030].
2023 < m <2030

T d6 suy ra: [

Vay c6 7 gi4 tri nguyén cia tham sd m thoa méan.
Cau 29: Chon A

Taco: f'(x)= {a reu X< _1. Khi d6, bang bién thién ciia /(x) nhu sau:

2x+b neu x > -1

E -1
Fix) a H _ 0 4

T u=1 /

&
Il
[

a>0
Ham sb y = f(x) phai lién tyc va xdc dinh tai x=1=1 f(-1)=—a+b=-b+a-8.

—2>—1
2
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Cau 30:

Cau 31:

a>0
&Sib=a-4 = 0<m<6.Viycotitca 5 gia tri nguyén thoa man.
—2=—£+2>—1
2
Chon C

bt u =2021x — 2. Xét phuong trinh f"(u)=0<xe {—%;—3;0;3;4}.

Suyra: u e {—9096,5;— 6065;— 2;6061;8082} .

Khi d6 ta st dung phuong phap ghép truc nhu sau:

X —oD 40

u=1-4x |+ 8082 6061 -2 —6065 -9096,5 -

t=f(u) |[+0 1 O 1 Wl g G 3 1 -1 1 4o

o<
"3 *

T

—2—m —2—m 2-m 2-m -2-m 2-m —2—m

Pé ham sb da cho c6 17 diém cuc tri thi: 18—m<0<52-m<18<m<52.
Viy c¢6 34 gi tri nguyén cua tham sb m théa min yéu ciu bai toan.

Chon C
x=-1

[ +2x)=0

!

Taco: (f(x* +2x)) =0 (2x+2).f'(¥ +2x)=0c{

Duya vao d0 thi, suy ra phuong trinh f '(x2 + 2x) =0 c6 hainghiémbdiléla 2 va 5
_[r®=o

7'(35)=0
Do do6 phuong trinh f'(x) =0 c6 hai nghiém bgi 1é 1a 8§ va 35. (1)

Xéthamsd y=g(x)= f(x4 —4x’ +6x° —4x) lién tuc trén R co:
(f(x4 —45%° +6x° —4x))' =06 (42" —1207 +12x—4)./(x* —4x* +6x7 —4x) =0

4(x-1)" =0 x=1
Slxt -4’ +6x*-4x=8 < x=1i\/§.

{4x3—12x2+12x—4=0
-4 +6x° —4x=35 |x=1+6

@ f’(x4—4x3 +6x° —4x)=0

Ca 5 nghiém nay déu lam boi 1é trong d6 c6 dung 3 nghiém dwong

Hay ham s y = g(x) = f(x4 —4x’ +6x° —4x) ¢6 5 diém cuc tri trong d6 c6 ding 3 nghiém

dwong. Suy ra ham sé y = g(|x|) = f()c4 —4|x|3 +6x7 —4|x|) ¢6 2.3+1=7 diém cuec trj.
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2
A

Cau 32: ChonD
Xét ham s6 u = f(xs)—x3 co u'=6x5f'(x6)—3x2 =3x’ [2x3f'(x(’)—l]
x=0
r_ 2 3 1 6 _
w'=0e30 20 f(x*)-1]=0e 2 () =1 ()
Néu x<0=2x"<0,x*20= f'(x*)20= 2x"f"(x)-1<0-1=-1= g'(x) < OVx <0.
Néu x>0dit t=x*>0=x" =\/;
Khi d6 phuong trinh (1) tré thanh 2\/;f’(t):1<:>f'(t):% (t>0) (2
t
. 1 1 5 . L .
Hamsd y=—= c6 y'=———=—=<0, Vx>0 V&do thi ham so nay cat do thi hamso6 f'(x) tai
2Wx NS ()
mot diém c6 hoanh do x=a > 0. Khi do, (2)<:>t=a<:>x=§/;.
Yy

Béng bién thién nhu sau:

T

o’

u
Trong d6, u(0)=f(0)-0=0. Vivay u c6 1 diém cuc tri va u doi déu 2 lan.
Do d6, ham ség(x)=|u| ¢6 3 diém cuc tri.

Cau 33: Chon B

Ta c6 dao ham: g'(x)=3/"(3x—1)-27x* +9x—6.Djt 1 =3x—-1=3x=t+1

Suy ra: g'(¢)=3/"(¢t)-31>-3t-6

t=—2:>)c=—l
3

Giai phuong trinh dao ham: g'(¢)=0< f'(1) = +t+2 < |t=-1=x=0

t=l=D>x=—

Bang bién thién cta g(x) nhu sau:
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1 2
T — 00 - g 0 5 +00
g'(x) + 0 — o + o -
—+o0 4085 —+o0
2
g(x)
4029
2127 5

Viay ham sb g(|x|) ¢6 ba diém cuc tri

Cau 34: Chon B
Taco g'(x):4x3f'(x4)—4:>g'(x)=0<:>x3f'(x4)=l ().

Nhén thdy x=0 khong 1a nghiém cia phuong trinh (*) nén chia 2 vé cho x’, ta duoc

’ 4 _L
f(x)—x3
1
"(¢)= , (khix>0
PRI ot I K A
bit t=x"(t>0)=>x" = . Khi d6 ta c6 | (*).
- ,x<0 f'(t)=-—, (khix<0)

4f3°
dr
S6 nghiém ctia phuong trinh g'(x)=0 tuong tmg s giao diém cua do thi ham s6 y = f'(¢) va
Cax : | .
hai do thi ham s0 y =i$kh1 t>0.
t
Dua vao bang bién thién ctia f"(x), ta v& md phong do thi ham sé y = f'(¢) va v& d6 thi ham

= —Lkhi t > 0 nhu sau:

X 1

\/

t=1 x'=1,x<0 x=-1
Khidé (*) < |t=t,4>1 =|x*=t,x<0 | x=—4.
t=t,,t,>t >1 x4:t2,x>0 x:%
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2
A

Cau 35:

Cau 36:

D@ thiy x>{‘/z thi g'(x)zf'(x4)—%>0.
X

Béng bién thién

X —a0 =34

¢ (x) - 0 n o - 0 +

Vay ham s6 di cho c6 2 diém cuc tiéu.

Chon A

Xétham s6 h(x)= f(2x+m=-3)

Taco: i'(x)=2f"(2x+m-3)=0 < f'(2x+m-3)=0

Tir d6 thi cia ham s f’(x) suyra f'(2x+m-3)=0 < 2x+m-3=k

x:MT_m voi ke{_3;_2;a;b;3;c;5} (—§<a<—1; 1<b<§; 4<c<5)

Ham s y=f(2|x|+m—3) c6 7 diém cuc trj < ham sd h(x)=f(2x+m—-3) c6 3 cyctrico
hoanh d6 dwong, ma 3 la nghiém b¢i chin cia f’(x) nén ham sé /(x)= f(2x+m—3) ¢6 3

cyc trj c6 hoanh d6 duong <> phuong trinh /4'(x)=0 c¢6 3 nghiém duong phéan biét khac 6=m

a+3-m 0
< a+3-m<0

2 m>a+3
Rt = S a+3<m<b+3
b+3—m>O b+3-m>0 m<b+3

2
4 . 4
Do —§<a<—1 val<b<§ nén —-1+3<m<1+3 hay 2<m<4

Vay c6 3 gia tri nguyén cia m thoa man yéu cau bai toan1a 2; 3; 4.

Chon C
Ta co:

2(r=1)(J3—1]-1)

e =1

g'(x)= f'(x2—2|x—l|—2x+m)=0<:>

Dua vao do thi ham so

x=0 x2—2|x—1|—2x+m:1 x2—2|x—1|—2x:1—m
' ' le 2 2
f'(x)=f'(x)=0e s =2x—1|-2x+m=2=|x*=2|x-1|-2x=2-m
X =
_y [P 2l =2xam=3 | X7 -2k -2x=3-m
Xétham s h(x)=x" —2|x—1|-2x. Ta c6 bang bién thién nhu sau:
X | —» 0 1 2 +0
y' - 0 + - 0 +

M\_z /_1\_2 /M
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Cau 37:

Cau 38:

Cau 39:

Pé ham s6 ¢6 9 cuc tr1 thi

Trwong hop 1: 2<2-m<-1<3<m<4

Trwong hop 2: 1-m>-1m<2.

Vay c6 3 gi tri cia tham s6 m thoa man.

Chon D

Ta c6. V6i x =2 1a nghiém kép, x=0,x=1 1 nghiém don. D6 6 ham s6 f'(x) c6 hai diém

cuctrila x=0,x=1.

bit g(x) = f(—x —6x+m}:>g(x) (x— 6)f[ X —6x+mj

x=6

l)c2—6x+m:2
2

Khidé g'(x)=0< .
&) %x2—6x+m=0(1)

%xz —6x+m=1(2)

DPé ham 6 ¢6 5 diém cuc tri thi (1) &(2) ¢6 hai nghiém phan biét khong trung nhau va khac 6
A >0 m
A2 >0 9 —5 >0

6 —6.64m=0 9—(’"2_1

Suy ra ]>0<:>m<18:>me{1,2,...,17}.

N |— | =

Vay tong cc gia tri cia m 1a 1+2+...+17 =153.

Chon B

Taco: g(x)=[f(x)] +[ /' (x)] =2/ (x)./"(x)=[ £ (x)- /()] -

Pa thic bac bén f (x)zax4+bx3 +ex’ +dx+e tiép xGc v&i truc hoanh tai hai diém

x=-1, x=2 dodd f(x)=a(x+1)" (x-2)" vdi a>0.
Do lim f(x)=+0,suyra f'(x)= [ (x+1)(x—2)2+2(x—2)(x+1)2]

fim 7

£ ()= (x)=a(x+1) (x=2) =a| 2(x+1)(x=2)" +2(x=2)(x+1)’ |
=a(x+1)(x=2)[ (x+1)(x-2)-2(x- ) 2(x+1)]
=a(x+1)(x=2)(x" =5x) =a(x+1)(x-2)x(x-5).
Dodé g(x)=[f(x)~f'(x)] =a*(x+1)" x*(x~2)" (x=5)" c6 7 diém cuc tri.
Chon A
Taco f(x)=[(4x’+2x)dx=x'+x"+C.Do f(0)=1=C=1.Vay f(x)=x"+x"+1.
Tacs g'(x) =317 (x) f(x)=3(x" +2° +1) (dx’ +2x) =3(x* +27 +1) (20° +1)(2x).
Pao ham: g'(x)=0<x=0.
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Bang bién thién ctia ham g(x) =7 (x) nhu sau:

CHUYEN PE: HAM SO

X |- 0 +00
g 0 +
+o0 +o0
1

Duya vao bang bién thién ta thiy ham s6 da cho chi c6 mét diém cuc tiéu
Cau 40: Chon D

Xétham s6: g(x)= al

., 1-x?
5 thi co: g(x)zw.
Béng bién thién nhu sau:
x —00 -1 1 +00
g'(x) 0 + o0 =
i e
g(x 0
() \\_% // T~ .

y=m
Suy ra ham sé y = g(x) —m ¢6 2 diém cuc tri.

Lai théy, dd thi ham sb y= g(x) —m cét truc hoanh tai nhiéu nhat 2 diém.

O<m<l
Vay ham s6 f(x)= |g(x) —m| c6 ti da 4 cuec tri, dat duoc khi

——<m<0
2
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Iil. GiA TRI LGN NHAT — GIA TRI NHO NHAT CUA HAM SO

VAR (J\'RE) TiM GTLN - GTNN CUA HAM HOP

y= f[u(x)] hodc y = g[f(x)] + h(x) trén mién D cho trude
PHUGNG PHAP:
Cich 1: Dit an phuy ¢ = u(x) hodc ¢ = u[f(x)]
Cich 2: Tach biéu thirc can tim thanh cac biéu thirc don gian va tim min, max

Cich 3: St dung dinh nghia va ing dung ctia tich phan dé tim min, max .

SYAR(JU'FEY GTLN - GTNN CUA HAM SO CHUA TRI TUYET POI

I DANG TOAN TRONG TAM : Tim m dé maxy = |f(x)+m|=a (a>0)
(o PHUGNG PHAP:

CACH 1:

Buée 1: Tim K =f11;zﬂ)if(x) va k =[m.iﬂn]f(x) (v6i K > k).

|m+K|+|m+k| |m+K m— k| |K k|

Buére 2: Kiém tra xem max{|m+K| |m+k|} 5 5 5

m+k=-a
:me{—a—k;a—K}.

[a:]

K-k .
e Truwong hep 1: uSa.l—)é maxy=a <
2 m+K=a

i |K — |
e Truwong hop 2: 5 >a=>med.

CACH 2: Xét truong hop
‘ lm+K|=a
e Trudng hep I: max =[m+K| < |+ K| = [m + k]
‘ lm+k|=a
o Trudng hop 2: max =|m+k| < |m + k| > |m + K|
CACH 3: Sir dung db thi

B DANG TOAN TRONG TAM: Tim m dé miny =|/ (x) +m=a (a>0)

a PHUONG PHAP:

Buéc 1: Tim K =fnaﬂ)if(x) va k =[mzﬂn]f(x) (voi K > k).

i e m+k=a |m+K=-a m=a—-k |m=—a-K
Buéc2: Dé miny =a < Vv =+ v
[a:5] m+k>0 |m+K<0 m>—k m<—-K

Ngoai ra, c6 thé sir dung bat dang thuc tri tuyét dbi dé giai quyét bai toan

-DANG TOAN TRONG TAM: Tim gia tri 16n nhat hodc gia tri nho nhat ciia ham hop

=>meSUS,.
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2
A

Cau l:

Cau 3:

Caus:

@ DE BAI

Cho ham s6 y = f(x)= ax’ +bx* +cx+d vaham sb y = xf (x) cung dat cyc tiéu tai x=1 va

c6 tong hoanh d6 giao diém ciia d6 thi hai ham s bang 4. Biét gié tri 16n nhét va gia tri nho nhat
5 \ A A l A \ \ .7 . 5 A M
cuahamso y= f(x) trén doan [5;4} lan luot la « va 2 +1. Gia tri cua s6 thuc o bang

2L B. -0 .- D. -2
320 291 108 307
Goi S 1a tap chira tit ca cac gia tri thuc nguyén tham s m sao cho gia tri 16n nhat ctia ham s6
‘x3_3x2_m‘ " vy 12 \ S A
f ( x) = - trén doan [O; 4] bang — . Tong binh phuong gia tri ciia cac phan
\/<x3—3x2—m) + 25 13

tlr ciia S bang:
A. 68. B. 80. C. 100. D. 41.

Cho ham s6 y=f(x) c6 f'(x)<0 véi VxeR . Biét rang trén doan [-1;1], ham so

4 2 cro ) Ay o nw n . A A

y:f(x —6x —4x) dat gia tri nho nhat tai x =mcos— (m,n,peN; n< p; — la phan so
p

tbi gian). Gia tri m + n.p bang
Al B. 2. C. 47. D. 65.

Cho ham s6 y = f(x) c6 bang bién thién nhu hinh duéi day. Tim gi4 tri I6n nhat ciia ham s6

g(x)Zf(4x—x2)+§x3—3xz+8x+% trén doan [1;3].

x —0 0 4 40
¥ — 0 - 0 -
+0 5
y
\ _3 / \—oo
A. é B. 15. C.Q. D.12.
3 3

Chohamsb y = f(x) cd dao ham f'(x) = x""' —x v6imoi sé thuc x , ddng thoi f(O) =2020
va z,¢ 1a hai sb thuc tity ¥ théa man z >¢>—1. Gia tri 16n nhat caa f'(r)— f(z) bang

. 1010. B. — 505 ‘ C. _1010. D. 505 ‘
1011 1011 1011 1011

Tuyén chon cac bai toan VD-VDC | 122



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO

Cau 6:

Cau7:

Cho ham s6 y = f(x). Biét ham s6 y = f"'(x) c6 d6 thi cat tryc I

hoanh tai cac diém c6 hoanh d6 lan lwot 1a b,c,d
(a<b<c<d<e)nhu hinh v& Goi M,m lan luot 14 gia tri 16n

nhat va gia tri nho nhat cia ham s6 y = f(x) trén doan [a;e].

Khiang dinh nao sau ddy dung?
A-M+m=f(d)+[(c).

x‘—oo -4 1 2 4 +
fEl o+ 0 - 0 - 0+ 0 -

Biét f(4)=7(-4)=—14.Giatri 16n nhat ciia ham s6 =‘f(x) + 5‘ trén doan [—4;4] dat duoc

tai di€ém nao?

A. x=-4. B. x=-1. C.x=2. D. x=4.
Cho ham s6 bac ba y = f(x) c¢6 do thi 1a dudng cong trong v = f() Y
hinh bén duéi. Gid tri 16n nhit cua ham sd 4

g(x)=f(x* =3x+2)+2022 trén doan [-3;%} bang

21
A. 2025. B. 7| 2|+ 2022.
f(m} =\ -
3 -1
C. 2024. D. f(z}zozz.

Cho ham s da thic y = f(x) c6 d6 thi ham s y = f”(x) la dudng cong trong hinh v& bén

dudi. Gi tri 16n nhét cia ham s6 g(x) = f(3x)—3x" —6x trén doan [—l;%} bang

Al f(4)—%.
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2
A

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cho ham s6 y = f'(x) c6 bang bién thién nhu sau:

(x) + 0 — 0 -

f(x)

Tim gia trj 10n nhat ciia ham sé y =f(‘sinx—\/gcosx‘+1)—2cos2x+4c0sx—10.

A. 2. B. 5. C. 9. D. 2.
, . Poxy+3=0 _, .
Cho x;y la céac so thuc duong thoa man diéu ki¢n oY . Tong gia tri lon nhat va
2x+3y-14<0

gi4 tri nho nhat cua biéu thirc P =3x’y —xp? —2x* + 2x thudc khoang nao dudi day?
A. (0;+00). B. (-2;2). C. (1,3). D. (—o0;—1).

Cho ham s f(x) lién tuc trén R va ham s f’(x) c6 @b thi nhu dudng cong trong hinh bén.
Bat phuong trinh 3 f(x) <x* —3x” +m nghiém ding véi moi x € (~1;3) khi va chi khi

il

W pmmmm
£

A.m23f(—1)+4. B.m23f(3). C.m>3f(—1)+4. D.m>3f(3).
Cho ham sb f (x) , dd thi cia ham s6 y = f '(x) 1a duong cong nhu hinh v&. Gia tri nho nhat
ctiia ham sd g(x) =f(2x—l)+6x trén doan [%;2} bang

Y

o i s

A ——— Y
- = - ————————-{ D\

A. £(1)+6. B. f(3)+12. c. £(0)+3. D. f(%j
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Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

C6 bao nhiéu gia tri nguyén cua tham s m trén khoang (—40; 32) dé max |72= 2Vx-+4 > > ?
xe[1:20] 2x+4 4
A. 64. B. 65. C. 69. D. 79.

Cho hai ham s6 u(x)=x+logx va v(x)=x"—mx’+(m’ +1)x—2. Goi M Ia gi tri 16n nhét
ctia ham sé y=v(x+u(x)) trén doan [1;10]. Khi M dat gia tri nho nhat thi gia tri ciia m bang?

21 11
A, —. B. 5. C. 21. D. —.
2 2
Cho ham s6 f(x)=ax’ +bx’ +cx, (a>0,b>0) théa man f(3)=—%; £(9)=81. Goi S 1a

tap hop tat ca cac gia tri cua tham sb m sao cho max|g |+I[{1li§]1|g(x)|=86 voi

g(x)=f(1-2x)+2.f (x+4)+m. Tong cua tit c4 cc phan tir clia S bang

A.11. B. -80. C. -148. D. -74.
\ 4 x—2m2 —m . A , X . cr s , 4 2
Cho ham s6 y= 0 . Goi S 1a tap chua tat ca cac gia tri thyc cia tham so m deé
x—

n[%agj;y 2Iaai<y 4.Tap S tuong ing la
AL {1} B. 2. C. (0:1). D. G1j

Xét ham sb f(x) :‘ 2 , v6i a,b 1a tham sb. Goi M 1a gia tri 16n nhét ctia ham sd trén

[-1;3]. Khi M nhan gia tri nho nhét c6 thé dugc, tinh a+2b .
A. 5. B. -5. C. 4. D. 4.

Cho ham s y = f(3 — 2x) c6 bang bién thién nhu hinh vé

v 6
4 /
-2
C6 bao nhiéu s6 tw nhién m dé ham sé g ‘2f (7 —4dx+ 3)— ‘ c6 gia tri 16n nhat?
A. L B. 3. C. 4. D. 2.

m e \ A J A .7 . A 5 A
1 v6i m 1a tham so. C6 bao nhiéu gia tri nguyén cua tham s6 m sao
X+

cho max|f )|+2min| £ (x)| <2002

xe[0;1 xe[031]

A. 400. B. 301. C. 401. D. 200.

Cho ham s6 f(x)=

Goi [a;b] la tap hop tAt ca cac gia tri cua tham sb m dé hé bat phuong trinh
{x2—3x—4£0

5 5 c6 nghiém. Tinh a+b.
X —3x|x|—m —-15m >0

A. -17. B. 15. C.17. D. -15.
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z
A

Cau 22: Cho hamso f (x) lién tyc trén doan [—4;4] va c6 bang bien thién nhu hinh v& bén dudi.

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

T | -4 -3 -2 1 2 3

)

C6 tat ca bao nhiéu gia tri thuc clia m € [—4;4] dé ham s g(x)= ‘f(x3 +2x)+3f(m)‘ 6 gia

]
4

SO mmmeed

Y mmmmmm————

fz)

\

|
-

tri 16n nhét trén doan [-11] bang 8?

A.11. B. 9. C. 10. D. 12.
\ £ X+2m . A Ay a2 s cpe
Cho ham so f (x)z > Goi S 1a tap hop tat ca cac gida tri cia m sao cho
X+

rﬁg]x‘f(x) +r[rll;i3] ‘f(x)‘ =2.Séphan tir cia S bang

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

Hoi c6 tat cd bao nhiéu gid tri nguyén cua tham s6 m € [-40;40] d¢ gié tri 16n nhat ciia ham sé

x* —4mx+5
X +x+1

A. 76. B. 73. C.75. D. 78.

y= 16m hon 7.

Goi a 1a gid tri nh6 nhat ciaham s6 f(x)=x" —2mx’ +(m2 + 1) x” —2mx—m* +2m . Khi tham
s6 m=m, thi ¢ dat gia tri 16n nhit bang «,, . Gié tri clia biéu thic T =m, +a,, bing

A. 2. B. 0. C. 4. D. 1.

Goi S latap cac gia tri thuc cua tham s6 m sao cho gia tri 16n nhét cia ham s y= ‘xS —3x+ m‘
trén doan [0;2] bang 3. Tap S c6 bao nhiéu phan tir

A. 1. B. 0. C.6. D.2

Cho hamsd y = f (x) =2x"—4x—2. Goi S la téng tit ca cc gia tri cua tham sb m dé ham sb
y=g(x) :‘fz (x)—2f(x)+m‘ dat gia tri 16n nhét trén doan [—1;3] bang 15. Tong S thudc

khoang nao sau day?
A. (—25;—15). B. (—14;1). D. (1;8). D. (8;12).

Cho ham s y = ‘xz —2x—4, /(x+ 1)(3 —x) +m —3‘ . Tinh tong tat ca cac gia tri thuc cta tham s6

m d& gia tri 10n nhit cua ham s da cho bang 2021.
A. 4048. B. 24. C.0. D. 12.
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Cau 29: Cho hamso f(x)lién tyc trén R va do thi nhu hinh v& bén:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

yh
3 -

—_—i

O
1\
29

C6 bao nhiéu sb thuc m dé ham sd g(x) =f (

N T

I
.

Sy

2x+1 ) ,
0 j+m S (m) co r[{lla}ly](|g(x)|=3?

A. 7. B. 4. C.6. D. 8.

Cho ham s6 y = f(x) c6 dao ham cép hai trén R. Biét f'(0)=3, f'(1)= f'(~2020)=0 va
bang xét dau cua f”(x) nhu sau:

X | —oo 0 1 +o0

F(x) ‘ + 0 - 0 +
Ham s y = f(|x N 1| —2020) dat GTNN tai diém x, thudc khoang

A (-1;1). B. (1;2). C. [l;ij.

>3 D. (1;%) .

Cho ham sé f (x) =x” —2x—1. C6 bao nhiéu gia tri nguyén ciia tham s6 m dé gia tri 16n nhat

ciia ham s6 g (x ‘f 2f<x)+m‘ trén doan [—1;3] bang 8.

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

Cho ham s6 f(x)=x"-2x>+m (mla tham so thuc). Goi S 1a tap hop céc gid tri clia m sao

cho max|f |+mzn|f | 7. Tong cac phan tir cua S 1a

A. 7. B. 14. C.7. D. -14.

Cho ham sb f (x) =x"—3x" +1. Co tit ca bao nhiéu gi4 tri nguyén ctia tham s6 m dé ham s6
= ‘f(sinx+ 3 cos x) + m‘ c6 gi tri nho nhat khong vuot qua 52

A. 30. B. 32. C. 31. D. 29.

|mx 2N2x+7 — m|

Xét ham sb f
‘ x+2

, v6i m 1a tham s thuc. C6 bao nhiéu sd nguyén m

thoa mén diéu kién 0 < r[m% f(x)<2.
—1;

A. 6. B. 7. C. 4. D. 5.
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2
A

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

. 7
Cho ham so f(x):ax5 +bx’ +cx;(a>0;h > 0) thoa man f(3):—§;f(9):81 . Goi S la
tap hop tit ca cac gia trj cua tham s6 m sao cho r[nlag}(|g(x)| +r[nlig|g(x)| =86 vébi
g(x) = f(l—2x)—|—2.f<x—|—4) +m . Tong cla tat ca cac phan tir ciia S bang
A. 11. B. —80. C. —-148. D. —74.
Cho ham s6 f (x) = (sinx—m)2 +(cosx— n)2 (m,n 1a cac tham s nguyén). C6 tat ca bao nhiéu
A A . — 9
b s6 (m,n) sao cho r?e%{nf(x)+r96%§xf(x) 529
A. 4. B. 12. C.0. D. 8
Cho ham sb f (x) =ax’ +bx* +cx+d c6 d6 thi nhu hinh v& bén. C6 bao nhiéu sb thuc m dé

bat phuong trinh (x—l)(m3f(2x—1) - mf(x) +f(x) —1) >0 nghiém dung véi moi x e R.

Y

y = f(x)

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

Cho da thitc £ (x) c6 dd thi ctia hai ham s6 y = f(x) va y = f'(x) trén cing mot h¢ truc toa
do nhu hinh v& bén. Phuong trinh f (x) = me" c6 hai nghiém thuc phan biét trén doan [0;2] khi
va chi khi

(3]

()
A.e2f(2)sm<0.  B.elf(2)<m<0. C.f(0)<m<0.  D.f(0)<m<0.

X2 +5x+2
2x+1

phurong trinh 2021 f(\/3x2 —18x+28)—m\/3x2 _18x+28 > m+4042 nghiém ding voi

moi x thudc doan [2;4].

A. 673. B. 808. C. 135. D. 898.
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Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

, 2 ,
Cho ham s6 f(x)= x+;n . Gidtri cia m dé r[nlag](f(x)+f{1li%f(x)=8 la
A.mzi. B.mz—ﬁ. C.m=-12. D.ng.
5 5 5

Cho ham s§ y = f(x) =x’=3x"+m”> —2m.Goi S 1a tap hop tit ca cac gia tri nguyén cta tham
s6 m thoa man 31[1}32}l>]<f(|x|)+2r[{13i;¥]1f(|x|) <112. S6 phan tir cia S bang

A.12. B. 10. C.11. D. 9.

Cho ham s bacba y=f (x) c6 d6 thi 1a duong cong trong hinh bén dudi. Gia tri 16n nhét cua

, 1],
ham s6 g (x)= f(x* ~3x+2)+2022 trén doan {—3;5} bing

y

B === —————

%
1 \
21 3
A f E +2022 B. 2024 . C. 2025. D. f Z +2022 .

Goi S 1a tap hop tat ca cac gia tri thyc cua tham s6 m sao cho gia tri 16n nhét cia ham sé
f(x)= ‘x3 —3x+m‘ trén doan [0;3] bang 16. Tong tat c4 céc phan tir clia S bing
A. —16. B. 16. C. —12. D. 2.

Cho ham s6 f(x) ( (x+m )—%m (m 1a s6 thuc). Goi téng cac gia tri cia m sao cho

1)y
|_% as (\/— \/_) Glatrl—bang

max|f +m1n|f

A.i. B.g. C.ﬁ. D.E.
18 5 5 5

Cho ham sb y=f(x) =ax* +bx’ +ox’ +dx, (a,b,c,d ER), biét @6 thi ham s y=f(x) nhu

hinh vé.
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2f(x)—2
fz(x)—Zf(x)+2

Goi S latap hgp cac gia tri cua x sao cho ham sb g(x) = dat gia tri 1on nhét

hodc dat gia tri nhd nhat. S6 phén tecuatap S la

A. 3. B. 4. C. 5. D. 7.
A \ 4 xX+m IO , - . 16 .
Cau 46: Chohamso f(x)= 1‘. SO gia tri cia m thoa man I%lllg]lf(x)+l‘ﬁ€g(f(x)=? la
X+ ; ;

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

Cau 47: Cho ham f (x) lién tyc trén doan [—4; 4] va ¢ bang bién thién nhu hinh v& bén duéi.

]
|
=

-3 -2 1 2 3 4

NN

Co tht ca bao nhiéu gia tri thuc cua tham s6 m thudc doan [—4;4] dé ham sb

(JCR TR Epp—

Oommmm ==

/

5~
Nememccce e

flz) >

-

g(x)= ‘f(x3 +2x)+3f(m)‘ c6 gia tri 16n nhat trén doan [—1;1] bang 87
A 12, B. 11. C.9. D. 10.

Vx 42— x +]4x—2|+]6- 44
|2x -1+ |2x -3 '

Dit h(x)=f(g(x))—f(3—2x+x2)+f(2—\/4—m2). Goi M 1a gié tri 16n nhat cua h(x).

Chu 48: Cho hamsb y = f(x) c6 do thi nhu hinh v& va ham s g(x)=

Gia tri 16n nhat cia M thudc khoang nao sau day:

A. (0;2). B. (2;4). C. (45). D. (510).

. Y mx— . . . 3
Ciu 49: Chohamso f(x)= 2x —mx—4 , voi m 1a tham s0. Tim tham s6 m dé 1[1:111¥]1|f(x)| > Z?

x+2

A.m>l. B.m<l. C.meR. D.l<m<§.
4 5 4 4
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Cau 50: Cho ham s f( ) X —3x va g(x |f —COoSXx +m| (m 1 tham s6 thyc) goi S 14 tap hop
tat ca cac gia tri ciia m sao cho 3n§axg(x)+rr%ng(x) =100 . Tong gia tri tit ca cac phan tur

cia S bang
A. —16. B. 12. C. -32. D. -28.

Caus5l: Cho ham s6  y=f(x) dong  bién téen R va  théoa  man
[f(x)—x].f(x) =x+3x* +2x*,VxeR. Goi M va m lan luot 1a gia tri 16n nhét va gia tri
nho nhét cia ham sé y = f(x) trén doan [1;2]. Gid tri ciia 3M —m béng
A. 33. B. 3. C. 4. D. -28.

Céu 52: Cho ham s6 bacbén y = f (x) ¢6 @6 thi nhu hinh v& bén. C6 bao nhiéu gia tri nguyén cta tham
s6 m thudc doan [0 20] sao cho gia tri nho nhét ctia ham s6 g = H2f +m+ 4| —f(x) - 3‘
trén doan [—2;2] khong bé hon 1?

)
1 y = f(x)

\ | .
-9 O 2
-2

A. 18. B. 19. C. 20. D. 21.

2mx —24x+38 |

|
‘ x+2 ‘

]

Ciu 53: Co tat ca bao nhiéu gia tri nguyén duong ctia tham s m dé ham sb f

gia tri nho nhat trén doan [-1;1] 1a @ théaman 0 <a<1.
A. 3. B. 4. C.5S. D. 2.
Cau 54: Cho ham s bac bén y=f (x) c6 dd thi nhu hinh vé bén dudi. Goi S 1a tap hop tat ca céc gia
tri nguyén cuda tham s6 m thudc doan [1;20] sao cho gia tri nho nhit cia ham sb
= |2f (x)+m+ 4| - |f (x)+3m— 2| trén doan [—2;2] khong bé hon 2. Téng tit ca cdc phan
tir cia S bang:

A. 207. B. 209. C. 210. D. 212.
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Cau 55:

Cau 56:

Cho ham sb y=‘x3—3x+m‘.£)ét u, =r[r(]1j3111y, u, = y(2), uy =maxy. Gid tri cua tham s6 m dé

u,,u,,u, theo thur tyr 1ap thanh mot cép sb nhan 1a

A.E. B.E. C.2. D.?.

3 3
Biét d6 thi ham sb f(x)=ax"+bx’+c c6 dung ba diém chung véi truc hoanh va
f(l) :—l;f'(l) =0. Goi S 1a tap hop tat ca cac gia tri nguyén duong cua tham sb m dé bat
phuong trinh ‘f(x) - m‘ <12 nghiém diing Vx €[0;2]. S5 phan tir ciia S 1a
A. 10. B.11. C. 16. D. 0.
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fZHUGNG DAN GIAI

Caul: ChonD
Xét y=f(x)=ax3+bx2+cx+d co f'(x)=3ax2+2bx+c va f"(x)=6ax+2b
Xét y=g(x)=xf(x) co g'(x)=f(x)+x.f"(x) va g"(x)=21"(x)+x./"(x)
Vi ca hai ham sb f(x) va g(x) cung dat cuc tiéu tai x = 1 nén ta co

f'(1)=0 3a+2b+c=0

f”(l)>0 6a+2b>0 3a+2b+c=0 (1)
g(=0 7|71 (=0 TSI TA=0 D
g'()>0 2/ ()+Lr(@)>0

Xét phuong trinh hoanh do f'(x) = x.1 (x) <::>(x—l)(ax3 +bx2+cx+d)=0
Tur suy ra da thirc ax’ +bx* +cex+d ¢6 nghiém x = 1, khi d6
ax3+bx2+cx+d=(x—1)[ax2+(a+b)x+(a+b+c)}

x=1
Tu do h trinh t d 51
u d6 suy ra phuong trinh tuong duong voi sz Hatb)x+(atbic)=0 (5)
T suy ra da thie ax” + (a+b)x+(a+b+c) c6 nghiém x = 1. Nhu vdy dé tong cac nghiém cta
phuong trinh bang 4 thi phuong trinh phai c6 mot nghiém bang 1 va mot nghiém bang 3, nén
9a+3(a+b)+(a+b+c)=0<13a+4b+c=0 (6)

b=-5a

Tu,, va ta dugc 2=_7_c;a . Vay f(x) = ax® —5ax* +Tax—3a véi a <0

a<0
x=1
' _ 2 ' _
f'(x)=3ax" —10ax+7a, f'(x) 0<:>[x1
3
1 7
x 5 1 3 4
f(z) 0 + 0 _
5a 32a

32

24 32 o=

Vay max f(x min f(x)=9a.Tacé{ 27 RGP 307
a

1 (x)=-"7" 1
) 7

2
Cau2: ChonB
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2
A

0

Cau 3:

|x3—3x2—m| B \/<x3—3x2—m>2

\/<x3 —3x? —m)z + 25 - \/(x3 —3x? —m>2 + 25

Taco f(x):

t2

Dit 1= x* —3x* —m v6i t €[-4—m;16—m|. Khi d6 xét ham s6 g ()=

2

zt gﬂ@z2§144 voi t €[—4—m;16—m]

2425 169

(m+4) <12 [4<m<28
=

(m—16) <12* [~16<m<8

Thir lai

Taco g(t)=

m_
o 4<m<8.Suyra
m =

Véi m:4ét€[—8;12]:>g(t):%@tzm

Vé6im=8=1e[-12;4|=g(t)= M= 2

1
169
Vay §={4;8}.Suyra 4? + 8> =80
Chon C

Ta co y':(4x3—12x—4).f’(x4—6x2—4x).

Do f'(x)<0 v6i VxeR nén y' =0 4x° —12x-4=0< x’ -3x=1.

Bang bién thién cia ham s6 g(x)=x"-3x—1 trén doan [-11]:

z | —1 0 1

-3

Suyra x’-3x=1<x=x,e(-1;0). Dat x=2cos?, te [%,%Tj , phuong trinh tré thanh:

8cos3t—6cost=1<:>cos3t=%<:> 3t=i%+k27r<:>t=i%+szﬁ, kel.

Vi te(%;%j nén t:%[. Do @6 trén doan [—1;1], y':0<:>x:2cos%[.

Bang bién thién cia ham s6 y = f(x4 —6x° —4x) trén doan [—l;l] :

=
T -1 2 cos o7 1
9

Yy — 0 -

>~

Do d¢, trén doan [-1;1], ham sb y = f(x4 —6x7 —4x) dat gi4 tri nho nhat tai x = 2005%[.

Vay m=2, n=5, p=9 hay m+n.p=47.

2 +25
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Cau4: ChonD
Ta co g'(x)=f'(4x—x2).(4—2x)+x2—6x+8:2(2—x){f'(4x—x2)+4;’6}
Xétthiy Vx e[;3]=3<4x—x* <4= f'(4x—x")>0
Mt khae 2= >0 vx e[1;3]
Suy ra g'(x)=0<:>x=2
17 32
g(1)= f(3)+— S+ t——=—
3 3
19 34
= O+ =< f(A)r==5+— =2
g(3) f()+3<f()+3 373
2(2)=5+7=12.
= g(1)<g(2); g(3)<g(2). Véyrﬁ%?g(x)zu tai x = 2.
Caus5: ChonD
2021 2021 1 2022 1 2
Tacod f'(x)=x"*—xnén f(x J-f (x)dx = J. Mx —5x+C.
Ma f(0)=2020=>C=2020.
Suy ra f( ) 20122x2022—%x2+2020.
Xéthams6 f(x)= ! x2°22—1x2+2020.
2022 2
x=0
f'(x)=0c>x2021—x=0c>x(x2°20—1)=0<:> x=1.
x=-1
Bang bién thién:
5 B 1 0 1 o0
7'(®) = B =% 0 = 0+
R /f(O) / ™
(1) \‘ /(1)
Trén [—1;+0) dé f(1)—f(z) dat GTLN thi f(¢) dat GTLN va f(z) dat GTNN.
Theo gia thiét thi z>7>—1 nén ({rll;ig)f(z)zf(l) ﬁ—%+2020.
Do t€[-1;z) va f(z) dat GTNN tai z=1 nén I(r}ﬁl))cf(t)zf(O)=2020.
X 1 1 1 1 505
Vay GTLN ct t)— bang 2020 —-| ———-—+2020 |=————
v cua f( ) f(Z) ane (2022 2+ j 2 2022 1011
Cau 6: ChonD

Dua vao dd thi, ta co bang bién thién
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x a b c d e
S'(x) + 0O - 0 + 0 -
f(b) (d)
7(x) /' Ny / \
fla) fle) fle)
Taco: S, =If'( )dxzf(x)| =f(b)—f(a), 52=I—f'(x)dx=—f(x)z=f(b)—f(c)
S = [ £ (5)de= (D = £ ()= 1(€): S, = [~ (<) s =—F (3, = £ ()~ 1 )
S, > 5, f(a)>f(c)
Ma S, > S, nén f(b)>f(d):{f(z)>f(2)>f(e).
S, > S, f(e)>r1(e) f()>1(d)
Két hop véi bang bién thién ta c6 M = f(b) va m= f(e).
Vay M +m=f(b)+ f(e).
Chon C
Ta c6 bang bién thién sau:
T -0 -4 1 2 4 + o0
f(x) + o - 0 - o + 0 -
-14 -14
f(x) / T T
f2)
" fr2)+3]
f(x)+5] \ /
9 \ 9 /

Ttr bang bién thién ta c6 gid tri 16n nhat cia ham s6 y =‘ f(x)+ 5‘ trén doan [—4;4] dat duoc tai

diém x=2.
Chon A
Taco: g'(x) :(2)6—3)f'(x2 —3x+2)
x=ie{—3,l}
2 2
x=2e[—3;l}
2x-3=0 2

g(x)=0e|x*-3x+2=0< leaE[—E»;

x> =3x+2=2

o= N
| I |

=

I

o

m

|

o
N | —
| I
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Khi do, ta co:

2(0) = f(2)+2022 = 2025, g(-3) = f(20) +2022, g(%j = f(%j +2022 < 2025.

Ham s6 y = g(x) xac dinh va lién tuc trén [—3;%} . Do d6, max g(x)=g(0)=2025.

3]

Cau9: ChonD

Taco g'(x)=3/"(3x)~2.3x— 6. Xét g’(x):0<:>3f’(3x)—2.3x—6:0<:>f’(3x):§.3x+2

Ta di v& @6 thi ham sb y=§x+2.

3x=-3 |,__L
__ 3
\ 2 A . , , 3x=-1
Dua vao hai do thi ta c6 g'(x)=0< = 1.
3x=1 ng
3x=4 4
X=—
L 3
Béng bién thién
1 1 4
% - " ~ =,
. 3 3 3

+ 0 — 0 .
| T T

Ttr bang bién thién suy ra rr[la{(jg(x) =f(-1) +§.
xe| —1;—

3

Cau 10: Chgon B

< . . V1 ? 1 3
Dattz‘smx— 3cosx‘+1=2sm(x——j+1:>te[l;3].
’ 1) o - 0
Xétham y = f(¢) véi t €[1;3]. Ta c6 bang bién thién sau:
f(z) :
’ . A 2 : _ \ _2
Do dé y= f(r)<2Vte[l;3]. Dau “=" xay rakhi £ =1.
tzl@Zsin(x—%j +1=1<:>Sin(x—%j=0©x=%+kﬂ(keZ).
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2
A

Cau 11:

Cau 12:

Cau 13:

bat g(x)=—2cos2x+4cosx—10=—4coszx+4cosx—8=—(2cosx—1)2—7.
Khi d6 g(x)<-7.Déu “="xdy ra khi cosx =%<:> x=i%+k27r(k €Z).
Tu va :>y=f(‘sinx—\/gcosx‘+1)—2cos2x+4c0sx—10S2+(—7)=—5.
Dau “=" xay ra khi x = §+ k2n(kelZ).

Viy gié tri 16n nhat ctia y=f(‘sinx—\/gcosx‘+1)—20052x+4cosx—10 la =5.

Chogn A
: X —xy+3=0 (1
Tir dé bai ta c6 x>0,y >0. Theo gia thiét {* Q)
2x+3y-14<0 (2)

2, 2
xS thay vao ta dugc MS

Tursuyra y= 0:>1£x£%(d0x>0).

X

Khi d6 P=3x"y—xy* —2x" +2x=2x" —2x2+5x—2
X

Co P’:6x2—4x+5+%>0, VXE[l;ﬂ
X

Do d6 min P = P(1)=—4 v maxP:P[g)

) 3] >
Chgn A
Xét ham sb g(x) =3f(x)—x3 +3x* <m.
X

=%. Vay minP+m%xP=@=5.l84

125 el 128

Bat phuong trinh 3/ (x) <x’ —3x” +m nghiém ding véi moi x e (-1;3) & m> I[nla}g]ig(x).

x=-1
Pao ham: g'(x)=3/"(x)-3x*+6x. Cho g'(x)=0< f'(x)=x"-2x<| x=1
x=3

Ta thiy g'(x)<0,Vxe[-1;3] suyra ?}Sg](g(x):g(—l):3f(—l)+4.Vefly m=3f(-1)+4.
Chon A

Xétham sé g(x)=f(2x—1)+6x trén doan [%;2}.
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x:O(l)
2x—1=-1
2x—-1=0 R
Taco g'(x)=2/"(2x-1)+6; g'(x)=0& f'(2x-1)=-3 < ol 2
2x—-1=1 x=1
2x—-1=2 3
X =—
L 2
Béng bién thién
il 3
r |9 1 2 2
gz) [0 — 0 + 0 +
Duya trén bang bién thién, mlr}lg( ) g(l)zf(1)+6.
2
2
Cau 14: Chon B
Thiy ham s y=—""-—" mi—2vx+4 lién tyc trén doan [1 20] nén ton tai max —————— me—INx+4 .
2x+4 o) 2x+4
mx—2vx+d <:> Bét phuong trinh |—————— mx—2vx+4 > c6 nghiém xe[l 20]
X[120] C 2x+4 | 4 2x+4 4
mx —2~/x+4 2§(2x+4)
= 4 s c6 nghiém x e [1;20]
mx—2x+4 < —Z(2x+4)
2Jx+4 +§(2x+4)
m> 4 =f(x) m> mllgf(x)
= x5 c6 nghiém xe[l;ZO] & 0] .
2\/F—Z(2x+4) m < max g (¥)
< =
” - ¢(x)
Khao sat cac ham sé £ (x),g(x) tim duoc
55+ 446 9
xgﬁ‘% f(x)=f(20)=—"—— 20 ~3,24 va Xrg%]g( x)= g(12)=—Z=—2,25.
Vay cac gia tri nguyén can tim caa m 1a —39,-38,...,-3:4,5,...,31, do d0 c6 tat ca 65 gia tri.
Cau 15: Chon A

>O,‘v’xe[l;10]
xIn10

Ma V'()C)=3x2 —2mx+m’ +1:()C—m)2 +2x7 +1>0,Vxe]R:>v'(x+u(x)) >0,Vxe[1;10].
Tirdo: ' >0.vx e[L10]= M = maxy = y(10) = v(21) = 21" ~d41m +9280

Taco y':(2+ J.v'(x+u(x)).Tath§y: 2+x111110

—ZI(m—%j +M_M Vay gid trj nho nhét caa M 1a 27859 , dat dugc khi mz%.

4 4
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Cau 16: Chon D
Tacéd: f(x)=ax’+bx’ +cx, (a>0,b>0) la ham so 1é trén R va f'(x)="5ax* +3bx" +c.
Khi do: g'(x)=—2f’(1—2x)+2f'(x+4)
=—2[5a(1—2x)4+3b(1—2x)2+cJ+2(x+4)[5a(x+4)“+3b(x+4)2+c}
= 10a] (x-+4)' ~(1-2%)" |+ 6b] (x+4) ~(1-2x)’]
10a[((x+4)2+(1—2x)2)((x+4)2—(1—2x)2”+6b[(x+4)2—(1—2x)2]
—10a (x+4)' ~(1-2¢) ][ ((x+4) +(1-25)") + 65

—x)|((x+4) +(1-2x) ) +6b | 20 Vare[-1:5].

=30a(1+x)(5-x)
Suy ra ham s6 g(x) ddng bién trén doan [-1;5] nén ta co:
g(-1)<g(x)<g(5) = f(3)+2/(3)+m=<g(x)< f(-9)+2/(9)+m

<3f(3)+m<g(x)<—f(9)+2/(9)+m
<:>3f( )+m£g(x) ( )+m <:>m—7£g(x)£m+81

Trubng hop 1: Néu (m—7)(m+81)>0| "~ (¥) i
ruong hep 1: Néu (m—7)(m+81)>0 < m<—81() i

. m=06
r[{la;ls)](|g(x)|+{21;%|g x)| =86 < |m—7|+|m+81|=86 < |2m+74|= 86<:{m_ a0

Truong hep 2: Néu (m—7)(m+81)<0< —81<m<7 (**) thi

min g (x) =0

r[I}le}g](g(x):max{7—m;m+81}.

Khi d6: 1[1}12’}5)]<|g(x)|+f£11i;%|g(x)|=86<:>max{7—m;m+81}=86

m+81=86
7-m<m+8l m=>5 . . X .
& . Viy tong cua tat ca cac phan tir cua S bang: 5+(-79)=-74
7—-m=286 m=-79
m+81<7—m

Cau 17: Chon B
Tap xac dinh: D =(—o0;1)U(1;+0).
2 _
Ta co: y'=2m +m2—1=(2m 1)(nz+1).
(x—l) (x—l)

m=-1
Truwong hop 1:{ 1 = Ham s di cho tr¢ thanh y=1.
2
= maxy=1max y=1=max y #2max y—4.
[23]y []y [2]y []y

Trwong hop 2: —-1<m< % = ' <0=> Ham sb nghich bién trén cac khoang xac dinh.
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=> Ham s0 nghich bién trén cac khoang (2;3),(4;5).

max y = (2)—m——2m2—m+2
23] rey 1
4-2m*—m
maxy=y(4)=———
[4:3] y=y(4) 3
2
:>maxy:2maxy—4<:>—2m2—m+2:242m—m—4
(2:3] [4:3] 3
m=2(L)
= -6m’ -3m+6=—4-4m’ -2m < 2m* +m-10=0< -5 .
m=—(L)
2
m>~+
Trwong hop 3: 2 = )’ >0= Ham s6 dong bién trén cac khoang xac dinh.
m<-—1
= Ham s dong bién trén cac khoang (2;3),(4;5).
3-2m* —m
maxy=y3)=——
(2:3] y=y(3) 2
5-2m* —m
maxy=y(5)=———
[4:5] y=r05) 4
—2m*— —2m* =
:>maxy=2maxy—4<:>3 e m:5 M 4e0=-3
[2:3] [4:5] 2 2
Viay khong co gia tri m dé IB%?)/ :21%}%?)/—4.
Cau 18: Chon C
M=f(-1) [Mz[l-a+b M 2[l-a+b|
Taco M = rr[lfll?g]f(x) =M > f(3) &M =2[9+3a+b| < M 2[9+3a+b|
M= f(1) M 2|l+a+b| 2M 2|-2-2a-2b|

, ta duoc

Ap dung bat dang thuc tri tuyét doi: |x|+|y|+|z| > |x+y+z
AM =M +M+2M 2 [I-a+b|+|9+3a+b|+|-2-2a~2b|=[1-a+b+9+3a+b+(-2—-2a~-2b) =8

SM=2.
l-—a+b|=2

Dau “=" xay ra khi va chi khi |9+3a+b|:2 va 1—a+b,9+3a+b,—2—2a—-2b cing dau.
|-2—2a-2b|=2

Do do {Z 1.Vefly a+2b=-4.

Cau19: Chgon B . 3

bat r=3-2x,taco: == 2 2 3 +00
. . £ +00 0 -1 -7 —®

Bang bicn thién cua ham so y = f(¢) p =

~ \ I3 <A . A N \ X = f £
cling 1a bang bién thién ciia ham s »=70) / \ 1 / \
~00
y=s(x). -2
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Bang bién thién cua ham s6 y = f'(x).
—00 -7 -1

/(3 /6\ 1/4\_2

Ta co: u=x2—4x+3=(x—2)2—12—1 :>ue[—l;+oo).
Tur bang bién thién ctia f(x)= f(u)e (—2'4]:>2 f(u)e(—4;8]
= —4-m<2f(u)-m<8-m.Dat g(u)=[2f (u)-m

, o , 8—m>0 ) .
Dé g(u)co gia tri 16n nhat thi < m<2.Vim lasotynhién = me{0;1;2}.
|m+4|<8-m

Cau 20: Chon D

Tacd f(x) lién tuc trén [0;1] va c6 f’(x)zl_—mz.
(x+l)
Truonghop 1: m=1= f’(x)=0= f(x) lahamhing :>£161[%;>l<]|f( | )ICIEl(l)rll|f | | )|=1

Théa diéu kién m[%|f( |+2m(1)111|f (x)| <200 nén nhan m=1.

Truomg hep 2: m<1= f'(x)>0= f(x) dong bién [0;1]
m+1 _
Suy ra frel[%)ff( x)= f(l):T,g%I}]f(x)—m.

+2m£200<:>m£ﬁ.

TrlrbnghQ'pZ.l:mZOthim[%V( |+2m1n|f |<200<:>erl

er
Suy ra m e[0;1).
m1n| |:0
erl

Trwong hop 2.2: —1<m<0 = | {

max| / (x

m+1

2

xe[O 1]

|} nén max f(x)|£1.

b

Dod(’)m[%;lc]|f( |+2m1n|f )| <200 luén ding. Nén —1<m<0.
Trwong hop 3: m<-1
max|f (x)|+2min| / (x |<200<:>—m+2.( m;quoo >_%

[0 1 xe 0; 1]
Suyra me {—%;—1} Két hop 3 truong hop ctia TH2, ta nhan m € {—% 1]

Ma meZ nén m e {-100;-99;...;0} .
Truong hep 3: m>1= f'(x)<0 = f(x) nghich bién [0;1].

Suy ra min f(x)= f(1)=m2+1>1, ?g[%f(x)zf(O)=m

erl

Nén mgulc|f +2rr%r11|f |<200@m+2.m;13200@ms@
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Cau 21:

Cau 22:

Suy ra m e(l;%J. Ma meZ nén me{2;3;..99} .

Két hop 3 trudng hop, ta duoc m e {~100;-99;...;99} .
Vay c6 200 gia tri nguyén cta tham s m thoa man.
Chon D

x*=3x—4<0 )
Xéthé § | 5 .

X —3x|x|—m -15m=0 (2)
Bét phuong trinh: x* —3x—4 <0 < —1< x < 4. Bai toan twong dwong tim tit cac cAc gié tri clia
tham s6 m sao cho bat phuong trinh c6 nghiém x € [—1;4] .

P4+3x7—m’ —15m, -1<x<0
Dit f(x)=x"-3x|x|-m>=15m. Taco f(x)= T o " =y
X =3x*—m*=15m, 0<x<4

3x7 +6x,-1<x<0
3x%—6x, 0<x<4
Tathiy khi —1<x<2 thi f'(x)<0,khi 2<x<4 thi f'(x)>0.Do do6

][\ﬁgay]cf(x)zMax{f(—l),f(4)} =f(4)=-m>-15m+16.

Suyra f'(x)= {

Pé bat phuong trinh £ (x) > 0 c6 nghiém thudc [—1;4] thi
][\illgay]cf(x)z—mz -15m+16>0< -16<m<1.Vay a+b=-15.
Chon A
Dit ¢ =x"+2x, v6i xe[-L;1] tacé #'(x)=3x>+2>0, Vxe[-11]. Do do, t €[-3;3].
Khi d6, xét ham s6 y = f(¢t)+3/(m) trén doan [-3;3], ta co
1=-2
V=f'(t); y=0c|t=1
t=2
Taco: y(=2)= f(-2)+3f(m)=5+3f(m);
y()=r(1)+3f(m)==6+3f(m) va y(2)=4+3f(m).
Nhan xétrang y(1)< y(2)<y(-2) nén r[r_lgg](g(x)=|y(—2)| hodc r[r_lla;ll>]<g(x)=|y(l)|.
Truong hop 1:
|5+3f(m)|=

8
< f(m)=1.Khid6co 5 gia tri thuc
[-6+3f (m)|<8 f(m) s

Néu r[l}la}l)](g(x) =|y(—2)| thi ta phai co {

cua m trén doan [—4;4] thoa yéu cAu bai toan.
Trwong hop 2:
|5+3f(m)|<8

<:>f(m)=—g. Khi d6 co6 6 gia tri
[-6+3f (m)|=38 3

Néu r[l}le;lﬁig(x)=|y(l)| thi ta phai cé {

thyc ciia m trén doan [—4;4] thoa yéu cau bai toan.

Vay c6 tat ca 11 gia tri thuc ciia m trén doan [—4;4] thoa yéu cAu bai toan.
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Cau 23: Chon C

2-2m 2m+1 2m+3
Taco f'(x)=——; f(1)= va f(3)= )
/() (x+2)2 ) 3 /) 5
Trudng hep 1: 2—2m>0@m<1:>n[}%]xf(x)=2m5+3;1%}i3?f(x):2m3+1
.. 3 o -2m-1__. _ —2m-3
Vi 2m+3£0<:>mS—E.Khldo n[}g]x|f(x)|: 3 ,1%11;13?|f(x)|— 5
Suy ra —2m—1+—2m—3:2©m:_£.
5 4
Vaéi 2m+120<:>m2—%. Khi dé n[}g]X|f(x)|:2m3+1;r[111;i3?|f(x)|:2m5+3
Suy ra 2er1+2mS+3=2<::>m=1.
2m+1<0
Voi{ "0 e 2 << ki do min|f(x) =0 va
2m+320 2 [13]
[(2m+3 _ —2m-1 7 I
5 3 8
2m+3 2m+3 7
max| £ ()| == 2oy =2 i
= = <S> m=—.,
2m+3  -2m-1 2
< m<—— m<——
5 3
—2m—1 —2m-3 7
0= TR |y
So véi diéu kién, loai ng.
Trwong hop 2: 2_2m<0©m>1:>n[}§]xf(x)=2m3+l>0;n[}§]xf(x):2ms+3 0

2m+1 2m+3
=

Trudng hop 3: 2-2m =0 m=1. Khi dé Iﬂg}x‘f(x)‘:t[rl;ﬂ}?‘f(x)‘zlzmzl théa man,

Suy ra 2o m=1

Vay c6 2 giatri m thoa dé.
Cau 24: Chon D
Téap xac dinh: D=R

2_ r 2_
Gia trj 16n nhit caa ham sb y= w 16n hon 7 < bat phuong trinh ) 5 Amx +3 >7
X +x+l x +x+1
c6 nghiém.
2 2
1 4 X —Amx+5>7(x* +x+1
Ta co: xz—merSZ7<:>|x2—4mx+5|27(x2+x+1)<:> ( )
X+ x+l x2—4mx+5£—7(x2+x+1)

6x2+(7+4m)x+2SO (1)
=
8x* +(7—4m)x+12<0  (2)
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Cau 25:

Cau 26:

~7+43
m>—
Bat phuong trinh (1) c6 nghiém < A, =(7+ 4m)2 -48>0< 4
~7-43
ms——
4
Do meZ vame [—40;40] nén m e{—40;—39;...;—4;0;1;...;40}.
7+8J6
m2
Bét phuong trinh (2) c6 nghiém A, >0 <> (7—4m)’ 384> 0 < 4
7-8J6
m<
4
Do meZ va me[-40;40] nén m e {-40;-39;...;—4;7;...;40}.
2z [P —4mx+5 .
D¢ bat phuong trinh | ———————|2 7 thi m e {-40;-39;...;-4;0;1;...;40}
x +x+1

Vay c¢6 78 s6 nguyén m thoa man yéu cau bai toan.

Chon D
(1) 3,3 5 1 3 1Y 1, |
Ta thay f(—j=——m2+—m+—=———(m——j <—. Dau bang xay ra khi m =—.
2 4 4 16 2 4 2 2 2
Goi a 1a gié tri nho nhét cia f(x). Khidé a < f(%j:%
, . Y J4 Y 0 , LA . 2 1
Ta ching to rang dau bang ¢ xay ra, trc 1a ton tai m dé azz.
A A . 1 7 A A 4 3 5 2 3
That vay, khi m=—,tacohamso y=x"—x"+—x"—x+—.
2 4 4
. y [ 3 2 5 \ ! 1
Khi d6 y'=4x" —3x +Ex—1 va y =O©x:§.
Béng bién thién ctia ham sb nay 1a
T —00 l +00
2
y' - 0 +
+00 400

Qua béang bién thién ta thdy ham sd dat gia tri nho nhét bang % khi x = % .

Vay, gid tri nho nhat o cua f(x) dat gid tri lon nhét o, :% khi m=m, = % .

Dod6 T=m,+«,, =1.
Chon D
x=-1¢[0;2]

Xét ham s f(x)=x-3x+m= f'(x)=3x"-3; f'(x)=0 X -1=0< :
lee[0;2]

f(O)zm;f(l)zm—2;f(2)=m+2

Trudng hep 1: Néu m-220=m>2=> max|f (x)| =max f (x)=m+2=>m+2=3=>m=1
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Cau 27:

Cau 28:

Trudng hep 2: Néu m+2<0=>m<-2= max|f (x)|=2-m=2-m=3=>m=-1.
max|f(x)|=m+2

Trudng hep 3: Néu (m-2)(m+2)<0 2<m<2=
max|f(x)|=2—m

2-m=3 m=-1
:{ :{ . Vay me{—l;l}.

m+2=3 m=1
Chon A
Xéthamsd y=f(x)=2x"—4x-2 ¢6 f'(x)=4x—4 f"(x)=0=x=1= f(1)=—4
et (2)= (527 8} o5 ) <21 1 01 ] s -0 /1)

Véi f'(x)=0=x=1=h(1)=m+24

Véi f(x)=1x=1%a, véia>0. =h(1+ a)
Taix:—lzh(—) m+8;tai x= 3:h(3)

Khi dé B=r[{112}3>]<h() m+24; b= mlnh() m—1.

Ma maxg( )—15<:>

[-1:3]

[Bro+|B]_ < [2m+23+25=30 @{mz_
2 m=-14

Vay tong cac gid tri cia m 1a —23. e(—25;—15).

Chon D

Ham sb da cho dugc viét lai nhu sau: y = ‘—(—x2 +2x+3)—4 —x*+2x+3 +m‘ .

Nhén xét: voi —1<x <3 thitaco 0<—x>+2x+3 =44 (x—1) <2

bat £ =+-x"+2x+3.

Bai toan da cho tro thanh: “Tinh tong tit ca cac gi tri thuc cta tham sd m dé gia tri 16n nhét
ctia ham s6 g(¢) = ‘—tz —4t+ m‘ trén doan [0;2] bang 20217,

Xét ham s f(t)=—t*—4t+m trén doan [0;2].

Tacéd: f'(1)=-2t-4<0, Vte[0;2] = Ham sb f(¢) nghich bién trén doan [0;2].

Ttr d6 suy ra: r[r(};e%(f(t):f(O):m; r[r(};izrllf(t):f(2):m—12.

.

Khi d6: r[r(};a%(g(t) = max{

Ta xét hai truong hop sau:
Trudng hep 1: Néu |m|>|m—12| < m* = m* - 24m+144 < m > 6 thi I%la%(g =|m|.
m=-2021 (lo"i)
Theo bai ra, ta c6 max g () =2021 < |m|=2021 < e
[0:2] m=2021 (nhEn)

Trudng hop 2: Néu |m|<|m—12| < m* <m® - 24m+144 < m <6 thi Iflaﬁ(g =|m-12].

m =-2009 (nhan)

Theo bai ra, ta ¢6 max g(¢) =2021 < |m—12|=2021 <
[0:2] m = 2033 (loai)
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Vay tong cac gid tri cia m théa man yéu cau bai toan 1a 2021+ (-2009)=12.
Cau 29: Chgn A
2x+1
biat azmzf(m);Dét r==2 =t'= 3 > >0,Vxe[—1;1] 3te[—l;1].
x+2 (x+2)

Suy ra: max g (x) =max{f(t)+a} =r[r_11al>]<f(t)+a =f(1)+a=3+a

[-11] [-1:1]

min g (x) =min{f (r)+af =min f (1) +a =/ (0)+a =-2+a
=

Suy ra r[x}lalf](|g(x)| = max{
(3+4|=3 (m :—_
prdeted o= V%f(m):—l A
ad = = m=0 .
|-2+a|=3 = : Fm)=0 (2)
(|2 +a]>[3+4]

Tir d6 thi ham sé f(x), ta c6 phuong trinh (2): £ (m)=0 c6 4 nghiém phéan biét khac 0 .

(1)

V& thém d6 thi ham s6 y = -1 . Ta thdy d6 thi y= -1 cat do thi f(x) tai 2 diém nén phuong
x° x

Y I
3 -

trinh (1) c6 2 nghiém.

ol T ——
=Yy

Viy ¢o titca 7 sb thuc m théa man.
Cau30: ChonD
Ta c6 bang xét dau ctia ham s6 y = f'(x) nhu sau

X -0 0 1 +0

7'(x) - 0 - 0

7(x) —/ 3\ 0 / ”

Ttr d6 ta c6 bang bién thién cia ham sé y = f(x):
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X -00 -2020 1 +00

S(x) - 0 + 0 +

S (%) \

f(-2020)
Xét y=g(x)=f(x-1-2020)c6 g'(x)= |x—_i|f'(|x—l|—2020),v(yix¢1.
P
(=0 (l—1l-2020) =0 |x=1]-2020=-2020 [x=2022
g/(x)=0e f(k-l-200) =0 |x—1|—2020=1 Q{x=—2020

Ta ¢ bang xét dau ctia ham s6 y = g =f (|x 1| 2020) nhu sau:

X —o0 -2020 1 2022 +o0
£() - o - |
+o0 +
(1)

Dua vao bang bién thién ta c6 GTNN clia y = g(x) trén R 1a g(1) tai x, =1.
Cau31: ChonD

Xétham sd h(x)=f(x)-2f(x)+m,xe[-1;3]

Dao ham A'(x)=2/f"(x).f(x)-2/"(x); Cho A'(x)=0<2/"(x).f(x)-2f"(x)=0

{f() 0 [Zx 2=0 x=1
o f(x)=1 &[F-2x-1=1a|x=1+3
e[-1;3] xe[-1;3] x=1-3

h(1)=f2(1)-2/(1)+m=8+m
h(1+\/§)=f2(1+\/§)—2f(1+\/§)+m=—1+m
h(1-33)= 2 (1=43) -2/ (1-3) + m=-1+m
(
( 2

=

-1)= /2 (-1)-2f(-1)+m=m
h 3)=f (3)—2f(3)+m=m

:>r[r_112;1§];g( ) max{n_llaﬂh x)|}:max{ }
V6i [8+m|>|- 1+m|<:>63+18m>0<:>m>—?—§:r[{11a;]<g )=[8+m|=8<m=0
V6i [8+m|<|- 1+m|<:>63+18m<0<:>m<—f—2
m=9 .
3maxg —| 1+m| 8<:>[ =>m=-7.Kétluan m=0,m=-7.
[-1:3] m=-7

Cau 32: Chon A
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x=-1 .
Ta co f’(x)=4x3—4x=0<:> x=0 .Vixe[0;2]:>{

x=1 o
Mat khac: f(O)zm;f(l)zm—l;f(2)=m+8

Truong hop 1: Néu m—1>0<m>1.

Khi d6 n[ggic|f(x)|:m+8;lﬁ)zér]z|f(x)|=m—1:>m—1+m+8=7:>m=0.

Truong hop 2: Néu m+8<0< m<-8.
Khi do %gfc|f(x)|=—m—8;;[7(1);z;1]1|f(x)|=1—m:>1—m—m—8=7:>m=—7

Trudong hep 3: Néu (m+8)(m—1)<0<-8<m<l.

Khi d6 %gfc|f(x)|=max{|m+8, m—l};z{og;izr]z|f(x)|=0
7
7 -——<m<l1
Ta co: |m+8|>|m—1|<:>m>——,t1‘rd(')suyra: 2 om=-1;
2 |m+8=7
—8<m<—Z
2 m=-6
|m—ﬂ=7

:>S={—6;—1}. Téng céc phan tir cia S 1a: —6—1=-7.
Cau 33: Chon A
Dit ¢ =sinx++/3cosx, didu kién 7 €[-2;2]. Ham s6 viét lai y=‘t3—3t2 +1+m‘
. =0
Xéthamsé g(t)=¢ =3t +1+m c6 g'(r)=31"—6t; g'(t)zOc{;_z.
Ta co g(—2)=m—19;g(0)=m;g(2)=m—2:>fgi;%g(t)zm—w;maxg(t):m.

[-2:2]
Truong hop 1: m—1920< m<19: minyzfgi%|g(t)|=|m—l9|=m—19£5<:>19£m£24.
Ma meZ:m6{19;20;21;22;23;24}.
Trwong hop 2: mSO:minyzfgi%|g(t)|=|m|=—mS5<:>—53m£0.
Ma meZ = me{-5-4-3,-2;-1,0} .
Trudng hop 3: m—19<0<m: miny=fgig|g(t)|=0£5<:>0<m<l9.
Ma meZ=me{1;2;3;..;18}. Vay c6 30gia tri m.
Cau 34: Chon A
Ta tim diéu kién dé mli?] £ (x)=2 hoac [mli_gl] f(x)=0.

Néu g@gl]f(x)zzaf(x)z2,Vxe[—1;3]@‘m(x—1)—2\/2x+7‘ >2(x+2),Vxe[-1;3]

- m(x—1)=242x+7 22(x+2),Vxe[-1;3](1)

m(x—l)—Z\/2x+7 < —2(x+2),Vx € [—1;3](2)
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Cau 35:

Taco (1) khong xay ra do tai x =1 khong dung.
Do d6 [Illllgl]f(x) >2e m(x—1)<242x+7-2(x+2),Vxe[-1;3].

22x+7 —2(x+2)

2m,‘v’xe(l;3]
= x -1 (3).
242x+7 —2(x+2) <m ‘v’xe[—l'l)
x_l b 2

202x+7-2(x+2) trén [~1;3]\ {1}, ta duoc

Xétham sd g(x)=

x—1
<A13 -
()<= m <13 5<:>me®.
le—\/g
Néu [Izlllgl]f(x) =0 m(x—1)—2v2x+7 =0 c6 nghiém trong [-1;3].

C2W2x+7

X —

c6 nghiém trong [-1;3]\ {1} (4).

2\/— m<—5

trong [-1;3]\ {1} ta duoc (4) =

Xét ham sb h( )

Nhu vy 0<[r111i;§1]f(x)<2<:>—\/§<m<\/ﬁ.

Suy ra co 6 gia tri nguyén cua m théa man dé bai.

Chon D

Tacod: f(x)=ax’ +bx’ +cx;(a>0;6>0) laham sd 1€ trén R va f'(x)=5ax" +3bx* +c.
Khi do:

g'(x) =2/ (1=2x) +2.1 (x+4) :—Z[Sa(l—Zx)4 +36(1-29) | +2[Sa(x-+4)" +3b(x-+4) +]

—=10a|(x+4)" ~(1-2¢)'| -+ 6| (x-+4)" ~(1-2]
=10a|(x-+4)" +(1—-2x)" [ (v+4) (120" |-+ 6[(x-+4) ~(1-2x)]

2

(
{10a[x+4 P+ (120 |+ 66} [(x+4) ~(1-2+] |
|+ 66}.3(

—{10a[(x-+4)" +(1-2x x+1)(5-x) >0, e[~ 1]

Suy ra ham g( )d

g(-1)=g(x)<g(5) = f(3)+2/(3)+m=g(x)< f(-9)+2/(9)+m
(5)<-/
(x

ng bién trén doan [ I 5] nén ta co:

<:>3f( )+m<g ) ( )+2f(9)+m
<:>3f( )+m<g ) ( )+m<:>m—7£g(x)$m+81.

Trudng hep 1: Néu (m—7)(m+81)>()c>[m>7 (%) thi
m<—81
max|g (x)] -+ min|g ()| = 86 < [m 7| +|m + 81| = 86 < [2m+ 74| =86 < m=o
1:3] [~ 1:3] e

Trudng hop 2: Néu (m—7)(m+81)<0< -81<m <7 (**) thi
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Cau 36:

Cau 37:

Cau 38:

g8 (x)=0

r[r_lle}S)]gg(x) = max {7 —m;m+81}

Khi do:

m+81=286

T—m<m+38l1 [sz
==

r[{lﬁg](|g(x)|+glli;%|g(x)|:86@max{7—m;m+81}:86<:> 79(‘tm)

—m =86 =
m+81<7—m
Viy tong cua tat ca cac phan tir cia S bang: 5 +(—79) =-74.
Chon B
Tacd f(x)=1+m’+n>=2(msinx+ncosx) Xét m=n=0 = f(x)=1

Xét m*> +n° >0, khi d6 f(x)=1+m2+n2—2 m2+n2.sin(x+a)

. n m
sin@ = ———,cosa =
( N \/m2+n2j
= min f(x)=1+m’+n’ =24m*> +n’ ; maﬂ{{xf(x)=1+m2+nz+2\/m2+n2
XE

xeR

= min f(x)+max = 2+2(m2 +n2) < m* +n* =25 vi m,n 1a cac tham sb nguyén suy ra c6 12
xeR xeR

bo sb (m,n) thoa man la (0;5),(0;-5),(3;4),(3;—4).(-3;4),(-3;—4) va hoan vi cia no.
Chon A
Pé g(x) :(x—l)(m3f(2x—l)—mf(x)+f(x)—1) >0,Vx
thi trude tién m3f(2x—1)—mf(x)+f(x)—1 =0 phai c6 nghiém x=1.
om’ f(1)-mf(1)+f
Véi m =O:>g(x) =(x 1)(f( ) 1) >0, Vx thoa man.
(x— )(f(2x 1)- 1) >0,Vx thoa man.

f()-1=0m’-m=0=m=0;m==l1.

Véi m=1=g(x)=
}irll(x 1)
;lirgo(—f(2x—l)+2f(x)—l) = lim (-8ax’ +2ax” ) = lim 6ax’ = —o

Nén xlirgo[(x—l)(—f(Zx—1)+2f(x)—1)} -0

Do d6 véi m=-1=>g(x)=(x-1)(—f(2x-1)+2/(x)—1)>0,Vx khong thod man.
Vay me{0;1}.

Chon A

+00
Ta co

Quan sat do thi 6 (1;0) 1a diém cuec tri ciia (C,) va la giao diém ciia (C,) vé6i Ox .
Do do (C,):y (x) va (C)):y=f"(x).Taco f(x)=me* ©@m=e"f(x).
Tadat g(x)=e"f(x).
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Cau 39:

Cau 40:

x=a<0
Khi do: g'(x)=—e""f(x)+e'xf'(x)=e"x[f'(x)—f(x)]=0<:>f'(x)zf(x)<:> x=1
x=2.
Béng bién thién
r |0 1 2
g(x) t 0 -
0
g(x) / \ _9e-2
=)
g(l) = e_lf(l) =0
Trong d6 { g(0) = £ (0)=-2 . Véy phuong trinh m = g (x) c6 hai nghiém phén biét trén
f(2)=e?f(2)=-2¢"

doan [0;2] & —2¢? <m<0< e f(2)<m<0.

Chon A

Dt u=3x* ~18x+28 =3(x~3)* +1=/3(x~2)(x~4)+4 do d6 ta c6 véi Vx € [2;4] thi
uell;2].

Bién ddi BPT ta duge 2021 (u)—mu > m+4042 < 2021] f(u)—-2]2m(u+1).

+5x+42 2 +5u+2 ? ,
Taco f(x)= x;x—jf;_ nén f(u)-2= u;u—il:_—2 = Zu-:—bll do vay bat phuong trinh dugc
. 2021(u’ +u 2021
bién déi tiép (—)Zm(u+1)<:>ms—u.
2u+1 2u+1

Luc nay yéu cau bai toan tuong duong m < 1 ,Vue [1;2] &S m< rrbl.rzl]g(u) .

. 2021 .
Xét ham so6 g(u) = u ,UE [1;2] ta co g'(u)= le >0,Yue [1;2] do vay ham so

2u+1 (2u +1)

g(u) tang trén doan [1;2] . Vi vy L{g[lllgllg(u) = 22(;2:7 = g(l) = %

Két hop voi m 1a cac s6 nguyén duong ta duoc m € {1;2;3;...; 673} .
Vay tim duge 673 s6 nguyén duong thoéa man yéu cau bai toan.

Chon B
Taco: f'(x)=

—6—m

(x=3)"

Néu m=-6=>y=2,

Néu m = —6 khi d6 y' <0,Vx e [—1;2] hoac y'>0,Vxe [—1;2] nén ham sb dat gia tri nho nhét
va gia tri 1on nhat tai x=1,x=2.

Theo bai ra ta co:

maxf(x)+f3@%f(x)=8<:>f(—1)+f(2)=8<:>

[13]

—24+m 4+m 46
+ =8
-4 -1 5
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Cau 41:

Cau 42:

Cau 43:

Cau 44:

Chon C

Taco f’(x) =3x” —6x, nén lap dugc bang bién thién

X -0 0 2 +0

1) P . 0 ot

= f @) m’ ~2m
TN

Suy ra

CHUYEN PE: HAM SO

x —0 -3 2 0 1 2 400

m —2m o0

R Sl 4

m —2m—4 m —2m—4

Tir ddy ta co 3r[{1§1>]<f(|x|)+21[1_13i;ﬁf(|x|)£112<:>3.(m2 —2m)+2.(m’ —2m-4)<112

om'-2m-24<0<-4<m<6.Vayco 11 gia tri nguyén ctia tham sd m .
Chon C

3
Tacs -3sxs = 2<x -3w4252 :f(Zij(x2—3x+2)Sf(2)

= Maxg(x)=g(2)=f(2)+2022=2025.

xe[—fﬁ;;
Chon A
Tacod :‘x3 —3x+m‘ <16 V)ce[0;3]<:>—16§x3 -3x+m<16 Vxe[0;3]

o -16-m<x*-3x<16-m Vxe[0;3]

max g (x)=18
Xét ham sé g(x)=x" —3x véi xe[0;3]. Khido: | "
T el)==2

S-14<m<-2,

18<16—-m
—
—2>-16—-m

. m=-14 . .
Dau ‘=’ xdy ra khi [ . Tong tat ca cac phan tir cia S bang —16.

Chon A
Dao ham: f"'(x) =(x—1)(3x+2m2 —1).

x=1¢(12)

[1(x)=00 (x=1)(3x+2m ~1)=0=| g,

& (I;Z)Vm

Bang bién thién:
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2
A

Cau 45:

m1+2—3m
2

—=—m
2

Tir bang bién thién ta c6: r[rl{izr]lf(x)z—%m va rﬂ%f(f( ) m’ —%m+2>OVm.
Xét phuong trinh n[}%]x|f( +m1n|f |=% (1).

Trwong hop 1: —%m>0<:>m<0.

m_3+\/ﬁ
(1)<:>m2—§m+2—§m=2<:>m2—3m—l=0<:> 2 .Do m <0 nén m:3_m
2 2 4 _3_\/5 )
2

3m 9
Kh1max|f(x)|=max{3—m;m2—3—m+2}Kh1max|f | =12 4 <:>m=i
2" TP
2 2
m2—37m 2:% m=3+;/ﬁ(ktm)
Khi max|f (x)[==<
Al w242 .

VéyS=3_;/1_ %= (\/_ \/_)nena 36,b=10 glatrlézgzi,

Chon D

2f(x)—2 o 2t-2
fr(x)-2f(x)+2 £ -2e+2"

_ -2(t* =2t =0
=2 , te(—o;al,a>2.DPao ham: h'(l)z(—)2=0<:>{t
=242 (£ -2+2)

bat f(x)=t, te(—o;al,a>2.Taco g(x)=

bat h()

Ta c6 bang bién thién ctia ham s6 h(t) .
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t |- 0 P) a

n(t) -0 + 0 —

0
ht) \ / \h(a)
-1

>0 Va>2 nén tir bang bién thién suy ra:

2a-2

Taco h(a)= R

mRaxg(x):Elax]h(t):1<:>t22 hay f(x):2.
ngng(x)z(mi'n]h(t):—lctzo hay f(x)=0.
Viy c6 tit ca 7 gia tri cia x sao cho ham s6 g(x) dat gi4 tri 16n nhat hodc dat gia tri nho nhat.

Cau 46: Chon D

Ta co: minf(x)+maxf(x)=E.Dét h(x)= xrm c6 dao ham h'(x)z 1_m2 .
[1:2] [1:2] 3 x+1 (x + 1)
Néumzlthir[rll;izl]lf(x):rfllg]xf(x)zl
Néu m =1 thi &'(x)#0,Vx=1. Mt khéc: h(l):mTH;h(z):m;2
\ e m+l m+2 16
Trudng hep 1: 2(1),4(2)>0 khi d6 m2-1.PT() e ——+ s =3 o m=s
Truong hop 2: h(l),h(Z)SO khi do mS—Z.PT(l)@mTH+m;2 =—% :mz%
h(1).2(2)<0
\ o m+2 16
Truong hop 3: m+1|<|m+2 khldo—§<m<—1.PT(1)<:> 3 :?:m=14
2 7] 3
h(1)2(2)<0
. ., -7 m+1 16 35
Truong hop 4: m+2| |m+1 khid6 2<m<—.PT(H)o ——=—=>m=—-"
3 |<| 5 5 2 3 3

Vay m=5,m= % nén co6 2 gia tri cia m théa man.
Cau47: Chgon B
Cach 1:
gt ¢ = f(x’ +2x). Vi xe[-L;1]nén 1 €[-6;5]. Khi d6, g(x)=|+n| voi n=3f(m)

(|n+5]=8 .
n+s|2jn-6 "

¥n—qzs
Sn=-2

|n—6|>|n+5|

9

Do do, I[I}Eﬁg(x)zmax{|n+5 n—6|}=8<:>

Vi n=3<:>3.f(m)=3<:>f(m)=l.C() 5 giatricua m .
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Cau 48:

Cau 49:

Vi n=—2<:>3.f(m)=—2<:>f(m)=—§.Cé 6 gi tri cia m .

Vay c¢6 11 gia tri cia m théa min yéu cau dé bai.
Cach 2:
Vi xe[-L1]nén -3<x° +3x£3:>—6£f(x3 +3x)£5..

Taco: |/ (x*+3x)+3/ (m) <8, Vxe[-11] = -8< f(x +3x)+3/(m) <8, vxe[-11]

" 7 (3 +3x)<8-37(m) vxe[_m]3{538—3]((,11) ~ S (m)<1
~8-3f(m)< f(x +3x) —8=3f(m)<-6 | f(m)

f(m)=1

S (m)

v

2
3

Do do max|f (x’ +3x)+3/ (m)| =8 <

. e . -2 e
Véi f(m)=1,c6 5 gia tri cua m . Véi f(m)z?, c6 6 gid tri ctia m .

Vay c¢6 11 gia tri cia m théa min yéu cau dé bai.
Chon D
Diéu kién: x e [0;2].

Vx+32-x +[Ax =2l +]6-4x]  Jx+2-x

|2x—1]+|2x -3 2x—1)+2x - 3|
Do (Va+v2—x) =2+2x(2-x) <4 vi {x(2-x) <Lvxe[0:2].
= x+V2-x <2<x-1|+[3-2x = 2<g(x)<3= f(g(x))<4 (1).

Diu "="xayra < x=1.

Ta cod: 3—2x+ x> e[Z 3],vxe[0;2] :>—f(3—2x+x2)£0 (2). Dau "="xdyra < x=1.
Tacod: 2—4- [O2]:>f( -4 2)£4 (3).D§u"="xéyrac>m=0.

Tu (l),(2),(3) :>h(x)£4—0+4=8 :>maxh(x)=8<:>x=l;m=0.
Chon D

Ta co: g(x)

3
o 3 3 f(x)>Z,Vxe[—l;1] (1)
Ta co: r1_11;¥1|f(x)|>Z<:>|f(x)|>Z,Vxe[—l;1]<:> ; .
o f(x) <=3 vxe[-t1] (2)
Truong hop 1: f(x)>%,Vxe[—l;l].

Nhan thiy f(0)=-2< % . Nén truong hop khong tim duoc m .

Trudng hep 2: f(x)< —%, Vxe[-L1]. Taco: f(x)< —%, Vxe[-11].
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Cau 50:

< —%, Vxe [—1;1] < 8x* —4mx—-16<-3x—6,Vx e [—1;1]

0>-10, khi x=0

<:>4mx>8x4+3x—10,‘v’xe[—1;1]<:> 4m>8x3+3—m,Vxe(0;l] (*)
X

4m < 8x° +3—&, Vx e[-1;0)

X
4
Xét ham sb g(x)=8x’ +3—E o g'(x)=24x" +2 :24x—2+10 >0,Vx#0.
X X X
Bang bién thién:
b -1 0 1
g'(x) + +

O T

Dua vao bang bien thién:

VmeR khix=0 a1 m>l
m >
(*)<:> 4m>rﬂ)ﬁ]xg(x) <:>{

= .
4dm <5 5 4 4
dm < Hlllg}g(x)

Chon A
it 1=2—cosx, 1€[1;3]. Taco f(1)=¢ =3. Vadit g, (r)=[¢’ =3+ m|

, | £ 3 A , \ ' 2 t=1 (tm)
Xét ham s6 h(t)=1'—3t+m trén doan [1;3] c6 dao ham h'(¢)=3r"-3=0< =

h(l):m—Z, h(3):m+18.
Trwong hop 1: m>2=

Tir gia thiét bai toan ta c6 : 3(m+18)+m—2=100 < m=12 (tm)
(

r[111;131]r1gl t)=-m-18
e

Truong hop 2: m<-18= (
Tir gia thiét bai toan ta 6 : 3(—m+2)—m—18:100<:> m=-28 (tm)

t)=—m+2

min g, (1)=0
Trwong hop 3: -18<m<2= ’
Iﬂ%]xgl (t) =max{|m—2|;|m+18|}

Néu [m—2|>|m+18 < m<-8.

mzﬁ )

Tir gia thiét bai todn ta c6 : 3|m—2|:100<:> 34 vi —18<m< -8
m=— (I
3 ()
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Cau 51:

Cau 52:

Cau 53:

Néu |m+18|2|m—2|<:>m2—8.

-154 (Z)
Tir gia thiét bai toan ta 6 : 3|m+18|:100<:> 436 —-8<m<2
m=— (l)
3
Viy §={12;-28} =12-28=-16
Chon A
[f(x)—x].f(x):x6+3x4+2x2@[f x]f <x3+2x)[x3+2x—x],Vxe]R
f(x) X +2x
=S -x'=2x|. +x - 0
[f(x) X x] [f(x) X x} f(x)z—x s
Vi f(x) 1a ham dong bién trén R nén loai f(x)=-x"+x.

(x) X’ +2x
= f'(x)=3x"+2>0,VxeR
:>f(1)=3=r[rll;i251f(x)=m;f(2)=12=rf11;321]xf(x)=
3IM-m=3.12-3=33
Chon B
Duya vao dd thi ham sb, ta thdy f(x)e[—2;2] Vo'ixe[—2;2].
Déttzf(x)+2 V(’)ixe[—2'2]:>te[0'4] V(’)ixe[—2;2].
Xét h(t)=|2t+m|—t=1|=[2t+m—t -1 =|t+m-1.

Truonghop 1: Xét m—1>0< m>1 :>[]\4m]g(x):][%ilizh(t)=m—lZl:>m22
-2;2 0;4

<0
Truomg hop 2: Xét | =0<m<1 = Min g(x)= Min|h(t) =021
m+3>0 xq[-2;2] 1e[0;4]
Truomg hop 3: Xét m+3<0=m<-3.

Tacod [Min]g( )>1<:>m I1>leom>2ma meZ, me[O 20]nen me{2,3, ,20}.
-2;2

Suy ra c6 19 gia tri nguyén m thoa man dé bai.
Chon D

bat t =+/x+2 vbi xe[—l;l] :te[l;\/g} va x=t"-2.

2mt* —4t—4m
2

Ham s6 da cho tré thanh g ()=
t

Khi d6: min f(x) = [rlmfn]g( ).

2 — p—
Xét ham sd h(t) :M trén doan [1;\/5}

t2

Pao ham h( ) il :—48mt O,er[l;\/g] vam>0.
suy ra E}?/?]h(t):_zm_él va ﬁ}fgjh(t)z 2771—34\/5
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Diéu kién can:

Ta co: ming(1)=ae(0;1) :>h(l).h(\/§)>0 @(—2m—4)(@}>0 S2<m<23.

[13]
Vi m nguyén duong nén me {1;2;3}.

Diéu kién di: m e {1;2;3}

2m—43
3

3

Khi do: ﬁl\%l]g(t) = min{g(l);g(\/g)} :min{|2m+4

}.

Véi m=1: min g(¢)=min 3 >1.

[15)

. {6.4\/5—2} 432
B 3 -

Véi m=2: ming(t)zmin{ €(0;1).

td

o 4\6—4} _43-4
’ 3

3

Véi m=3: min g(¢)=mi

(15

'n{lO; 4\/?6} = 4*/53_6 e(0;1).

Vay m 6{2;3} nén c6 2 gia tri m thoa man yéu cau bai toan.
Cau 54: Chon C

Véi meN', m<20,tacod xe[-2;2]=1=f(x)e[-2;2].

Khi d6 h(t)=[2t+m+4|+[t+3m—2|-2>0,Vt €[-2;2]

= h(1)=2t+m+2+t+3m—2|>0,Vr e[-2;2]

Trudng hop 1: 1 >2-3m=h(1)=3t+4m

{23m e[-2:2] 6

[-22]

{2—3m£—2

minh(1)=h(-2)=4m-620

Truwong hop 1: £ <2—3m khong can xét nira vi dd 1dy tat ca cac gia tri m nguyén thuoc doan
(1+20)20 B

om 2%: me{2;3;..;20} = me{l;2;...;20}

cho trong dé bai. Vay tong cac phan trciia S 14 1+2+....+20 = 210.

Ciu 55: Chon A .
Toss 1= (2) 2] i
Xétham s6 f(x)=x’-3x+m trén [0;3] m m+18

Tacéf'(x)=3x2—3=0c{x=_l. o \m_z/ %

Ta c6 BBT cua ham so f (x) trén [0;3] nhu hinh v& bén:
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2
A

Cau 56:

Trwong hop 1: m-2>0&m>2.Taco

l/llz

[0}31]1y=m—2, u, =y(2)=|m+2

s Uy :rﬁ%icy:m+18 . Dé u,,u,,u, 1ap thanh mot cip sb
nhan thi u,u, =u,” < (m—-2)(m+18)=(m+2)’ <:>12m=40<:>m=%.

Trwong hop 2: m+18<0< m<—-18.Tacod

u, =I[1(}i3r]1y=—m—18, u, =y(2)=|m+2 ) Uy :%%icy:2—m.l-)é U, 1y, 13p thanh mot cap sb

nhan thi u,u; =u,’ <:>(2—m)(—m—18):(m+2)2 o m =?.

Trudng hop 3: (m—2)(m+18)<0< ~18<m<2.Taco

u, = 0iny=0,u2=y(2)=|m+2 m+18|}

053]

3

, u3=1%;cﬁcy=max{|m—2
\ A i1 Ay A A 1A A A 10

Do u, =0ma wu,,u,,u, 1ap thanh mot cap s6 nhan nén u, :0<:>n[ggﬁcy20. Vay m =3

Chon B

D6 thi ham s6 f (x) =ax" +bx’ +c co dung ba diém chung vdi truc hoanh nén do thi ham sb

tiép xtic v6i truc hoanh tai gbc toa do, suy ra f(O) =0=>c=0 (I) Taco f'(x) =4ax’ +2bx.

1)=-1 +b+c=-1

S)=ot fa+bre (1),

/(1)=0 4a+2b=0

Tu (1) va () suyra a=Lb=-2c=0= f(x)=x"-2x".

Theo gia thiét {

Xétham sé y =x* —2x> —m trén doan [O; 2] .

x=0€[0;2]
D@ thay ham s6 di cho lién tuc trén doan [0;2] vacd »' =0 4x’ —4x=0<| x=1€[0;2]
x=-1¢[0;2]
max y =-m+38
Khido y(0)=-m; y(1)=—m—1; p(2)=-m+8. ={ ™ |
min y =—-m—1
[0:2]
[ (|-m+8) <12
|—m+8|2|—m—1|

b

Theo baira |x* —2x’ —m‘ <12,Vx e [0;2] & max{|—m -1

—m+8]} <12 <

{|—m—1|£12

\Fm=1]z]-m+3

—4<m<20
m<— —4<m§Z
= = 2<:>—4£m£11.SuyraS c6 11 phan tir.
-13<m<11 7
mzz
L 2
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V. TIEM CAN CUA DO THI HAM SO

RIS miem cAN cOa D6 THI HAM $6

s DPuwong tiém cin ngang

* Cho ham sb y = f(x) xac dinh trén mot khoang vo han (1a khoang dang (a; +oo),(—oo;b) hoac
(—o05+0)). Dudng thang y =y, 1a duong tiém can ngang (hay tiém cdn ngang) cua do thi
ham sb y=f(x) néu it nhidt mot trong cac didu kién sau dugc thoa man:
lim f(x) =y, lim f(x) =y, .

+ Pwong tiém can dirng

=  Pudng thing x = x, duoc goi la duong tiém can dirng (hay tiém can ding) cua d thi ham

sO y=f(x) néu it nhat mot trong cac diéu kién sau dugc thoa man:

lim f(x) =+, lim f(x)=-, lim f(x)=-o, lim f(x) =+

x—x," X=X,
o ’
< Luuy:

ax+b

=  V6i d6 thi ham phan thic dang y= (c #0; ad—bc # O) ludén co6 tiém can ngang la

cx+d

Boen d
Yy =— vatiém can dimg x = ——.
c c

@ DE BAI

Caul: Chohamsd y= f(x) lién tuc tai moi diém thuoc R\ {—l; 3} va ¢ bang bién thién nhu sau

Z | = -1 1 3 5 +00
y/ + + 0 - + =
3
/ 9
Yl
/0 \
—00 —00 —00 —00

Do thi ham sb g(x)= \/22(;2?-;\//;5’(“))

c6 tong so tat ca cac duong tién can dung va duong

tiém can ngang la
A. 4. B. 5. C.6. D. 3.
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Q)\

Cau 2:

Cau 3:

Cho y = f(x)1a ham da thirc bic ba va c6 dd thi nhu hinh v& bén dudi.

| by

C6 bao nhiéu gia tri nguyén ciia tham sé m thudc doan [—100;100] dé d6 thi ham sb

B V1+mx*

f(x)-m
A. 100. B. 99. C.2. D. 196.

c6 ding hai duong ti€m can?

Cho ham s0 bac bon cé do thi nhu hinh v€ bén dudi. S6 duong ti€m can cua d6 thi ham so

(x2 —4)4 .(x—3).(x3 +1)

g (fo-1)

|

|

|

|

|

|

| L -
—=9 -1 O &

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

x+1

Cho ham s6 y = ——=—=— ¢0 db thi (C). Tim tham sO a dé do thi ham sd c6 tiém can ngang
Vax* +1

va ton tai tiép tuyén cia (C ) cach mot tiém can ngang mot khoang bang J2-1.

A.a=2. B. a=3. C.a>0. D.a=1.

. Ay o g e , e TR \ Je x-1 Y
Tim tat ca cac gia tri thuc cua tham s6 m sao cho do thi ciia ham s6 y = —————— c6 dung
X +3x +m+1

mot tiém can dung.

m< -4 m<-5 m<-=5
A. . B. . C. 5<m<-1. D. .
m>0 m>-—1 m>-—1
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Cau 6:

Cau 10:

Cau 11:

Cau 12:

Cho s6 thuc a > 0.Goi (C) 1a dd thi ctia ham s6

2x -1 Jhi x<0
(\/ ax®> —3x + 2x)(x—3)
y=/,(x)= - .
(2“4] ) khi x>0
2x+1

Biét rang cac duong tiém cin cia (C ) déu nam phia trén truc Ox , dién tich hinh phang gidi han

. . : 1
bdi cac duong tiém cén cua (C) va duong thang y=x co6 dang S = Ee'” —n.Tinh a-m-n

A. 4. B. 32. C. -8. D. 8.
[,.2
. . . 4 2 N . I3 =+ — 2 + 3 .
Co hai gia tri cua tham s6 m dé do thi hamso y = e 2x 1 al c6 mot tiém cén ngang la
x —_—

y =1. Tong hai gia tri nay bang?
A. 4. B. 3. C.2. D. 1.

Tinh tong binh phuong tit ca cic gia tri nguyén cla tham s6 m dé d6 thi ham sb
x+1 y e N A eiA A 4
=— c6 ding mdt duong tiém céan dung.
X +2mx+3m+4

A. 35. B. 40. C.42. D. 45.

Cho ham sb y = c6 dd thi (C). Ton tai aeR dé dd thi ham s6 c6 dudng tiém can

x+1
Vax® +1
ngang va dudng tiém can ngang d6 cach dudng tiép tuyén cta (C ) mot khoang bang J2-1.
Gia tri cua a thudc tap nao trong cac dap an sau?
A. (353). B. (1;3). C. (15). D. (0;5).

V3x+1+ax+b
(x=1)°

Do thi ham sd y= khong c6 ti€ém cén ding. Khi d6 hiéu a5 bﬁng:

AL B. 3. c.-3. D. .

2 4 4 2

. e . T , -1
C6 bao nhiéu gia tri nguyén ctia tham s6 m dé do thi ham s6 y = i c6 dung 4
\/mx2 — 8z +2
duong tiém can ?
A. 8. B. 6. C.7. D. V6 s6.
¥t —xt=x +1 .

) A . khix >1 .

Goi (C) la @6 thi ham s6 y = x—1 .GolSz{aeR\x:a

NAx* +2x+1+2x+2020 khix<1

hodc y=a latiém céan cua (C )} . Tinh téng cac phan tir cia S.

A. 2022 B. 2020. c. 3045 p, 2043

2 2
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Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cho ham s6 y= f (x) xac dinh trén R\{Z} , lién tuc trén tig khoang xac dinh, c6 bang bién
thién nhu hinh v&. S6 duong tiém can cta d6 thi ham s y =log f (x) la
A. 2. B. 3. C. 4. D.5.

Cho ham s0 y = f(x) x4c dinh trén R, c6 bang bién thién nhu hinh v&

X —i0 0 +x

/() + e

1
fx) / \
0 0

Vi gia tri nao cua m thi do thi ham so y = W c6 tong sO dudng ti€ém can ngang va
xX)—m

tiém can ding bang 3?

A. 0<m<l. B. 0<m<l. C. 0<m<lI. D. 0<m<1.
x*—=2Jx+2

L . —_— neu x>?2 ) ' '

Do thiham s y = f(x)={ x(x—2) ¢ tat ca bao nhiéu duong tiém can?
Vax* +x+1+2x neu x<2

A. 1. B. 2. C. 3. D. 4.

. Ko o s eg . o ) X 1 1 e x—1 s oar
Tim tat ca céac gia tri cua tham s6 thuc m sao cho do thi ham s6 y =——————— c06 dung
X +3x +m+1

mot tiém cén dung

m<—4 m< -5 m< =5
A. . B. . C. -5<m<-1. D. .
m>0 m>—1 m>—1
C6 bao nhiéu gia tri nguyén cta tham sd m dé do thi ham sé sau c6 dung hai duong tiém can
B 6x-3
(mx2 —6)c+3)(9x2 +6mx+1)
A.l. B. Vo s6 C.J. D. 2.

x-3

3 5 . C6 bao nhiéu gia tri nguyén cua tham sb
X —3mx +(2m—l)x+m

Cho ham s6 y=
m e (—6;6) dé d6 thi ham sé da cho c6 ba dudng tiém can.
A. 0. B. 2. C. 3. D. 4.
Cho ham sb bac bon y = f (x)co 6 thi nhu hinh vé& dudi day. S6 duong tiém cén dimg ctia ham
x'—4).(x* +2x
e,
/] +27(x)=3

A
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

y=flx)

R %

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

x-3
x* =3mx? +(2m2 +1)x—m

Cho ham s y= . C6 bao nhiéu gia tri nguyén thudc doan [—6; 6] cua

tham s6 m dé d6 thi ham sb co 4 duong tiém can.
A. 8. B. 9. C.12. D. 11.

20++/6x—x*
Vx* —8x+2m
tiém can dung la

A. 12, B. 15. C. 13. D. 7.

Tong tat ca cac gia tri nguyén ciia m dé do thi ham s y = c6 dung hai duong

Cho ham sé y=f (x) c6 d thi nhu hinh v& bén. D6 thi ham s

FOVX +x
Y= 2 2
[ £(x)-2]( =D(x* = 4)(2x +1)

c6 bao nhiéu duong tiém can dang?

Yy
|2
11
4
1\/2 3
—1
A. 5. B. 3. C.6. D. 4.
Cho ham bac ba y = f(x) c6 dd thi nhu hinh v& bén. Hoi do thi y
N , (x2+4x+3)\/x2+x b hicy d =l
am s0 y= c6 bao nhiéu duong tiém cén !
x[fz(x)—2f(x)] :
dtmg? | .
-3 -1 \o
A. 2. B. 3.
C. 4. D. 6.
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

ax’ +bx* =3x+c

Cho ham sb y = ¢ do thi (C) Biét ré'mg ton tai a,b,c € R dé @6 thi ham sb

(x-2)
(C) khéng c6 tiém can dimg. Tinh biéu thirc S =4a+2b-3c.
A.é. B. 4. C. 4. D.g.
9 4

mx+x>+3 -1

Tim m dé 46 thi hamsé y= ¢6 2 duodng tiém can dung va 2 duong tiém can

N
ngang tao thanh hinh chit nhat c6 dién tich bang 2 .
A.m=-1, B. m=0. C.m=2. D. m=1.

Goi m,n lan luot 1a sb duong tiém can dang, ti€ém cén ngang cua dd thi ham sb
x(\/xz—3—\/x—l)
= 2

x" =4
A. 4. B. 3. C. 2. D. 1.

.Khi d6 m+n bang

y

J=x? +2019x + 2020 —/4038

X—m

C6 bao nhiéu gia tri nguyén ctia tham dé m do6 thi ham s y =

c6 tiém can dung?
A. 1. B. 2. C. 2019. D. 2020.

Cho ham sb y = f(x) =ax’ +bx* +cx+d (a # 0) ¢ dd thi nhu hinh v& bén duéi

B

Tim m dé d6 thi ham s6 g (x)= c6 dung 6 tiém c4n dimg?

f(xz—S)—m
A. m<0. B. 2<m<0. C. 3<m<-1. D. O<m<4.
Cho ham sd g(x)=& voi h(x)zmx4+nx3+px2+qx (m,n,p,qeR). Ham s
h(x)—mz—m

y =H'(x) c6 dd thi nhu hinh v& bén dudi

Y,

[
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Tim céc gia tri m nguyén dé s6 tiém can ding ciia d6 thi hAm s6 y=g (x) la 2.

A. 11. B. 10. C.9. D. 20.

Cau 30: Cho f(x) 12 ham bac 4 va c6 bang bién thién nhu hinh v& sau:

X = _ﬁ 0 \E +4o0
0

f'(x) + = 0 + 0 =

. /\/\

x*t=2x?

FA(x)+2f(x)-3

D6 thi ham s6 g(x)= c6 méy dudng tiém cén?

A. 3. B. 4. C.5S. D. 6.

x-3
x* —3mx’ +(2m2 +1)x—m

Cau 31: Chohamsé y = (C ) .C6 tat ca bao nhiéu gia tri nguyén thuc khoang

(—10;10) cua tham s6 m dé dd thi ham sb co téng ) duong tiém can la nhiéu nhat?
A. 20. B. 15. C. 16. D. 18.

x-2
¥ =3x"+(m+2)x—m

Cau 32: Cho ham sb y= . Tim diéu kién cta tham sd m dé d6 thi ham sb c6 4

duong tiém can?

m<1 m<1
A. m<l1. B. . C. m<l1. D. .
m=0 m=0

Cau 33: Cho ham s6y = f(x) c6 bang bién thién nhu hinh duéi day

r | —00 -1 2 +o0

flx) / 2 \ /—I—oc,
o -2

Goi tap S 1a tap chua tit ca cac gia tri nguyén cia tham sd me [—10;10] dé d6 thi ham sé
y= Vx—=2

£ ()= ()
A. 9. B. 12. C.13. D. 8.

c6 diing hai duong tiém can ding. SO phan tir cia tap S 1a:

X—m

Ciu 34: Cho ham sb y=
2x+3

(m # —%) c6 6 thi (C). Gia sit M (x,,;¥,,) 1a 1 diém bét ky thudc

(C ) Goi 4, B lan luot 1a khoang cach tir M tdi cac duong ti€ém can ngang va tiém can diung

clua (C) Biét dién tich AMAB bang 1. Khang dinh nao sau day 1a diing?
A. me é;—E . B. me —2;—E . C. me —é;E . D. me E,E .
20 2 2 2 2°2 2°2
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Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

+2

Cho ham s6 y= 2

¢6 do thi (C) Gia su M(xM ;yM) 1a diém thudc (C) thoa min tong

khoang cach tr M t6i truc hoanh va duong tiém can ding cia (C ) dat gia tri nhé nhét. Gia tri
cta x,, +y,, bang
A. 2. B. -2. C. 1. D. 1.

2mx + 3
T—m

Cho ham sb y = c6 dd thi (C')va I la giao diém cta hai duéng ti¢m can cia (C)
.Goi S 1a tap hop tat ca cac gia tri ctia tham s6 m sao cho tiép tuyén tai diém M trén dd thi (C’ )
cét hai duong tiém can tai hai diém A, B va tam gidc A B c6 dién tich bang 64 .Tong cac phan

tur cta tap hop Sla

A. 58 . B. 2458 . C. —258. D. 0.

. 21
Cho ham sb y = —
rz+1

M (xo; yo) 1a diém trén dd thi (C ) ¢6 hoanh d6 duong sao cho tiép tuyén tai M véi (C’ ) cit tiém

o dd thi (0) va I 1a giao diém cia hai duong tiém can. Gia st

can ding va tiém can ngang lan luot tai hai diém A, B théa man IA® + IB* = 40. Gia tri cla

< A , 2 2 M
biu thic P =z, +y, + x,y, bang
A. 8. B. 3. C. 5. D. 7.

x—2

Cho ham sb y = c6 d6 thi 1a (C). Goi I 1a giao diém hai duong tiém can va M (x,; v, )

x+1
1a diém nam trén (C ) Vol x, > 0. Biét tiép tuyén cia (C ) tai diém M cit tiém can dung va
tiém can ngang lan luot tai hai diém P va Q sao cho ban kinh duong tron noi tiép tam giac

IPQ 16n nhat. Tinh tong x, + y, .
A. x,+y,=0. B.x0+y0:2+2\/§. C.x,+y,=2. ]),x0+y0:2\/§.

Cho ham s6 y = c6ddthila (C). Goi I la giao diém hai dudng tiém can va M la diém

2x-2
nam trén (C ) ¢6 hoanh dd 16n hon 1. Tiép myén cua (C ) tai diém M cit tiém can ding va
tiém c4n ngang lan luot tai hai diém 4 va B.Hoanh dd cta diém M thudc khoang nio sau day
dé P=14+IB dat gia tri nho nhét?
A. (—4;1). B. (—oo;—4). C. (4;+oo). D. (1;4).

x—2

Cho ham s6 y = 3

c6 do thi (C) Goi M(xo;yo) 1a mot diém thude (C) sao cho tong

khoang cach tir M dén hai dudng tiém cén clia (C ) 1a nho nhat. Tinh 2x, =¥, biét Y, <0.
A. 2x,—-y,=4. B. 2x,-y,=2. C.2x,-y,=6. D. 2x,-y, =10.

Cho ham s y:x—_; c6 46 thi 1a (C). Goi I 1a giao diém cua hai duong tiém can va
X+

M (xo ;yo) 1a mot diém thudc (C ) Phuong trinh tiép tuyén cia (C ) tai M cat tiém can dung
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va tiém can ngang cla (C ) lan luot tai hai diém 4, B saocho 14>+ IB* =32 . Tim toa d6 diém

M biét y,>0.
A. (-5;3). B. (2%) C. (3%) D. (-1;-1).

Cau42: Cho ham sé y= 2x _11 c6 @6 thi (C). C6 bao nhiéu diém M thudc (C) sao cho tong khodng
x—

cach tir M dén hai dudng tiém gap 2 1an tich khoang cach tir M dén hai dudng tiém cén cia
(€)?

A. 0. B. 1. C. 4. D. 2.

x+1

Cau 43: Cho ham sb y= c6 dd thi (C) Goi [ 1a giao diém hai duong tiém can cia (C) C6 bao

x-2
. . 1 .. .
nhiéu diém trén (C ) c6 hoanh d9 am sao cho tam giac OMI c6 dién tich bang 5 bict O 1a goc

toa d6?
A. 0. B. 1. C. 4. D. 2.

4
Ciu 44: Cho ham sb y = f(x)=——=———— ¢6 d6 thi (C). Hoi c6 tit ca bao nhiéu gia tri nguyén
( ) I =3x" +m ( )
ctia tham s m e[—ZO; 20] dé (C ) c6 dung 4 duong tiém can?
A. 18. B. 3. C. 4 D. 17.

24 72

X' —(m—-2)x+2

Céu 45: C6 tat ca bao nhiéu gia tri nguyén cta m (0; 2021] sao cho d6 thi ham s y =

c6 ding mat ti€ém céan ding?
A. 2021. B. 2015. C. 2017. D. 2016.
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f2 HUGNG DAN GIAI

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

Caul: ChonB
Zz
y/
Y
Piéu kién xac dinh:
Ta co:
2020+ , / \ .
lim g(x)= hm ) =2021= y=2021 1a TCN cua d thj ham s6 g(x).
x—>—00 x)-1" \/2 f ( )
2020+ 1/ . .
limg(x)= 1 f( ) —+oo:x=a la tiém cén ding cua do6 thi ham so6 g(x).
x—a *)2 \/f
2020+ 1/ \ .
limg i f( ) =40 = x =b la ti€m cadn ding cua do6 thi ham so g(x) .
x—b" —>0 \/f
2020+ 1/ \ .
lim g ) li \/ =+oo=>x =1 1a tiém can dung ctia d6 thi ham s6 g(x) .
x—1" —)2 f
2020+ ,/ . .
lim g li f( ) =+ =x =c la tiém can dung cua d6 thi ham s6 g(x) .
x—c —>0 \/f
Véy db thi ham s6 da cho ¢6 5 duong tiém can.
Cau2: ChonB
. Al+mx’ . . .
Véi m<0. Do lim " khong tdn tai nén db thi ham s khong c6 TCN.

X—o0 f (X) —-m
Khi d6 dé d6 thi ham s6 c6 dung 2 tiém can thi phuong trinh f'(x)—m=0 c¢ it nhit hai nghiém

& -2<m<0.Do m la gia tri nguyén nén ta xét:

. . V1= 2 1 1
Véi m =-2. Ham s0 ban dau trd thanh y = f al : V1-2x" c6 nghia khi x € {——2,—2}

Tuyén chon cac bai toan VD-VDC | 170



CHINH PHUC VD-VDC GIAI TiCH NAM 2022 CHUYEN Dé: HAM SO

1 1 .
Phuong trinh f(x)+2=0 6 hai nghiém x=0€|:——;—:| va x=d >2.Do d6 do thi ham

242
s6 chi comot TCPH 1a x=0.

f(x)+l

Phuong trinh f(x)+1=0 c6 ba nghiém x=ae(-1;,0); x=be(0;1) va x=c>2. Do d6 do

Véi m=—1. Ham sb ban dau tré thanh y =

;N1=x" ¢ nghia khi xe[-1;1].

, 1—x°
thi ham sé y=— >

f( )+1 ¢6 2 duong TCP 1a x=a va x=b. Vay m=—1 1a gid tri cAn tim.
X

. \ 1

Vo1 m=0. Ham sO ban dau tré thanh y=——
(%)
lim =0 nén do thi ham s6 ¢6 TCN 1a y=0.

1
x—>o0 f(X)

Phuong trinh f (x) =0 ¢6 3 nghiém nén d6 thi ham sb c6 ba TCP.

V1+mx?

Vi m>0.Do lim ————=0 nén do thi ham s6 c6 TCN 1a y=0.
x—)iaof(x)_m

Yéu cau bai toan duoc thoa man khi phuong trinh 1 (x) —m=0 c6 nghiém duy nhit < m>2.

Do m la gia tri nguyén nén me {3, 4, 5,...,100} . Trudng hop nay ¢6 98 gia tri cia m thoa man.

Két luan: Co tat ca 99 gid tri ciia m can tim.
Cau3: ChonB

Ta co: f(f(x)_l)zoQ{f(X)—lz—lc{f(x):O

S()-1=2 S(x)=3
f(x):()@[x:—l(béi@ :3<:>{x-—2(kep)
x=2 (boi4) x=3 (kep)

x=2

-2
Ta lai ¢6 (x2—4) (x-3)(¥' +1)=0 *e , - Trong do x=-2 va x=2 1a nghiém bi 4.
X

x=-1
x =3 va x=-1 la nghi€ém don.
Suy ra d6 thi ham s6 dé cho c6 hai dudng tiém can dimg 1a x=—1 va x=3.
Baccia f(f(x)-1)=16 = Jim y=0= y=0 latiém cin ngang ciia d6 thi ham sd.

(x2 — 4)4 (x - ?a)(x3 + 1)

¢62 TCP va 1 TCN.
f(f(0)-1)

Suy ra ham sé y =

Cau4: ChonD
vax® +1 —(x—l—l).L
ax>+1 _ ax’ +l—ax’ —ax l—ax

ax’ +1 _(ax2+l)\/ax2+l _(ax2+l)\/ax2+l

Taco: y' =
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Véi a <0 khong ¢6 TCN. Véi a >0 c62 TCN: y = ii

Ja

Tiép tuyén song song véi TCN suy ra ' =0. Suy ra Xy, = 1 1a hoanh d¢ tiép diém
a
Y+ A 1a 1 1
Khidotiep tuyénla y=y|—|=,/1+—.
a a
1 1
l+—+—
V' a Va
Chon D

Diéu kién xac dinh x* +3x* +m+1#0. Dat g(x)=x"+3x>+m+1.

Theo yéu cau bai toan, ta co =2 -1.Thr dap an chon a =1

Ttwong hop 1: g(1)=0= m=-5.
x—1

(x—l)(x+2)2

+ lim—2=l suy ra duong thang x =1 khong 1a TCP.
= (x=1)(x+2) 9

Khi do g(x)=x3+3x2—4=(x—1)(x+2)2 =>y=

. . x—1 . . x—1
+ limy=Ilm—————5=+0, lmy=Ilm———
x—2* x—2* (x—l)(x+2) x—2” x—2” (x—l)(x+2)

x=21aTCD. Vay dd thi ham sb da cho c6 dang mat tiém cén ding x=2.

=+o0 suy ra duong thing

Truong hop 2: g(1)#0< m = -5

x—1

D6 thi ciia ham s6 y = c6 dung moét ti¢m can ding khi va chi khi phuong trinh

X +3x7+m+1
X +3x* +m+1=0 c6 ding mot nghiém x =1 41);71=—(x3+3x2 +1) c6 ding mot nghiém
x#1

Xétham s6: f(x)=—(x"+3x" +1)

x=0
Taco f'(x)=—(3x"+6x), f'(x):0<:>—(3x2+6x):0<:>L:_2
Bang bién thién:
¥ gy ) 0 + oo
V' ~ 0 - 0 1

S

Pé phuong trinh c6 dung mot nghiém khi va chi khi duong thang y = m cat d6 thi ham s

\ . . , m<— .
y= —(x3 +3x7 + 1) tai mot diém duy nhat. Dya vao bang bién thién ta thay { | thi d6 thi
m>—
\ £ s o A R m=—=o . ., . x .
ham s6 c6 dung mot TCP. Két luan: { { la gia tri can tim.
m>—

Chon B
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: : 3 )y nNs 2
Tacod lim y=lim| 1+ =lim|1+- =e8
x>+ X—>+0 2x+1 t—>+0 t

Néu a#4 thi lim y=0 = loai a#4.

X—>—0

(2x-1)(Vax" =3x -2x]

Néu a=4 thi lim = lim _8
X—>—0 X—>—00 _3x(x _ 3) 3
2x—1

lim y = lim =+0.

=0 e (\/4x2 —3x +2x)(x—3)

9
Vay (C) ¢6 hai duong tiém can ngang la y = g;y =e®,vaco 1ti€m can dingla x=0.

9 9 9 9
Ta co Szl §+e8 e8—§ _L e“—ﬁ =l i 32 . Vay amn= 422:32.
213 9 2 9 4 9

Cau7: Chon A

Khi x > +o0:
f / / 3
mx+|x| 1——+— mx+x 1——+ (”“F 1—*+ 2] m+ /1_g+%
x x X X
2x-1 (2_1j , L
X X
Ta co: limyzmTH=1:>m=1.
Khi x - —o0:

/ f 3
mx+|x| 1——+— mx —x 1—;+x— [ l_x"'xz] m— 1_)2c+3§2

2x—1 x(Z—lj 2_1
m—1

Taco: lim y=T=1:>m=3.V£1y tong hai gia trji m bang 4.

Cau8: ChonC
x+1

x> +2mx+3m+4
Dé db thi ham s6 c6 dang 1 duong tiém can dung thi c6 nhimg truong hop sau

Xét ham s6 y =

Trudng hop 1: x* +2mx +3m+4 =0 c6 nghiém 1a —1
Khido: 1-2m+3m+4=0&m=-5
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Cau 10:

Cau 11:

Truong hop 2: x> +2mx +3m +4 =0 c6 nghiém kép
. r 2 m = _1
Khido A'=0m™ -3m-4=0<
m=4
Vay c6 tat ca 3 gia tri nguyén ciia tham s6 m thoa man va tong binh phuong 1a 42
Chon D
Nhan xét:
Khig =0 thi y=x+1: Ham s6 khong c6 tiém can.

. \ A S , . 1 1 A A . . . A
Véi a <0, ham s6 c6 tdp xac dinh D =| ———;—— |, khong ton lai lim y, lim y, suy ra do
-\/—a 1[_a X—>+00 X—>—00
thi ham s khong ton tai tiém can ngang

Véi a>0. taco: lim —2 Lo fim 2t 1

Nhu vay, dd thi ham sb c6 hai tiém can ngangla y=

y'—( x+1 }_ l-ax
Jax® +1 (ax2+1)\/ax2+1
£ J e n N . , 1 1
Tiép tuyen song song voi tiém can ngang nén y (xo) =0 suyra x,=—;y, = ‘/1+—
a a

Phuong trinh tiép tuyén cua (C) tai diém c6 toa do [l, /1 +1J la: y =, /1 +l
a a a

Khoang cach giira tiém cin ngang va tiép tuyén cia (C ) mot khoang bang V2 -1 nén

1 1 a=1 (tm)
Truwong hop 1. | [1+———|=vV2-1=>
ghop 1. |1+ = l=2 L=O(ktm)

Trwong hop 2. 1+1+L=\/§—1.Véya=1
V' e Va

Chon A

V3x+1l+ax+b
(x-1)

< f(x)=~3x+1+ax+b=0 conghiémkép x=1 (1)

Hamso y = khong c6 ti€ém cén dang

3 f(l):() N3.1+1l+a+b=0 b:—%
Taco ['(x)=——+a.PT(l)= - -
aco ['(x) 2Bxrl (1) {f'(l):o %+a:0 s
Vay a—b=—
ay 5
Chon B

Nhan xét: D6 thi ham s d3 cho c6 t6i da 2 tiém can ding va 2 tiém can ngang.

Vi vay dé dd thi ham sb co ding 4 dudng ti€m cén thi dd thi ¢6 du 2 tiém can ngang va 2 tiém
can dung.

Tiém can ngang
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Cau 12:

Cau 13:

Piéu kién xac dinh: mz® — 8z +2>0

Vi m=0 thi y= khéng c6 du 4 duong tiém can. Vay m =0 khong théa man.

x—1
V—8x+2
Véi m < 0 thi tir suy ra do thi ham s6 khong c6 tiém can ngang vi khong thoa man diéu kién vé
tap xac dinh.

1
1= | ‘ ,
V6i m>0 thi lim y = lim L =4+ nén d6 thi ham so ¢6 hai tiém cén
T—+00 r—+o00
\/ 8 2 \Nm
+,/m—— + )
T T

ngang.
Tiém cén dirng
D6 thi ham s6 ¢6 hai tiém cén dtng khi va chi khi phuwong trinh mz® — 8z +2 = 0 ¢ hai

, ) A'=16—-2m >0 m <8
nghiém phan biét khac 1 <

f(1)=0 m =6
Viy @ thi ham s6 ¢6 4 duong tiém can voi m € (0;8) {6}.
Chon B
Taco
+)
. X=X =X+ x—xt+x -1 : (x—l)(x2+x+1)
lim y = lim = lim = lim

X—>+0 X—>+0 x—1 x—>+oo(x 1)()C + [x —x +1) x—>+oo(x_1)(x2+ [x4_x3+1)

. X +x+1 1
= lim =
X_’M(x2+\/x4—x3+l) 2
+) lim y= lim (\/4x +2x+1+2x+2020)— hm( 2x+1 2020]=—l+2020
> oo\ JAx? £ 2x+1-2x 2
X -xt-xX+1 x -1 . X +x+1 3
+) 11m y= 11m =lim =lim :5

gy x—1 R (x—l)(x2+ /x4—x3+1) RENE (x2+ /x4—x3+1)
+) lim y = 1i1r3(\/4x2 +2x+1 +2x+2020) — 2022447

x—1 x—1

Suy ra d0 thi ham s6 6 tiém can ngang la y=—;y = —%-F 2020.

L
2
Vay tong cac phan tir ciia S 13 %+ (—%+ 2020) =2020.
Chon B

. . ) . x<2
Xétham s y =log f'(x). Ham s6 xac dinh khi f(x)>0<:>{ E
x#

Khi x — —oo thi f(x)—>1 suyra y=logf(x)—>0
Khi x —>1 thi f(x)—>0" suyra y=logf(x)—>—0
Khi x> 2" thi f(x)—>+o0 suyra y=logf(x)—> 4o
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Cau 14:

Cau 15:

| —

Vay ham sb co tat ca ba duong tiém can trong d6 c6 mot dudng tiém cén ngang y =0 va hai

duong tiém can dung x =1 va x=2.
Chon B

1

Trwong hop 1: m=0:>y=f2—().
X

lim y= 1imL—+oo
X—>+0 X—>+00 f2 (X) N . . . o .
= d06 thi ham s6 khong co tiém cén ngang.
lim y = lim —— =+
X—>—0 X—>—0 f2 ()C)
Khi f (x) =0 v6 nghiém nén dd thi ham sb khong co ti€ém cén dang.
Nén m =0 khong théa man.
Trwong hop 2: m=0

lim y = lim _—
x—>+ooy x—>+oof2(x)_m . ' i ' 1
| = @06 thi ham s0 co tiém can ngang y = ——.

lim y = lim — = "

X—>—0 X—>—0 (x) —m m

A A 2A . \ A 1 LA A \ [N A N A A ’ M

Vay de do thi ham s6 y = W c6 tong sO duong tiém can ngang va tiém can dung bang
X)—m

3
thi phuong trinh £~ (x) =m c6 hai nghi¢m phan biét.
m < 0 = phuong trinh vo nghiém.
= 1
m>0= fz(x)=m<:>[f(x) Vm ( )
S (x)==m (2)

Ttr bang bién thién ta thdy phuong trinh (2) vO nghiém, suy ra (1) c6 hai nghiém phan biét khi

va chi khi O<\/Z<1<:>0<m<1.V€1y O<m<l.
Chon C

L2
, . . )C2 —2\x+2 . 1 _x3 x4
Taco: lim y=lm ————=lim| —.——————
X—>+00 xX—>+00 X(X—Z) x>+0| y ( 2)
1-=
X

= y=01a tiém cén ngang cta do thi ham s
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Cau 16:

Cau 17:

1
1+—
limy:]im(\/4xz+x+l+2x)=lim\/ L im . z_%
4" +x+1-2X _\/4++2_2
X X
1 N A A 5 A . \ A
:>y:—Z la ti€ém cén ngang cua d6 thi ham so
¥ =2Jx+2 x*—4x-8 . X +2x* +4x+4

lim y = lim ———=lim = lim

o2 ol )c(x—Z)2 =2 x(x—2)2 (x2 +2\/x+2) 2 x(x—2)(x2 +2\/x+2)

lim (x3 +2x° +4x+4) =28

.| xo2t

Vi 1im(x(x—2)(x2+2\/m>)=0 va x(x—2)(x2+2\/E)>0, Vx>2

x—>2"

Nén lim y =+00 = x =2 la tiém can dtng cua do thi ham sb

x—2"
Viy d thi ham s6 trén co tat ca 3 duong tiém can
Chon D
Tacod ¥’ +3x° +m+1=0=m=—x"-3x" -1 (1).
x=0

Xéthamsd y = f(x)=-x"-3x" -1 co y'=—3x2—6x,y'=0<:{ 5
x=-

T -0 ) 0 1 +00

D6 thi ham s da cho c6 ding mot duong tiém can dimg <> phuong trinh (1) c6 dung mot
nghiém va nghiém do6 khac 1 hodc c6 mot nghiém don x =1 va mdt nghiém kép khac 1.

\ 5 - K A A m=<-=5 Nssos A
Dua vao bang bién thién trén suy ra { la gia tri can tim.
m

Chon C

Véim=0=y=— 1 khong co tién can dimg=> m = 0 khong théa mén.
X"+

Voi m#0, xlirg y =0 nén d6 thi ham s6 ludn c6 1 tiém can ngang la duong thang y =0.
Yéu cau bai toan twong duong tim m dé do thi ham sb c6 dung 1tiém can ding.
2
Xét: (mx2 —6x+3)(9x2 + 6mx + 1) =0 {h(x) B mx2 ~oxe3= 0(1)
g(x)=9x" +6mx+1=0(2)
A, =9-3m
A, =9m* -9

Ta co: h(lj _m
2 4

(lj—3m+E
812 4
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Cau 18:

Cau 19:

A >0
1 )
Vé6i m<3 thi h( 1} 0 nén phuong trinh (1) ¢6 2 nghiém phan biét khac 5 Khi d6, do thi
— |
ham s6 ¢6 it nhit 2 tiém can dang.
A, >0 i
Vé&i m >3 thi [1] Onén phuong trinh (2)cé 2 nghiém phén biét khac 5 Khi d6 6 thi
+

ham s6 c6 it nhit 2 tiém can ding. Vay khong ton tai m thoa min dé bai.
Chon A
Ta dé dang tim dugc dd thi c6 mot tiém can ngang: y =0
Xét
x=1
x —(3m —l)x—m = 0(*)
Dé @6 thi ham s6 c6 3 tiém cén thi d6 thi ham s s& ¢6 2 tiém can ding, suy ra c6 nghiém thda
man mat trong cac truong hop sau:

X =3mx? +(2m—1)x+m =0 (x—l)[x2 —(3m—1)x—m]=0<:>

A=9m* -2m+1=0
Trudng hop 1: c6 nghiém kép x, ¢ {1;3} < —-4m+2+0

-10m+12#0
A=9m" -2m+1>0
Trwong hop 2: c¢6 2 nghiém phan biét (x, =1, x, #3)= 1 —-4m+2=0 <:>m=%
—-10m+12+#0
A=9m" -2m+1>0
Trwong hep 3: c6 2 nghiém phan biét (x, #1, x, =3)<=<-4m+2+#0 <:>m:§
—-10m+12=0

Do yéu cau bai toan l4y gia tri nguyén ctia m e (—=6;6) suy ra khong tim dugc m théa man
Vay khong c6 gia tri cia m thoa méan yéu cau bai toan.

Chgn A

P 42) _ er2 )

SO +2r =3 [0 +2s ()3

x=0
Xét x(x+2) (x—2)=0|x=-2.
x=2
x:a(a<—2)
: =1 7
Taco: [f(x)] +2f(x)-3=0 & & |x=b(b>2)
f(x =-3
x=2
x==-2

Dua vao do thi ta théy cac nghiém x = 0;x = 2 la cac nghiém kép.
Vi y= f(x)1a ham bc bén nén da thic [ £ (x)] +2f(x)—3 c6bacla 8.
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Cau 20:

Cau 21:

2
Viyy=— x<f+2) <f_2) Vi k> 0.
kx (x—|-2) (x—Z) (x—a)(x—b)
Viay ham sb ¢ 4 tiém can dingla x=0;x=2;x=a;x=>.
Chon B
Ta co lim y =0 nén d6 thi ham s6 ludn c6 1 dudng tiém can ngang.

X—>00

Ta co x3—3mx2+(2m2+1)x—m=0 <:>x(x2—3mx+2m2)+x—m=0
<:>x(x—m)(x—2m)+x—m=0@(x—m)(xz—meH):OC{ R e

x =2mx+1=0
Pé d6 thi ham s6 di cho c6 4 dudng tiém can thi phuong trinh
g(x)=x"—3mx’ +(2m’ +1)x—m =0 phai co 3 nghi¢m phan biét khac 3.

Suy ra m # 3 va phuong trinh 4 (x) = x” —2mx +1 phai c6 hai nghiém phan biét khac mva 3.

m#3 m>1
m#3 m>1 m<—1
" A=m2_1>0 m<_1
Vay & m#— .
h(3)=9-6m+1%0
h(m)=-m*+1%0 mE3 m#3
m#=xl

Do mnhén gia tri nguyén va m thudc doan [—6;6] nén me {—6; -5;,-4; —3;—2;2;4;5;6} .
Viay c6 9 gia tri théa man.
Chon D

2

X’ —8x+2m>0 |x*—8x+2m>0 (2)

. —-x*> 0<x<6 1
Diéukién{ br-x 20 @{ ) )
Tir yéu cau bai toan suy ra phuong trinh x> —8x+2m =0 c6 hai nghiém phan biét thuoc doan
[0;6], hay phuong trinh 2m =—x* +8x ¢ hai nghiém phan biét thudc doan [0;6].

Xét ham sé f(x) = —x* +8x c6 BBT.

X 0 4 6

) 0 -

+
16
o / \
0 12

Ttr bang bién thién (*) < 12<2m <16 < 6<m <8.
Thr lai:

_ o x, =2€(0;4)
Khi m = 6: phuong trinh c6 hai nghiém 6
X, =

Khi d6, tir; suy ra TXD cua ham sb: D = [0;2) nén khong ton tai lim y, do d6 duong thang

+
X=Xy

x = x, khong phéi la tiém cén dimg. Vay m = 6 khong thdéa man.
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X € (0;4)
X, € (4; 6)

Khi 6 < m <8: phuong trinh c6 hai nghiém x,;x, (x, <x,): {

Khi @0, tir; suy ra TXD cta ham s6: D = [0;x,)U(x,:6], suy ra lim y = +o0;lim y = +c0 nén dd

X=Xy xox;
thi c6 hai tiém can dung. Vady 6 <m <8 théaman,va meZ nén m="7. Két luan: m=7.
Cau22: ChonB

VX +x B kx* (x=1)(x =2)Wx* +x
[£(x)-2]( =D =9)2x+D)  (x—a)(x— B)x—D)(x = 2)(x +D)(x+2)(2x +1)

T )= A+ D(x +2)2x 1 1)

Tacd y=

Véi (-1<a <0,2< f<3). Diéu kién t6n tai can vx* +x : iiol'
x=a(KTM)
x=

Xét phuong trinh (x —a)(x— ) (x+1)(x+2)2x+1) =0 x =-1
x=-2

-1
x-;(KTM)

im b “x(x+1) =+o0. Suyra x =—11a tiém can dang.
> (x—a)(x =) (x+D)(x+2)(2x+1)
) kx? x(x + 1)
lim
=2 (x—a)(x— ) (x+1)(x+2)(2x+1)
- kx* /x(x + l)
= (x—a)(x— ) (x+1)(x+2)(2x+1)

Vay dd thi ham sb ¢ 3 tiém cén dung.
Cau 23: Chon C

=400 nén x =-2 la tiém can dung.

=400 nén x = F la tiém can dung.

| k3]

. (x2 +4x+3)\/x2+x B (x+l)(x+3)./x(x+l) B (x+1)(x+3) x(x+1)
- ()2 (x)] xS (x)[S(x)=2]  xk(x+3Y(x-a)k(x—b)(x—c)(x+1)
B x(x+1)
xk(x+3)(x—a)k(x—b)(x—c)
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Cau 24:

Cau 25:

x<—

x(x+1) .
Taco lim— =400, Suy ra x = 01a ti€ém can ding.
0" fx (x+3)(x—a)(x—b)(x—c)

(x + 1)
Tacd: lim
-3 P (x+3)(x a)x—b)(x— c)

X \ x>0
Piéu kién ton tai cin \/x2+x:{ - l.Vc’ri f(x)=O:>x=—3 hodc x=a.

oo nén x =-3 latiém cén dung.

x=-1
Véi f(x)=2=|x=b(-3<b<-1).
x=c(c<—3)
Ta co:
(x+1)(x+3) (x+1) . (x+1)

O ()-2] PP a b

nén x =b la ti€ém can dung.

fim (x+1)(x+3) (x+1) — lim (x+l)

o xf(x).[f(x)=2] o Kx(x+3)(x—a)(x—b)(x— o
nén x = ¢ 1a tiém can dung. Viy d thi ham s ¢6 4 tiém cén dung.
Chgn C

TXD: D=R |{2} bat f(x)zax3 +bx’ -3x+c

Dé d6 thi ham s6 (C) khong c6 tiém cén ding thi phuong trinh f(x)=0 nhdn x =2nghiém

f(2)=0 Sa+4b+c=6 4
boi3 = f'(2)=0 o {12a+4b=3 < {b=
f"(z)zo 12a+2b=0

. Viy S=4a+2b—3c=—4

Chgn A

3 1
m— 1 +72—*
Tap xéc dinh: D =(—00;—1)U(0;+0). Tacd lim y= lim X X

X—>—0 X—>—0 _\/12-"-1
X
m+‘/12+%—l
lim y = lim XX

X—>+00 X—>+0 ) 1
" +—
X

Suy ra dé do thi ham s6 ¢6 2 duong tiém can ngang thi m+1#1—-m< m#0

=m+1

lim v lim " x2+3—1_+oo_ m v lim ™ X +3-1_ [+ khim<l
'c~>04"y_x~>04r \/x2+x B ’ x%—l’y_x%—lf \/x2+x B —0 khlm>l

Vay khi m # 0,m =1 thi d6 thi ham s6 c6 2 dudng tiém canngang1a y=m+1;y=1-m va
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Cau 26:

Cau 27:

Cau 28:

2 duong tiém can dimg 1a x =0;x=—1. Pé2 duong tiém can dung va 2 duong tiém cin
ngang
tao thanh hinh chit nhét c6 dién tich bing 2 thi 1.2|m|=2 < m==1
Déi chiéu diéu kién m =—1.
Chon D

xZ\E

x#2

NS WY (RE RN IR I N RS

Tiém can ngang: = =
x' =4 x2(1—4j x2(1—4)

biéu kién: {

Suy ra d6 thi ham s ¢6 1 tiém can ngang y =1

Tiém cén ding:

Pidu kién cin: Xét phuong trinh x* —4=0< x =42
Pidu kién di: Pat f(x)=x(Vx> -3 -x-1)

Xét x=2,tacod f(2)=0 nén ta s di tim bac cua (x—2) cua f(x)

JE 3Ty O3 D 34 x-]) | #x-2
2 =3 +4/x—1 2(x)

(x=2)h(x) _ h(x)

(x=2)(x+2) x+2

= (x=2)h(x)

Suyra y= , suy ra x =2 khong phai la ti¢m can dung

Xét x=-2,taco f (—2) khong ton tai hay x =—2 khong phai 14 tiém cén dung.

Vaiy m=1,n=0 =>m+n=1.

Chon D

J=x? +2019x+2020 xac dinh khi —x? +2019x +2020 > 0 < —1 < x < 2020

Pt f(x)=v-x>+2019x +2020 —+/4038 . Xét x—m =0 x=m.

P6 thi néu co tiém can dung chi c6 thé 1a x=m , khi d6 diéu kién Ila:
~1<x<2019 [me[-1;2019] (1)

{f(m) #0 {\/—m2 +2019m +2020 # 24+/7 (*)

) ) m#1
Taco (*) < -m’+2019m-2018 %0 < (2)
m #2018
Tu (1),(2) =>me [—1; 2020]\{1;2019}
Viay cb 2022—2 =2020 sb nguyén m thoa mén bai toan.
Chon D

Xétham sb h(x)=f(x*=3) = h'(x)=2x.f"(x* -3)

Tuyén chon cac bai toan VD-VDC | 182



CHINH PHUC VD-VDC GIAI TiCH NAM 2022 CHUYEN Dﬁ: HAM Sé

Cau 29:

x=0 x=0
x=0
=h'(x)=0< £ -3) 0" X -3=-le|x=t2
X" —=3)= -
x> -3=1 x=%2
Ta c6 bang bién thién
x —00 -2 —V2 0 V2 2 +o00
2w - | - | - 0 + \ + \ +
22—-3 |40 1 -1 -3 -1 1 +o00
f'(z? - 3) + 0 - 0 + | + 0 - 0 +
h'(x) - 0 + 0 - 0 + 0 — 0 +
0o 4 4 +o00
) \ / \ /
0 0
f(=3)<o0

Tur bang bién thién ta c6 do thi ham s6 g(x)= c6 dung 6 tiém cin dimg <

f()c2 —3)—m
h(x)zm c6 6 nghiém phan bi¢t< 0<m< 4.
Chon B

va (m<0).

Suy ra h'(x)z4m(x+1)[x—%)(x—3)=4mx3 —13mx* —2mx+15m .
Suy ra h(x) = mx" —?mﬁ —mx* +15mx+C . Tudébaitaco C=0.

Vay h(x)zmx“—?mﬁ—mx2+15mx.Xét h(x)—mz—m=0<:>m=x4—§x3—x2+15x—1.
x=-1

Xét ham s6 f(x)=x4—%x3—x2+15x—l2f'(x)=4x3—13x2—2x+15=0<:> x=% .
x=3

Béng bién thién

| ot

F(z) - 0 + 0 - 0 +
7807 +00

+oo
W o o /
= »

Dé d6 thi ham s6 g(x) c6 2 duong tiém can dimg < phuong trinh h(x)—m* -m=0 c6 2

nghiém phan biét < phuong trinh m = x* —%f — x> +15x—1 c6 2 nghiém phan biét.

Tir bang bién thién két hop thém diéu kién m <0 ta c6 —33—5 <m<-I.
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Cau 30:

Cau 31:

Cau 32:

Do m nguyén nén m e {—1 1;—10;...;—2} . Vay c¢6 10 sd nguyén m thoa man yéu cau bai toan.
Chon C
x=0

xziﬁ

Dé& dang chiing minh dugc néu x = x,v6i x, ¢ {O; +2 } 1a nghiém don ctia mau hodc x = x,1a

Tacé x* -2x" =0 { , trong d6 x =01a nghiém kép.

nghiém kép khac 0 ctia miu thi duong thang x = x, 1a duong TCD cua d6 thi ham s6 g(x).
Néu x =014 nghiém kép boi hai ctia mau thi duong thang x = 0khong 1a TCP ctia dd thi ham
s0 g(x).

f(x)=1

f (x) =-3

Dua vao BBT ta duoc PT f(x) =1 co hai nghiém kép la x=—/2 va x= \/5

Ta co fz(x)+2f(x)—3=0<:>{

va PT f(x)=—3 c6 hai nghiém don la x=a<—/2 va x=b>+2 va mdt nghiém kép x=0.
Khi d6 dd thi ham s6 g(x) c6 4 duong TCD 13 x=a, x=b, x =~2 v x=—/2..
Mt khac, bac cua tir 1a bac 4 va bac ciia mau 1a bac 8 nén dé tinh duoc lim g(x)=0.Khidé

d6 thi ham s6 g(x) c6 duong TCN 1a y=0.

Vay d6 thi ham s6 g(x) ¢6 5 duong tiém can.

Chon B
Tacé: lim — : x_32 =0 va lim — : x_32 =0
x>0 2 — Imx +(2m +l)x—m =0 x7 —3Imx +(2m +l)x—m

nén d6 thi ham s6 ¢6 1 dudng tiém can ngang 13 y = 0.

Do do (C ) c6 tong so duong tiém can 1 nhiéu nhat khi (C )c() 3 duong tiém can dang nén
phuong trinh x° —3mx* + (Zm2 + l)x —m =0(1)co6 3 nghiém phén biét x = 3.

Ta co: (1) = (x—m)(x2 —2mx+1) =0< {;(x’;: RN 20(2)
Suy ra m #3 va phuong trinh ¢6 2 nghiém phan biét khac 3

m#3
m#3 m#3

>1
SIA>0 Sim’-1>0 < {m |
<_

g(3)=0 [10-6m=z0 |-"

m#=

Ma m nguyén thuc khoang (—10;10) nén m e {-9;-8;-7;-6—5;-4;-3;-2;2;4;5;6,7;8;9} .
Chon D
x—2
X =37 +(m+2)x—-m’
x—2 _ x—2
X =3+ (m+2)x—m N (x—l)(x2 —2x+m)
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Cau 33:

Cau 34:

Cau 35:

1
—-

2
x_2 . X x3

Vi lim = lim =0 nén do thi ham sb ¢6 1 duong tiém

o0 0 —3x% +(m+2)x—m _Hiﬂ’ol 3,m+2

2
X X

_m
x3
can ngang la y=0.
Do do (C ) c6 4 duodng tiém can khi va chi khi (C )cc') 3 duodng tiém can dung
& (x=1)(x* =2x+m)=0 c6 3 nghiém phan biét khac 2
& x* =2x+m=0 c6 2 nghiém phéan biét khac 1; 2 .
A'=1-m>0 m<1
5 m<1
1" -21+m#0 & im#l &
m#0.
22-22+m=#0 |m=#0

Chon B

Xétham y=g(x)= Vol x=2.

S* (%) =mf (%)
(x)=m
(x)=0
xX=a (a<—1)
Phuong trinh f(x)=0<|x=b (-1<b<2)

xX=c (c>2,c¢n)

Khi d6 fz(x)—mf(x)=0<:>{;

Vi x =a, x=>b loai vi khong thoa diéu kién.

Véi x =c, lim g (x)=—o0 nén duong x =c la mét tiém can dung clia dd thi g(x) )

x—c*

Do thi g(x) ¢6 hai duong ti€ém can ding < f(x) =m cO mot nghiém x>2va x#c
m=-=2

Dua vao BTT cua yzf(x), f(x)zm co mot nghiém x>2 va x#¢ < { 0
m#

Chon A

Véi m# —%, do thi (C) c6 duong tiém can ding la x = —% va tiém can ngang y = %

CHUYEN PE: HAM SO

Khoang cach tor M té1 duong tiém can ding: d, =|x,, +% .
. L1 s fioa s a |x -m 1 | —2m-3 | |2m+3|
Khoang cach tr M t6i duong tiém can ngang: d, = |- ——|= = .
2x, +3 2| [2(2x, +3)| 2[2x, +3]

Tur gia thiét, AMAB vudng tai M nén S,,,,, = %MA.MB = %dl dy=1=dd, =2

5
2m+3 2m+3=8 m=y
Do dé xM+§.M=2<:>|2m+3|=8<:> " o
2| 22x,, +3| 2m+3=-8 | _ 11
2
Chon D
X s b A A . R 2x,, +2
Do thi (C) c6 duong tiém can ding x=1. Taco Me(C) nén y,, = T
Xy —
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Cau 36:

Cau 37:

Khodang cach tur M t6i duong tiém can dung: d, = |xM —1|.

2x,, +2

Khoang cach tir M t6i truc hoanh: d, =| yM| =

x, -1

2%, +2

Tong khoang cach tir M t6i tiém cén ding va truc hoanh: d =d, +d, = |xM — 1| +

x, —1

Néu x,, > 1, taco d=|xM—1|+M221/2|xM+l| >2/22=4

|xM—1
Néu —1<x, <1, taco
d=1-x, 2 2 =2+(—1—xM)+2xM 2
1-x,, 1-x,
2
oy Pl )(oxy ) 420, 42 xg —1+2x, 42 () o
I-x,, I-x,, I-x,,

Dau bang xay ra khi va chi khi x,, = —1.

2x,, +2

Néu x,, <1, taco d=1-x, + >1-x, >2

x,, —1

Véy d 22, dau bing chi xay ra khi x,, =—1, do d6 M (-1;0).

Chon D
A . 2mz + 3 A ~ , NP ~ ~ . .2
Do thi (C’) 1y =———— cOtiém can ding z = m vatiém can ngang y = 2m nén giao diém
r—m
A A 1s ce 2mz. + 3
cua hai tiém cén la I(m; Zm). Giasa M|z ;———|€ (C)
T, —m

. . 2m? 2mx, + 3
Phuong trinh tiép tuyén A véi (C’) tai M lay= —m—+32(:£ — SEO) +—2
T, — m) Ly —m

meo +2m’ +6

Tiép tuyén cit TCPD z=m tai A , cit tiém can ngang tai

m;
fEO —m
B(Q:ro — m; Qm)
2
Taco 14 = |2+ 51 G4 15 = 2|z, — m|. Dién tich tam giac IAB la
ZBO —m

J58

1
.Q‘xo—m‘:64(:>4m2+6:64<:>m:i7

2
S, =64 SIAIB =64 e [T TO
2

2 T, —m
55 @]:O

Viy § =~ 4
ay 5

2
Chon D
X - 20—1 , .. . ., A N
Do thi (C’) Ty = 1 c6 tiém can dung z = —1 va tiém can ngang y = 2 nén I(—1;2).
T
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Cau 38:

Cau 39:

2::70—1
xO—i—l

Vi M €(C) nén M , (2, >0)

Z‘U;

Phuong trinh tiép tuyén véi (C’) tai M lay= %(:v — :L‘O) + 2, — 1 .
(% + 1) .TO + 1
2z, —4

= Al-1

,B(2x0+1;2).Tac() 1A = p— va IB:2‘xU+1‘.

z +1 )

0

Khi d6 [A* + IB* = 40 & LQ

et +4(z, +1) = 40,2, >0
zO

& (2, +1) —10(z, +1] +9=0&

Suy ra M(Z; 1). Gia tri ctia biéu thirc P = 7.
Chon A
Do thi (C)c6 duong tiém dimg x=—1 va dudng tiém cin ngang y =1.
Giao diém hai duong tiém can (-1;1).
X, —2

x,+1

Goi M(xo; Je(C)véi x,>0.Tacod y' =

(x+1)2 .

Phuong trinh tiép tuyén cta (C ) tai diém M 1a y =

(x0 -|—1)2

A J , . oge R A o , . 4:R Xy =35 L, A o
Tiép tuyén cua (C ) tai diém M cat tiém can dung tai di€m P(—l; 0 1] va cat tiém can
X, t+
1 6

ngang tai diém Q(2x, +1;1). Ta ¢6 Supo = E[P.IQ = %ﬂ.ﬂxo +1| =6.
X, +

S AIPQ

=— nén r dat gia tri lon nhat khi va chi khi p dat gia tri nhd
p p

nhét hay chu vi tam giac IPQ dat gi4 tri nho nhat.
Ma chu vi tam gidc IPQ:

C=IP+1Q+PQ=IP+IQ+\IP* +1Q" >(2+2)|JIPIQ = (2+2)12

X, =—1+3
X, =—1-3

Mat khac S, = pr<r=

Nén chu vi tam giac /PQ nhé nhit khi IP = IQ < ﬁ = 2|x0 + 1| =
X, +

Do x, >0nén x, =—1+\/§3M(—1+\/§;1—\/§)- Vay x,+y,=0.
Chon D

Do thi (C ) c6 duong tiém dimg x =1 va duong tiém can ngang y =1.

Giao diém hai duong tiém can 1(1;1).
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2x,—1 2
Goi M| x,;—2 e(C)véi x,>1.Tacdo y/=————.
' (0 20—2J (C)véi YT (2x-2y
Phuong trinh tiép tuyén cta (C)tai diém M 1a y =—%(x—x0)+ 2% -1
(2x,-2) 2x, -2

£ L, . a2 A o , . X LA A .
Tiép tuyén cua (C ) tai diem M cat tiém can dang tai A(l; 0 ] va cat tiem can ngang tai

Xo —

diem B(2x,-1;1). Tacod 14+ 1B =

+2(x, 1) 2242

XO—

N _2+\/§

. .1 ° 9
Suy ra Min(IA+IB)=2+/2 khi =2(x,-1) = .
( ) xo_l (0 ) 2_\/5
Xy =———

2

Do x, >1 nén x0:2+2\/§.Véy xo:%.

Cau 40: ChgonD

Goi M (x,3¥,)€(C) = M(xO ’xo_—Zj
3-x,

Do thi (C) c6 tiém can dung x =3 vatiém cin ngang y=-1.

Khoang cach tir M dén tiém can dtng 1a d, = |x0 —3| .

Khoang cach tir M dén tiém can ngang la d, = |31—|

1

Ta co dl+d2=|x0—3|+m22. Dau "=" xay ra khi va chi khi |x0—3|=
— X,

_L
|3—x0|
=2=y,=0
@[xo Yo .Ma y; <0 nén y,=-2.Viy 2x0—y0=2.4—(—2)=10.
Cau4l: Chon A
Do thi (C) c6 tiém cén dung x =—-3 va tiém can ngang y =1.

Giao diém ciia hai duong tiém can /(-3;1).

Ta c6 diém M(xo;yo)e(C)DM[xo;;co—;;] va y'=( j3) Vx #-3.
0 X

Phuong trinh tiép tuyén cila (C) tai M c6 dang y:%(x_xo)Jr X —1 ‘
(x,+3) x,+3
Cho y=1 :>(x0+3)2=4x—4x0+(x0—1)(x0+3)<:>x=2x0+3.
4 x,—1 x,-5
Cho x=-3 =—(-3- 0o~ _20 -
ot -7 (x0+3)2( x0)+x0+3 X, +3
X, —

A A 5 . < A M ‘A A i . 5 \ < [N A
Suy ra ti€p tuyén cua (C ) tai diém M cat tiém can dung tai A(—3; ] va cat tiem can

x,+3
ngang tai diém B(Zx0 +3;1).
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4 x,+3=2 x, =—1
Taco I4° +IB* =32 <:>6—2+4(x0+3)2=32<:>{ ’ @{ ’
(x,+3) X, +3=-2

Xy =-3
Véi x, =—1= y, =-1.Véi x, ==5=y, =3. Vay M (-5;3).

Cau42: ChonC
Do thi ham sb ¢6 tiém can dung d,:x=1 vatiém canngang d, : y=2.

Gia sir M[xo;zxo_lje(C) voi x, %1
Xy —
2x,—1 1
Tacé: d(M;d,)=|x,~1]; d(M;d2)=| ;0_1 —2‘=|x i
0 0
A pxs 1 1 X =
Theo dé bai: |x0_1|+m=2|)€0—1|.m=2 C>|x0_1|=1:>|:x
0 0

Viy c¢6 2 diém M théa min dé bai.
Cau43: Chon B

Do thi ham sb ¢6 tiém can ding x =2 vatiém cén ngang y=1.Do d6 [ (2;1) .

Suyra Of = J5 va duong thang OI c6 phuong trinh: A:x—2y=0.

Gia st M[m;mﬂje(C) voi m<0.
m—2
m+1
-2. 2
) ‘m —4m—2‘
Taco: d(M;A =‘ n = =
( ) \/g \/§|m—2|
1
Theo dé bai: S, =~ OLh < ST N Ll
M = — N == —< =
eodebai: S,,,, 5 \/g \/g |m—2|
m=0 (L)
2 = — =
c>m2—4m—2‘=|m—2|© M Am=2=m 2<:> " S(L).
P 4m-2=2-m m=-1
m=4 (L)
Viay c6 1 diém thoa man dé bai.
Cau44: Chon B
2 X l—l l—l
I — 2 . .

Taco: lim f(x)=lim = lim

X—>+00 X—>+0 3[x3 —3X2 +m X—>+00 o 1 é ﬂ X—>+0 3 m
3

Suyra: y =1 latiém can ngang cua d6 thi ham sd.

1 1
‘xz_x‘ —x, [[l—— - 1-—
lim f (x) = lim - = lim — A2 — Jim 2 — |
X—>—0 xﬁooﬂx —3X +m X—>—00 31_2 ﬂ xﬁ—w3l_§+ﬂ
* X x3 X x3

Suy ra: y = —1 1a tiém can ngang cua do thi ham sd.
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Viy dé (C) c6 4 dudng ti¢m can thi (C) cn c6 thém ding 2 duong tiém cin ding.

Didu kién can: 3/x° —3x" +m =0 c6 it nhat 2 nghiém phan biét.
Suy ra: m = —x’ + 3x> ¢6 it nhat 2 nghiém phan biét. (*)

Xét ham s6 f (x) =—x’ +3x c6 bang bién thién nhu sau:

X |- 2 +an
| - 0 -
4

) +“°\ D/ e

t

Dua vao bang bién thién suy ra: (*) <0<m<4. Ma meZ:me{O;l;2;3;4}_
Piéu kién du:
Véi m= O:>f \/7“)(_ \/7“ -0 va m\/7“
,3/x x— 3 X_’O ,3/x x— 3 x"3 ,3/x xX— 3
D6 thi ham s6 c6 ding 2 tiém cén dung la x=0 va x=3.
,/ Allx—1
me—l:f \/7 \/m |x | (xl;xz;x3 khac OVéll)
\/x —3x% +1 \/(x—xl)(x—x2)(x—x3)
D6 thi ham s6 c6 ding 3 tiém cén dt’mg x=x:;x=x, Vd x=x,.

Véi m=2= f(x \/7“ \/7“ (x,;x. khac Ova 1)
\/x —3x+2 \/x x,)(x- 1)(x x)

D6 thi ham s6 c6 ding 2 tiém cén dung la x=x, v x=x,.

Véi m=3= f(x Vil Yl (x.ix:x, khdc 0va 1)
\/x —-3x*+3 \/(x—x6)(x—x7)(x—x8) ’

D6 thi ham s6 ¢6 dung 3 tiém can dimg x = x,;x = x, Va x = x,.

Véi m= 4:>f(x) \/_\/m: \/M\/m
U’ =3¢ +4 {/(x+1)(x—2)2

Do thi ham sb ¢6 ding 2 tiém can dung x =—-1 va x=2.

Vay m e{(); 2 4} thi thoa yéu cau dé bai. Co 3 gia tri ctia m .
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Cau 45: Chgn C

Véi x>2thi x*2 ++4/x-2>0.

Xét phuong trinh x* —(m—2)x+2=0(1),Vx>2.Taco (1)< m Cx+242 (2)
X

YCBT <> phuong trinh (2) c6 dung 1 nghiém thudc [2;+00) <> Dudng thang (d):y=m cit
2

2

do thi y=g(x)= x424+2 tai duy nhat 1 diém trén [2;+%0). Taco : g'(x)=1-
x x

Bang bién thién cua g(x)

T 2 + o
g' +
+ oo
g /
5
meZ

(*)om=5 ma { Suy ra m €{5;6;...;2021}. Suy ra c6 2017 s6 can tim.

m € (0;2021]
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2
A

U. TUONG GIAO CUA DO THI HAM SO

AR J\'I XET SU TUONG GIAO VA BIEN LUAN NGHIEM
B DANG TOAN TRONG TAM : Tur bing bién thién hojc db thi cia ham s6 y = f(x) hoic
y=f"(x). Tim s giao diém hodc s6 nghiém ctia phuong trinh y = f [u (x)] hodc bién luan theo tham

s0 thoa man yéu cau bai toan dua ra.

G PHUONG PHAP:

Pay la dang toan hay va kho dugc cac SGD va cac truong Chuyén trén ca nudc khai thac mot cach triét
dé. Bé giai quyét cac bai toan nay, chiing ta ¢ thé sir dung phuong phéap bién luan truyén thong hoic
t6i uu hon 1a phuong phap ghép truc (hoidc ghép bang bién thién). Di vao timg vi du minh hoa va bai

tap van dung, chiing ta s& hinh dung va hiéu sau hon vé dang toan nay.

Caul:

Cau 3:

A DE BAI

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

Tf'(-'f) — + _01 _ g + (1> . i
2 2
F(x) N /' \0 /' \N

S6 nghiém thudc doan

0;9%] clia phuong trinh £ f (cosx))=21a

A. 3. B.5. C.7. D. 9.

X

Cho ham s f(x):9x+3

ding 8 nghiém phan biét thuc doan [O;37z] .

N e e
192 64 64 192

1
Cho ham s f (x) =log, x+3" —3*. Tinh téng binh phuong cac gia tri cua tham s6 m dé

. Tim m dé phuong trinh f(3m +%sinx}+f(cos2 x):l (1) co

1

2 s . N
——— |+ flx"—4x+7)=0 c6 dang 3 nghiém thuc phan biét.
4|x—m|+3J f( ) g 5> nghie IC p C

phuong trinh f (
A. 14. B. 13. C. 10. D. 5.
Biét tap tat ca cac gia tri thuc ciia m dé 4|x+m|(x2 +2mx+m® —3)+9x+1 =0 c6 4 nghiém

phéan biét la khoang (a; b) . Hoi gia tri cua (b - a) nam trong khoang nao dudi day?

A. Glj B. (o; %) C. (1,2). D. (2%)

Tuyén chon cac bai toan VD-VDC | 192



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM SO

Ciau5: Chohamsd y= f(x) =ax’ +bx* +cx+d (a,b,c,a’ € R) c6 d6 thi nhu hinh vé

Yy
[ -

_\o 2

Tong tAt ca cc gid tri nguyén cua tham s6 m dé phuong trinh 2 (x)—(m + 7)|f (x)| +4m+12=0

c6 7 nghiém phan biét 1a
A. -6, B. 3 C. -3 D. 6

Cau 6: Cho hamsb y =
x+1

c6 do thi 1a (C). Tim céc gi4 tri ciia m dé duong thang d, 1y =-x+m

cit d6 thi (C) tai hai diém phan biét 4, B sao cho tam gidc 4BM 1a tam giac déu v6i M (2;5)

A.m=-1, m=5. B. m=1, m=-5. C.m=0,m=-2. D. m=0, m=-1.

Cau7: Cho ham s6 f(x)=x’-3x’. C6 bao nhiéu gia tri nguyén ciia m dé d6 thi ham sb

gx)=f (|x|) +m cit truc hoanh tai 4 diém phén biét.
A. 2. B.o. C. 4. D. 3.
Cau8: Chohamsd f(x) c6 bang bién thién nhu sau:

T |- 2 0 1 +o0
&) - 0 4+ 0 - 0

+
+0C

f(z) m\? /'_1\2 /

C6 bao nhiéu gia tri ciia tham sé m dé phuong trinh 31 (sinx)+m=0 c6 1¢ nghiém trén doan

[-7;27]?

A. 4. B. 2. C. 1. D. 3.

Cau9: Tap cac gia tri ciia tham sé m dé phuong trinh x* —2x? —3m +1=0 c6 hai nghiém phan biét 1a

A. (I;+0)U{0}. B. (%ﬁooju{O}. C. (0;+). D. (I;+).

Cau 10: Cho f(x) 1a ham s bac ba c6 dd thi nhu hinh v& sau:
Y

s
o LN T
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. , 1
C6 bao nhiéu cdp so6 nguyen duong (a; b) thoaman a+b <16 @€ phuong trinh f (ax2 - 1) = o
X

c6 7 nghiém thyc phan biét?
A. 101. B. 96. C. 89. D. 99.

Cau11: Goi S l1a tip cac hop tit ca cic gia tri nguyén ciia tham s6 4 sao cho do thi ham sd
y=x"=3x"+2 cit duong thing d: y=m’(x—1) tai ba diém phén biét c6 hoanh d¢ x,,x,,x,
théa man: x,’ +x,’ +x;° <2057. S6 phan tir cia tap S la
A. 19. B. 36. C. 18. D. 37.

Cau 12: Cho ham sé da thic bac ba y = f(x) ¢6 dd thi nhu hinh v&. C6 bao nhiéu gi4 tri nguyén cua

tham s6 m dé phwong trinh ‘f(|x|)‘ =§m2 —%m“ c6 8 nghiém phan biét?

¥

2¢-

A. 9. B. 8. C.6. D. 3.

Cau 13: Cho ham s6 y=(x+1)(2x+1)(3x+1)(m+|2x]) va y=—-12x*-22x" x> +10x+3 c6 dd thi
lan luogt 1a (Cl) va (Cz). C6 bao nhiéu gia tri nguyén cua tham s m trén doan [—2020; 2020]
dé (C1) cat (Cz) tai 3 diém phan biét.

A. 2020. B. 4040. C. 2021. D. 4041.

Cau 14: Cho hai ham s6 y=x(x—2)(x=3)(m—|x[), y=x*—6x"+5x" +11x—6 c6 dd thi lan luot 1a
(C)), (C,). Cb bao nhiéu gia tri nguyén m thudc doan [-2020;2020] dé (C) cit (C,) tai 4
diém phan biét?

A. 2021. B. 2019. C. 4041. D. 2020.

Ciu 15: Chohamsd y=f (x) lién tyc trén R c6 bang bién thién nhu hinh vé

| —o0 —i 2 400

f'(x) — 0 + 0 —

f(x) \_3/1 \

Tap hop tat ca cac gia tri ciia tham s6 m dé phuong trinh ‘ f (x3 + 1) +3m‘ =1 c6 ding 6 nghiém

phan biét 1a (a;b). Chon khang dinh dung trong cac khang dinh sau?

A.b—az—%. B.b-a=2. C.b—azi. D.b—azz.
3 3 3
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cho ham s6 f(x)=x"—3x". S0 gié tri nguyén ctia m d¢ phuong trinh f(x4 —4x° +2) =m (1)
c6 dang 4 nghiém phéan biét 1a

A. 14. B. 16. C.17. D. 15.

C6 bao nhiéu s6 nguyén m dé phwong trinh 27* -3 —ln(—m +m’ + 1) =0 c6 hai nghiém
thuc phan biét?

A. 27. B. 29. C. 28. D. 30

Goi S 1a tap hop gia tri thuc ctia tham sb m sao cho phwong trinh x° +2—m =3/3x> +4x+m
c6 ding hai nghiém thuc. Tich tit ca phan tir cta tap hop S bang.

A.2 B. 0. C. 1. D.i.

27" 27
Cho hai ham s y =x° +6x* +6x% +1 va y = x’/m—15x(m+3—15x) ¢6 dd thi lan luot 1a (C,)
va (C,).Goi S 1a tap hop tat ca cac gia tri nguyén ctia tham s6 m thudc doan [—2021;202 1] dé
(C) va (C)) cit nhau tai 2 diém phan biét. S6 phan tir ciia tap hop S bang
A. 2009. B. 2008. C. 2006 . D. 2007.
Cho ham sé y = f(x) c6 dd thi nhu hinh bén. Phuong trinh 2 f(x+1—M)=1 c6 bao

nhiéu nghi¢m?

—1I (0] 2 T
A. 4. B. 3. C. 5. D. 6.

Cho ham s6 y = f (x) lién tuc trén R c¢6 d6 thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cia

tham s6 m dé phuong trinh f(f(x)+m)+l=f(x)+m c6 diung 3 nghiém phan biét trén

Yi I

[-1:1]

A. 1. B. 4.

195 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: HAM S0

Cau 22: Cho ham s6 da thirc bic ba y = f(x) c6 do thi nhu hinh v&.
yh

2

C6 bao nhiéu gia tri nguyén ciia tham s6 m dé phuong trinh ‘ f (|x|)‘ = %mz —%m“ c6 8 nghiém

phéan bi¢t?
A. 9. B. 8. C.6. D. 3.

Céu 23: Cho ham sé f (x) =ax’ +bx’ +cx+d c6 bang bién thién nhu hinh v&. Khi d6 tit ca cac gid tri

. . . i 1 .
cua tham s0 m dé phuong trinh |f(x)| =m c06 4 nghiém phan biét x, <x, <x; < ) <x, la

X —o0 0 1 +a0
Y *: 0 = 0 1
.}! / \ /
—on
1 1
A.§<m<1_ B. 5 m<l1. C.0<m<]1. D. 0<m<l1.
Ciu 24: Cho ham s6 bac bén f ( ) c¢6 dd thi nhu hinh v& bén:

)

S6 nghiém cta phuong trinh Sf(x—l—\/2x—l)+12 =01la
A.2 B.3 C.5 D. 4
Céu 25: Cho ham s6 da thirc £ (x) c6 dd thi nhu hinh v& bén:

Y

L/

1
O \E/ x
) B -
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S6 nghiém cua phuong trinh f(4x2 - 4x) =x—-11la
A. 6. B. 4. C. 8. D.5

Ciu 26: Chohamsd y=f (x) lién tyc trén R va c6 d6 thi nhu hinh dudi day:

-2 -1 0 e

86 nghiém ctia phuong trinh /'(3sinx) =3|cos x| trén khodng (0;97”] la
A. 16. B. 17. C. 15. D. 18.

Cau 27: Cho hai ham y = f(x) va y= g(x) lién tyc trén R va c¢6 dd thi nhu hinh v&. Khi d6 téng sb
nghiém cua phuong trinh f(g(x)) =0 va g(f(x)) =01la

y=glr)

A.25. B. 22. C.21.  D.26.
Céu 28: Cho ham sd f(x) c¢6 dd thi nhu hinh v&:

Goi S 1a tap hop cac gia tri nguyén clia tham s6 m dé phwong trinh f(4|sin x| + m)—3 =0 co
dung 12 nghiém phan biét thudc nura khoang (0; 47[] . Téng céc phén tir ciia S bang
A. 3. B. 1. C.3. D. 1.
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Cau 29: Cho ham so y= f(x) 12 ham sd bac ba, c6 d6 thi nhu sau:

Y

Phuong trinh fz(sinx+cosx)+1=2\/§sin£x+%jf(sinx+cosx)—sin2x c6 may nghiém

thuc thudc doan {—5—7[,5—”} :
4° 4
A. 1. B. 3. C. 4. D. 6.

Cau 30: Cho ham s bac bén y = f(x) c6 dd thi la duong cong nhu hinh v& bén. S6 nghiém thyc cia

phuong trinh f((\/m+x)f(x))+2 =01a

A. 8. B. 12. C.6. D. 9.
Ciu 31: Cho ham da thirc bac ba y = f(x) lién tuc trén R 6 d thi nhu hinh v&

YA
I |
I .
2/ L >
! -1 ! 2 b9
I -1 i
| 1
| 1
I |
| I
_____ 3\l

Phuong trinh f ( f (x) +1)=f (x) ¢6 bao nhiéu nghiém thyc phan biét
A. 3. B. 2. C.7. D. 5.
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Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cho hamsb y = f (x) 12 ham da thtrc bac ba c6 d6 thi nhu hinh v&.

A. 4. B. 1. C.7. D. 5.

Cho ham sb bacba f (x)=ax’ +bx* + %x +c¢ vaduong thing g(x) c6 dd thi nhu trong hinh v&

bén dudi va AB=5. Biét phuong trinh f(x)=g(x)+x"+2 c6 nghiém duong c6 dang

m+n

- .

Khi d6 gia tri m+n+ p bang
A. 10. B. 15. C. 16. D. 18.

Cho ham s6 f (x) lién tyc trén R . Biét rang phuong trinh 1 (x) =0 c6 8 nghiém duong phan
biét khong nguyén, phuong trinh f (2x3 -3x? +1) =0 c6 20 nghiém phéan biét, phuong trinh
f (x4 —-2x° +2) =0 c6 8 nghiém phén biét. Hoi phuong trinh f(x)=0 c6 bao nhiéu nghiém
thudc khoang (2;+0)?

A. 0. B. 1. C. 2. D. 4.
Cho ham s bac ba y = f(x) c6 dd thi 1a dudng cong trong hinh bén.

Nl

86 nghiém thyc phan biét ctia phuong trinh £ (x*f(x))+1=0 la
A. 6. B. 4. C.5. D. 8.
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Cau 36: Cho ham s bac bon y = f(x) c6 do thi la duong cong trong hinh bén. S6 nghiém thuc phan biét
cua phuong trinh f (x2 f (x)) +2=01a

Ay
0 4
-2
A. 8. B. 12. C.6. D.O.
Ciu 37: Cho ham sb bac bay = f(x) c6 do thi 1a duong cong trong hinh v& bén. S6 nghiém thuc phan
biét cua phuong trinh f(‘\/4 e ‘xz - IH) = ﬁ 1a

y = f(x)
4v/3

A. 14. B. 10. C. 24. D. 12.

Céu 38: Cho ham s6 bac bon y = f (x) lién tuc va xac dinh trén R va co dd thi nhu hinh v& bén duéi.
Goi (C,) va (C,) lan lugt 1a d thj cia ham s& y = " (x).f (x)~[ f/'(x)] va y=2021". S6
giao diém cua (C,) va (C,) 1a?

YA
f(z)
o \|J p
A. 1. B. 0. C. 2. D. 4.
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Cau 39: Cho db thi ham sé y = f'(x) nhu hinh v& dudi. Hoi phuong trinh

tat ca bao nhiéu nghiém thyuc?

A. 6.

S(x)

{ _
| v
D!
>
Le---2
“v

B. 3. C.5.

Ciu 40: Cho hamsé f(x) c6 bang bién thién nhu sau

x*—3x
R f(x2 —2x) =-2¢o

D. 4
X — 0 3 7 +0
L4} ~ % &= B = I 8
f(t] +0 \ / 1 +o0
0 \, ) ya
S6 nghiém cua phuong trinh f(‘x3 —6x° +9x + 3‘) =0 1a
B. 7. C. T=8. D. 6.

A. 9.

Chu 41: Biét rang do thi ham s6 bac bon y = f(x) dugc cho nhu hinh vé& bén.

VA

VRV

S6 nghiém thyc phan biét cua phuong trinh [f’(x)]2 — f(x).f"(x)=0 bing

A. 4.

B. 0.

C.3.

Cau 42: Cho ham da thic y = f(x) c6 dd thi nhu hinh v&.

D. 2.

batg(x)= ‘f(x2 )‘ . S6 nghiém ctia phuong trinh g (x).[2g (x) - 1] =0 la

A. 11.
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Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cho ham sé bac ba f'(x)=ax’+bx’ +cx+d (a,b,c,d € R) ¢6 dd thi nhu hinh v&.

y

Goi S la tap hop cac gia tri nguyén m thudc [—10;1()] sao cho phuong trinh

[f(x2 +1)J2 —(2m+l)f(x2 +l)+m(m+1) =0 c6 nghiém va sd nghiém thuc phan biét 1a s6
chén. S6 phén tr cia S 1a
A. 19. B. 10. C.11. D. 12.

Cho ham s y = f (x) c6 dao ham lién tyc trén R, f(—2)=7 va co bang bién thién nhu sau:

— o0 -1 0 1 + o0
- 0 + 0 - 0 +
1

NG N

C6 tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh f(‘x2 - 1‘ - 2) =m co diung

6 nghiém phan biét?
A.9. B. 8. C.7. D. 6.

Cho ham s y=f (x) ¢6 bang bién thién nhu sau:

z|—0 -1 0 3 +00
f(z) 5 + 0 - 0 +
E E +00
: : >
e :

C6 bao nhiéu gia tri nguyén m dé phuong trinh f (1 —2sin x) =f (|m|) c6 nghiém thyc?
A. 7. B. 6. C.s. D. 4.

Cho hai ham sb y=(x—1)(x—2)(x—3)(m—|x

); y=—x*+6x"—5x*~16x+18 c6 do thi lan
luot 1a (C,); (C,). C6 bao nhiéu gié tri nguyén cua m thudc doan [-2021;2021] dé (C,) cat
(C,) tai 4 diém phan biét?

A. 4042 . B. 2022. C. 2019. D. 2021.

Cho db thi ham s6 bac bdn c6 dd thi nhu hinh v&. Cé bao nhiéu gia tri nguyén cua tham s6 m
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Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

va me[-2021;2021] dé phuong trinh logL);)va[f(x)—me =mx® - f(x) ¢6 2 nghiém
mx

duong phéan biét?
A. 2021. B. 2020. C. 2019. D. 2022.

Cho ham s f (x) =x’—3x"+5. Hoi co tit ca bao nhiéu gia tri nguyén cua tham sb m dé
phuong trinh f(2f(x) —1) =m c6 ding 3 nghiém thyc x?

A. 484. B. 486. C. 485. D. 3.

Hoi c6 tit ca bao nhiéu gia tri nguyén ciia tham sb m e [-2021;2021] dé phuong trinh
‘x4 —8x2‘ —mx+2m—16=0 c6 ding 6 nghiém thuc phan biét?

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

4 l . , A ” “A .y . A ” A R
Cho ham s0 f'(x) = §x3 +8x. Hoi co tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé phuong

trinh £ (37 (x)+m) ="~ m co 3 nghiém thyc phan biét?
A. 21. B.5. C. 19. D. 3.
C6 tat ca bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh x° —15x— |3x — m| =0 codung

3 nghiém thuc?
A. 43. B. 44. C. 45. D. 41.

Cho ham s6 y=f (x) =x"—4x+3. Goi S 1a tap tit ca cc gia tri nguyén cia tham sé m dé
phuong trinh £ (|x|)—(m—6)f(|x|)—m+5 =0 c6 6 nghiém thyc phan biét. Tinh tong cac

phan tir ciia S .
A. 3. B. 22. C. 30. D. 18.

Cho ham s f(x)=x° —%mx+m—8,x e R v6i m 1a mot hiang s khac 0.Biét ring phuong

trinh f (x) =0 c6 dung hai nghi¢ém phan biét. Hoi c6 bao nhiéu gia tri nguyén cua k thda man
phuong trinh f(x)=k c6 3 nghiém phan biét ?
A. 3. B. 34. C. 6. D. 34.

Cho ham sé y=f(x)=2x"-3x"+1 . Tép hop céc gid tri m dé phuong trinh

f(f [MD = f(m) c6 nghiém la doan [a ;b]. Khi d6 gia tri 4a* +8b thude khoang nao

2
D. [ﬂ,ﬁj
3°4

va y=|x+2|—x—m (m 1a tham s6 thuc) c6 dd

sau day?
A. 7;2 . B. (—2;5). C. ﬁ,ﬁ .
2 3°2

x—1 X x+1 x+2
+

Cho hai ham s y = +
x x+1 x+2 x+3

thi 1an luot la (C,) va (C,). Tép hop tat ca cac gia tri cia m dé (C) va (G,) cit nhau tai ding
4 diém phan biét 1a
A. [-2;+0). B. (—0:-2). C. (—2:+w). D. (—0;-2].
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2
A

Cau 1:

fZ HUGNG DAN GIAI

Chon D
Cach 1: Phwong phap ghép truc
[x=0
X=r
Détu:cosxe[—l;l].\/i xe 0;977r nén u'=-sinx=0<|x=2x
x=3r
| x=4r
% 0 T 27 37 47 9_’—‘
D
u=cosx| 1 0 -1 0 1 0 -1 0 1 0
r=f(u)2101210121012101210
Yy =2
= £t
y=J) ' 0/\/\0 b

Tir bang bién thién suy ra tong s6 nghiém phuong trinh di cho 14 9.
Cich 2: Ty ludn truyén thong
f (cos x) =—1

Ttr bang bién thién ta suy ra: f(f (cos x)) =2&
f(cosx =1

Truong hop 1: f(cosx)=—1.Pat t =cosx,t€[-11]
Khi d6 phuong trinh f(cosx)=—1 trd thanh f(¢r)=—1, véi r €[-11].
Day la phuong trinh c6 hoanh do giao diém cua do thi ham sé y = f(¢)va dudng thing y =1.

t=a<-—1

Dua vao bang bién thién, tacé f(t)=—1¢& bl = phuong trinh v6 nghiém.

t:me(—oo;—l) (Zoai)
t:ne(—l;O)
t=pe(0;1)
t=ge(l+o00) (loai)

Trudng hop 2: f(cosx)=1.Pat t=cosx, t€[-Ll]; f(t)=1%

Véi t= nE(—l;O)

Ung v6i mdi gid tri ¢ € (—1;0) thi phuong trinh cosx =¢ ¢6 4 nghiém phan biét thuc

0;9—71.
2
V6i t=pe(0;1)

Ung v6i mdi gid tri ¢ € (0;1) thi phuong trinh cosx =¢ c6 5nghiém phan biét thudc

0; 9—7T] .
2
Hién nhién, 9 nghiém trong nhiing trudng hop trén déu khac nhau.

Vay phuong trinh da cho c6 9nghiém thudc doan 0;9%] .

Chon D
Ta co:
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9
X 1-x X x x x
f(x)+f(1-x)= 9 + f _2 - o + o _ 9 + 3 =1, Vx
9°+3 97 +3 9'+3 2+3 9°+3 9+39" 9°+3 3+9°
9x

Do d6:

1 . 1 . . . 1 . .
(1)<:>3m+zsmx+coszx=1<:>3m+zs1nx+l—sm2x=1<:>3m=sm2x—zsmx=g(s1nx)

Xét: g(x)=x" —%x o g'(x)= 2x—%; g'(x)=0< x=—.Bang bién thién:
i -1 1 1
8
£ ) -0
5 3
4 4
£(v) \ /
1
64

Xét phuong trinh 3m = g (sinx). Dat  =sinx, do x€[0;37] nén r e[-1;1].

T
xX==
2
. 3z .
Taco: t'=cosx; t'=0<|x > Ghép trucnhu sau
S
xX="—
L 2
2 2 2
sy : 1 = e s 1 = 0
8 8 8 8
3
4
3 2
y=g(r) 4 4
0 0
/y=3m
oL oL \-L oL
64 64 64 64

Duya vao bang bién thién ta thdy phwong trinh d& cho c6 8 nghiém phan biét khi

~LBm<oe-Lcm=<o.
64 19

Cau3: Chon A
1

+3x.1n3+i2.3¥.1n3 >0, Vx>0
X

= Himsb y = f(x) dong bién trén (O; +oo) (1)

Taco f’(x):

xIn

1
3v -3 =

1

! (log3 x—3% 43

—+
X

Mait khac f(lJ =log,
X

1
iF

xX— m|+ 3
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= f(4|x—m|+3) = f(x2 —4x+7) (2).

A2 _
Tu (1),(2):4|x—m|+3=x2—4x+7<:> dm = ;C +8x 4.
dm=x"+4

Ta c6 dd thi sau:

\ by / y 1

h(z) =z2"+4 y=4m

Yy Ll

'S

g(x) = —2>+8x —4
o e

dm =4 m=1

Theo yéu cau bai toan twong duong | 4m=8 < |m=2.Viy 12422 +3% =14.
4dm=12 m=3

Cau4: ChonB
Ta co: 4|x+m|(x2+2mx+m2—3)+9x+1=0 <:>4|x+m|[(x+m)2—3J+9(x+m)+1—9m:0
©4|x+m|3—12|x+m|+9(x+m)+1=9m.Dét t=x+m.
Phuong trinh tré thanh: 4|t|3 —12|t| +9t+1=9m.

Xét ham s6 1t 4|t| —12|t|+9t+1 teR.

48 =3t +1, t>0 , 1262 =3, t>0
f(f)Z 3 = (t): 2 .
4 +21t+1, t<0 =12t +21, t<0
1
=3
F1(07)=f1(07)= A f(0); f1(1)=0e .
i
2
Béng bién thién:
t |-oo _g 0 % +o0
f(#) 0 0 +
f(®) \ / \ /

1-7V7
Phuong trinh ¢6 4 nghiém phéan biét <> phuong trinh c6 4 nghiém phan biét
& dothihamsd y=f (t) cat dudng thang y =9m tai 4 diém phan biét
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c>9me(0;1)c>me(0;éj.Véy a=0;b=é:>b—a=ée(0;l}
Caus: ChgonC
- . |/ (x) =4
Phuong trinh da cho tuwong duong voi |f(x)| —(m+7)|f(x)|+4m+12 =0< .
|f(x)|=m+3
Do cach lay d6 thi ham s6 y = | f (x)| tr @6 thi ham sé y = f(x) nén ta thay phuong trinh
|£ (x)|=4 c6 3 nghiém phén biét x,, x, =1,x,.

ﬂy

Vs

=1 (0] 2

Vay dé thoa man bai toan thi ta phai c6 phuong trinh | f (x)| = m+3 c6 bén nghiém phan biét va
cac nghiém nay khac v6i ba nghiém x,, x, =1,x; ¢ trén. Khi do ta phai co
O<m+3<4<=-3<m<l].
VimeZ=m=-2,m=-1,m=0.Do d6 cé tong 1a —2+(-1)+0=-3.
Cau 6: Chon B

Diéu kién: x = —1.

Xét phuong trinh hoanh d6 giao diém =—x+mex*+(3-m)x-m-1=0.

x+1
Ta cb A:(m—1)2+12>0, Vm . Goi A(x,;y,) va B(x,;y;), khi do x,,x, 1a nghiém cua
. . C|x,tx,=m=3
phuong trinh. Theo Vi-et, ta c6 .
X, Xy =—m—1
Goi H 1ahinh chiéu vudng goc ciia M 1én duong thang d, ,khido6 duong thang MH : y=x+3

+ ; A A 1n A
m2 3,m2 3] ma x,+x, =m—3=2x, nén H ludn la trung diém cua AB.

3

Pé tam giac MAB déu, ta can thém diéu kién MH = TAB .

)= e,

Suy ra toa d0 H [

Taco < d(M.d,) +(v, yB)

|2\/5_+m| \/_\/ _XB

& (m=7) =3[ (x,+x,) —4xAxB} & m® ~14m+49 =3(m’ ~2m+13)

xA+m)—(—xB+m))2 <:>|7—m|:\/§|xA —xB|
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m=1

<:>m2+4m—5=0©L
m=-5

Vay v6i m=1 hodc m =—5 thi tam giac ABM 1a tam giac déu.
Chon D

x=0
X

Tap xac dinh D=R.Taco: f(x)=x"—3x :>f'(x)=3x2—6x;f'(x)=0<:{

Bang bién thién ciia ham f (x)

Tir bang bién thién ciia ham s& f (x) ta c6 bang bién thién ciia ham f (|x|) nhu sau

x —o0 -2 0 2 +o0
7 (1) «O* ]« 0%
f(lx +a0 0 +o0
() | 7 O,

D6 thi ham s6 g(x)= f(|x])+m cét truc hoanh tai 4 diém phan biét khi va chi khi phuong trinh

f(|x])+m=0 c6 4 nghiém phan biét.

Tir bang bién thién ta ¢6 £ (|x|)+m =0 c6 4 nghi¢m phan biét khi va chi khi
4<-m<0=0<m<4.

Ma meZ—=me {3;2; 1} . Vay c6 3 gia tri ciia m thoa man yéu cau bai toan.

Chon C

Pat ¢ =sinx,—1<¢<1. Xét d6 thi y=sinx trén doan [—7[; 271']

A

\
‘&\.z -1 1 2
N S

Phuong trinh trg thanh f (t) = —%(*) dua vao bang bién thién ctia ham sé f (x) ta thay chi co

—% = -2 phuong trinh c6 nghiém ¢ =1 suy ra phuong trinh da cho ¢6 3 nghiém.

Céc truong hop con lai phuong trinh c6 chin nghiém hoic vo nghiém.

Vay m =6 1a gia tri can tim.

Chon B

Tacod: x* —2x" -3m+1=0 < 3m=x"-2x> +1. Xétham s6 y = f(x)=x*—2x* +1.
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x=0
Tap xdc dinh D=R, y'=4x’ —4x.Cho y'=0< | x=-1.

x=1

Bang bién thién

I\

Yéu cau bai toan twong duong dudng thang (d):y =3m cat duong cong (C):y = f(x) tai hai
diém phan biét.

Il
el

m

. 3
bé phuong trinh ¢6 hai nghiém phan biét thi { .
m>1 m>—

Cau 10: Chon D

| xz%\/m,(x>0) f(t)= Va
pat t=ax’ -1,(t>- o x* =—(+) o Cll = b tj_l
a a
x=——=~t+1,(x<0) £ =—
Ja N
\ , Ja Ja
V& thém do thi ctia hai ham s6 g(x)=—F——;h(x)=———F———
! N rer R N
Y
g(z) f(z)
N
|
02}
I\ AN -
Oé,_‘Lf \\i/’ :
3
4
h(z)
g(h<l1 %<1
Phuong trinh da cho ¢6 7 nghiém khi 3 2b o Ja <26 < a<2b?
h(3)>—z _ﬁ _é
2b 4

15
Néu 20> >15=be{3,... 15} =ae{l,... ,16-b} = > (16-b)=91 = ¢6 91 cap.
b=3

b=1=a<2=a=1

Néu 2p* <15= = ¢6 8 cdp. Vay ¢6 99 cip s6 (a;b)thoa dé.
b=2=a<8=ael,...7}

Cau 11: Chon D
Phuong trinh hoanh d9 giao diém: x*—3x" +2=m’ (x—1) & (x=1)(x* =2x-2-m") =0.
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Cau 12:

Cau 13:

Dé d6 thi ham s cat duong thang d tai 3 diém phan biét thi phuong trinh x> —2x—2-m" =0
A>0

2

phai c6 2 nghiém phan biét khac 1 =
-3-m" =1

. Gia str nghiém x; =1 va x;, x, 1a 2 nghiém

, . 2 2 o Htx =2
cua phuong trinh x” —2x—2—m" =0. Theo dinh li Vi —ét: R
XX, =—2-m

Tacé: x° +x,’ z(x1+x2)3—3x1x2(x1+x2)=8+6(2+m2).

Nén: x+x," +x, <2057 < 1+8+6(m’ +2) <2057 < m’ S%@— /%Sms /%

Do m nguyén nén: —18<m <18 (meZ). Vay co6 37 gia tri nguyén.
Chon C
Tir dd thi ham 6 y = f(x), ta c6 do thi ham sb y = ‘f(|x|)‘ .

biéu kién:.

Duya vao do thi ham sd y = ‘f(|x

)

, suy ra phuong trinh ‘f(|x|)‘ = %mz —%m“ c6 8 nghiém phan
%mz—im4>0 {0<m2<18 |m|<3\/§
=

2 1
biétkhi 0<=m’——m* <1 <19 81 =S
) 2
> 8 m' +18m* —81>0 UM >N2=9 {|m[>3V2 -1

W2 —1<m <32
32 <m< =321

Chgn C
Xét phuong trinh hoanh d¢ giao diém ciia (C,) va (C,)

= m e {-4;-3;-2;2;3;4}.

(x+1)(2x+1)(3x+1)(m+2[x]) = —12x* —22x° —x* +10x+3 (1)

Dé (C) cat (C,) tai 3 diém phan bigtthi (1) c6 3 nghiém phan biét,

Vi {—l;—%;—%} khong phai 1a nghiém phuong trinh (1) nén

—12x* =22x* = x* +10x+3 1 1 1
() m= —2|x|=-2x+ + + —2||
(x+1)(2x+l)(3x+l) x+1 2x+1 3x+1
Sm=-2x+ ! + ! + ! -2|x| (2)

x+1 2x+1 3x+1
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Cau 14:

(2) la phuong trinh hoanh d6 giao diém cua hai d6 thi ham s6 y=m va

y==2x+ ! + ! + ! —2|x|.
x+1 2x+1 3x+1

SO nghiém cia phuong trinh (2) bang s6 giao diém cua d6 thi ham s

1 1 1 .
=-2x+ + + —2|x| va duong than =m.
Y x+1 2x+1 3x+1 | | 8 &

Xét y=-2x+ 1 + ! +
x+1 2x+1 3x+1
y'=—2- 1 - 2 ~— 3 2—2i<0, Vx;r&O;—l;—l;—l
(x+1)  (2x+1)° (3x+1)° | 23

Béng bién thién

—2|x| . Tap xac dinh: D= R\{—l;—%;—%}.

—0o0 —00 —o0 —0o0

Phuong trinh (2) c6 3 nghiém khi m>0.

Két hop véi dé bai, ta co m e {0;1;2;..;2020} . Vay c6 2021 s6 thoa diéu kién bai toén.
Chon A

Phuong trinh hoanh d¢ giao diém: x(x—2)(x—3)(m—|x|)=x*—6x"+5x’ +11x—6 (*).
Vi x =0, x =2, x =3 khong phai 1a nghiém cua phuong trinh (*) nén

xt—6x  +5x* +11x-6

* — =
() = m-M=— )
2 3 1 2 3 1
<:>m—|x|=x—1——————<:>m=x—1——————+|x|_
x—2 x-3 «x x—2 x-3 x
I N S G
Xét ham sb f(x):x_l__z____+|x|: x=2 x-3 x
SR N T
x—2 x-3 x
2+ 2 + 32+L2 khi x>0

(¥=2)" (x-3) x
( 22)2+( 33)2+L2 khi x <0
xX— xX— X

Bang bién thién cta f(x):

f'(x)= _Khi f"(x)>0,Vxg{0;2;3}.

X —a0 0 2 3 40
1) + + < +
+o0 o0 +00 +00
/(%) / / / /
-1 —o0 —0 —o0

Phuong trinh (*) ¢6 4 nghiém phan biét khi m > —1.
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Vi m nguyén va thudc doan [-2020;2020] suy ra m €{0;1;2;...;2020} nén c6 2021 gia tri

nguyén cia m thdéa man.
Caul15: Chon D

f(x+1)+3m=1 c{ f(x¥+1)=1-3m (1)

Ph inh | f(x+1)+3m| =1
wong trinh | (x'+1)+3ni Qlf(x3+1)+3m—1 f(x+1)==1-3m (2)

Xét ham sd g(x)zf(x3 +1):>g'(x):3x2.f'(x3+l)

~

—_
kb)
_l_

=
1l

x*=0 X =0 x* =0
g'(x)=0<:>[ 0 YH+l=—le|x=3-2
X +1=2 x=1

g(¥=2)=r(-1)=-3 g()=s(2)=1.

Ta c6 BBT clia ham s g (x)= f(x’+1)

Ta thay PT c¢6 nhiéu nhat 3 nghiém khi va chi khi -3<1-3m <1< 0<m <§ .

Tuong tu: PT ¢6 nhiéu nhat 3 nghiém khi va chi khi -3<-1-3m<1 < —% <m<.

Vay PT ‘f(x3+1)+3m‘zlcédﬁng 6nghiém khi va chikhi { 32<:>0<m<§

Vay O<m<znén a=0;b=g:>b—a=—
3 3 3

Cau 16: Chon D

Ta co f(x)=x3—3x2;f'(x):3x2—6x;f’(x):0<:>{

X
X
x=0
bat u(x)=x4—4x2 +2; u'(x)=4x3 —8x; u'(x)—O@{x——\/E.
2

-2 0 NE) +m

-2 0 2 0 -2 0 2 + o

QX/\/\/\/\F
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Cau 17:

Cau 18:

meZ

Phuong trinh c6 diing 4 nghiém khi -20<m<—-4<me {—19; -18;...; —5} .
Vay ¢6 15 gia tri nguyén cua m dé phuong trinh f (x4 —4x° +2) =m (1) c6 dung 4 nghiém

phéan biét.
Chgn A

Ta c6 27*—32“1—ln(—m+\/m2+1)=0<:>1n(—m+\/m2+1)=33x—3.32)‘
Dit £ =3 >0. Ung véi mdi gia tri >0 cho ta 1 gia trj cia x.

Phuong trinh tré thanh ln(—m +m’ +1) = -3¢,

Xétham s6 f(t)=1=3¢>, f'(t)=3t>-6t. Tacod f'(t)=0<:>3t2—6t=0©{

Lap bang bién thién cia f(r)=1 3%, 1>0
t 0
f(?) 0 - 0 +

. 0\ /—f—-ao
4

Suy ra phuong trinh 27 —3***' —In (—m +m’ + 1) =0 c6 hai nghi¢ém thuc phan biét khi va chi

8
ln(—m+\/m2+1)>—4 —m+\/m2+1>i4 \/m2+1>L4+m m<e -1

")
+
8

khi = e o e = 2¢*
ln(—m+vm2+1)<0 —m+m’+1<1 Nm* +1<1+m m>0
8_
0<m<s 41 ~27,2. Viy c6 27 gia tri thoa min.

2e
Chon A

Pt 1 =3Bx> +dx+m = £ =37 +dx+m o m=>£-3x-4x (1)
T phuong trinh ban ddu tacé X’ +2-m=t<m=x"+2-t (2)

Tu (1),(2):>x3+2—t=t3—3x2—4x<:>(x+1)3+(x+l)=t3+t (*)
Xéthamsd f(u)=u’+u c6 f'(u)=3u’+120 VueR

Khi d6 phuong trinh (*) & f(x+1)= f(t) & x+1=¢

Thé vao phuong trinh (2) ta duge X’ —x+1=m (**)

Ta xét ham sé g(x)=x3—x+1 6 g'(x)=3x"-1=0=x=1

e
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Bang bién thién:
x — B \5 \E +ao
3 3
1 0 0
¥ / 9+2~¢’_
9 ?«f /
L9423
Dé phuong trinh c6 diing hai nghiém thyc thi 3 =85= {9 +243 ; o= 2\/5}
9-2\3 3 3
3
9+ 2[ 39-243 23
Suy ra
3 27

Cau19: Chon B
Phuong trinh hoanh d6 giao diém: x° +6x* +6x” +1=x’/m —15x(m+3 —15x) (*)
1 1 1
(*)<:>x3+6x+§+—3=\/m—15x(m+3—15x)<:>(x+—)[(x+—)2+3]=\/m—15x[(m—15x)+3]
X X X X
1 x>0
S x+—=Vm-15x <

1
X m=x2+—2+15x+2
X

Xétham y = x* +i2+15x+2, x>0. C6 BBT nhu sau:
X

1
x | 2 450
f'(x) - 0 +
—+o0
55
A

) o . n A e 55
Y&u cau bai toan < (*) co6 2 nghiém phan biét < m >—

Do me Z va me[—2021;2021] nén m 6{14;15;...;2021}. Co6 2008 gia tri.
Cau 20: Chon A

Xét phuong trinh 2f(x+1—\/6x+3):1, dat t=x+1—\/6x+3,x2—%

Cot=1- ;t'=0< x=1. Bang bién thién

3
Vox+3

Dua vao bang bién thién, ta co
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Cau 21:

Cau 22:

Vi t <—1: phuong trinh # =0 v0 nghi¢m.

Voi ¢ > %,t = —1: phuong trinh =0 c6 1 nghiém.
Voi —-1<t< % : phuong trinh =0 c6 2 nghi¢m.

Khi d6 phuong trinh Zf(x +1-+/6x+ 3) =1 tro thanh f(r) =% c6 ba nghiém

Yy
4

1

| \/
—ll (0] 2 x

Khi ¢, (—1;0) = phuong trinh da cho c6 2 nghiém
Khi ¢, € (1;2) => phuong trinh da cho ¢6 1 nghiém
Khi #, € (2;+oo) = phuong trinh da cho c6 1 nghi¢m

Vay phuong trinh da cho c6 4 nghiém.
Chon A
bat u =f(x)+m thi pt f(f(x)+m)+1=f(x)+m trd thanh f(u)zu—l

V& duong thang d: y =u—1 1én ciing hé truc véi ta thdy d catdd thi f(u) tai 3 diém phan biét
u=12;u=0

f(x)+m=—2 f(x)=—2—m )

f(x)+m=0 & f(x)z—m (2)

f(x)+m=2 f(x)=2—m 3)
Ma trén doan [—1;1], ham sb ludén nghich bién nén dé phuong trinh di cho c6 diing 3 nghiém
trén [—1; 1] thi cac phuong trinh, va phai c6 ding mot nghiém

2-m<1
@{_2_m2_3c>m=1

Vay c6 1 gia tri nguyén cia m théa min yéu cau bai toan.
Chon C
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Cau 23:

Cau 24:

Tur d6 thi ham s6 y = £ (x) ta suy ra d6 thi ham s6 y = f(|x|) nhu sau
Y

xr

Phuong trinh \ f(|x|)‘ = %mz —%m“ ¢6 8 nghiém phan biét khi chi khi

0<%m2—im4<1<:>0<18m2—m4<81

9 81

2 #33

m*—18m* +81>0  |(m*=9) >0 "
<9, 180 <0 & vl s S sm#=0

m* —18m* < _1

m(m’-18)<0 | L 33

Vi meZ nén me{-4;-2;-1;1;2;4} .
Chon A

. . 11 . . \
Vi ham s6 da cho la ham bac ba nén suy ra diém / (E,Ej la di€m uodn cua do thi.

Ta c6 BBT ciia ham s§ y = |f(x)| nhu hinh v& duéi day:

X 1
y - | + 0 - 0 +
+o0 : +00
¥ 1 '
1.
2]
0 ! 0

1 1
Phuong trinh |f(x)| =m c6 4 nghiém phan biét x, < x, < x, < S<HEo<m< 1.

Chon B

Ta dé dang xac dinh dugc ham s6 dd cho 1a: f (x) =x'-2x*-2.
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Cau 25:

Cau 26:

tz—1,33(1)
t=—-0,47 (2
Détt:x—l—\/2x—1:>5f(t)+12:0<:>5(t4—2t2—2)+12:0<:> ( )
1~0,46 (3)
| 1~1,33 (4)
1
Cot'=1- =0 V2x-1=0x=1.
0 N X X
Ta c6 bang bién thién:
r (0.5 1 o0
t'(x) = 0
] 100
o ”\ /
-1

Tu bang bién thién ta c6: vo nghiém, ¢6 1 nghiém, ¢6 1 nghiém, c6 1 nghiém.
Viay phuong trinh d cho c6 tat ca 3 nghiém.

Chon B
_1+\/t+1
3 2
Pit t=4x* —dx=(2x—1) -1 (2x-1) =t+1 & 2x— 1=+t +1 &
(2x-1) (2x-1) 1N+l
2
Yy
P
vr+1-1
y =
2
1 O T I
I
: \
; ~Vz+i-1
1 Y=
| 2
1 I
, 1 N N - .
Néu x>§:>f(t)=%—lc>f(t)=% ¢6 3 nghiém
. 1 —J _Ji+l- ‘
Néu x< :f(t)z%—l @f(t)=$ ¢6 1 nghiém
Vay phuong trinh c6 tit ca 4 nghiém.

Chgn A
Tacod Pt < f(3sinx)=3v1-sin’ x < f(3sinx)=+9-9sin’ x (1).

Pt ¢ =3sinx (t€[-3;3]). Phuong trinh (1) tré thanh £ (1)=+9-7* (2).

X
,x <

1
2
1
2

Goi (C ) 1a @6 thi ham s6 y =+/9—¢* suy ra (C ) la nira trén ctia duong tron tam O, ban kinh

R=3.
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Cau 27:

Cau 28:

CHUYEN PE: HAM SO

—2 =1

2 t= b (S 0,1
Dua vao do thi, ta c6 (2) < (0:1) Ta co [O;—”j =(0;47] u(47r;—ﬂj.
t=ce(1;3) N
2 vong
t=
Ta xét duong tron lugng giac nhu sau:
3sind Jsin
3 3

>

B E I
Jcos \ @]
\
A
A
a Y a
~ 7’
~ rd
o L

-3

Jeos

Duya vao dudng tron luong gidc, ta thdy phwong trinh ¢6 2.7 +2 =16 nghiém.

Chon C
f(x)==2 ()

Ta co g(f(x))=0<:> f(x)=0!,(6¥€(0;1)) (2).
f(x)=3 03

4
A

Dya vao dd thi ham s6 g

nghi¢m va phuong trinh (3 c6 1 nghiém. Vay phuong trinh g( f (x)) =0c06 10 nghi¢m.

g(x)=—3 4)
g(x)=-1 (5

Ta co f(g(x))=0<:> g(x):l (6) .
g(x)za,(ae(l;2)) (7)
|g(x)=b,(be(45)) ©®)

Duya vao d6 thi ham sb g(x) suy ra phuong trinh (4) c6 1 nghiém; phuong trinh (5);(6);(7)

moi phuong trinh c6 3 nghiém va phuong trinh (8) c6 1 nghiém. suy ra phuong trinh

f(g(x)) =0c6 11 nghiém.
Vay tong s6 nghiém ctia phuong trinh f(g(x)) =0 va g(f(x)) =0 1a2l.
Chon A
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4lsinx|+m=-1 (1)

Phuong trinh £ (4[si =3 |
uong trinh £ (4sin x| +m) <:>4|sinx|+m=2(2)

Ta c6 d6 thi ham s6 y = 4|sin x| trén nira khoang (0; 47r] nhu hinh v€ duédi day

Ay
.
| I I 1 >
o n n 3n 2n 3n 4 x
2 2
-m—-1=0
, . , 0<2-m<4 m=—1
Viy d¢€ phuong trinh c6 12 nghiém phéan biét < =
2-m=4 m=-2

O0<-m—-1<4

Viy tong cac phan tir cia S bang -3.
Cau29: Chgon B

Taco: f* (smx+cosx)+l—2\/§s1n(x+%jf s1nx+cosx —s1n2x

o f? ﬁsin(;ﬁ%) —2\/Es1n x+ j ( 2sm x+ j+1 cos 2x+2j 0
o f? \/Esin(x+%j —2\/§s1n X j ( 2s1n X+— j+2sm X+— j 0

(5
@{f \/Esin[ﬁgj 2s1n HZH _0<:>f[ 2sm( D 2sm(x+4] (1)

Nghiém cta phuong trinh f (t) =t 1a hoanh d giao diém ctia d6 thi ham s y = f (t) va duong
thang y=1.

\/Esin(x+%j 0 sin x+£J:O
Do d6 (1) < \/Esin(x+%j:—2<:> sin x+%j:—\/§ (vo nghiem)

\/Esin(x+%j 2 sin x+%j:\/5 (vonghiem)
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2
A

CHUYEN DPE: HAM SO

Cau 30:

Cau 31:

= x=—%+k7z(keZ)

Do x e —5—”;5—” nen—s—”<—£+k <5—<:>—1<k<i
4 4 4 4 2

Vi keZ nén ke {—1;0;1} . Vay phuong trinh da cho c¢6 3 nghi¢m.

Chon A

Tir d6 thi ta c6 f((m+x)f(x))+2=O<:>f((\/m+x)f(x))=—2
(V2] £(x)=0 ()
(m+x)f(x) e

- (m+x)f(x) 2,5 (3)
(Ve etex)f()=35 @

Tur suy ra f(x)=0002ngh1€:m.

Tu ta c6 f(x)zﬁz X' +1-x

X x—+x*+1
-1=
\/x2+l \/x +1

bat g(x)= Vx*+1—x.Tacod g'(x)=

Béng bién thién

Khi d6 g(x) >0=> f(x) > 0 dya vao do thi suy ra phuong trinh ¢6 2 nghiém.

Tusuyra f(x)= \/ZL;SI = é(\/x2 +1 —x) > 0nén phuong trinh ¢6 2 nghiém.
X' +1+x

3,5

Tiursuyra f(x) :W
x x

Ta thiy g(x)= %g(x) # %g(x) # 0. Nén nghiém cua,,, khong tring nhau.

= Z(\/x2 +1 —x) > 0 nén phuong trinh c6 2 nghiém.

Vay phuong trinh da cho c6 8 nghiém thuec.
Chon C

Taco f(f(x)+1)=f(x)< f(f(x)+1)+1=f(x
Datt=f(x)+1:>f(t)+1—t<:>f(z) t—1.
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Cau 32:

YA
Y I y=x-1
O .
b2 x
(1= | f(x)=-3
Duya vao d6 thi, phuong trinh f(t)zt—1<:> t=0 & f(x)z—l
[t1=2 f(x)=1

Vi f(x) =-3= ¢6 2 nghiém.

Véi f(x)=-1 c6 3 nghiém.

Véi f(x)=1 c6 2 nghiém.

Vay phuong trinh da cho c6 7 nghiém.

Chon C

Goi f(x) =ax’ +bx* +cx+d 1a @6 thi ham s6 nhu hinh v&.

Do thi ham sb ct tru Oy tai (O;l) nén d=1:>f(x)=ax3+bx2+cx+1.
f’(x)=3ax2+2bx+c.
Ham sb dat cuc dai tai x=0 :>f'(0)=0:>c=0

D6 thi ham s6 qua diém (-1,-3),(2;-3)

3{f(‘1)=—3<:>{—a+b+1:—3 {—a+b:—4 {azl

& =
F(2)=-3  |8a+4b+1==3" |8a+4b=—4
:f(x)=x3—3x2+1.
bat 7= f(x)+1, tr phuong trinh trong duong Wztﬂ.

t+1>20 t>-1
&
- f()+1=(e+1) £ =37 +1+1=1>+2t+1

t>-1
=
£ =4 =2t+1=0

=44 | f(x)=34
<|t~0,3 | f(x)=-0,7
t~=0,7 f(x)=-17

Phuong trinh f( ) 3,4 c6 1 nghiém, f(x) ~—0,7 co6 3 nghiém, f(x) ~—1,7 c6 3 nghiém.

Vay phuong trinh f( +1)+1 = f(x)+2co6 7 nghi¢m.

Cau 33: Chon D
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Goi g(x)=dx+e,trdo thi co g(x) lam ham so dong biennén d >0.Do 4, B thudc duong
thang g(x),suyrad(-1;-d+e), B(2;2d +e).

d=2(im)
Theo déra, tacoé AB=5<+/9+9d> =5 < A =>g(x)==—x+e.
dz—g(kﬂ’l’I)

Tu d6 thi, ta co f(x)-g(x)=0<ax’ +bx’ —x+c—e=0 nhdn x=-1, x=1, x=2 1a
nghi¢m. Ta dugc:
—a+b+1l+c—e=0 a=1
a+b-1+c—e=0 <<b=-2 :>f(x)—g(x)=x3—2x2—x+2.
8a+4b+c—-e=0 c—e=2
Vay f(x)=g(x)+x’+2& f(x)-g(x)-x"-2=0=x"-3x"—x=0
x=0

3+\/§

<:>x(x2—3x—1)20<:> x= .

(9'%)
|
[\)
3
(98]

X =

2

Phuong trinh f'(x)=g(x)+x>+2 c6 nghiém dwong la MEEL nén m=3,n=13, p=2

Khidogidtri m+n+p=3+13+2=18.
Cau 35: Chon A
Bude 1:

f(x4—2x2+2)=0 c6 8 nghi¢m

<:>(x2—l)2+1=a<:>x2—1=ir a-1< x=3\J1xVa-1

1-vJa-1>0 {a—1<1
=

a-1>0 a=1

DKbétbuOc:{ =1<a<?2

= D¢ f(x'-2x"+2)=0 c6 8 nghiém phan biét thi f(x)=0 cé 2 nghi¢m thugc khoang
[1;2). Ma f(x)=0 c6 8 nghiém duong nén suy ra:
. 2n 6[1;2)
=0 c6 8 nghié °
f(x)=0 c6 8 nghi¢m {6;10 e (0:1) 0 [2:+0)
Buoc 2:
f(2x* =35 +1)=0 ¢6 20 nghi¢m phan biét

Xét ham s6 y =2x° —3x? +1, ta co:

(1).{238 ~3x’+1=1(2n,)

T2x o3 +1-0(2n ) va cac nghiém (1) nim trong khoang (0;1)U[2;+00)

Néu nhu ton tai 6diém x,,x,,...,x;€(0;1) sao cho 2x* —3x* +1=x,,x,,...,x,, ma mdi phuong

trinh ¢6 3 nghiém thi tong cong di c6 18 nghiém cong véi 2 n, e [1 ; 2)
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2noe[1;2)
:>f(x)=0 co 6nae(0;1) .
0n,e(2;+)
Cau 36: Chon A

£
Taco f(x'f(x))+1=0e f(x'f(x))=-1c|x’f(x)=b (-6<b<-3)(2).
I

X f(x)=0 3)
Vé6i m <0, xét phuong trinh x°f (x)=m < f(x):g.
x
Dat g(x)zﬂS, g'(x)= _3:71 >0,Vx#0.
x x

Taco: lim g(x)=0, }i_)rg;g(x)=+00, lim g (x)=—0.

X—>Foo x—0"

Ta c6 bang bién thién

r | —oco 0 +00
q'(z) + +
400 0
g(x) /////’ //////’
0 —0

Dua vao bang bién thién va dé bai, suy ra trong mdi khoang (—o0;0) va (0;+) phuong trinh
/(x)=g(x) co dung mot nghiém.

Suy ra mdi phuong trinh (1) va (2) ¢6 2 nghiém va cdc nghiém déu khéc nhau.

x=0 x=0
f(x)=0 ‘:’[

, v6i ¢ khac cac nghiém cua (1)
x=c<

Xét phuong trinh (3): x3f(x) =0 @{
va (2).
Vay phuong trinh f(x3f(x)) +1=0 c6 ding 6 nghiém.

Cau 37: Chon D
Cach 1:

~ x=0
X f(x)=0 f(x)=0 1)

X f(x)=ae(0;]) a
=—, 0;1 2
xzf(x):be(2;3)<:> /) x° ac(®l) @)

| X f(x)=ce(3;4) f(x):j—z, be(2:3) (3)

Taco f(x¥f(x))+2=0 <

f(x) =xc—2, ce(3:4) (4)

2k

—3 -
X

Xétham sb g(x) = iz(k >0), Taco g'(x)=-
X
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Bang bién thién

X —%0 0 +o0

g'w) + =
+o0 | +o0

o) / \ 0

0

D6 thi cia f(x) va g(x) dwoc md ta nhu sau:
Y

Qo
8

=2

Do d6 ta co:,, va mdi phwong trinh ¢ 2 nghiém phan biét.
Suy ra phuong trinh da cho ¢6 9 nghiém.
Cach 2:

) x=0
X f(x)=0 f(x)=0 (1)
x> f(x)=ae(0;1)
=
X*f(x)=be (2;3)
X f(x)=ce(34) f(x)—%zo,be(2;3) 3
x

a

Taco f(x°f(x))+2=0 & f(X)—x2 =0, ae(0;1) (2)

C
f(x)—7=0, ce(34) (4)
c6 2 nghiém phan bi¢tla x=a <0,x=£>3.
Xét ham sé g(x) = f(x)—iz(k>0) c6 g'(x) = f'(x)+¥. Ta co:
X X

Khi x e [a;ﬂ] thi g(x) <0 nén cac phuong trinh, va khong c6 nghiém x € [a;ﬂ] .

lim g(x)=+o0

: k X .
+) lim g(x) =—— <0 = MOoi phuong trinh, va chi c6 ding mét nghi¢m x € (—oo;a)
x—oa o
g'(x)<0,Vx e (—m; )

lim g(x)=+o0

X—>+0
+) lir% g(x)= —% <0 = MJi phuong trinh, va déu chi c6 ding mot nghiém
g'(x)>0,Vx e (f;+x0), >3

xe(B+0)
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Suy ra moi phuong trinh,, va c6 2 nghiém phan biét.
Vay phuong trinh da cho c6 9 nghiém.
Cach 3:

X f(x)=0 ()
Xf()=acO;) (2
Cf(x)=be(23) ()
f()=ceB34) (4
Ta c6 c6 ba nghiém phan biétla x=0,x=a <0,x=£>3.
Xét g(x)=x"f(x) co g'(x)=2xf(x)+x>f"'(x)
» Vi xef[a; B thi g(x)=x"f(x)<0 nén,, khong c6 nghiém x €[a; f].

Taco f(x°f(x))+2=0 <

» Vi xe(—oa)ta co: g'(x)<0. Va véi xe(f;+x), #>3, thi g'(x)>0 nén ta co bang

bién thién ctua g(x)

X -0 a £ +00
g - o o+

+ ~
g | T~ . . — )

Do d6 cac phuong trinh,, déu c6 2 nghiém phan biét.
Vay phuong trinh da cho c6 9 nghiém phan biét.
Cau 38: Chgon B

y=gx)=f (‘m | - 1“) V6i g(x) = ——

2021
Ta dat: t:\/4—x2,‘v’xe[—2;2] thi suy ra y=g(t)=f(‘t—‘t2—3
t2+t—3,te[0;\/§}
—12+t+3,te[\/§;2]

Tir d6 ta 6 BBT ctia ham sé A(¢) nhu hinh v& bén:

).vie[0;2]

Suy ra: h(t)=t— ‘zz _ 3‘ =

X -2 0 2
t 0 2 0
t—|e- 3| -3 /3 1 /3 -3
el - 3] 3 A s 3
\ SN
0 0
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Cau 39:

Cau 40:

— 3 bZ O
f(x)=ax’+bx" +cx,a# a=z>0

Nhin vao d6 thi y = f(x) trén ta c6 dugc= { ) =
SH)=/f2)=0,/"1)=0 3

Nhu vy ta suy ra f(x) = %x(x— 1)(x—2). Ma ham s6 d6 c6 cyc trj bang —% tai x=x, nén

~43 3+43

suy ra f(xo)zT:ncoz 3

Nhu vdy: f(3)=4,f(3)=-0.2, f[3+3\/§ ]z 3

9

Tur d6, ta phac hoa dugc do thi y = f (u) véi u = ‘t—‘tz —3” nhu sau:

”‘\ M A L.
i’ /\/\ 2\/ [\/

4\/5 4\/_ 4\/_

9 T e G SO

c6 tt ca 10 nghiém phan biét.

Dua vao hinh v& trén, ta két luan phuong trinh g(x) = 20121
Chon B
Do ham y = f(x) la ham bac bon, cét truc hoanh tai bén diém phan biét ¢ hoanh do lan lugt la

X <X,<x,<x, va limy=+0 nén d thi ham y=f(x) 6 dang:

f(x)=a(x—x)(x—x,)(x—x)(x—x,).
Ta co:
f’(x):a[(x—xz)(x—x3)(x—x4)+(x—xl)(x x)(x— x4)+(x—xl)(x—xz)(x—x4)+(x—x1)(x—x2)(x—x3)}

Khidé:/;(x)z 1 1 1 1

Suy ra:
{f'm]:f"<x>-f(x>—[f'<x)]2z_ IS S SR SR
f(x) 1*(x) (x—x1)2 (x—x2)2 (x—x3)2 (x—x4)2
inxi,izl...4
=y=1"( [f ]2<0VxeR.Me‘1y:2021X>0‘v’xeR.
Do d6 phuong trinh /"' ( [ f'(x ] =2021" v6 nghiém.
Chon B
Ta cé: Mf(xz—zx)z—z (1)
C X’ -3x '

Trudng hep 1: x* —3x >0 x e (—0;0)U(3;40).
(e f(x*-2x)=-2 (2).
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SO nghiém cua phuong trinh chinh la s0 giao diém cua duong thing d,:y=-2 va do thi

(C):y :f(x) . Dya vao hinh vé:

A.‘.
Jx)
2
¥ il )
-1 0 ; ,
H 5\ X
o
2
x"=2x=-1 x=1
(2)e |, (x=1¢(-0;0)U(3;+0))
x> =2x=a, a>3 x"—2x=a, a>3
Xét @6 thi ham s6 y = x> —2x:
"
4
3
2
1
-
-1 0 1T
-1

Duya vao d6 thi trén suy ra phuong trinh x> —2x=a, a >3 c6 2 nghiém phan biét x, <-1va
x, >3

Vay phuong trinh (1) c6 2 nghiém thdoa man bai toan.

Truong hop 2: x° —3x<0<:>xe(0;3).

(e f(x*-2x)=2 (3).

S6 nghiém cua phuong trinh chinh 13 s6 giao diém cua duong thing dy,:y=2 va d6 thi
(C):y :f(x) . Dya vao d6 thi ham s6 y = f(x) di cho, suy ra:

=-1
x*—=2x=3 o

(3)e|x*—2x=bb<-1 <

x*=2x=c, 0<c<3

x=3

x*=2x=b,b<—-1

X’ =2x=c¢,0<c<3

Duya vao d0 thi ham s§ y = x* —2x suy ra:

Khi x> —2x=b, b<—1 vOnghiém.

Khi x> —2x=c,0<c<3 cb hai nghiém phan biét, chi c6 mot nghiém thda min x € (0;3) .
Vay phuong trinh (1) ¢6 1 nghiém thda man bai toan.

Vay phuong trinh da cho c6 3 nghiém thuc.
Cau41l: Chon B
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X —a0 0 3 & T +an

(%) -0+ 0 j- 0 I+

i (\:) +o0 +00
1
/ y=0

\x3—6x2+9x+3\:0

v

S =627 +9x+3) =0 { |’ —6x> +9x+ 3 =1, £ (3;7)
‘x3—6x2+9x+3‘=12 e(7;+)
bat g(x)=x’-6x"+9x+3. Tap xac dinh D=R.

g'(x)=3x"-12x+9; g'(x)=0<:>{

Béng bién thién

X —o0 1 3 +o0
g (r) + 0 e 0 T
g(x)

/7\3/”

|g(x)| +oc\ /+oc
i y=t,

\\ // T3 y=t,

0 =0

Vay phuong trinh f(\f —6x* +9x + 3\) =0 ¢6 7 nghiém.
Cau42: Chon B
Taco [ /()] ~/ (3.7 (3) =0 1)) -[F (0 =0 ()
Gié str x, 1a mot nghiém cta (*). Néu f(x,)=0 thi tir (*) suy ra f"(x,)=0. Diéunay vd ly
vi d6 thi ham s6 y = f(x) khong tiép xtc véi truc hoanh. Do d6 f(x,) = 0.

FOS O[T (W)
ol

Vivéy, (*) &
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Cau 43:

Tir hinh V& ta thay, d6 thi ham so y = f(x) cat tryc hoanh tai bon diém phan biét c6 hoanh do
X5 Xy Xy X, -

Tacod f(x)=a(x—x)(x—x,)(x—x)(x-x,),(a>0).

Déthéyf’(x)z LS S nén
f(x) x—-x x-x, x-x, x-x,
(*)Q_ 1 2 1 2 1 > ! 220.
(x-x) (x-x%) (xr-x) (x-x)
Chon D
f(x*)=0 (1)
g(x)=0 ‘f(xz)zo ( ) !
Taco g(x).[2g(x)-1]=0< ad PP e f(x2)=E (2)
g)=5 |r()=3
a1
S(@)==7 ()
Tur d6 thi ham sé y=f(x) suy ra
)

x’=a<-1
(1) | xP=be (0;1) . Suy ra phuong trinh c6 4 nghiém phan biét.

x’=c>1

(X =d<-1,(d#a)
x*=ee(0;1),(e#b). Suy ra phuong trinh c6 4 nghiém phan biét khac 4 nghiém phan
x’ =f>1,(f;tc)

biét cua phuong trinh.

(2)

X =m< —l,(m * d,a)
(3)< | x* =ne(0;1),(n # e,b). Suy ra phuong trinh c6 4 nghiém phan biét khac 4 nghiém phén

_x2=p>1,(p¢f,c)
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2
A

Cau 44:

Cau 45:

Cau 46:

bict clia phuong trinh va 4 nghiém phan biét ctia phuong trinh.
Vay phuong trinh g(x).[ 2g(x)—1]=0 c6 tht ca 12 nghi¢m.
Chon C

Tacs: [ £(x+1)] ~(@m+1) £ (x> +1)+ m(m+1)=0

bat t=x’+1=t2>1 = f(1) e[-1;+0)
f(e)=m (1)

f(t)=m+1(2)

Phuong trinh da cho tuong duong véi

m=-1
Phuong trinh da cho c6 nghiém khi (1) hoac (2) c6 nghiém 1 >1 = { 151 =>m2-2.
m+1>—
Phuong trinh da cho c¢6 s6 nghiém thuc phan biét 1a s6 chin trong cac truong hop sau:
m>-1
m=>-1
. 3 ) m+1=>-1
Trwong hop 1: Ca hai phuong trinh (1) va (2) déu c6 nghiém 1 >1= | =>m#l .
m#
m#0
m+1#1
Trudng hep 2: Phuong trinh (2) va phuong trinh (1) v nghiém
m<-—1
=Sim+lz-1=-2<m<-1=>me[-210]\{0;1}.
m+1=1
Sé phan tircoa S 1a 11.
Chon C
Taco f'(x)=0< x=—1hodc x=0 hodc x=1.
2x(x* =1
bit uz‘xz—l‘—l Ta co u’=¥
-1
Pao ham: u'=0< x=0; u’' khong xac dinh khi x =+1.
Béng:
T |—oo —1 0 1 +00
o |Hoc 1 0 -1 ~2 —1 —~2 -1 0 1 +oc
4z +o0

flu)

\ /
\/\Q/ \2/ \/\/

Pé phuong trinh f(‘x2 - 1‘ - 2) =m c6 ding 6 nghi¢m phan biétthi -1<m<7.

Véi meZ thi me{0;1;2;3;4;5;6}. Vay ¢ 7 gid tri m thoa méan yéu cAu bai toan.
Chon A
Dit #=1-2sinx tir —1<sinx <1 suy ra 7 €[~1;3] do d6 ta c6 bang bién thién cta y = f(¢)
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Cau 47:

Cau 48:

=Y

t |—oo —1 0 2 3 +oo

/ -2

—00

R TR ELEY LR

Tir bang bién thién, phuong trinh f (l —2sin x) =f (|m|) c6 nghiém thuce khi va chi khi
-2<f(

Viy c6 tat ca la 7 sd nguyén thoa mén bai toan.
Chon D
Phuong trinh hoanh d¢ giao diém ctia (C,) va (C,) 1a

(x—l)(x—2)(x—3)(m—|x|) = —x*+6x° —5x* —16x+18 (l)

3 -3<m<3.

m|)£2 <:>—1S|m

Tathiy x=1, x=2, x=3 khong la nghiém ctia (1) nén

—x*+6x* =5x*—16x+18 (2)
(x—l)(x—2)(x—3)
4 =xt+6x =5xT—16x+18 b c d
Bién d61 =—x+a+ + +
(x—l)(x—2)(x—3) x-1 x-2 x-3
Pong nhit thirc hai vé ta xac dinh duoc a=0;b=1;c=2;d =3 nén
2 3

(2)<:>m=|x|—x+ ! + + voi Vxe R\{1;2;3}.
x—1 x-2 x-3

(1)<:>m=|x|+

123 N
Xét ham so f(x)—|x| x+x—1+x—2+x—3 voi Vxe R\{1;2;3}.

, 1 2 3 x|y .
Taco f'(x)=- - - + <0 v6i VxeR\I1;2;3
@ —oo 1 2 3

7@ - - -

f(z)

— o0 — 00 —co 0
Bang bién thién ctia ham £ (x)

T bang bién thién, d€ phuong trinh (1) ¢6 4 nghiém phén biét thi m >0

Vi m nguyén thudc doan [-2021;2021] nén m e {1;2;3;...;2021} . Vay c6 2021 gia tri nguyén

cta m thoa man.
Chon A

e 2. m>0
Theo d¢ bai ta chi xét x > 0. Diéu kién cua phuong trinh da cho: { .
X#

Theo hinh v& ta d& dang tim dugc ham s6 1 (x)= xt—2x% +1
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Ta co: 10gf +x[f mx]:mx3 —f(x)

< log f(x —logmx +xf (x) —mx* = mx® - ()

(x)

& log f(x)+xf (x)+ £ (x) = logmx® + mx® + mx*
< log f(x)+ 2

& log[ £ (). x+1)]+(x+1)f(x):10g[mx (x+1)}+(x+1)mx2,(1)

Xéthamsd f(1)=logt+1,(t>0)= f'(1)=

(x+1) ( )—logmx +(x+l)mx

! +1>0,Ve>0
tIn10
Suy raham s6 f(¢) dong bién trén (0;+00). Tir (1) suy ra.
[(x)

f(x).(x-l—l)=(x+1)mx2 @f(x):mx2 @m:x_z

x*—2x? +1 2
<:>m=—2 -2+—
X X

Dit: g(x)=x2—2+L2:>g'(x)=2x—%;g'(x)=0<:>x=irl
x x
D@ thay TCD x=0.

z 0 1 +00

J'(x)

Nhu vay YCBT < m > 0. Két hop diéu kién ta co m e 1 2,3,.. ,2021}

Vay c6 2021 gia tri m.
Cau 49: Chon C

Taco: f(2f(x)-1)=m < f (26 =62 =1)=m
Duéi ddy 1a bang bién thién ciia ham s6 y = f (x) =x —-3x"+5

X —on 0 2 4o

y' + 0 - 0 +

_I/S\*l/+

y

x
bit u =2x’ —6x*+9; u'=6x2—12x=0<:){

X —0 0 2 oo
u —a0 0 2 9 2, 1 2 o0
f(u) 40

I
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Cau 50:

Cau 51:

Pé phuong trinh f(2x° —6x” —1)=m c6 ding 3 nghiém thyc xthi 5<m<491.
Suy ra c6 485 s6 nguyén m thoa man.
Chon A
‘x4 —8x2‘ —mx+2m-16=0 <:>‘x4 —8x2‘—16 = m(x—Z) (1)
Ta c6 phuong trinh c6 mdt nghiém x = 2.

4 2

x —8x7|-16
Xét x#2taco ‘x4 —8x2‘—16 =m(x—2) o m =% (2)
x_

Pé phuong trinh ¢6 6 nghiém phan biét thi phuong trinh ¢ 5 nghiém phan biét khac 2.

4_ 2_
| —8x?|-16 L’sz , x<-242v x=242

Xétham sd f(x) = xX—
x—2

= 2x7 +4x+8 , 242 <x <22

3x2+4x—4+L2, x<-242, x>22

fx)= (x-2) :
By’ —dx+4, —22<x<242

32

Vol x <242, x>242 taco f'(x):3x2+4x—4+( T
x—2

Vi 3x? +4x—4>O<:>xe(—oo;—2)u(§;+oo)
=33 +4x—-4>0,Vx & (—o0;-24/2 ) U (2423 40).

Suyra f'(x)=3x> +4x—4+% >0,Vx e (—oo;—zﬁ)u(zﬁ;+oo)

x=2
x=-2
V6i 242 <x<22 taco fi(x)=-3x’—4x+4=0s| 2
X=—
3
Ta c6 bang bién thién:
& =0 242 -2 % 242 +o
fx) 3 I - 0 + 0 - I +
8(~2-1) = 0
A 7 27 &
—% 0 78.(ﬁ+1}

Phuong trinh ¢6 6 nghiém khi 0<m<8(\/§—1),meZ:>m 6{1;2;3}.

Suy ra c6 3 gia tri nguyén ciia tham s6 m thoa man.
Chon A

bit u=3f(x)+m < m=u’—f(x) (1), thay vao phuong trinh ban dau, ta duoc:
flu)=xX-mem=x"-f(u) (2)
Tu (1) va (2) suy ra: m=x3—f(u)=u3—f(x)<:>x3+f(x)=u3+f(u).
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Xét ham so g(1)= f(t)+7 :gtS +8t = g'(t)=4¢> +8>0 nén ham s6 g(r) dong bién trén
R . Suy ra: m=f(x)+x3 =f(u)+u3<:>x=u<:>m=§x3—8x.

Xét ham sd: h(x)=§x3 —8)c:>h'(x)=2x2 -8=0x=12.

Bang bién thién:
T - -2 2 + @
y' + 0 - 0 +
32/3 + o
i y=um il
. Mz !,3/

. 2 2
D¢ phuong trinh luoén cé 3 nghiém phan biét thi —3? <m< 3? .

Két hop voi diéu kién meZ = —-10<m <10, nén co tit ca 21 gia tri m théa man yéu cau.
Cau 52: Chon C
Ta co: x3—15x—|3x—m|=()<:>x3—15x=|3x—m|

—xZ\/E

—/15<x<0

x*=15x>0

S X =15x=3x—-m <1-

— _ 3 .
X =15x==3x+m m=—x +18x

m=x—12x

Xétham f(x)==x"+18x voi x e[ —/15;0 |U[ V15;+e0).
Taco: f'(x)=-3x"+18; f'(x)=0x=26.
Xeétham g(x)=x"=12x véi x e[ —15:0 |U[V15; ).
Tacéd: g'(x)=3x"-12; g'(x) =0 x=42.

Z | —V15 B 0 NG Vs 400
I'(z) - 0+ -
-3VI5 0 3V15
" \ / \
—12v6 —
_

—2

V15 +o00

+
|

0 -
16

3V15
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Theo bang bién thién cia ham f (x), g(x) s6 nghiém cua phuong trinh x’ —15x—|3x—m| =
1a tong s6 giao diém cta dudng thang y =m va dd thi ham y = f(x);y =g(x). Suy ra phuong
trinh x* —15x—|3x—m|=0 c6 3 nghiém phan bi¢t khi —12J6 <m<16. Vay c6 45 gia tri
nguyén ciia m dé phuong trinh c6 3 nghiém.

Cau53: ChonD
Xét ham y =f(x) =x" —4x+3 co tap xac dinh D=R.
f'(x)=2x-4; f'(x)=0=2x-4=0=x=2.

Ta c6 bang bién thién ciia ham s6 y = f(x) =x"—4x+3 vahamsb y= f(|x|)

T -0 -9 0 2 +0oo
f '(l‘)

f(@) \ /

£(lal) \ / \ /
S ()=~
S () =m

Tacod f2(|x|)—(m—6)f(|x|)—m+5:0 <:>[

Ttr bang bién thién ta co
Phuong trinh f (|x|) =—1 c¢6 hai nghi¢m phan bi¢t x =12.
Yéu cau bai toan < f(|x|) =m—35 c6 bén nghiém thyc phan biét khic 22 < —-1<m—-5<3
& 4<m<8. Vay tap S ={5;6,7}. Tong cac phan tir clia tap S 1a 5+6+7=18.
Cau54: ChonD
Taco:hésdb a=1>0 va f(x) =0 c6 dang hai nghi€ém phéan biét.

= D06 thi ham s6 ¢6 2 di€ém cuc tri va 1 diém thudc truc hoanh.

f'(x)=3x2—%.f() 0o x= +\/?(m>0)

3
Trwong hop 1: (\/%J —%m\/%+m—8:0 Sm=24.

m=24:f(x)=x3 —-12x+16.
Phuong trinh f (x) =k ¢6 3 nghiém phén biét < & €(0;32).

C6 31 gia tri nguyén cta k thoa man.

3
Truong hop 2: —(\/%J +%m\/%+m—8:0 &Sm=6.

m=6:f(x)=x3—3x—2.
f(x)=k c6 3 nghiém phan biét< k (—4;0).
Co6 3 gia tri nguyén cua k thoa man. Vay co 34 gia tri nguyén cua k thda man.

Cau55: ChonD
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Cau 56:

x=0

Taco: y' =6x" —6x. y'zO@{ )
x=1

Béng bién thién:

y /1\

23inx+l)
2

Ta co: Mzsinﬁle —l;i suyra f
2 2°2

255 et

Phuong trinh f(f(Mj]:f(m) co nghiém <0< f(m)<1 @{

€[0;1] nén

2m’ =3m* +1>0

2 2m’ =3m* <0

@—lﬁmﬁé.Véy4a2+8b:4.l+8.§:13.
2 2 4 2
Chon D
) . 2o x=1  x x4+l x+2
Phuong trinh hoanh d¢ giao diém: + + =|x+2|—x—m.
x x4+l x+2 x+3

Tap x4c dinh: D =R \{-3;-2;-1;0}
Véi diéu kién trén, phwong trinh tré thanh
1 1 1 1

4——— - - =|x+2|—x—m (*)
x x+1 x+2 x+3
1 1 1

o+ + —4+|x+2/-x=m.
x x+1 x+2 x+3

1 1 1 1

Xét ham sd f(x)=—+ —4+|x+2|—x vai tap xac dinh D . Ta co

x x+1 x+2 x+3
1 1 1 1 x+2
"(x)=——— — - + -1<0,VxeD.
f( ) x’ (x+l)2 (x+2)2 (x+3)2 |x+2|
Bang bién thién
X —on -3 -2 -1 0 +on
r@ | - - |- - -
o0 —+-a0 +-a0 40 +a0
‘\*
&N\ . N\ N\ 2
—an —a0 —an o0

Dé (C,) va (C,) cit nhau tai ding 4 diém phan biét thi phuong trinh (*) ¢6 4 nghiém phan

biét. Tir bang bién thién suy ra tt ca cac gia tri m cantimla m<-2.
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Ui. TIEP TUVEN CUA DO THI HAM SO

Cau l1:

Cau 3:

Cau 6:

A DE BAI

7 —2 \ . L 4 z . .
Cho ham s0 y =x—1 c6 do thi la (C) va I(-1;1). Tiép tuyén A cua (C) cat hai duong tiém
X+

can cua do thi ham sb (C ) lan luot tai 4;B sao cho chu vi tam giac IAB dat gia tri nho nhét.
Khi d6 chu vi nho nhit cua tam gidc I4B 1a

A 223+46 . B. 4/3+26. C. 243+26. D. 643.

x-2
x+1

Cho ham s6 y = c6 dd thi la (C). C6 bao nhiéu diém thuge (C) sao cho tiép tuyén tai

do6 tao véi hai duong tiém cén cta (C ) mot tam gidc nhan géc toa do lam tam duong tron ndi
tiép.
A. 0. B. 1. C.2. D. 3.

B Gm+Dx—m*>+m

Cho ham s y trong d6 m1a tham s6 khac 0. Goi S 1a tap hop céac gi tri

X+m
thuc ctia m d¢é tai giao diém ctia d6 thi véi truc hoanh, tiép tuyén s& vudng goc v6i duong thang
x+y—2020=0.Khi d6 tong gia tri cac phan tir thuoc S bang

A. —é. B. —l. C. -1. D.E.
5 5 5

Cho ham s6 y=2x"+3ax” +b ¢6 do thi (C). Goi 4,B lan lugt 1a hai diém phan biét thue
(C ) sao cho tiép tuyén cia (C ) tai A,B c6 cung hé sd goc bang 6 . Biét khoang cach tir gbc
toa d0 O dén dudng thang AB bang 1. Gia tri nhé nhét ciia bicu thirc 24> + (a+ b)2 bang

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

Cho ham s yzf(x) c6 dao ham lién tuc trén (0;+oo) thda man f’(x—1)+f(x_l) =3x+2
X

va f(1)=6. Phuong trinh tiép tuyén ciia do thi ham sé y = /'(x) tai diém c6 hoanh d¢ bing 3
la.

A, y=-9x+7. B. y=9x-7. C.y=9x+7. D. y=-9x-7.

Cho ham sé y = f(x) nhan gia tri duong va c6 dao ham lién tuc trén khoang (0;+ ), dong
thoi thda man [f(x)]2 +3f(x)=x+3. Phuong trinh tiép tuyén cua do thi ham s6 y = f(x)

tai diém c6 hoanh d6 x =1 1a
A. y=5x+4 B —lx+i C =-5x+9 D ——liré
Y . Y 5 5 Y . Y 5 5

Goi S 1a tap hop céc gia tri ciia tham sb m sao cho parabol (P):y =4x"+(m—2)x—3m cit do
thi (C):y=2x"-3x>+3 tai ba diém phan biét 4, B, C(3;30) ma tiép tuyén véi (C) tai 4 va

tai B vudng goc voi nhau. Tinh tong cac phan tir ciia S.
A. —1. B. 1. C.2. D. 5.
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2
A

Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

2x—1

Cho ham s6 y= c6 dd thi (C). Piém M (a;b) v6i a >0 sao cho khoang cach tir diém

x+1
I(~1;2) t6i tiép tuyén ctia (C) tai M 1a 16n nhat. Khi d6 a+b bang
A. 1. B.1. C. 3. D. 21/3.

; +2 X . .2 .
Cho ham s6 y Y72 06 db thi (C). C6 bao nhiéu diem M thudc truc Oy, ¢ tung dd 1a so
x—
nguyén 4m va thoa man tir diém M ké duoc 2 tiép tuyén t6i do thi (C ) sao cho 2 tiép diém
twong g nam cung mdt phia cta truc Ox ?
A. 1. B. 2. C.3. D. 4.

Cho ham s6 y = f'(x)=x"—3mx’ —2mx+16m—7¢6 a6 thila (C, ). Goi M la diém c6 dinh c6
tung do nguyén cuia (Cm) va A latiép tuyén cua (Cm) tai diém M . Goi S 1a tip cac gi tri cia
tham s6 m dé A tao véi hai truc toa do mot tam giac can. Tinh téng cac phén trcaa S.

A. 1. B. 0. C.E. D.H.

7 7

”; ¢6 d0 thi (C). Goi M 1a diém nam trén d6 thi (C) sao cho tiép tuyén

Cho ham s y =

ctia (C) tai M tao véi hai truc toa dd mot tam giac c6 tim dudng tron ngoai tiép ndm trén duong
thang A:3x—y=0. Tinh d6 dai doan thang OM, biét diém M co tung d6 duong.
A. OM =+34. B. OM =+/5. C.OM=17. D. OM =5,

<A A A v A 1 A 5
Tiep tuyen bat ki ciia d6 thi ham so y = ol 3
x+

cung vo6i hai tiém can tao thanh mot tam giac co
dién tich bang

A. 35. B. 39. C. 32. D. 33.

Cho ham s6 y = f'(x) xé4c dinh va c6 dao ham trén R théa man [f(8x + l)}2 + [f(l - x)]5 =x

. Viét phuong trinh tiép tuyén cua d thi ham sé y = f (x) tai diém c6 hoanh d¢ bang 1.

120 120 115 120
Ay=—x-=.  Biy=——x-=. Cy=—x-—2. D.y=——x+—
Y TR YT T TR

Cho c4c ham s6 f(x), g(x) c6 dao ham trén R va théa min f(x+3)=g(x)+x*—-10x+5
véi moi xeR. Biét f(4)=f ’(4) =5. Tiép tuyén cta ham s6 y = g(x) tai diém c6 hoanh do
x=11a

A. y=13x-4. B. y=-13x+4. C. y=-13x—-4. D. y=13x+4.

Cho ham sb6 y=f (x) c6 dao ham trén R va thoa man phuong trinh
f?(2-x)=x-1-17(x),YxeR. Goi (d):y=ax+b latiép tuyén ctia d6 thi (C) ciia ham s6
y:f(x) tai x=1.Khi d6 a+b bing

A. 5. B. 5. C. 1. D. -1.
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cho duong cong (C) : y = ix“ +%x3 . C6 bao nhiéu duong thang d tiép xtic (C) tai it nhat hai

diém?
A. 0. B. 1. C.2. D. 3.

. 1 3 .
Cho ham s0 y = §x3 —(2m+1)x” + (m* +3)x —1¢6 @6 thi 1a. Goi S 1a tap hop tit ca cac gia

tri m sao cho tiép tuyén cé hé sé goc nhod nhit ctia song song v6i dudng thing y = —5x — J3.
Tong cac phan tir cua S 1a
Al B. 2. c. L. p. =2,

3 3

Cho ham sd y=3x+2
x+1

¢ dd thi (C ) Goi S 1a tép hop tat ca cac gia tri thyc cua tham sb m
dé duong thng d :y=x+m cdt (C) tai hai diém phan biét 4, B sao cho tiép tuyén véi (C).

tai 4 va B lan luot c6 hé sb goc 1a k,, k, théa man 201(%, +k2)+kl+ki= 2020k k.
1 2

Téng gié tri clia tit ca cdc phan tir ciia S thudc khoang nao duéi day?

A. (-10;0). B. (1;10). C. (11;20). D. (21;30).

Cho ham s6 f (x) liéen tyc trén R va co dd  thi (c) . Biét
f(x—_lj +2f [% = 1—3+%,Vx e R\ {0;1}. Khi d6 phuong trinh tiép tuyén cta d6 thj (C)
X X X X

tai x=2 la
A y=—x+1. B. y=2x-2. C.y=-2x+2. D. y=4x+4.

Cho ham sb y = x_—|-1 Gia st M c6hoanh dd m,m > 0 thudc dd thi (C) sao cho tiép tuyén ciia
X

(C) tai M cit truc tung va hoanh 1an luot tai 2 diém phan biét A, B sao cho S,,,, =12 trong d6
I 1a giao diém ctia 2 duong tiém can. Khi d6 gia tri m thudc khoang nao sau day?
A. (825). B. (-23;2). C. (-6:9). D. (15;27).

Cho ham s6 da thirc £ (x) 14 ham s6 chdn. Goi A 1a tiép tuyén ciia d0 thi ham s y = f"(x) c6

hé s6 goc nho nhit. Khing dinh nao sau day dung?
A. A vuong goc vdi truc tung.

B. A qua O.

C. A song song voi duong thing y = x.

D. A song song voi duong thang y = —x.

Cho db thi (C,) ham s y= HT’; Goi A, B lan lugt 1a giao diém cua db thi (C,) véi truc
X

Ox va Oy . Goi k,, k, lan luot 1a hé s6 goc tiép tuyén cia (C,) tai 4 va B . Gid tri nho nhat
cua |k, +k,| 1a

A.l. B. 2. C.l.
4 2
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2
A

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

4 + A 1 . A A: _r , \ 2 Y £
Hamso y= X+ c6 do thi, goi I 1a tdm d6i xting cia. Puong thang d : y = ax+b la tiép tuyén

x—2
cta, biét d cit 2 duong tiém can ding va tiém can ngang cua lan luot tai M va N sao cho AIMN
can tai I. Khi d6 b c6 gia tri bang

b=9 b=13
A.b=9. B. b=13. C. . D. .
b=-3 b=-7

Biét d6 thi ham s6 y = f'(x) c6 dang 1a mot parabol théa méan diéu kién ' = 2.y va f(1)=0.
Phuong trinh tiép tuyén cta do thi ham sé y = f(x) tai diém c6 tung d0 bang 4 la

A. y=—4x, y=—4x-8. B. y=4x, y=4x-8.

C. y=—4x, y=4x-8. D. y=4x, y=—-4x-8.

Cho ham s6 y=f (x) lién tuc va nhén gia tri duong trén khoang (O; +OO) . Biét
S1(x)>=Lf(1)=3 va [ f(x)+ 1]2 =9x7 +9x.f (x). He sb goc tiép tuyén tai diém c6 hoanh
d0 bang 4 cta do thi (C) hamso: g(x)=f(x)+x 1a

A. k=9. B. 8I. C. k=54. D. 27.

Chohamsé y = f(x)=x’—6x> +9x+m 6 d6 thi (C,,). Biétdd thi (C,,) cét truc hoanh tai ba
diém A4,B,C c6 hoanh d¢ 1an lugt 1a x,,x,,x; (x, <x, <x,), dong thoi tiép tuyén tai 4 va C

song song v&i nhau. Viét phuong trinh tiép tuyén tai B.
A. y=3x-6. B. y=3x-30. C. y=-3x+6. D. y=-3x+30.

2x+1
x+1

thudc d thi (C). Tiép tuyén ctia d6 thi (C) tai diém M cit hai duong tiém cén cta d thi (C)

Cho ham sd y =

(C), goi 1 1a tdm ddi xung cua d6 thi (C) va M(a;b) 1a mot diém

lan luot tai hai diém 4 va B. Dé tam giac IAB c6 chu vi nho nhét thi tong |2a+b| gan nhat

v6i s6 ndo sau déy.

A. 0. B. 3. C. 5. D. -3.

Cho ham s6 y = x—‘i c6 dd thi (H). Goi M, N 132 diém thudc (H) sao cho khoang cach tir
X+

I(~1;1) &n tiép tuyén tai M, N bang 2. Khi d6 Xy + Xy bang
A. 2. B. 2| C.0. D. 1.
Cho ham s6 f'(x)= 2_xl . Viét phuong trinh tiép tuyén véi do thi ham s6 g(x)= f(f(x)) tai
x+
diém x=3.
1 12 1 21 D 1 2

19
A y=—x+—. B. y=—x+—. C.y=—x+—. Yy=—Xx+—.
Y78y YESTTS Y7167 16 P TR

Cho ham s y = f'(x) c6 db thi 1a. Gia st tiép tuyén ciia tai diém c6 hoanh d6 x =0 1a duong

2x

tha =x+1.Khido: 4=1i ba
ang y=x+ 1do x1§3f(x)—3f(3x)+2f(2x) ang
AL B. L. c. L p. L.
3 2 2 3
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cho hamsé y = f (x) co6 dao ham tai x=2.Goi d, ,d, lan luot 1a tiép tuyén cua do thi ham s6
y=/f(x) va y=g(x)=xf(4x—6) tai x=2. Ménh d& nao sau dy la diéu kién can va du dé
hai duong thang d,,d, co tich hé s goc bang —2?

A |7 (2)z42. B. -8<f(2)<8.  C. f(2)>8. D. |f(2)28.

Choham sé y = f(x)c6 dao hamlién tuc trén R, théaman f(3x)+3(1-3x)=9x" +3x. Goi
(d):y=ax+b la phuong trinh tiép tuyén ciia d6 thi ham s0 y = f(x) tai diém c6 hoanh do bang
0. Khi d6 a+3b bang

A. 1. B. 1. C. l .
2 2
Cho ham sé y = x’ —6x” +28 c6 dd thi (C).Goi S 1a tap hop tat cd c4c gid tri nguyén cia tham
s6 m sao cho tir M (m;—4) ké dugc ding mot tiép tuyén t&i (€). S6 cac phan tir cia tap S 1a

A. 4. B. 5. C. 3. D. 2.
Cho ham sé y=f (x) c6 dao ham trén R . Goi d,, d, 1an luot 1a tiép tuyén ctia dd thi ham sb
y=x"f(2x-1) va y=xf(2x—1) tai diém c6 hoanh d¢ bang 1. Biét hai dudng thang d,, d,
c6 hé s6 goc 1an lugt 1a 2020 va 2021. Gid trj cia f(1) bang:
A. 2020. B. 2021. C. 1. D. 1.

. ) . . . 1 .
Cho ham s0 y = x’ —3x ¢6 dd thi (C) Ti€p tuyén cua (C)tai diem x = —% va hai tiép
tuyén khéc tai diém A4 va B tao thanh tam giac déu. Biét tung do tai 3 tiép diém d6 déu khong
am, khi d6 téng hoanh do cia 4 va B thudc khoang nao sau day?
A. (1;2). B. (0;1). C. (-1;0). D. (-2;-1).

Cho ham sé y = x-1
x+3

6 dd thi (C ) Trén do thi (C ) c6 bao nhiéu cap diém ma tiép tuyén tai
hai diém d6 song song v&i nhau ddng thoi khoang cach giita cip diém d6 bang 429
A. 0. B. 1. C.2. D. 3.

Cho ham s y = 2x+3
x+2

c6 do thi (C) Trén db thi c¢6 bao nhiéu diém M ma khoang cach tur

A(6; —4) dén tiép tuyén cua do thi (C ) tai diém M gip hai lan khoang cach tir diém B(S;l)
dén tiép tuyén cua do thi (C ) tai diém M ?
A. 0. B. 1. C. 2. D. 3.

Cho ham s6 y = f(x) = ax’ +bx” +cx+d c6 bang bién thién nhu hinh v&.
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Cau 39:

Cau 40:

Cau 41:

e

X —a0 1 5 +o0
1) + 0 = 0 +
-8
? +oo
S(x)
-40
—o0 e,
3

Goi (C) 1a d6 thi ciia ham s6 y = f(x). Hoi c6 bao nhiéu diém M thudc (C) sao cho tiép
tuyén cua (C) tai diém M cét truc hoanh va truc tung lan luot tai 4 va B théa man tam giac

OAB vuong can?

A. 1. D. 4.

B. 2. C.3.

Cho ham s6 y =x*+2x*+5 ¢6 d0 thi (S). Goi 4,B,C la cac diém phan biét trén (S) 6 tiép
tuyén voi (S ) tai cac diém d6 song song véi nhau. Biét 4, B,C cung nam trén mot parabol (P)
co dinh I(—l;yo). Tim y,.

D.

A. 4. B. 4. C.

B
N

Cho hamsb y = f (x) va y= g(x) lién tuc trén R c6 db thi nhu hinh v& sau. Biét duong thang

A 1a tiép tuyén chung cua hai d6 thi ham s6 y = f(x) va y= g(x) tai diém H(2;3) .

y=gla)

¥ -

L]

Dao ham ctia ham s6 /(x)= sin(ﬁf(x)g(x))Jrcos[ipg(x)} tai diém x, =3 bang

A. 87 . B. 0. C.4r. D. -8x.

Cho ham s6 y = f(x) c6 dao ham lién tyc trén (—o0;a).

Pat g(x)= {(x—a)-f'(x) khi x<a

khi x> a
Biétrang ham s6 y = g(x) c6 dao ham tai x = a € (—2;2) va tiép tuyén véi dd thi (C) clia ham

s6 y= f(v2+x-+2-x) tai giao diém ctia (C) va Oy c6 hé s goc 1a v/2 . Khi d6 m la gia

, Vo1 m#0.
mx

tri nao sau day
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Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

A N2, B. L. C

1
NG ‘7

Cho ham s6 y=-x"+3x+2 c6 do thi la (C). Gia sir diém M (a;b) thudc (C) ma tir d6 ke

D. 2.

duge mot tiép tuyén dén (C). Tinh a® +b°

A. 0. B. 1. C. 4. D. -1.

C6 bao nhiéu diém M trén truc Ox ma tir d6 ké duge 3 tiép tuyén t6i do thi ham sb (C):
y =—x’ +3x+2 sao cho co hai tiép tuyén vudng goc voi nhau

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

Cho ham sb6 y=f (x) xac dinh va c¢6 dao ham trén R , théa man
[f(l + x)]3 +2f(1+2x)-21x—3=0. Viét phuong trinh tiép tuyén ctia d thi ham s6 y = f(x)
tai diém c6 hoanh d6 x, =1

A. y=3x+1. B. y=3x+2. C. y=3x-2. D. y=3x-1.

Cho ham s6 y = f(x) xdc dinh, c6 dao ham trén R théa man f*(-x)= (x2 +2x+ 4)f(x-|—2)
va f (x) #0,Vx € R. Phuong trinh tiép tuyén ciia @ thi ham s§ y = f (x) tai diém c6 hoanh d¢

x=21a
A. y=-2x+4. B. y=2x+4. C. y=2x. D. y=4x+4.
2

Cho (P):y:x— va (H):y=E (m#0). C6 bao nhiéu gia tri m dé tiép tuyén cua (P)va
m x

2
H ) tai giao diém cuia chiing tao vdi nhau 1 goc 60°?
1.

A. B. 2. C. 3. D. 4.
Cho ham s6 y =x"—3x*+2 ¢6 dd thi (C). Biét rang tir diém A [%, —%) ké dugc ba tiép tuyén

dén dd thi (C ) Goi k;k, lan luot 12 hé sd goc cua hai tiép tuyén tai cac diém c6 hoanh do
x;;x, (#3) trong cac tiép tuyén trén. Goi E(x;k),F(x,;k,). Khido d(O;EF) 1a
A.g. B.i. C.i. D.i.

5 J5 5 J5
Cho ham s y=x’—3x"+4 ¢6 do thi (C). Trén (C) c6 nhing cdp diém 4, B phan biét sao
cho tiép tuyén tai cac diém d6 c6 cung hé sb goc k va duong thang AB ludn c6 diém chung véi
duong tron (T): (x —1)2 +y°=2. Goi K 1a tap hop cac gid tri k nguyén thudc doan
[-2021; 2021]. S6 phan tr ciia tap K 1a:
A. A4 B. 2025. C. 2019. D. 4037.
C6 bao nhiéu tiép tuyén cta dd thi ham sé y = ‘Zx3 - 3x‘ vuong goc voi truc tung?

A. 1. B. 4. C.2. D. 3.
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Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cau 55:

Cau 56:

Cau 57:

0
Choham sé f(x)=x"—12x+9 co6ddlathila (C,), hamsd g(x)=m4—x" coddthila (C,)
S6 gia tri ctia tham s6 m dé dd thi (Cl) va (Cz) tiép xuc voi nhau la
A. 0. B. 1. C. 2. D. 3.

2— 5 I
Cho (C): y:Lxl-’_4 va (P): y=ax’+bx—8 (a#0). T diem A4(4;1) ké duoc 2 tiép
x_

tuyén toi (C). Goi k;, k, 1a hé s6 gbc cua 2 tiép tuyén d6. (P) co dinh I vacit Ox tai 2 diém
M (k;;0) va N (k,;0). Tinh ban kinh duong tron ngoai tiép tam gide IMN .

A2 B. 2. c. b p. 2.

2 13 36 4

Cho ham sb y = x° +%ax2 +b ¢6 dd thi (C). Goi M, N lan luot 1a hai diém phan biét thudc
(C ) sao cho tiép tuyén cia (C ) tai M, N c6 cung hé s goc bang 3. Biét khoang cach tir gbc
toadd O dén dudng thing MN bang 1. Gid tri nhd nhat ciia biéu thirc P =2a” +(a+ 2b)2 bang
A. 8. B. 7. C. 4. D.5.

Cho ham s0 f(x)=x>—4x+4m—m’. C6 bao nhiu gid tri cia tham s6 m dé ham so

g(x)= f(f(x)) tiép xtic véi truc Ox .

A. 3. B. 0. C.2. D. 1.
\ A oL , . W 1A o , ~ , f(x) 42 \
Cho ham so y—f(x) xac dinh va lién tyc trén R, théa man f (x)+——4x +3x va
x
£ (1)=2. Phuong trinh tiép tuyén tai diém c6 hoanh d¢ bing 2 1a
A. y=16x—-44. B. y=16x+44. C. y=16x+20. D. y=16x-20.

Cho da thuc f(x) voi hé s thue va thoéa man diéu kién 2f(x)+f(l—x) =x%,VxeR. Biét
tiép tuyén tai diém c6 hoanh do x =1 caa dd thi ham sd y=f (x) tao voi hai truc toa d0 mot

tam gidc. Tinh dién tich cua tam giac d6?

A.l. B.é. C.

D.2.
6 2 3

W | =

Cho ham s6 y =—— ¢6 dd thi (C). Goi A(x,;,), B(x,37,) (X, #x,) 1a 2 diém trén (C)

x—1
ma tiép tuyén tai 4, B song song véi nhau va 4B = 2+/2 . Tich x X, bang
A. 2. B. 1. C.0. D. 2.

Cho ham s f(x)=x+ 1 Cho diém M (a;b) sao cho cé ding hai tiép tuyén cua do thi ham s6
x

yv=Ff (x) di qua diém M , dong thoi hai tiép tuyén ndy vudng goc voi nhau. Biét diém M luon
thugc mot duong tron ¢ dinh, ban kinh cua duong tron do6 1a
Al B. V2. C. 4. D. 2.
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Cau 58:

Cau 59:

Cau 60:

Cau 61:

Cau 62:

Cau 63:

Cau 64:

_x+3
-1

Trén dudng thing d :y =2x+1 c6 bao nhiéu diém co thé ké duoc dén dd thi (C) 1y

dung mot tiép tuyén.
A.S. B. 4. C.3. D. Vb sb.

Cho ham sé y = f(x) xac dinh va c¢6 dao ham trén R va thoa man 2f(2x) +f(1—2x) =12x°
vVxeR. Tiép tuyén ctia dd thi ham s6 y=f (x) tai diém c6 hoanh d6 béng 1 tao v6i hai truc
Ox , Oy mdt tam gi4c c6 dién tich S bang

A. 1. B C.2. D.

N | w

1
X
. [Py 4 4 5 I TRER 4 X s A e ; e . A A
C6 bao nhiéu tiép tuyén cua do thi ham s6 y = 1 ma tiép tuyen do tao vdi hai truc toa do mot
X+

tam giac vudng can.

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

Cho ham 8 y = x* + (m —1)x* = 3mx+2m +1 c6 d6 thi (C,, ), biét rang do thi(C, ) luén di qua
hai diém c6 dinh 4, B. C6 bao nhiéu s6 nguyén duong m thudc doan [-2020;2020] dé (C,) cb
tiép tuyén vudng goc v6i duong thang AB ?

A. 4041. B. 2021. C. 2019. D. 2020.

Cho ham s6 y = ax+b
x—1

c¢6 d thi cit tryc trung tai diém A(051), tiép tuyén tai 4 c6 hé sd goc

béng —3.Khi d6 gia tri a,b thdéa man diéu kién sau:
A.a+b=3. B.a+b=2. C.a+b=1. D.a+b=0.

Cho ham s6 y = x* +3x* +1 ¢6 db thi (C) va diém A(l;m). Goi S 1a tap hop tat ca cac gid tri
nguyén ctia tham sé m dé qua A c6 thé ké duoc diing ba tiép tuyén t6i do thi (C ) . S6 phén tur

cia S 1a
A. 9. B. 5. C.7. D. 3.

Cho ham s6 y = f (x) c6 d thi 1a duong cong (C), biét dd thi cua f'(x) nhu hinh v&
Ay

N/

Tiép tuyén ctia d6 thi (C) tai diém c6 hoanh d0 bang 1 cdtdo thi (C) tai hai diém A4, B phan

biét 1an luot c6 hoanh dd @, b . Chon khéng dinh dung trong cac khéng dinh sau
A. a, b<3. B. a’ +b° >10. C.4>a-b>-4. D.a, b>0.

245 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TiCH NAM 2022 CHUYEN DPE: HAM $O

Cau 65:

Cau 66:

Cau 67:

Cau 68:

Cho ham s6 y =x’ —3x? ¢6 d thi (C). C6 bao nhiéu s6 nguyén b e(-10;10) dé c6 diing mot
tiép tuyén cta (C) di qua diém B(O;b) ?

A. 9. B. 2. C.17. D. 16.

Cho ham s§ y =x"+3x” +1 ¢6 46 thi la (C) va diém A(1;m). Goi S 1a tap hop tat ca cdc gid
tri nguyén cia tham s6 m dé qua A c6 thé ké dugc ding ba tiép tuyén véi do thi (C). S6 phan
tircaa S 1a

A. 9. B.5. C.7. D. 3.

Cho ham s6 y=x’—3x c6 do thi (C). Goi S 1a tap hop tat ca gia tri thuc cla k dé duong
thing d: y=k(x+1)+2 cit dd thi (C) tai ba diém phan biét M, N, P sao cho c4c tiép tuyén
ctua (C ) tai N va P vudng goc v6i nhau. Biét M (—1;2) , tinh tich tit ca cic phan tir ciia tap S

A B. ——. C

L L D. 1.
9 9 3

x+2

X —

Cho ham s6 y = c6 d6 thi (C ) va diém A(O; a) . Co tat ca bao nhiéu gi tri nguyén cta a

trong doan [—2018; 2018] dé tir 4 ké duoc hai tiép tuyén dén (C ) sao cho hai tiép diém nam

ve hai phia cua truc hoanh.

A. 2019. B. 2020. C. 2017. D. 2018.

Tuyén chon cic bai toan VD-VDC | 246



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DPI: HAM SO

Cau 1.

f2 HUGNG DAN GIAI

TXD: D=R\{-1}
TCD: x=—-1;TCN: y=1.

) . -2
Suy ra I(-1;1) 1a giao cua 2 dudng ti€ém can cua do thi ham s6 y = al T
X+
a-2
Me(C):>M(a; ).
a+1
, . \ a-2
PTTT A cia (C) tai M la: y= ~(x—a)+ .
a+l) a+1

a—>5

A giao v6i TCD tai diém A(—l; lj’ A giao v6i TCN tai diém B(2a+1;1).
a+

, 2 a—>5 :
Taco: IA=,[|(-1+1)" + -1] =

a+l1

a—5_
a+1

1B=\(2a+1+1) +(1-1) =2|a+1].

Do tam giac I4AB vuodng tai I nén AB =~14> + IB*
Ta c6 chu vi tam gidc /4B la

JA+IB+ AB = IA+ IB+~IA% + IB? > 2\JIAIB +J2IAIB > 2312 + 24 = 4/3 + 246 .

x—2

Cho ham sb y = c6 do thi 1a (C). Cé bao nhiéu diém thudc (C) sao cho tiép tuyén tai do

x+1
tao voi hai duong tiém can cia (C ) mot tam giac nhan géc toa d6 lam tam duong tron ndi tiép.
A. 0. B. 1. C. 21 D. 3.
3

(x+1)*

Taco: y' =
Do thi ham s6 (C ) c6 dudng tiém can dung la x =—1 va duong tiém can ngang la y=1.
Z;Tje«ﬂiai—m

Phuong trinh tiép tuyén cua (C) tai M la:

y=y'(a)(x—a)+ (A)

Goi A4,Blan luogt 1a giao diém cia (A) v6i duong tiém can dimg va tiém cén ngang cua (C), /
a—>5
a+l1

Goi M[a;

a—2 3x a’>—4a-2
- 2T 2
a+l (a+1) (a+1)

la giao diém cua hai duong tiém can. Khi do A(—l; J,B(Za + 1;1),1(—1;1).

Phuong trinh duong thing I4:x=-1<x+1=0=d(0,14) =1.

Phuong trinh duong thing /B:y=1< y-1=0= d(O,IB) =1.

Vi d(0;14)=d(0;IB) =1 nén O la tm duong tron ndi tiep tam gidc /4B khi O ndm trong tam
gidc IAB va d(0;AB)=1.
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2
A

Cau 3.

Cau 4.

Ta ¢6: d(0;AB)=1@d(O,A):lgwﬂ@‘az—4a—2‘=,/9+(a+1)4

9+(a+1)’

o (a®~4a-2) =9+ (a+1)' =124’ ~6a> ~12a +6=0

& 6(a”-1)(2a-1)=0< | a=-1(1).

1
2
. 1 : .
Véia=1= M(l;—aj,A(—l;—Z),B(&l) = O nam trong tam gidc I4B = O la tAm dudng tron
noi tiép AIAB.
. 1 1 . .
Véi a= 5 = M(E;—IJ,A(—I;—3),B(2;1) = O nim trong tam gidc 4B = O 1a timduodng tron
noi tiép AIAB. Vay c6 hai diém thoa méan yéu cau bai toan.
Diéu kién x4c dinh: x # —m.
Phuong trinh hoanh d¢ giao diém cua do thi véi truc hoanh la:

2_
Gm+Dx—m* +m Gm+Dx—-m*+m=0 |x="2"""" GBm+120)
x+m =0 x+m=0 g 3m+1
X#*—m

2

Tacod: x= #—m < m#0.Nén diéu kién x # —m ludn thoa man.
3m+1
. \ m* —m
Vay hoanh d¢ giao diém cta do thi véi truc hoanh 1a x = 0 Bm+1+0).
m+

_ GBm +Dm — (—m* + m) _ 4m*
(erm)2 _(x+m)2 '

1

Taco y

Vi tiép tuyén cua dd thi tai giao diém cta dd thi v6i truc hoanh vudng goc voi duong thing
x+y—2020=0 nén ta cod

2 2 2 2
- 4 4 1
| m m ,(—I)Z—IG%:IQLWT)ZI
3m+1 m? —m 16m
+m
3m+1
m=-1
3m+1)° 3m+1=2
O e Gmay =dm? | "o 1
4dm 3m+1=-2m m:—g

Viy tong gia tri cac phan tir thudc S bang —g.

Taco y'= 6x> + 6ax.
Do tiép tuyén cta (C) tai 4,B c6 cing hé s6 goc 1a 6 nén x,, x, 1a nghiém phuong trinh

Y =6 6x"+6ax=6< x> +ax—1=0.
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Cau 5.

Cau 6.

Cau 7.

Ta lai ¢6 y = (x2 +ax—1)(2x+a)+(2—a2)x+ a+b. Khi d6, phuong trinh duong thing 4B
lé(Z—az)x—y+a+b:0.
|a+b|

N D B — 2: 2 2
(2_a2)2+1 1o (a+b) =(2-a") +1

Theo gid thiét d(0;4B)=1<
& 2ab+b* =a* 54" +5.

2
Tirtaco P=2a"+(a+b) =3a"+2ab+b* =a' —2a° +5=(a’ ~1) +424.

Dau “=" xay rakhi @ =+1. Vay GTNN cén tim 13 4.

Ta co f'(x—1)+f(x_1):3x+2 <:>f(x—1)+xf’(x—l)=3x2+2x.
X

& (o (x=1)) =38 +2x & xf (x—1) = [(37 + 2x)dx & o (x=1) =" +7 +C (¥).

Thay x =2 vao (*) tadugc: 2/ (1)=12+C < 2.6=12+C < C=0.

Suyra xf(x—1)=x*+x = f(x-1)=x?+x=(x-1)" +3(x—1)+2.

= f(x)=x"+3x+2 = f'(x)=2x+3= f'(3)=9 va £(3)=20.

Véy phuong trinh tiép tuyén cta do thi ham sb y = f(x) tai diém c6 hoanh d¢ x=3 la
y=9(x-3)+20 y=9x-7.

Thay x =1 vao ding thuc [f(x)]2 +3f(x)=x+3(1) taduoc:
[F()T +37(1) =4 £(1)=1;1(1)=—4.

Dao ham hai vé ca (1) taduge: 2f(x).f(x)+3/"(x)=1(2).
Thay x=1 vao(2):2/'(1) f(1)+3/'(1)=1.

Véi f(1)=1 tacé: 2f’(1)+3f’(1):1<:>f'(1):§.

Phuong trinh ti€p tuyén cua do thi ham so y = f(x) tai diém (1;1) c6 hé s goc k= f'(1) = 3

la —lx+i
YESETS:

Phuong trinh hoanh d6 giao diém la: 2X3—3x2+3=4x2+(m—2)x—3m
<:>2x3—7x2+2x—mx+3+3m=0<:>(x—3)(2x2—x—l)—m(x—3)=0
<:>(x—3)(2x2—x—1—m)=0<:> Z(_;)f;:(z_j(y)c—l—mzo
Dé d cit (C) tai 3 diém phan biét thi phuong trinh g(x)=0 ¢6 2 nghiém khac 3
{A:1+8(1+m)>0
g(3):14—m¢0
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1
Goi 4(x;2x) =3x7 +3) va B(x,;2x] =31 +3) theo Vi-ét ta co: |
—1-m

XXy =

Deé tiép tuyén tai 4 va B ciia (C) vudng goc véi nhau thi y'(x;).p"(x,)=-1

1
= (6)(12 —6x1)(6x§ —6x2) = xlxz(x1 —1)(x2 —1) = —g
<:>x1x2(x1x2—xl—x2+1)=—i<:>_1_m(_l_m_l+1j:_L
36 2 2 2 36
2
m +2m+1—1+m:—i@m2+m+l:0@m=_3i*/§(r/m(*))
4 4 36 9 6

Suy ra tong cac phan tir cia S bang —1.

Cau8. Goi M(xO;Z - ] € (C) Khi d6 tiép tuyén tai M c6 phuong trinh:

Xy +1

3
_ 2
ERTTAAE

& 3(x-x))= (% +1) (¥ =2)=3(x +1)=0.

A:y=

Khoang cach tir 7(-1;2) dén A la:
L B(-1-x)=3(x+1)] 6+l 6

\/9+(x0+1)4 _\/9+(x0+1)4_\/

(ot 1)2 +(x, +1)2

(xo+1)° =6.Khido d </6.

5"

(xo +1) (x0+1)

Theo bét dang thirc Co-si: % +(xg + 1)2 > 2\/
Khoang cach dat gia tri 16n nht bang J6 khi

9 Xy =—1+ NE)
(X0+1)2 xoz—l—\/g'

Do diém M ¢6 hoanh do duong nén M(—1+\/§;2—\/§). Khidd a+b=1.

:(x0+1)2<:>(x0+1)2:3<:{

x+2

Cau9. y= 1<::>)/=1+%.Gc_)iM(O;m)eOy,(m<O).

Goi tiép tuyén cia (C)diqua M la duong thing d:y=kx+m.

foc+m=1+—— (1)

\ 5 \ X -
Yé&u cau cua d¢ bai, dieu kién 1a hé phuong trinh 3 .
k= 3 (2)
(x-1)
] y(x)<0
c6 2 nghiém x;, x, #1 va théa man
y(x,)<0
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. <0 -1 -1 3
xétdiukien 17 <0 o] ¥ e .
y(x,)<0 3 1 1

_3x2+m:1+ 3 =N 3 + 6 +1-m=0.

(x-1) x=1 (x-1)" x-1

Tu va suy ra

Dat

1
: —lzt (t;tO),phuong trinh tro thanh 3¢ + 6t +1—m =0
x—

PP % o A s 1
Bai toan tr¢ thanh tim m dé phuong trinh ¢6 2 nghiém ¢, ¢, théaman: £ <t, <——.

A'>0 A'">0
| . 9-3(1-m)>0 m>-2 5
= a.f(——}>0<:> 3.f(——j>0<:> 2 = D& -2<m<——.
3 3 m<—— m<—§ 3
b 1 1
—_— < -l<—=
2a 3

Do m nguyén am nén m = —1.
Cau10. Ta thiy diém M (xy;y,) 1a diém cé dinh ctia (C,,) < y, = f(x,) véimoi meR
& Yy =xp = 3mxg —2mxy +16m—7, VmeR

= m(—3x§—2xo+16)+x3—y0—7:0, VmeR

Xy =2
—3x; —2x,+16=0 -8 {x0=2
R = x0=— = .
Xp—Y,—7=0 yo=1
Yo=% =7

Lai co y'zf'(x)=3x2—6mx—2m = f(2)=12-14m.
Ta c6 phuong trinh tiép tuyén A cua (C,,) tai diém M (2;1) 1a y = f'(2)(x—2)+1
Hay y=(12—14m)x+28m—23 (A)

A tao véi hai tryc toa d6 mot tam giac can thi A s& song song véi duong thing y = x hoic

12-14m=1 m= L

y=—x o J12-14m=-1 & 1‘3‘
— m=—

28m—23%0 ”

11 13 . \ 12
Suyratap S =4—;— vatong cac phan tircia S la —.
yraup {14 14} 8 P 7

Xy +1

Cau11. Goi M{xo; ] 1a diém thudc do thi (C).

Xo
Vi f’(x): - > nén tiép tuyén d tai M c6 hé s6 goc 1a sz'(xo)z_—32.
(x-2) (x,—2)
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Cau 12.

Cau 13.

Phuong trinh tiép tuyén d 1a y:_—32(x—x0)+ X +1
(xo_z) Xy —2
oy —3x . 3x, +(x0—2)(x0+1)<:>y: —-3x +x§+2x0—2
2 2 2 2 2
(%-2)" (%-2) (% —2) (% —2) (% —2)
2
Khi d6 dmOx:A(M'O] d~Oy=B OM .
3 (x0—2)

I 1a tam duong tron ngoai tiép AOAB khi va chi khi / 1a trung diém 4B hay

I x§+2x0—2‘x§+2x0—2
6 T 2(x-2)

Vi [ €A nén

2 2 2
2x,—2 2x,—2 2x,—2
Xy +2x, _x0+ X :0<:>x0+ X -[(Xo—2)2—q
2(x0 —2) 2(x0 —2)

N PRPTS | A . Al 2 2 X =3
Vi céc diém d khong di qua O nén x5 +2x,-2#0.Suyra (x,—2) -1=0< :
XOZ

Két hop M c6 tung do duong ta dugc M (3;4). Vay OM =N9+16 =5.

Sx—1

3 (C ) ¢0 hai duong tiém can dirng va tiém can ngang 1an luot 1a
X+

D6 thi ham sé y =

x=-3,y=>5,giao diém cua hai duong tiép can 1€1[(—3;5) .

. S5x, —1
Lay M(xo;yo) e(C)=y, = xx0+3 (xo ¢—3)

0

Phuong trinh tiép tuyén cila (C) tai diém M 1a y=L2~(x—x0)+5x0_l (d)
(xp+3) Xy +3
Cho x=-3=y= 16 2.(_3_XO) Sxo—1_ ~16 +5x0—1=5x0—17
(xo+3) Xo+3 xo+3 xyp+3  x,+3
Suy ra giao diém cia (d)va TCD cia (C) la A[_3;5x0—17J:>]A: 5% =17 ‘: 32
xO"’_3 x0+3 x0+3
Cho y=5=5= - '(x—x0)+5x0_1<:> 16 : -(x—xo)z 16
(x+3) X+t3 (x+3) Xp+3

=SX—Xy =X, +3< x=2x,+3
Suy ra giao diém cua (d)va TCN ciia (C) 1a B(2x,+3;5) = IB =|2x, +3+3| =|2x, + 6|

32
Xy +3

=32.

. o 1
Dién tich tam gidc can tim 1a § = E.IA.IB = |2x0 + 6|

Tl‘r[f(8x+1)]2+[f(l—x)]5zx,cho x=0tac()[f( ]+[f ]z @{

Pao ham hai vé cua ta dugc 2.8.f(8x+1)f (8x+1)-5[ f(1- x] S'(1-x)=

Cho x=0 taduoe 16/ (1)./"(1)-5.[ F(1)] /(1) —1<:>f()f()[16 s(f(l))ﬂzl.
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Cau 14.

Cau 15.

Cau 16.

Néu f(1)=0 thi vo 1y, do d6 f(1)=-1, khi d6 tr& thanh

—f'(1)Jt6+5]=1< (1) = —% . Vay toa do tiép diém 1a A(1;—1) va hé sb goc k = —%

, , 1 1 20
Phuong trinh tiép tuyén y=—(x-1)-1 & y=—-x——.
8 pHyen y 21( ) Y 21 21

Taco f(x+3)=g(x)+x*—10x+5 = f'(x+3)=g'(x)+2x-10.
tachon x =1
3{f’(4)=g’(1)+2.1—10 :{g'(l):f’(4)+8:5+8=13
f@=g()+1>-10.1+5 g)=f(4)+10-5-1=9
Ta d6 phuong trinh tiép tuyén cua d6 thi ham s6 y=g(x) tai x=1
la y=g'D.(x-D)+g()=13(x-1)+9=13x-4
GQiM(l;f(l))e(C) khi d6 hoanh d¢ cia M thoa man phuong trinh
f2(2—x)=x—1—f3(x),Vxe]R.

Thay hoanh do M vao ta duge f>(1)=—f> (1)@{

Dao ham hai vé cua ta duoc -2f(2-x)f"(2-x) =1-3/2 (x).f"(x).
Thay x =1 taduoc —2£ (1) f'(1)=1-3/7(1).f"(1).
Nhan thdy f(1)=0 khong théa man suy ra f(1)=-1. Thay f(1)=-1 vao ta dugc
! ! ! ! 1
2/'(1)=1-3.1"(1) =5/ (1):1<:>f(1):§.
Vay phuong trinh tiép tuyén can tim cé phuong trinh 13 yz%(x—l)—l hay yzéx—g.
Suyra a+b=-1.
Ham s6 y=%x4+§x3 ¢6 dao ham ' =x° +x* trén R.
Do duong thing d tiép xtc véi (C) tai 2 diém c6 hoanh d6 a,b, & d6 a # b, nén c6 hé s6 goc
y(a)-y(b) _
—r ~J= 1
=@
y(a)-y() _
——t———==3"(b)(2
L2E o))
Lay - va rit gon ca 2 vé cho a —b ta dugc

@’ +b*+ab+a+b=0 hay (a+b)’ +(a+b)=ab

la £ vathda man

Léy + ta duoc %(cﬁ +5 +a2b+ab2)+§(a2+b2 —ab)za3 +b* +a*+b°

(a+b)

Hay —2ab(a+b)+%(a+b)2—§ab:0

Thé vao dugc —%(a +b)’ - —g(a +b)=0
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2
A

Cau 17.

Cau 18.

2 4
Tusuyra a+b=0 hodc a+b=—§ hoac a+b=—§.
Véi a+b=0,kéthop véisuyra a=b=0.
Véi a+b= —%, két hop v6i suy ra mau thuin.

: 4 : 2
Vi a+b=—§,kéthqpvél suy ra azbz—g.

Véy khong ton tai tiép tuyén d tiép xtc (C) tai it nhat 2 diém.
Tacod y'=x>=2Q2m+1)x+m* +3
=x2=22m+Dx+Cm+1)?=C2m+1)* +m* +3
=(x=2m-1*-3m* —4m+2>-3m* —4m+2

Vi tiép tuyén c6 hé s goc nho nhit cia song song véi duong thing y = —5x — NE)

m=1
. . —4
néntacoé —3m> —4m+2=-5< _7. Vay téng phin tir cia S 1a 5
m=—
3
) 1
TXD: D=R\{-1}.Co6 y'= >
(x+1)

Goi hoanh do cua 4 va B lan luot 1a X, x,. Khidé x;, x, la nghiém cta phuong trinh:

3x+2 X+ (m=2)x+m-2=0(*)
=x+m< :
x+1 x#-1

Dé dudng thang d cit (C) tai hai diém phan biét thi phuong trinh (*) phai c6 hai nghiém phan
biét khac —1

{A>0 @{(m_2)2_4(m_2)>0 @[m—2>4 @{m>6

= ) )
(-1)" +(m-2)(-1)+m-2#0 1£0 m—-2<0 m<?2
Khi dé L mtx=2-m 1 B 1 .
1 do6 ta co: .C6 k= >, ky =— nén:
XXy =m =2 (x +1) (x, +1)
1 1 1 1
kik, = . = = =1
i (x1+1)2 ()c2+1)2 (x1x2+x1+x2+1)2 (m—2+2—m+1)2
Vi ke = 1 N 1 :(x1+x2)2—2x1x2+2(x1+x2)+2
b (x + 1)2 (x2 + 1)2 (X2, +x; +x, + l)2

—(2-m)’ =2(m=2)+2(2-m)+2 =m* -8m+14.

ky +k, 2020

C6 201(k, +k, )+ 1.1 2020k 45" < 201(k + &, ) + =2020(kik,)
kl k2 klkz
< 201(k; + ky) + ky + ky = 2020 < 202(ky + ky) =2020 Sk +ky, =10
m=4+ Zx/g(tm)

o m’-8m+14=10 & m> -8m+4=0< . Vay S:{4+2\/§;4—2\/§}.

m=4-2+3(tm)
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— t
cauo, pait-lo o b
X t t—1

Khi do: f[ ) 2f( J—1—£+i tro thanh:
X

X X

f[j 2f[ j—1_2(tt—1)+3(tt;1)2@f@juf(%j:z_?r%

Thir lai ta thiy f(x)=x" lién tyc trén R va thoa dé.
Vay f'(x)=2x. Khi do: f(2)=4, f'(2)=4, nén phuong trinh tiép tuyén tai x=2 la
y=4x+4

\ +1
Céu 20. Gia sirdiém M cohoanhddla m>0,vi M €(C) nén M[m; m )
m

Ta co: f’(m)z_—i.
m

Tir d6 ta c6 phuong trinh tiép tuyén tai diém M c6 dang:

' -1 1

yzf(m)(x—m)+f( ):>y—m (x m)+1+—

m

Phuong trinh ti€p tuyen tai M cat truc tung tai diém B(O;l + —j .
m

Phuong trinh tiép tuyén tai M cit truc hoanh tai diém A(m2 +2m; 0) .
Mit khéc ta c6 giao diém cta 2 dudng tiém can 1 (0;1).
3 1 1 —
Theo dé ta ¢ 8y, =12. Suyra —d(1,4B).AB=12.= Ed(I,AB).‘AB‘ ~12 (1).

m m+1

"o _ 2|

\/ —1 2_\/m4+1'
J

=t [ +zm>f+('"”f=Jm“<m+2>“<m+2>2: i

m m2 m

Thay vao (1) taduorc—\/ |m+2| \/2|m| _12<:>|m+2|:12<:>{m=1014.
m+1 m=—

Trong do d 1, AB

Va AB = ( (m +2m)

Vim>0 nén m=10.

Cau21. Theo gia thiét ta co f Za x* +a, trong d6 a, a; la cac hé s6 thye.
i=1
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2
A

Cau 22.

Cau 23.

Khi d6 f'(x ZZzaxz’ S 221 2i—1)a,x*" + 2a,.
Xétham sé g(x) = f'(x) c6 dd thila (C). Goi M (xy;,) la tiép diém cta A va (C).
Khi d6 A c6 hé sb goc 1a /" (x) 221 (2i - axg’ +2a, 2 2a,,Vx, e R.

Dau "=" xdyra < x=0.
Do dé A tiép xtic véi (C) tai diém M (0; £'(0)), véi f/(0)=0. Hay A qua O.
Ta co y'—2— Vx#-2.

(x+2)

Do A la giao diém cta (C,,) va truc Ox nén toa do diém A(-m;0).

Hé s6 goc tiép tuyén cua (C,,) tai 4 1a k = y'(-m)= 2o = 1 ,(m#2).
(-m+2)" 2-m

. . . 2_ 7
Hé s6 goc ticp tuyen cua (C,,) tai B 1a k, =y'(0)= mo_znm

(0+2) 4
|1 +2—m|=‘ | [2=ml
| 2—m|| |

fforaroe]

Khi do,

Diau dang thirc xay ra khi

Viy Jk + k], =1

TXD: D=R\{2}
: : 9
<0;veD.Goi M,(x,;y,) latiép diém, suyra a = ———<0.

Y {a #0
Tur gia thiet suy ra

Tacod: y' =-

.TCD cta: x=2= M (2;2a+b)
2a+b#1

1- .
TCN cua: y=1= N(—b;l) Tam doi xing cua: 1(2;1)
a

1-—
Vi AIMN cén tai I nén ta co: IM:]N<:>|2a+b—1|:‘2— P

(2+b lj 2+b_1
a a a=1
b-1 b-1 Q[
fo (ot
a a

. 9 {xo=5
Véia=-1=-——"F=-lc
(x0—2) X0=—1

Véix,=5=y,=4=d:y=—x+9=b=9

a(2+b_1j|=
a

b=9
V('rixa=—1:>y0=—2:>d:y=—x—3:>b=—3.Vély[b 3
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Cau 24.
parabol.

Cau 25.

Cau 26.

Cau 27.

Nhéan théy ¥ =0 1a mdt nghiém cua phuong trinh )’ = 2\/; = loai vi dd thi co dang la mot

y'= 2\/_:>— 2\/_ \/7 dx:>\/_ x+C=>y= (x+C)2

Thir lai ta dugc nghiém y = (x + C)z.

Ma f(1)=0nén C=-1.

Taco y=f(x)=(x-1), y'=2(x-1)

Goi M (x,;,) 1a tiép diém ciia tiép tuyén can tim.

xy—1=2 @[x0=3

Theo dé bai, ta 6 (x, - 1)2 =4
Xg—1=-2

Xy =—1
Khi x, =3 phuong trinh tiép tuyén la y=4(x-3)+4=4x-8.
Khi x, = -1 phuong trinh tiép tuyén la y =—4(x+1)+4 = —4x.

Taco: g(x)=f(x)+x=g'(x)=f"(x)+1va g(1)=f(1)+1=4.
Khi do: [f +1] =9y’ +9xf <:>[g ]2:9x.g(x) (1)

Do f'(x)>-1nén g'(x)=f"(x)+1>0.
Khi do:

e 3\/_\/7‘@\/7_3\/_ j@w [3xdx e 2,g (x) =2x

Voi x=1: (2) & 2/g(1)=2+C = 4=2+C o C=2.

3 3 3 2
Khi d6: 24/g(x) =2x% +2 < /g(x) = x2 +1©g(x)=(x2 +1} .

Vay, hé sb goc cua tiép tuyén d6 thi (C) tai diém c6 hoanh do bing 4: k= g'(4)=54.

Tap xac dinh: D=R. y' =3x* —12x+9;y'=0<::{xi
D thi cit truc hoanh tai ba diém phén biét khi
YegYer <0< f(D.fB) <0 (m+4)m<0<-4<m<0
Vi tiép tuyén tai 4 va C song song vi nhau nén
F(x)=f(x3) ©3x7 —12x,+9=3x; —12x;+9 & (x, —x)(x, + x5, — D =0 x, +x; = 4.
Vix +x,+x;,=6nén x,=2.
Vi f(2)=0nén 2+m=0 hay m=-2).
Vi f'(2) =3 nén phuong trinh tiép tuyén tai B(2;0) 1a y =—3(x—2) hay y =—3x+6.

Vi I 1a tam déi xmg cta d6 thi (C) nén 7(-1;2).

1 Sy = 1
2 (a) (a+1)2.

R (x+1)
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2a+1
Vi M (a;b C M) a; .
i (a )e( ):> (a a+1j

Phuong trinh tiép tuyén tai M 1a duong thang A:y =

Puong thing A cit tiém can dimg tai A(—l; 2a1j .
a+

Duodng thing A cit tiém cin ngang tai B(2a+1;2).

Suyra I4 = L;IB =2|a +1| va chu vi tam gidc I4B 1a C,;,, = A+ IB+ AB.

|a+1

Tacod Cyp = IA+ IB+~NIA> + IB® 2 2\I4IB +\2IA.IB = 2J4 +/2.4 =4+ 22.

a=0 _ {M(O;l)

Déu "="xay ra khi va chi khi I4=IB < 1=(a+1)’ @[

a=-2 M(—2;3).
Viy [2a+b|=1.
A . “ - A A 2 xo_l
Cau28. Goi M(xy;y,) ladiém thude (H). y'(xy) =—7; ¥(x) = .
(xy +1) Xy +1
Phuong trinh tiép tuyén ctia (H) tai M 1a y= S (x—xp)+ X~
(xy+1) x, +1
2_ —_—
2 2x—y+x0 2x0212
(xo+1D (xy+1)
Khoéng cach tir 7 dén tiép tuyén bang 2, tirc 1a
-2 xp-2x,-1
x, +1)° x, +1)°
(o +1) y SR FPAPR [4(xy + 1) = 24+ (x, +1)°
7 +1
(xp+1)
4 2 2 xo:\/z_1
S A(xy+1)" =16(x, +1D)"+16=0 < (x,+1)" =2 & .
x0=—\/§—1

Vay x,, =v2-1; xy =—2 -1 = x,, +x, = 2.

= g(3)=f(f(3)):f@=§.

Cau29. Co f'(x)z(—l)
X+

3 8 1 1
(x)=/(f (x))-f" B)=r(f3)S'C) =12 | /B) == =—.
W)= (NS (0= D=1 ON O =1 (305572
Véy phuong trinh tiép tuyén v6i do thi ham sé g(x) tai diém x=3 1a
27

1 6 1
=—(x-3)+— hay y=—x+—.
y=55x=3)+5 hay y=opxt oo

Céu 30. Tacoduge f(0)=f'(0)=1.Khido:

) 2
A=1lim i =
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Cau 31.

Cau 32.

Cau 33.

2 2 o
i ()=S0 g SB)=F(0) . f(2x)=f(0) 1-9+4 2

x—0 X x—0 3x x—0 2x

Taco g (x)=f(4x—6)+4xf (4x—6).

He s goc clia d, 1a k= f(2);cta d, 1a k, = £(2)+8/(2)

Theo yéu cau bai toan ta co

k=2 12 £(2)+87(2)]= 28 F ()] +/(2).f (2)+2=0
Pétdntai f'(2) thi [ £(2)] ~6420|f(2)|28

Tur dang thirc f(3x)+3f(1—3x):9x2+3x,véi x=0va x=—tacé{ 8))) 3]{((;;2(2)
3
S0)=,
= 41.
S)==3

Léy dao ham hai vé cua ding thire ta duge 3 f'(3x) -9 /'(1-3x) =18x+3(*).

3/'(0)=95"(1)

7(0)=371(1)=1 f'(0)=_%
3/'(1)-9'(0) {3fv(o)_f,(1):_3 :

3

Thay x=0va x = 1 vao ta dugc
3 9 f'(l) -
4

Suy ra phuong trinh tiép tuyén ctia d6 thi ham s6 y = f(x) tai diém c6 hoanh do bang 0 la
5 3

y=f'(0)(x—0)+f(0)<:>yz—%(x—0)+%<:>y=—%x+%.Khid() a+3b=—z+3.zzl.

Puong thing d di qua diém M(m;—4) va c6 hé s6 goc k co phuong trinh 1a: y = k(x - m) -4
Tr M ké duoc ding mot tiép tuyén véi dO thi (C) khi hé phuong trinh
X —6x* +28=k(x-m)—-4 (1) ,
c6 dang 1 nghiém.

3xr—12x=k (2)
Thé vao ta dugc:
x =637 +28 = (3x7 —12x)(x —m) =4 & x’ —6x7 +32 = (3x” ~12x)(x—m)
H¢ phuong trinh c¢6 ding 1 nghiém khi va chi khi phuong trinh c6 dang 1 nghiém.

5 x=4
Ta co <:>(x—4)(x —2x—8)=3x(x—4)(x—m)<:> ) .
2x"+(2-3m)x+8=0  (4)

Ta xét 2 truong hop:

Trwong hop 1: Phuong trinh cé dung 1 nghiém x = 4. Khi do6
2-3m=-10

2-3m=8 .

{2.42+(2—3m).4+8:0
2-3m=-8

2 <
A=(2-3m)’ -4.2.8=0

1
Truwong hgp 2: Phuong trinh v6 nghiém hay A <0< (2- 3m)2 -428<0 & -2<m< ?O
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2
A

Cau 34.

Cau 35.

Cau 36.

Vi meZ nén me{-1;0;1;2;3}.

Ta c6: [x2 fx- 1)]' =2xf(2x— 1)+ 27 f'2x = 1)

dy c6hé s6 goc 1a 2020 nén 2 £(1)+2£'(1)=2020 (1)
Mt khac: [xf(2x —1)]'= f(2x—1)+2x/'(2x 1)

d, c6 hé sb goc 1a 2021nén f(1)+2£'(1)=2021 (2)
Tur (1) va (2) taduoc f(1)=-1.

Taco: y' =3x> -3 va y" =6x.

Vi y'(—%) =0 va y”(—%) = —i <0 nén x = —L 1a diém cyc dai ciia ham sd da cho.

& &

Khi do tiép tuyen ctia (C)tai diém x = —_= 1a duong thang song song v6i truc hoanh.

NE)

< A A r \ [ A Ry A . g:R 1 re
Vi ba tiep tuyén do tao thanh tam giac deu va tiép tuyen tai diem x = —~7= song song vdi tryc

3
hoanh nén hai tiép tuyén con lai tao v&i tia Ox theo chidu dwong cac goc lan luot 1a 60° va 120
. Khi d6 hé sb goc ciia hai tiép tuyén d6 1an luot 1a tan60” =+/3 va tan120" = —/3.
Gia sir tiép tuyén tai 4 c6 hé s goc 1a —/3, khi d6
y’(xA)z—\/g@SxAz—\/_z—\/g@xA =0.
Gia sir tiép tuyén tai B ¢ hé sd goc 1a V3, khi do
V)=o)

Xg=—

Xz an 2 2
Vi tung d¢ céc ti€p di€ém déu khong am nén x, = " Vay x, + x5 = " e(-2-1).
4
(x+3)2 -
Goi A va B lacap diém thoa man yéu cAu bai toan.
Do tiép tuyén tai 4 va B song song v&i nhau nén
’ ’ 4 4 2 2
V'i(xg)=y'(x5) = = =& (x,+3) =(x5+3) @{
(xA +3) (xB +3)
+) x, =xz thi A=B

) x, +x5=-6.

Goi 4 xA;xA—_1 ;B xB;xB_1 :
x,+3 X +3

2 2
-1 x,-1 2 4(x —X )
Tacod AB* = — 2 X5 _Z4 — _ B~ X4
aco (xB xA) i X +3 x,+3 (XB xA) i X Xp+3(x,+x5)+9
B A 4%B 4T Xp

Téap xac dinh D=R\{-3}. y'=

Xy =Xp

X, +xp=-6
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Cau 37.

Cau 38.

:(—2xA—6)2—1—{)6:'1((__)3;4__6)639} =4(xA+3)2+!M] —4(x, 13+ o4 i

Pt 1 =(x,+3)°. Do 4B =42 nén 4t+6t—4:32<:>t2—8t+16:0<:>t:4

3=-2 =5
:>(xA+3»)2:4<:{xAJr @{XA

X, +3=2 x,=-1

V6i x, ==5=y,=3= A(-5;3),B(-1;-1).

Véi x,=-1=y,=-1= A(—l;—l),B(—5;3).

Vay tdn tai mot cap diém thoa man yéu cAu bai toan.
1

(x+2)2 '

Tép xac dinh D =R\ {—2} .Taco y' =

. . . 1 2
Goi M (xy;,). Phuong trinh tiép tuyen tai diem M : y=———(x—x,)+ X +3
(xo + 2) X0 +2

& x—(x+2)" y+2x2 +6x,+6=0 (A). Theo gia thiét ta co: d(A4,A)=2d(B.A)

6+ 4(x, +2)" + 202 +6x,+6 2[5 (x,+2)" 202 +6x,+6]
\/1+(x0+2)4 i \/1+(x0+2)4

6x7 +22x, +28 i |2+ 2x, +7)

\/1+(x0+2)4 \/l+(x0+2)4

= ‘6x(2) +22x, + 28‘ = 2‘x§ +2x, +7‘

(627 +22x, +28=22" +4x, +14  [2x2 495, +7=0 %o =71
P = = 7
6x> +22x, +28 =-2x> —4x, —14 | 4x> +13x, +21=0 | Xy =——
L0 0 0 0 0 0 2
.. .. 7 8
Voi xy=-1=y,=1. Vb x0=—5:>y0=§.

Vay ton tai hai di€ém thoa man yéu cau bai toan.

Taco y'= f'(x) =3ax* +2bx +c.

Dua vao bang bién thién ta c6 hé

f'MH=0 3a+2b+c=0 1
f'(5)=0 75a+10b+c¢ =0 a=3
= elatbrera=-2 o lp=23

’ 3 c=5
f(s):%‘ro 125a+25b+50+d:%40 d=-5

. 1
Khi do y=§x3—3x2+5x—5.Tacé y'=x—6x+5.

Vi tiép tuyén cét truc hoanh va truc tung 1an luot tai A va B thoa man tam giac OAB vudng can
nén tiép tuyén phai c6 hé s6 goc 1a 1 hodc -1.
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X2 —6x+5=1 x=3+/5= _24”‘/_
= 3

2 __
¥ obxas=-l x:3i\/§:>y:—8i3\/§

Ta thay trong 4 diém tim dugc khong c6 diém nao ndm trén duong thiang y = x hodc y =—xnén

Vi vay

ta nhan ca 4 diém trén.
Viy ¢6 4 diém M.

Cau 39. y=x4 +2x7+5= y'=4x" +4x.
Gia str cac tiép tuyén tai 4,B,C c6 cing hé s6 goc k = 4x* +4x=k (1).

Taco: x* +2x? +5=%x(4x3 +4x)+x*+5=x7 +ikx+5.
. e , 1
Do d6 ba diém A4,B,C thudc dd thi ham sb y=x2+zkx+5 (P).

Theo gid thiét thi (P) c6 dinh I(~1;y,) nén —%k =-l<k=8.
Khido (P):y=x"+2x+5. Vay y,=y(-1)=4.
Ciu40. Taco: f(3)=2;g(3)=2
Tiép tuyén tai 4(3;2) cua dd thi ham s6 y = g(x) va dd thi ham s y = f(x) cing la duong
thing A. Vaynén f'(3)=g'(3)=2

Taco: h(x)=sin(7.f(x).g(x))+ cos[i?g(—i);)]

(@iﬁfJ
x);) /' '(x).f (x)j

/(%)
—7Z'COS(7Z'f )[f +g( ) ( )] —T. sm(

= '(x) = cos (. (x).¢ (x))(m.f (x)-g(x)) ( j
I

= h(3) = z.cos(4x)[2.2+2.2] - ”sm(ﬂzzj (z 2222 2)

Ciu 41. Ham sd y= g(x) c6 dao ham tai x =a suy ra ham s liéntuctai x=a.

Khi do6 lim_g(x)z 1im+g(x) < (a-a)f'(a)=ma<=ma=0ca=0.

xf’(x) khi x <0

. ,Véimv&O.Hémséy:g(x) c6 daohamtai x=0.
mx khi x>0

Suy ra g(x)z{

Taco g'(Of)z lim M: lim L(x):f'(o);

x—0" x—0 x—0" X

g'(0*)= tim g()=el0) o ome_,,
-0t x—=0 X070 X

Ham s y = g(x) c6 dao ham tai x =0 suyra m = f'(0).
Tiép tuyén tiép xtic véi (C) tai A(0; f (0)) .
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Cau 42.

Cau 43.

Xét ham s y:h(x):f(x/m-m),tac()
H(x) = (V7 B) o (VB ) =t (BT ).

22 +x 2\/2—x

Theo d&, hé s§ goc cua tiép tuyén 1a +/2 , suy ra n(0)= 2o L.f’(O) =2 < 7'(0)=

V2

Ta vata dugc m=2.

Tacd y' =-3x"+3

Piém M e(C)= M (a;—a’ +3a+2)

Goi dudng thang d diqua M hé s géc k c6dang: y=k(x—a)—a’ +3a+2
—x3+3x+2=k(x—a)—a3+3a+2

c6 nghiém
-3x* +3=k

Khi d6 d tiép xtc v6i (C) khi va chi khi {

Suy ra —x3+3x:(—3xz+3)(x—a)—a3+3a+2<::>2x}—3axz+a3 =0
X=a
@(x—a)2(2x+a)=0 (1) = a

X=-—=

2

Détir M ké duge ding 1 tiép tiép dén (C) thi (1) c6 nghiém duy nhét a = —% < a=0suyra
diém M (0;2).Suyra a’ +b* =4

Goi diém M(a;O)e Ox . Khi d6 tiép tuyén (d) di qua M(a;O) la y= k(x—a) .

Diéu kién tiép xtc cia (d) va (C) la

—x* +3x+2=k(x-
{ X +3x+ (x a):_x3+3x+2:(—3x2+3)(x—a)<:>x3_3x_2:(3x2_3)(x_a)

f(x)=-3x"+3=k

& (x+1)(x* =x=2)=3(x~1)(x+1)(x-a)=0

& (x+1)(x* =x=2)=3(x+1)[x* = (a+1)x+a]=0
& (x+ )¢ —x=2-3[x" —(a+1)x+al} =0 & (x+1)[ 26 +(3a+2)x - (3a+2) | =0
{ x+1=0

x=-1
2x* +(3a+2)x—(3a+2)=0 Q{zxz—(3a+2)x+(3a+2)=0(1)'

=

Dé (C) c6 3 tiép tuyén thi (1) phai c6 2 nghiém phan biét va x = —1.

a>?2

—(3a+2) -8(3a+2)>0 - _ _

Do ds 2(a+ ) -8(3a+2)> @{A (3a+2)(3a 6)>0<:> a<_2
2.(-1) = (3a+2).(-1)+(3a+2) =0 6a+6+0

a#-—1

Vi f'(~1)=0 nén dé c6 hai tiép tuyén vudng géc véi nhau thi f'(x,).f"(x,)=-1, véi x;, x,

1a nghiém cua (1).
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Cau 44.

Cau 45.

Taco —1=f'(x).f"(x,) = (=3 +3)(-3x3 +3)=9(xx,)" =9(x7 + 23 ) +9
o -1= 9()61)62)2 —9[()61 +x2)2 —2x1x2} +9 o -1= 9()c1)c2)2 -9(x, +)€2)2 +18x,x, +9(2).

3a+2
X +x,=

Tir phwong trinh (1) 4p dung dinh ly vi-et ta c6 .Thay vao (2) ta duoc

3a+2
2

2 2
Y ) I ECh) BT DY IS S PR
2 2 2 27
VéyM(—ﬁ;O).
27
Xét phuong trinh [ £(1+x)] +2/(1+2x)~21x-3=0.

Véi x=0= f7(1)+2f(1)-3=0< f(1)=1
Mat khac[ £(1+x)] +2/(1+2x)-21x-3=0

XXy =

=3[ £(1+x)] f/(1+x)+4f (1+2x)-21=0

=3[ (] /()+4r()=21=77(1)=21= f(1)=3

Phuong trinh tiép tuyén ctia d6 thi ham s6 tai diém c6 hoanh do bang x, =1 la
y=()(x-1)+/(1) = y=3(x-1)+1 < y=3x-2.

Léy dao ham hai vé phuong trinh £ (=x) = (x” +2x+4) f (x+2) (1) ta dugc:
“2f (=x).f"(=x) = (2x+2) £ (x +2) +(x° +2x+4)f'(x+2) (2)

Thay x=0, x=-2 vao (1) ta dugc: {f (2)=4 0;
Trir vé theo vé ta dugc: f> () 2(2)=41(2)-41(0)
<[ /(0)-@)]Lr )+ /(2)]+4[/(0)-1(2)]=0

/(2)
=[r0)-r)[r(0)+1(2)+4]=0 = {f(oi =;(2)

Véi £(0)=f(2) suyra: £7(2)=4f(2) =

Vi £(0)+ £(2)+4=0 suyra: [-4— £(2)] =47(2) = f2(2)+4/(2)+16=0
Thay x=0, x=-2 vao (2) ta dugc:
{—2f(o).f'(o)=2f(2)+4f'(2) @{—8f’(0):8+4f'(2) @{—8f’(0)—4f’(2):8
21(2).1(2)=-2/(0)+4/'(0) ~ |-8/'(2)=-8+4,"(0) —41'(0)-8/"(2)=-8
@{f’(o)z—z
/'(2)=2
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Cau 46.

Cau 47.

Cau 48.

PTTT tai (2;/(2)): y=2(x-2)+4 < y=2x.

2

Ta c6 phuong trinh hoanh d6 giao diém: x_z e x=m> toa d giao diém A(m;l) .
m° X
. X b 2x m ~ m
Xet(P):y1=—2:>y1=—2Va(H):yzz— >V =
m m X X
4 7 A A J 5 A A . \ 2 1
Do d6 ta c6 hé s6 goc cua 2 tiép tuyén tai 4 1a k; =—k, = ——.
m m

Vi géc giita hai tiép tuyén bang 60° nén

2 1
7+7
k—k 8
tan60° = | L2 e 3= | LM |- \[3 o =+ .
1+ ki, 21 7433
m m

Vay c¢6 4 tiép tuyén thoa mén bai ra.
Tacod y =3x> —6x.
Goi M (a;a® ~3a” +2) thude @6 thi (C).

Phuong trinh tiép tuyén d cta d0 thi ham s tai M 13 y = (3a2 - 6a)(x— a)+ a—-3a*+2.
5 5 5 5
Do A(—;——j ed & (3a2 —6a)(——aj+ @ -3a*+2=-=
27 2 2 2
<::>(3a2 —6a)(§—aj+a3 -3a* +2=0
2 2

a=3

©4a’-21a°+30a-9=0<| :
4a”—9a+3=0(1)

Do x;;x,(#3) nén x,;x, 1a nghiém cua phuong trinh (1).

x2—9x1_3 x2_9xl—3
4x° —9x, +3=0 1= 1=
Tacé{ ! 21 = 94 3 3 49.
ky=3x"-6 X = X, —
172X 70N k=32 —6x, |k ="AT
4
3x2_9 ~ A \ M r \
Tuong tu k, = nén E(x;k ), F(xy;k,) thugc duong thang c6 phwong trinh
3x-9 . -9 9
== < 3x-4y-9=0.Khido d(O;EF):#z:_,
3P +(—4) 2

Duong tron (7'): (x—l)2 +y*=2 6 tam I(1;0), bankinh R =2.
Taco (C): y=x’-3x"+4 = y'=3x"—6x= y"=6x—6.Diémudn M(1;2).
Phuong trinh tiép tuyén tai A va B c6 cung hé s goc k < 4, B déi ximg qua M (1;2).
Phuong trinh duong thing 4B qua M c6 dang: y =a(x—1)+2.
Duodng thing AB c6 diém chung véi duong tron (T) < d (1;AB) <R

2

Va* +1

<~

<2 & d>1.
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Cau 49.

Cau 50.

Phuong trinh hoanh d6 giao diém: x* —3x* +4=a(x-1)+2 < ;:—IZx Cune 0(*)

DE tOn tai hai diém 4, B thi phuong trinh (*) phai c6 hai nghiém phan biét khéc 1, hay:
A'=3+a>0

{—3 —a#0

Goi x;,x, 1a hai nghiém cua (*),suyra: k =y'(x)=y'(x,)=3a+6

>1 k=29
k=9
S1NkL3 & .
-3<k<3

.
3

=

%—2>—3 k>-3

Véi k>9,tacé 2013 gid tri k& nguyén thudc doan [-2021; 2021].
Véi -3 <k<3,taco 6gidtri k nguyén thudc doan [-2021;2021].
Vay tap K gém 2019 phan tir.

bat f(x):2x3—3x:>f'(x)=6x2—3=0<:>x:i

-

Bang bién thién

X

f'(x) - = 0 -
30
J(x)
— _.ﬁ
+n J2 V2 +
|£(x)) ‘

0 0 0
Tir bang bién thién ta thidy duong thiang y =0 khong phai 1a tiép tuyén cua d6 thi ham sb

y= | f (x)| do d6 d6 thi ham s6 c6 mot tiép tuyén vudng goc véi truc Oy 1a tiép tuyén di qua hai
. N . 1 1
di€ém cuec tri cua do thi ham so 1a (——;\/5] va (—,\Ej .
V2 V2
Hai d6 thi (C) va (C,) tiép xtic nhau khi hé sau c6 nghiém
3 o2
{f(x) gx) X —12x+9=mv4—-x"(1)

f!(x):g!(x) g 352 12 = —mxz(z) ,(xe(—z;z)),
4-x

¥ -12x+9

N

Tutaco m=
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X ¥ —12x+9
\/4—x2' \/4—)c2

N (3x2 —12)(4—x2) = —x*+12x% —9x

Thay vio ta dugc: 3x* —12

< 2x*—12x" - 9x +48=0.
L A4 2 2 )’ A ) A
Ta c6 2x* —122% —9x+48=2(x* =3) +9(2—x)+12>0,¥xe(~2;2) nén phuong trinh vo

nghi¢m.
Véy khong c6 gid tri nao ciia tham s6 m dé dd thi (C,) va (C,) tiép xtic v6i nhau.
2
Cau 51. Taco: yzﬂzx—2+i.
x—1 x—1
2
(x-1)"

Tiép tuyén cua (C) di qua diém A(4;1) 1a d:y=k(x—4)+1.

Tap xac dinh: D=R\{l}. y'=1-

Hoanh d¢ tiép diém cta d va (C) 1a nghiém cia hé phuong trinh:

x—2+i=k(x—4)+1

x—1
2
=1~ (1)
(x-1)
. 2 2
Ta co: x—2+—:k(x—4)+l<:>x—2+—:k(x—1)—3k+l
x—1 x—1
@x—2+i= 1—% (x—l)—3k+1<:>x—2+izx—l—i—3k+l
x—1 (x—l) x—1 x—1

2-3k . ,
= 2 thay vao, ta co:

b
x—1

+2410

2-3kY 2
k:l—z[T] <:>8—(4—12k+9k2):8k <:>9k2—4k—4=0<:>k=_T.
Suy ra M[%;OJ, N[@;OJ.

Vi M,N thudc (P):y=ax’ +bx—8 nén ta c6 phuong trinh (P):y=18x" —8x—8.

I 1a dinh cia (P) nén I(z;—&j; MN:@_
9° 9 9
Ta c6 AIMN céan tai I . Goi H 1a chan duong cao cua AIMN ha tir dinh 7 . Ta co

IH =d(I,MN)=d(I,0x)= %.

Goi R 14 ban kinh dudng tron ngoai tiép AIMN .
HM [H MN.IH

Ta co: sin]VI]\\l = 25inI-/HA\4cos]7]]\\4 =2——= >
M IM IM
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2
(5] (%5
MN IM?*  IH*+ HM? 9 9 161 . 161
sinNIM  IH IH 80 18 36

9

Cau52. Taco: y =3x+3ax.
Do tiép tuyén ctia (C ) tai M,N c6 cling hé s6 goc 1a 3 nén hoanh @ M, N la nghiém phuong

trinh ) =3 < 3x* +3ax=3 < x* +ax—1=0.

5 1 1
Chia da thitc y cho da thitc x* + ax —1 duogc phan du 13 g(x):(l—zazjx+5a+b.
Hay y=(x2+ax—1) x+la + 1—la2 x+la+b
2 2 2 '

3
‘ o ysz;/I+Eax1%4+b
Toadd M va N déu thoa man ham so d€ cho, nén ta co: 3
3 2
Yy =Xy +§axN +b

1 1 1 | |

= i - - - 2 — = —_—— 2 -
. yM—(xM+axM 1)[XM+2GJ+(1 2(1 ij+2(l+b (1 2(1 ij+2a+b
Hay

_ 2 1 1 2 1 _ 1 2 1
yN—(xN+axN—1)(xN+Ea + I—Ea xN+Ea+b— I—Ea xN+Ea+b
Khi d6 phuong trinh duong thang MN 1a MN:(I—%azjx—y+%a +b=0.

la+b

-]

Tir (+) tacd P=2a> +(a+2b) =3a® +4(ab+07)=a* 20> +8=(a> -1 +727.
Dau "=" xay rakhi a =+1. Vay GTNN can tim 14 7.

Theo gid thiét d(O;MN)=1< Sl ab+b =at -2a? +2. (*).

Cau53. Cachl
com =m0
Ta ¢4 0o (x— —4)=0 =0
aco f(x) <:>(x m)(x+m ) <:>LC:4_m:>g(x) = f(x)=4—m (2)
THl: m=4-m<m=2
2 2 2 2 2 , .
f(x)=x"-4x+4=>g(x)=1 (x)—4f(x)+4:[f(x)—2} :(x —4x+2) tiep xtc véi
truc Ox .
TH2: m#4—-m < m#2 thi (1),(2) khong c6 nghiém chung
Nén g(x) tiép xtic v6i Ox khi phuong trinh (1) c6 nghiém kép hodc phuong trinh (2) ¢6
nghiém kép
(1) c6 nghiém kép = x> —4x+3m—m’ =0 c6 nghiém kép ma A'=m’ -3m+4>0,VmeR

nén khong théa man
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Cau 54.

Cau 55.

(2) c6 nghiém kép = x* —4x+5m—m’ —4 =0 c6 nghiém kép, ma ta co:

A =m* —5m+8>0,VYm e R nén khong théa méan

Vay m =2 théa min yéu cau

Cach 2
o Ca s N ol oY s _ x=m
f(x)=x"—4x+4m—m” nén f'(x)=2(x-2) va f(x) 0<:>[x:4_m
_f(x)zm
~0 —4-
g(x) tiép xtc véi truc Ox < us x)) ¢6 nghiém < :f(x) 4 mcénghiém
f'(x).S(f(x))=0 x=2
S x)=2

=2 (/(x)=2)

= (2) —m* +4m—4=m (VN) Sm=2.
f(2)=-m*+4m—-4=4-m (VN)

Vay m =2 théa man

Ta c6: f'(x)+M =4x" +3x o xf'(x)+ f(x) =427 +3x° © (xf(x))' =4x® +3x°.

X

Suy ra: xf(x)zj(4x3 +3xz)dx=x4+x3 +C.

Do f(1)=2 nénvéi x=1=1.f(1)=1+1+C <= C=0.

Suy ra: xf(x)=x4+x3©f(x)=x3+x2.

Tiép tuyén tai diém c6 hoanh d6 bang 2 c6 phuong trinh la:

y=1'2)(x-2)+f(2) @ y=16(x-2)+12 & y=16x-20.

Ta co: 2f(x)+f(l—x)=x2,Vxe]R (1)

Pit r=1-x=2f(1-1)+ f(t)=(1-1)" Ve e R=2f(1-x)+ f(x)=(1-x)’,Vx e R (2).

2f (x)+ f(1-x)=x"

Zf(l—x)+f(x)=(l—x)2
2 4

S ) ==1'D)=—

uy ra: f(1) 3 AU 3

Suy ra phuong trinh tiép tuyén véi d6 thi ham sé y = f(x) tai diém c6 hoanh do x =1 la:

=i(x—1)+2® _4, 2
73 3777373

Tt va ta co: {

Tiép tuyén ct truc hoanh tai A(%;Oj va cét truc tung tai B(O;—%)

Suy ra dién tich tam gidc OAB la: S—lOA OB—l l 2 :l.
2 221 3] 6
A X X X 1 NPT ., 1
Ciu56. Hamsd y=——=1+—— Tépxacdinh: D=R\{l}. Tacéd: y'=- 5
x—1 x—1 (x—l)
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2
A

Cau 57.

Cau 58.

- ) . m n
Goi x,=m; xz=n (m#n Vam,nil):yAzﬁ,yB=n_1

Tiép tuyén tai 4 song song vdi tiép tuyén tai B < — > = 3
(m—1) (n-1)

m—-1=n-1 m=n (lo')
f—g
m—1l=-n+l1

@(m—1)2=(n_1)2@[

m+n=2

2
AB=2\/§:>AB2=8<:>(m—n)2+[L—Lj =8
m—1 n-1

2 2
(m—n) —8<:>(m+n)2—4mn+ (m+n) ~4mn

& (m=n) +[mn—(m+n)+1]2 -

=8 (1)

[mn—(m+n)+1]2 -
Thay m+n=2 vao (1) ta dugc: 4—4mn+imnz:8<:>4—4mn+Ln_i):8
(mn—l) (mn—l)

< 1—mn—

=2c>—(mn—1)2—1=2(mn—1)<:>—[(mn)2—2mn+l}—1=2mn—2

mn—1
<:>—(mn)2+2mn—1—1=2mn—2 <:>—(mn)2 =0 mn=0=x,x,=0

Vay tich x,x; =0.

Xét duong thang (A) 1y = k(x - a) +b diqua M, do vay néu (A) 1 tiép tuyén cua do thi ham

s6 y= /(x) thi hé sau c6 nghiém:

x+l=k(x—a)+b x+l:kx—ak+b x+l=x—l—ak+b
X X x x
| ,(x#0)< | & )
l-—=k xX——=khkx l-—=k
x° X x°
1_zak+b | —ak+b
X 2 —=
=4 ) Sqx 2
_bmak) 22 a(ab-2)k 4P —4=0 (1)
4
Qua M cb ding hai tiép tuyén va hai tiép tuyén vudng gdc v6i nhau khi va chi khi (1) c6 hai
o A A - b’ -4 2, 12
nghiém phén bi¢t k,k, thoa méan k&, =-1< ——=-1(a#0) <= a” +b" =4.
a

Khi d6 M thudc duong tron tim O(0;0) va c6 ban kinh bang 2.

Goi M ed :>M(a;2a+l).
Goi A(x4;7,),%, # 1 1a tiép diém cua tiép tuyén d, ké tr M véi (C).

Phuong trinh tiép tuyén d,:y = y'(x,)(x—x;) + yy © ¥ = (
x,—1

(a—x0)+x0+3

Vi M ed, nén 2a+1=
xy—1

(%o _1)2
= (2a+1)(x, —1)2 =—4(a—x))+(x+3)(x)—1), (xp #1).
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Cau 59.

Cau 60.

S ax;—2(a+2)xy+3a+2=0 (1)
T M ké dén (C) ding 1 tiép tuyén <> (1) c6 ding 1 nghiém x, = 1.
Truong hop 1: a =0

1
(1) < x, =5 Suyra a =0 théa man.

Truwong hop 2: a =0, PT c6 nghiém kép x, #1.

-
A =(a+2)' —a(3a+2)=0 [Z:z .
“12(a+2) “Vasn ‘DL

2a =1

a
Trudng hop 3: a =0, PT c6 hai nghiém phan biét trong d6 c6 mot nghiém bang 1
{A’:—2a2+2a+4>0 {—1<a<2

= 5 = < a =1 thoa man.
a.l’-2(a+2).1+3a+2=0

a=1

Két hop 3 trudng hop suy ra c¢6 4 diém M thoa man yéu cau bai toan.

Phuong trinh tiép tuyén (d) cta d6 thi ham sé y = f(x) tai diém c6 hoanh d¢ bang 1 c6 dang
y=s"(1)-(x=1)+s(1).

Tacantim /(1) va f'(1). Xét phuong trinh: 2 (2x)+ f(1-2x) =12x" VxeR. (%)
Tatim f(1):

Thay x =0 vao (*), tadugc: 2/(0)+ f(1)=0. (1)

Thay x:% vao (*), taduoc: 2/ (1)+ £(0)=3. (2)

Tur (1) va (2) suyra f(1)=2.

Tatim f'(1):

Dao ham hai vé ciia (*), ta duge: 4f(2x)-2f'(1-2x)=24x VxeR. (**)

Thay x =0 vao (**), ta duoc: 4/'(0)-2/"(1)=0. (3)

Thay xzé vao (**), taduogc: 4£7(1)-2/'(0)=12. (4)

Tir (3) va (4) suyra f'(1)=4.

Nhu vy, tiép tuyén (d) c6 phuong trinh 1a: y =4(x—1)+2 < y=4x-2.

. A . .2 ) 1
Goi 4, B lan luot la giao diém cua (d) véi Ox va Oy, ta dugc A(E;Oj va B(0;-2).

1 1 1
= 04A=—,0B=2.Vay S=—0A.0B=—.
2 2 2
Ta co y'zf'(x)z;z.
(x+1)

Phuong trinh tiép tuyén cia (C): y :Ll tai diém M()c0 ;yo) €(C) (x,#-1) co6 dang
X+

y=f'(x0)(x—xo)+y0.
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Cau 61.

Cau 62.

Cau 63.

Do tiép tuyén cat Ox, Oy lan luot tai hai diém A, B va tam gidc OAB can nén tiép tuyén vudng

R
f g o4 2 < (xO +1) X =0
gbc voi duong thang y = xhodc y =—-x Suyra .
Xy =—2
—=-1(vn)
(x,+1)

Véi x, =0 phuong trinh tiép tuyén 1a y = x loai vi A tring O

Véi x, = -2 phuong trinh tiép tuyénla y=x+4

Viy c6 1 tiép tuyén thoa man ycbt.

Ham s6 duogc viét lai thanh (x2 —3x+2)m+x3 —x? +1-y=0.

Mot diem M (x,;p,) la diém 6 dinh cia d6 thi ham s6 thi phuong trinh
(x02 =3x, + Z)m +Xx, —x,” +1—y, =0 phai nghiém dung véi moi m , xdy ra khi va chi khi

X)> =3x,+2=0 - Xo =Ly, =1
Xp =29 =5

Xy = x +1-y,=0
Gia sit A(1;1),B(2;5) = AB =(1;4) khi d6 h¢ s6 goc cua dudng thing AB 1a k=4,
Dt f(x)=x"+(m—-1)x> =3mx+2m+1.
Dé trén d6 thi ham s c6 diém ma tiép tuyén tai d6 vudng goc voi dudng thing 4B thi hé sé goc
tai tiép diém phai bang k' = —% . Diéu d6 xay ra khi va chi khi f'(x)= —% ¢6 nghiém.
Taco f'(x)=3x"+2(m—1)x—3m.

Phuong trinh f"(x) = —i < 3x*+2(m—-1)x—3m +i =0(1).

Phuong trinh (1) c6 nghiém khi A’>0 < m e (—oo; il _24\/5} U {_7 +24\/§ Hmj .

Véi -7+ 4\@

~—0.03 nén céc sé nguyén duong m [—2020;2020] la {1;2;3;...;2020} .
Vay c¢6 2020 s6 thoa man yéu cau bai toan.
—-a-b

(x=1)"

ax+b nén 1=£<:>b:—1.
x—1 -1

TXD: D=R\{l}.Taco: y' =

Diém 4(0;1) thudc db thi ham s y =
Tiép tuyén tai A4(0;1) c6 hé s goc bang —3 nén

y'(O):—3<:>_a1+1:—3<:>a:4.Véy a+b=3.

Puong thing d di qua diém A(l;m) hé s6 goc k co phuong trinh 1a y = k(x - 1) +m.
Dudng thing d 14 tiép tuyén ctia d6 thi (C) khi va chi khi hé phuong trinh
x3+3x2+1:k(x—1)+m @ -~
c6 nghiém x.
3x*+6x=k ()
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Thay vao ta c6: x* +3x” +1=(3x> +6x)(x—1) +m & 2" —6x~1=—m.
Qua diém A(1;m) ké dwgc ding 3 tiép tuyén téi dd thi (C) < phuong trinh c6 ba nghiém

phan biét < hai d6 thi ham sé y = f(x)=2x"—6x—1 va y=—m cit nhau tai ba diém phan
biét.

Ta c¢6 bang bién thién ciia ham s6 y = 2x® — 6x —1 nhu sau:

—o0

T bang bién thién ctia ham s6 y = f'(x) suy ra
Viy c6 tit ca 7 gia tri nguyén ctia tham s6 m thoa man yéu cau bai toan.
Cau 64. Tir do thi f'(x) suyra f'(1)=0.
Phuong trinh tiép tuyén cua do thi (C) tai diém c6 hoanh d¢ bang 1 1a:
V= PO 1) & =11,
Phuong trinh hoanh d¢ giao diém cua tiép tuyén va do thi (C) la: f(x)= £(1).
Tur do thi f'(x) suyra f'(—=1)= f"(3)=0. Ta c6 bang bién thién ctia ham s6 y = f(x).

X —0 -1 1 3 +a0

£'(x) — 0 + 0 - 0 +

S(x)

Dya vao bang bién thién ta thiy dudng thang y = (1) cdt do thi ham sé tai ba diém c6 hoanh

dolanluotla a, 1, b v6i a<—1 va b>3.Suyra b>>9 va a* >1. Vay a* +b* > 10.
Cau65. Tacod ) =3x>—6x.

Goi d 1a tiép tuyén véi (C) va (x4;,) 1a tiép diém.

d:y—yy=y'(x)(x—x) = d:y—(xg —3x§)= (3x§ —6x0)(x—x0).

B(0sb)ed & b—xg +3x; =—x, (355 —6x)) © 2x7 = 3x) +b =0 b =-2x +3x; . (1)

Dit f(x)=-2x"+3x>. Tacd f'(x)=-6x"+6x.
x=0

x=1

f'(x)=0@[

Béng bién thién
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2
A

)

Cau 66.

Cau 67.

X —a0 0 1 4o

(%) - 0 + 0 -

0| S N

—0

b>1

Yéu céu bai toan <> phuong trinh (1) ¢6 duy nhét nghiém x, < [b o
<

Véy ¢6 17 sb nguyén b e(-10;10) thoa yéu ciu bai todn.

Phuong trinh duong thang A di qua A(1;m) 6 hé s6 géc bang k c6 dang y =k(x—1)+m.

A tiép xtic véi (C) < hé phuong trinh sau c6 nghiém
3 2
X +3x"+1l=k(x-1)+m
& ( ) :>—2x3+6x+1=m(*).
3x* +6x=k
Dé c6 3 tiép tuyén v6i (C) < phuong trinh (*) c6 ba nghiém phan biét.
Xétham sé g(x)=-2x"+6x+1.

g'(x)=—6x2+6=0<:>x=il.

Bang bién thién:
X | —o -1 1 +0
g' - 0 s 0 —

. \_3/5\%

Yéu cau dé bai khi va chi khi -3<m<5.

Suyra S ={-2;-1;0;1;2;3;4}.

Vay c6 7 gia tri nguyén cua m .

Taco y =3x*—3.

Phuong trinh hoanh d¢ giao diém ctia d thi ham s6 (C) va duong thing (d):
x3—3x=k(x+l)+2<:>x3—3x—2=k(x+l)

S(x+1)(¥ —x=2)=k(x+1) &(x+1).(x* —x-2-k) =0

x+1=0 x=-1
d I d I
x°=x—-2-k=0 X =x-2-k=0(%

Dé duong thing (d) cit d6 thi (C) tai ba diém phan bi¢t M, N, P thi phuong trinh phdi c6 2

A=9+4k>0 k>—%

=
1+1-2-k#0

nghiém phan biét x,,x, # -1 hay {
k#0
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s g L tx, =1
Khi do6 theo dinh ly Viet thi:
XX, =—2—k
Hg s6 goc tiép tuyén tai cac diém N,P 1a y'(x,) =3(x} —1);)'(x,) = 3(x; — ).
Dé tiép tuyén cua (C) tai N, P vudng gbc véi nhau thi y'(x).y'(x,) = -1
1
&30 D305 - =-1 (5x,)" - (5 +x)+1= -5

@(2+k)2—[1—2(—2—k)]+1=—é<:>k2+2k+%=0

-3+ 1 o 1
<k, = 3—2\/5 thod man = k,.k, =—. Vaytich cac gid tricia &k 1a —.
’ 3 9

O

3
(x-1)"
Tiép tuyén v6i dd thi (C) qua 4(0;a) 1a (A):y=kx+a.

Cau 68. Tacd y =-—

x+2:kx+a
y . . . x—1 ]
(A) tiep xac v6i (C) khi va chi khi hé phuong trinh 3 (*) c6 nghiém.
- —k
(x-1)°
Tir hé (*) taco xt2_ 2+a(:)(a—1)x2—2(2+a)x+2+a=0(”““).
x=1 " (x-1)

Yéu cdu bai todn 1a tim @ dé phuong trinh (**) c6 2 nghiém phan biét x,x, théa

2+a
2 x, 42 Pexn=""7
_xl+1'_x2 1<O.Tacc') a2_2 .
- - +
* *2 S=x1+x2=—( @)
a—1
a=l a#l a#l a=l
Yéu cau bai toan twong dwong { A’ > 0 193a+6>0 ©a>-2 & 2.
P+2S+4 9+ 6 273
Y <0 J|a>-=
P-S+1 =3

Do a nguyén thuc doan [-2018;2018] nén a € {0;2;3;4;...;2018}.

Vay c¢6 2018 gié tri thoa yéu cau bai toan.
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CHUONG 2: CAC BAI TOAN UDC MU UA LOGARIT CHON LOC
|. DE VAN DUNG CAO M{ UA LOGARIT S0 01

& DE BAI

Caul: Cho hai sé thuc duong x,y thoa min log, (x+y+2)=1+log, (x_—l+y_—1j . Biét rang gia tri
v X
2 2
nho nhat cia = Ty _é (a,beN va 91 phan s6 t6i gian). Tinh hiéu a —b.
b% b b
A. 2. B. 9. C.7. D. 13.

CAu?2: Cho ham sb f(x)zax3+bx—xln(x+x/1+x2) v6i a,b,c 1a cac sb6 thuc duong, biét

F(1)=-3,f(5)=2. Xét ham s6 g(t)=|3f(3—2t)+2f(3t—2)+m , goi S 1a tap hop tat ca

céc gia trj thyc cia m sao cho ifqal)]cg(t) =10.S6 phan tircia S 1a
-1

A. 2. B. 1. C.3. D. 4.
Cau3: Cho x, y la hai sd thuc duong thoa man 2x-log2L1 = y—4x+1. Gia tri 16n nhat cta biéu
y+

thic P=x"—y* 1a

i B.l. C.L. D l
12 12 12

"3
Cau4: C6 bao nhiéu s6 nguyén y € (-20;20) thod man 2+log ; (3x” +1)<log ; (yx* —6x+2y) voi

moi xeR?
A. 9. B. 11. C. 10. D. 8.

Cau5: Goi S 1a tap hop tat ca cac diem M (x; y) trong d6 x, y 1a cac s6 nguyén thoa man diéu kién
log. .. (2x+2y+m)=>1, v6i m la tham s6. Co bao nhiéu sd nguyén m thudc doan
[—2020; 2019] dé tap S c6 khong qua 5 phan tir?
A. 1. B. 2020. C. 2021. D. 2019.

Cau 6:  Cho bat phuong trinh log} (2x)—(m+ l)log2 x+m—3<0 (mlatham sb thyc). Tap hop tat ca

cac gia tri cia m dé bat phuong trinh nghiém ding véi moi x thudc doan [4 ;4\/5 ] la

A.mSZ. B.ng. C.meR. D.mzz.
2 2 4

Cau7: Cho bat phuong trinh (m—l)log?(x—2)2+4(m—5)10g1%2+4m—420 (m la tham sb

2 2
thuc). Tap hop tat ca cac gia tri cia m dé bat phuong trinh da cho c6 nghiém thudc doan [%, 4}
la

A. [-3;+%0). B. G;Jrooj. C. [-3;%] D. [-oo;ﬂ.
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Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cho a, b 1a hai sd thuc thay dbi thoa 1<a<bh<2, biét gia tri nho nhit cua biéu thirc

P=2~loga(b2+4b—4)+logia 1a m+33n v6i m, n 1a sé nguyén duong. Tinh S=m+n.
2

A. §=9. B. §=18. C. §=54. D. §=15.

Co bao nhiéu s6 nguyén a (a > 2) sao cho ton tai sO thuc x thoa man:

In{a¥e" + 4 +4) = 120=2)
loga
Al B. 2 C.3 D. 4

C6 bao nhiéu s6 nguyén m <2021 d& c6 nhiéu hon mot cip sb (x; y) thoa man
log. .., (4x—2y+m)=>1va 4x-3y+1=0?

A. 2017. B. 2020. C. 2019. D. 2022.

Goi S 14 tap hop nghiém nguyén ctia bat phuong trinh mx” +log, (mxz) >l log; x. C6 bao
nhiéu gia tri nguyén cta tham sé m dé tap hop S co ding 8 phan tir.

A. 5. B. 6. C. 10. D. I1.

C6 bao nhiéu s nguyén y e[—2022; 2022] dé ton tai x thoa man: 4xx e 2 e +3x79
A. 2019. B. 2020. C. 2021. D. 2022.

C6 bao nhiéu s6 nguyén y (0;2021) théa man: 1+ log, (3x* +1) <log, (yx* —12x - y—1) véi
moi xeR?

A. 2021. B. 5. C.6. D. 0.

Trén khoang (—20; 20) , ¢O tat ca bao nhiéu s6 nguyén a dé c6 dung hai sb thuc x théa man

logﬁ(4x+(a+2).2"+4)—logﬁ(a—1)—log2(4"‘l+1)=x+2 ?
A.12. B. 13. C. 14. D. 11.

Cho céc s6 thuc a,b,c > 1va cac sb thuc duong thay doi x,y,zthéa man a* =b" =c* =+/abc .
TNy SO S 16 16
Tim gia tri 16n nhat cua biéu thic P = —+— -z
x )y

A. 24. B. 24—31. C. 20. D. 20—1.

i i
Cho ham s6 f(x) c6 dao ham trén R thoa man f(x) > 1+f’(x),Vx eR va f(O) =2021. Tap
nghiém cua bat phuong trinh f (x) <2020e" +1 la

A. [l;-l-oo). B. (o;l) C. (-=;0). D. (0;+).

e e

Cho hai sb thuc dwong x, y thoa man: log, [(x+2)(y+1)]y+1 =125—-(x—1)(y+1). Gia tri nho
nhét ctia biéu thic P=x+5y 1a

A. P. =125. B. P, =57. C. P, =43. D. P. =25.

min min min min
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Goi E 14 tap hop tat ca cac s6 nguyén duong y sao cho tmg véi mdi s y co khong qua 4031
s6 nguyén x théa min log? x—3ylog, x+2y* < 0. Tap E c6 bao nhiéu phan tir?
A. 4. B. 6. C. 8. D. 5.

x27y2+1

Cho hai s6 thuc x,y théa man In(x—y)+In(x+y)=2 * —4"". Biét rng gid tri nho nhat

cua P=8x’+4x’y—6x—y dat dugc tai cdp (x,;,). Dat x, +y, =% trong d6 m,n, p 1a sb
NP

tu nhién va p nhd hon 25. Gid tricua 3m+2n—p la

A.12. B. 16. C. 25. D. 29.

Cho bét phuong trinh log . (2—\/x2 +1) > (m—l)2 , m 1a tham sd. C6 tat ca bao nhiéu gi tri

cia m dé bat phuwong trinh di cho ¢6 nghiém duy nhat ?

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

Cho phuong trinh 9" +3*"' 4+ 2m = (3)‘+1 + 1)\/3)“ +m . Co bao nhiéu gid tri tham sd thuc

m €[-20;20] dé phwong trinh da cho c6 2 nghiém phan biét biét rang 4m € Z?

A.79. B. 82. C. 81. D. 80.

Tim cac sd nguyén x sao cho véi mdi s nguyén x ton tai ding 5 sd nguyén y théa man
2 x—2

3 <log L (Jx—22]+3)

A. 10. B. 11. C.5. D. 6.

Cho x,y 1a cac s thuc dwong thoa méan le;)y +log (%+2L] =1+2xy. Tim gi4 tri nho nhat
X Zy

cua biéu thirc P:iz+L2 lIa
Xy
A. 420. B. 360. C. 400. D. 320.

Cho a,b>1va a* =b> =+Jab . Tim gi4 trj nho nhét cia P=6x+y*.
A. 6. B. 9. C. 4. . ﬁ

16
Cho ba sb thuc a,b,c théa man ¢>b>a>1 va 6logﬁb—log§c=loga%—ZIOgb%—l. Gia tri

ctia biéu thirc T =log, c—2log, b 1a
A. 1. B. 0. C.2. D. -1.

Cho a,b la cac sb thuc duong thoa man a>b+4 . Gia tri nho nhit cua biéu thic

a 3 ’
P=1 — [+ 1
Oga (4bj 16 0g43fb ¢

A. minP=2. B. mian% C. minP=4. D. miang.
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Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

9x*—4y* =5

v6i m 1a tham sb thuc. Hé phuong
log,, (3x+2y)—log, (3x—-2y)=1

Cho hé phuong trinh {

trinh c6 nghiém la cac b (x; y) thoa man diéu kién 3x+2 y <5. Tim gia tri lon nhat cua tham
s6 m.

A. 2. B. 0. C. 3. D. 5.

C6 bao nhitu cip s6 (xy) théa man  x,yeZ;2<x,y<2021 va

(xy+2x+4y+8)log3[ 2y jﬁ(2x+3y—xy—6)log2(2x+lj
y+2 x—

A. 4036. B. 2020. C. 2019. D. 2018.

Cho yzlnx—_i va yzi—L+8m—2021.Goi S 1a tap céc gia tri cua m dé d6 thi 2 ham
X+

x—-1 x+1

s6 co ding 1 diém chung. S6 phan tir cua S 1a?
A. 2. B. 3. C. 2021. D. 2020.

Cho x, y 1a hai s6 thuc, véi y>0, théa man x* +y*> =1. Goi m, M lan luot la gia tri nho nhét
\ s £, .2 , , . as LA . b e L N
va 16n nhit cua biéu thirc P =2* +2”. Khi d6 tong m+M c6 dang —+2 V¢, véi a,bnguyén

a
dwong, nguyén té cing nhau. Tinh a+2b.

A. 9. B. 8. C.6. D. 10.

Cho hai sd thuc x, y thoa man (%+9%j(2x+3y):4. Gia tri nho nhét cua biéu thic

2" 3"
= + +
1+37 1+27 1+2%.37

A (V3:4). B. (0;43). C. (5;2020). D. (45).

thudc khoang nao sau day?

, 2,2 , R
Xét cac sb thuc x,y thoa man 2" S(x2 +97 —2x+2)4x. Gia tri 16n nhat cua biéu thirc

P= 2)Cj—);/“i-1 gan nhét v6i s6 ndo dudi day?

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

C6 bao nhiéu cip sé nguyén (x; ) thod man 0<x<2020 va 2(x+ln(x+1))+x2 +l=y+e’?
A. 0. B. 7. C.1. D. 8.

Cho y=f (x) 12 ham sd chin xac dinh trén R , sao cho f (0)7&0 va phuong trinh
4-47=f (x) c6 dung 10 nghiém thuyc phan biét. S6 nghiém thuc ctua phuong trinh
4 447 =f2[§j+2 la

A. 10 B. 20. C.5. D. 15.

C6  bao  nhitu s  nguyén  me[-2020;2021] dé  phuong  trinh

. X =(m+2)x+2m-1
In(x+5) 3*-3 x-2
A. 4042. B. 2027. C. 0. D. 2016.

¢6 ba nghiém phan biét?
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Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

C6 bao nhiéu cip sd nguyén duong (m,n) sao cho m+n<16 va ing véi mdi cap (m,n) ton
tai dung ba sb thuc ae(—l;l) thoa man 2a" =nln(ar+\/a2 +1)?
A. 13. B. 15. C. 14. D. 16.

Xét cac sd thuc x, y théa man 277 < (x2 +y° —2x+2)4". Gia tri 16n nhit cua biéu thuc

_ 3x+4
2x—y+1
A. 9. B. 6. C.7. D. 8.

gin nhat voi s6 nao dudi day?
, \ I3 y2
Cho céc s0 thue x,y >1 théa man diéu kién xy <8. Bicu thuc P =log, (8x) —log, . [7j dat

gia tri nho nhat tai x = x,;y = y,. Pat T =x,*+ y,*. Ménh dé nao sau day dung?
A. T=519. B. T =520. C.T=521. D. T =518.

C6 tat ca bao nhiéu gia tri nguyén cta tham s6 m thudc khoang (—20; 20) dé v6i moi cap hai s6

(x;¥) c6 tong lén hon 1 déu dong thoi théa man €™ —e™ " =1-x-3y va
log; (2x+4y—1)+2(m~1)log, (1-2y)+m" =9>07?
A. 15. B.17. C. 14. D. 16

Cho x, y théa man x>1,y >1va log, (T—yj =4xy—3(x+y)—1. Gi4 tri 16n nhét ctia biéu thirc
Xy

1 1 .
P=x*+y"-3 [— + —j thudc tap nao dudi day?
Y

X
A. [59). B. [-5;0). C. [0;5). D. [9;+0).
N A4 A 3 ~ 2xy+x+y 8_8xy : 2 cr ot 1z
Cho x, y 1a cac so thuc duong théa man 27" = ————_ Khi P =2xy" +xy dat gia tri 16n
xX+y
nhét, gia tri cta biéu thirc 3x+2y bing
A. 5. B. 4. C. 3. D. 2.

Cho céc sb thuc x,y théa man log, (z;x) —log, y =2x+2y+xy—5. Hoi gid trj nho nhit ctia
+x

P=x"+)"+xy la bao nhiéu?
A. 30-2042. B. 33-2242. C.24-16v2 . D. 36-242.

Trong hé toa do Oxy cho diem M (x;y) véi x,y €Z,—6<x <6,y #0 va théa man phuong

36 2
trinh 3% —3—2+ 2 =log, (36 2x j . Hoi ¢6 bao nhiéu diém M thoa yéu cau néu trén?
3 y
A. Bén diém. B. Ba diém. C. Mot diém. D. Hai diém.

, 2 2 , 5
Xét cac sb thuc x,y thoa man 2" " S(x2 +y7 —2x+2) 4" . Gia tri nho nhat ctua bicu thuc

__ 4y
2x+y+1
A. 5. B. 3. C. 2. D. 4.

gan nhat voi so nao dudi day?
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Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

3x+3y+4

Cho x, y 1a cac s6 thuc dwong théa man logzﬁ—(x+y—1)(2x+2y—1)—4(xy+l).
X +y
Giid tri 16 nht ctia bidu thic P =Y "2 bin
2x+y+1
A. 3. B. 1. C.2. D. 4.

C6 bao nhiéu s6 nguyén x sao cho tng véi moi x c¢6 khong qua 728 so6 nguyén y thoa man

log, (x2 +y) >log, (x+y)?
A. 116. B. 115. C. 59. D. 58.

Cho ham sb6 f (36)22()20"—2020_’C . Cac sb thuc «,p thoda min a+b>0 va

f(a® +b* +ab+2)+ £ (~-9a~9b)=0. Khi biéu thie p=24*3*1 dat gig trj 16n nhét, tinh
a+b+10

gidtricia a’ +b°.

A. 91, B. 89. C. 521, D. 745.

Xét cac sb thuc théa man 27+ S(x2+y2 —2x+2)4x. Gia tri 16n nhit cua biéu thirc
_ 8&x+4

2x—y+1

A. 9. B. 6. C.7. D. 8.

gan voi gia tri ndo sau day nhat?

C6 bao nhiéu cip sb nguyén duong (m,n) sao chom+n <14 va img v6i mdi cap 5O (m, n)tén
tai dang 3 s6 thuc a e (-1;1) théa man 2.a" = n.ln(a + \/ﬁ) ?

A.11. B. 12. C. 13. D. 14.

Cho céc sé thuc duong x va y thoa man 5+9.3° > = (5 +9¥ 2 ).72”"‘2”. Tim gia tri nho nhét

2 +2y+11
ctia biéu thie =212 29
X

A. P=6. B. P=9. C.P=7. D. P=8.
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Cau 1:

Cau 3:

fZ HUGNG DAN GIAI

Chon D

Ta co: logs(x+y+2):1+log3(x—_1+y_lJ<:>10g3(x+y+2):log{3[x—_l+y_lﬂ
y X y X

@3(§+§J:(x+y)+3[%+ij+222\/(x+y).3(%+%j+2

2 2
o3 Z+d s 3| 24+ 2 +6+2:>£+12m<:>u2&.Dodé a+b=13.
y X y X y x 3 Xy 3

Chon A
f(x)=ax’ +bx—cln(x+\/1+x2) (f(x) 1a ham s6 1¢).

L f”(x)=6ax+L=x 6a+— S
V1+x* , (1+x2)\/1+x2 (1+x2) 1+ x7

f"(x)=0=x=0

f'(x)=3ax> +b-

—00 0 +o0

() &

0 +
jl’ UJ \ /

g(t)=Pr(3-2t)+2/(3t-2)+m)|
Xét y=3f(3-2t)+2/(3r—2) c6 dao ham: y'=—61"(3-2t)+6/'(3t—2)

3—2t:—(3t—2)c{t=1

3-2t=3t-2
y(-1)=37(5)+2f(-5)+m=f(5)+m=m+2.
y(1)=3f(M)+2f(1)+m=5f(1)+m=m-15.

Cho:y'=0& f'(3-21)= f'(3t-2) c{

|2m—13|+17 2m-13=3 m=8
max g(1)=———=10<[2m-13|=3 = :
[-1:1] 2m—13=-3 m=>5
Chon D
, X y+1 2x y+1
Taco log, ——= -2=log,2.—=—— (1)
y+1  2x y+1  2x

Néu y2—+1>1 thi vé trai (1) <1, vé phai (1)>1, khi d6 (1) vo 1i.
X

Néu y2—”<1 thi vé trai (1) >1, vé phai (1) <1, khi d6 (1) vo 1i.
X

Suyra y+1=2x= y=2x—1.Nén P=x2—y2=—3x2+4x—1£%.
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Cau 4:

Chon C

Gia st tOn tai s0 nguyén y €(—20;20) sao cho: 2+ log 5 (3x2 +1)s log (yx2 —6x+2y),Vx
& log\/g(\/g)2 +log\/§(3x2 +1)Slogﬁ(yx2—6x+2y)

e log ;5 3.(3x" +1) <log ; (32" —6x+2y) < yx* —6x+2y 2 3(3x7 +1)

9x* +6x+3 B

<:>y(x2+2)29x2+6x+3 Sy >
X +2

/(%)
@yZmaxf(x),Vx©y29,55,yeZ@yZlO,yeZ:Na(y)zZO—lO:lO
Chon C

10gx2+y2+1(2x+2y+m)21<:>2x+2y+m2x2+y2+1

=S (x—l)2 +(y—1)2 < m+1 D& bt phuong trinh ¢6 5 phn tir thi \m+1 <2 < m<1
Vay ¢6 2021 s6 nguyén m thudc doan [-2020;2019] dé tap S c6 khong qué 5 phan tir.
Chon B

Piéu kién: x>0.

log? (2x)—(m+1)log, x+m—-3<0 < (1+log, x)’ —(m+1)log, x +m -3 <0

< log; x+(1-m)log, x+m—2<0

y . 5 LA \ A s 42
Vi xe[4;4\/§]:>te[l;§},taco bat phuong trinh bac hai t” +(1-m)t+m—-2<0.
Bai toan tré thanh tim m dé bat phuong trinh: #* +(1-m)t+m—-2<0, V¢ €|:2;§:|.

2 5 5
t"+(1-myt+m-2<0,Vte 2;5 @(t—l)(t+2—m)SO,Vte 2;5 (*)

. 50 . 5 5 9
Vit-1>0,Vte 2;5 ,nén (*) & 1+2-m<0,Vi e 2;5 <:>E+2—m30<:>m25.
Chon A

Piéu kién: x> 2.

Ta co: (m—1)log} (x-2)’ +4(m—5)10g1%+ 4m—4>0

2 2 M

< 4(m-1)log; (x—2)+4(m—5)log, (x—2)+4m—-4>0
bit t =log, (x—Z),ta c6 phuong trinh tré thanh: (m—l)t2+(m—5)t+m—120 (*)

2
>t +5t+1

> -1;11.
2 +t+1 re[-h1]

Véi xe[%%},ta co: te[-1;1] thi (*) = m

2 1. K . . ‘A C oy 1ot (P +5t+1
bé bat phuong trinh c¢6 nghiém ¢ [—l;l] khi va chi khi m > fnllﬁ )
-1 +1+

s 45+ R
Xét ham: f(t)—m.Taco. f(t)—(t2+t+l)

2
A S ovre[-x1].

Suy ra: f(—l)Sf(t)Sf(l),‘v’te[—l;l] hay —3Sf(t)£ ,Vte[—l;l].V@y m=-3.

W
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Cau 8:

Cau 10:

Chon D
Tacd: 1<a<b<2 nén

b-1>0
= (b-1)(b"-4)<0= b’ -4b-b’ +4<0< b’ <b’ +4b-4
b-2<0

Do d6 co's6 a>1 nén log, (b2 +4b—4) >log, b’.

Khi do: P=2-10ga(b2+4b—4)+10g§"221°gab3 +logia=6logab+—(10g b—l)z'

Ap dung bét dang thirc Cauchy cho ba sb:
P>3(log, b-1)+3(log, b—1)+ ———+6>339+6.

(log,b-1)

1 <:>(logab—1)3=l<:>logab=1+%.

(log, b—1)’ 3 I3

Cubi cing m=6; n=9 nén S=15.

Déu bang xdy ra khi 3(log, b—1)=

Chon B

Piéu kién ctia phuong trinh: x > 2

Gia sit c6 nguyén a sao cho ton tai s6 thuc x thoa man:

In (x - 2)
loga

< loge. ln(a1°gx4 +4a" + 4) =log,eln(x-2) < log(a1°g"4 +4a" + 4) =log, (x—2)

3 ln(x—Z)

1n(a'°gx4 44" 4 4) = =
loge.Ina

4 2
<n (al‘)gx +4a" + 4)

& log(a"™ +4a™™" +4) =log, (x—2) < log(a”*** +2) =log, /x—2
= IOg(x21oga + 2) = loga Jx=2 (a210gx _ a210ga.logdx _ x210ga )

x210ga =t—2
Pit r=x"*" +2= =x=t.Suyra x
t210ga =x_2

Mgt _ x4 2=0,x>2

bat u=210ga(u>0):>f(x)=x”—x+2
Khi u>1= x" 2x:f(x)=0v6nghiém.

Khi u <1
limf(x)z—oo<0

X—>+0

lim £ (x)=2">0

x—>2*

Te do: 2loga<le —/10<a<~10 két hop didu kien d& bai ta o

= pt ludn ¢6 nghiém thudc (2,+)

2<a<10,aeZ=ae {2;3}. Vay co 2 gia tri nguyén a thoa man.
Chgn A

Tir gia thiét, suy ra y:?_ Ta co logxz+},2+4(4x—2y+m)21<:>4x—2y+m2x2+y2+4

2
c>m2x?+y2+4—4x+zy¢>m2x2+(4f;lj +4—4x+2(4f§1J

S 9m>9x" +16x° +8x+1+36-36x+24x+6 < 9m > 25x” —4x +43
= ngxz —ix+£ (*).Dét g(x)zgx2 —ix+£.
9 9 9 9 9
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Cau 11:

Cau 12:

Bang xét dau

T | —oC - 400

+od
g() \ sl

Pé c¢6 nhiéu hon mot cap sb (x; y) thi bat phuong trinh (*) phai c6 nhidu hon mét nghiém x

nén m>4,76 = me{5;6;...; 2021} . Vay c6 2017 s nguyén m can tim.

Chon A

N ) x>0
bicu kién xac dinh: { .

m>0

bit t =log, (mx2 ) — mx? =2' Bt phuong trinh tr& thanh 2 +7 > 2°%* +]og? x
Xét ham s6 f(u)=2"+uco f'(u)=2"In2+1>0,YueR
Suy ra ham s6 f (u) d6ng bién trén R . Nén bat phuong trinh tro thanh ¢ > log; x
< log, (mx2 ) > log} x < log, m > log] x —2log, x Dt g(x)=log; x—2log, x, véi moi x>0

1 2 2
Taco: g'(x)= . - = -
aco: g'(x)=2log, x I xln2(10g2x 1)

Cho g'(x)=0,tacé: log,x=1<x=2

Bang bién thién:
& 0 2 8 9 +00
['(z) - 0 +

e NS e

f(x)

Dé bat phuong trinh ¢6 dung 8 nghiém nguyén thi 3 < log, m < ANS

< 8<m<13,07.Suyra me {9,10,1 1,12,13} nén co 5 gia tri nguyén ciia tham sé m thoa ycbt.

Chon D

a=4[ex+y - Cl>0
b=A/x b>0

Khi d6: 4xyx e = e +3x°

= 4b'a>a* +3b* < a* —4b’a+3b* <0< (a—b) (a’ +2ab+3b*) <0

Piéu kién: x>0 . Pat {

<:>a—b=0(d0:a>0,bZO):>a=b:>e”y:x2:>y=2lnx—x,x>0

Xét ham s6: y=2Inx—x, x>0 c6 y’=2—1=0<:>x=2
X

Béng bién thién
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Cau 13:

Cau 14:

r 0 2 + oo
y' + 0 -
2n2-2

L e

Dé ton tai xthi y e[—2022; 2In2-2] ma y nguyén, nén c6 2022 so.
Chon D

Ta c6: 1+log, (3x* +1) <log, (yx’ —12x-y-1) VxeR
<:>10g3(9x2+3)Slog3(yx2—12x—y—1) VxeR

S +3< x’ —12x—y -1 VxeR

& (9-y)xX’ +12x+y+4<0 vxeR (1)

Trwong hgp 1: y=9

Bét phuong trinh (l) tr¢ thanh 12x+13£0<:>x£—% nén y=9.

Trwong hop 2: y#9
Bét phuong trinh (1) théa man voi Vx € R khi va chi khi
9-y<0 y>9 . i
5 = v0 nghiém
A=y =5y<0 0<y<5
Vay khong c6 s6 nguyén y thoa yéu cu bai toan.
Chon A
4 +(a+2)2"+4>0
N a>1
bicu kién : | S l<ax<20.
47 +1
ae (—20; 20)
log ;5 (4" +(a+2).2" +4)~log 5 (a—1)~log, (4" +1) = x+2
4 +(a+2)2"+4
=x+2 & =

(a-)Va+1 (a— VA 11

4" +4

X

bat r = 1[4 2-: 4 =,[2" +% > 2 . Phuong trinh da cho tr¢ thanh

P +r+2
t—1

< log 5

4" +(a+2).2" +4 —(\/E)M

4" +4
2x

S 4 +(a+2)2 +4=(a-) N4 +4(\2) & ta+2=(a-1)

+a+2=(a-1)t e +t+2=a(t-1)<a

t=—-1(1)
t=3 (n)

2
Xét f(t)zt%;rz,tzz. 1'(¢)

1 =2t-3

(t—1)2 ,f'(t)=0<:{

Bang bién thién
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Cau 15:

Cau 16:

t 2 3 +00
f'(@t) - 0 +
8 +00

f() \7/

X

Nhén xét: V6i ¢ =2 thipt t = c6 mot nghiém duy nhat x =1.

X

Vé’it>2thiptt=4;42-:4©4X_t2.2x+420<:>k2_t2k+4:0(k:2x)(2)

S=*>0
Theo dinh ly Vi-ét thi {P A >O , trc 1a (2) 1udn ¢6 2 nghiém duong phén biét
=4>

= (1) ludn co6 hai nghiém phan biét.

Quay lai bai toan, ta thay

Khi @ =7 hodc a > 8 thi phuong trinh c6 mot nghiém ¢ > 2 dén t6i phuong trinh ban dau co
dung 2 nghiém x .

Khi a =8 thi phuong trinh (*) c6 mét nghiém ¢ = 2, mot nghiém ¢ > 2 nén phuong trinh ban
dau c6 3 nghiém x .

Khi 7 < a < 8 thi phuwong trinh ¢ hai nghiém ¢ > 2, dan téi phuong trinh ban dau c6 4 nghiém
X.

Két hop véi diéu kién, ta dugc tap céc gid tri cia a thoala {7;9;10;11;...;20}

Vay c6 12 gia tri nguyén clia a thoa de.

Chgn C
Tir gid thiét a* =b” =¢* =+Jabc = xIna =ylnb=zlnc=%(lna+lnb+lnc)

1 2lna 1 2Inb ) Z=1na+lnb+lnc
x Ina+lnb+Inc’ y Ia+lmb+Ilnc’ 2Inc
Pitr=— "¢ Do abeslmr>0
Ina+Inb+Inc
32(Ina+1Inb
khido ta oo 10, 10 32Ina*lnb) o, 32 4, 5,
x y Ina+lnb+Inc Ina+Inb+Inc
Vay
P=&+&—zz=32—(32t+%j=32—(16t+16t+%)332—3.‘3/16.16.1=32—12=20
X y 4¢ 4¢ 4
Chon C
. -1
Xéthamso : g(x)= f(xx) trén R
e
"(x)e"—e" (f(x)-1) €| f'(x)=f(x)+1
ST o 4 I FA Y R A KL
e e

= g(x) dong bién trén R.
Ma f(x)<20206“‘+1<:>exg(x)+1<2020e’“+1<:> g(x)<2020=g(0)<:>x<0.
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Cau 17: Chon C

log, [(x+2)(y+1)]" =125 (x=1)(y +1) & log, (x+2) (y +1) === —(x+2)+3

y+1
125
e tog, (x+2) +log, (v +1) =125 (r+2)43
y+1
@10g5(x+2)+(x+2):_IOgS(y“)*%Jf?’<:>logs(x+2)+(x+2)=log5[%j+%,
dé thiy f(¢)=1log,7+¢ ddng bién trén (0;+00) nén suy ra x+2 :—1251
y+

12 12
:>P:x+5y:5y+—51—2:5(y+1)+—5—722\/5.125—7:43
y+

y+1
(y+1)" =25
2 , . . 125 x=23
bang thuc xdy ra khi va chi khi {x+2=—- < .
y+1 y=4
x,y>0

Cau 18: Chon B
Ta co logs x—3ylog, x+2y° <0
< (log, x—y)(log, x—2y) <0 < y<log, x<2y & 2" <x<2%
xeZ=xe{2 +1;..;27 —1} sb phan tir cia x: 27 -2"-1<4031 < 27 -2 —4032<0
©2<2"<64=2" = ye{l,2,3,4,5,6}

Cau 19: Chgn A

. —-y>0
Ta ¢6 didu kién xac dinh 13 4~ 7
x+y>0

1
Ta c6 gia thiét < In(x—y)-In =2 [2"” —2"‘y] (1)

x+y

VT =In(x-y)-In >0
xX+y

. ] = Phuong trinh v nghiém.
<0

thi 0
yp=2"" [2’“” -2

Néu x—y>

xX+y

£ VT <0 o
Tuong ty, néu x—y < thi = Phuong trinh v6 nghiém.

xX+y VP >0

u=x+y>0 B
Dodo x—y= 77U 2

@xz—yzzl.Khidé,dé‘c{
X+y

v=x—y>0 u—v
Y Yy

3 2 3
- - 3
Taco P=38 u+v 4 u+v u v_6'u+v_u v=§u3+lv322 (uv) _f3.
2 2 2 2 2 2 2 4
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Cau 20:

Cau 21:

Cau 22:

3, 1.,
L |Zut=—v 1 ~ 1
Dodé P =~3 khi{2 2 :u_%hay:u_xﬁyo_%_

uv=1
Vay m=1n=6,p=3=3m+2n—-p=12.
Chon D
Ttr bat phuong trinh da cho ta suy ra néu x = X, 1a nghiém cua bét phuong trinh thi -X, cling la
nghiém ctia bat phuong trinh.
Suy ra dé bat phwong trinh ¢ nghiém duy nhét thi x,=0.
Khi x=0=>log . (2-V' +1) 2 (m-1)" & (m-1] <0 m=1.
Vay c6 1 gia tri cia m dé bat phuwong trinh da cho c6 nghiém duy nhat.
Chon D
bat 3* = >0, phuong trinh da cho tro thanh: > +37+2m = (3t +1)Vt +m
it \/t+m = y. Khi d6 trd thanh: 2y —(3¢+1) y+(* +1)=0.

_3t+1+1-1

4 t=~t+m |:t2=t+m
(

Taco A=(l—1)2:

o o
y=3f+1—(l—1) L+1=2x/t+m t+1) =4(t+m)

4

{4m=4t2 ~4t=f(t) (>0)
f— .
dm=1"-2t+1=g(t) (t>0)

V& d6 thi hai ham s y = f (x), y= g(x) trén mién x >0 ta duoc dd thi nhu hinh bén duéi

ily

y=4m

. \ \ 4m>1
Tur day ta suy ra dé co 2 nghi¢m phan biét thi dicu kién can va du la { T 4 <0 =1<4m <80
-l<4m<

Chon B

30743 <ln(|x—2y|+3)
3T In(y?+3)

3l ¢ logy2+3 (|x - 2y| + 3) o

&3 n(y+3) =37 n(r-25]+3).

Véi t 23, dé thdy f(¢)=3"In¢ 1a ham s ddng bién.
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Cau 23:

x>y +2y (1)

Vay > +3<|x-2 *<|x-2
ay y +3<|x y|+3<:>y <|x y|<:>LS—y2+2y (2)

bit g(y)=y"+2y va h(y)=-y>+2y.Tacd dd thi

Néu x >8 thi co nhidu hon 5 gia tri nguyén ctia y thoa.

Néu 3<x<8 thi co dung 5 gia tri nguyén cia y thoa (1) va khong c6 gia tri nguyén cua y
thda.

Néu 0< x <3 thi co diing 3 gia tri nguyén ciia y thoa (1) va co 1 gia tri nguyén ciia y thda.

Néu x =0 thi ca va déu c6 diing 3 gia tri nguyén ctia y thoa trong d6 y =0 thoa ca va. Do d6
c6 tit ca 5 gia tri nguyén cua y thoa.

Néu -3 < x<0 thi c6 dung 1 gid tri nguyén ciia y thoa (1) va c6 3 gia tri nguyén cia y thda.
Néu —8 < x <3 thi c6 dung 5 gia tri nguyén cia ¥ thoa va khong c6 gia tri nguyén ctia y thoa.
Néu x <8 thi c6 nhiéu hon 5 gia tri nguyén ciia y thoa.

3<x<8

Vay [x=0 thi s& c6 dng 5 gia tri nguyén cua y Ung véi mdi gia tri clia x.
—8<x<-3

Viy c6 tat ca 11 gia tri nguyén ciia x.

Chon D

, X+ 1 1 xX+y
Ta co: +log| —+— |=14+2xy & —+log(x+y)-1=log(2xy)+2x
0 g(z 2y] y e g(x+y) g(2xy)+2xy

Xéthamsd f(t)=logt+1,(t>0)= f'(t)= 10+1>0,VZ>0

( ) log(2xy)+2xy (1)
(¢
(1

= Ham s f ) dong bién trén khoang (O +oo)
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2
Ta co: 400 = lg 1.l S(lﬂj 12+L2 :>i2+i22320
2 x y 4 Xy Xy
4 1 1
, Ty =7
Dau “=" xay ra khi va chi khi L = A
—+—=20 y=—
Xy 16
Vay gia tri nho nhét ciia biéu thire P 1a 320.
Cau24: ChonD
€
Tacéd: a** =b> =ab =t = a:tzx:LJrL:z
ab =12 2x 2y
Suyral+l=4z>izx[y>l)
Xy 4y -1 4
P= 6y +yz:>P':_—62+2y:O:>y:§suyramianP[éjz£
4y -1 (4y-1) 4 4) 16

Cau 25: Chgn A
Ta c6: 6log’ b—log; c =log, c—log, b—2log, c+2-1 (1)
p=log, b
bat = pg=log,c.Doc>b>a>1nén p>1,qg>1.
qg=log, c
Khi d6 tr¢ thanh 6p*> —g° = p.g— p—2q+1
<:>6p2—p.(q—l)—q2+2q—1=0

:q—1+5(q—1) g-1

2 2 2 n . P 12 - 2

Do A=(g-1) +4.6.(q—1) =25(¢—1) 20 néntaco
p:q—l—S(q—l):l—q
12 3

Két hop véi didukién p>1,4>1 :>p=qT_l hay ¢—2p =1.

Cau 26: Chon B
Tir gia thiét suyra a>1.
Theo bt dang thirc Cauchy ta co:

3 3 3 3 3
4b:2.2.bS(b+2+2j 30—2(3—61] = log, a Zloga(3—aj :310ga( 3a j
3 4 \b+4 4b b+4 b+4

) 3 ’ 3¢ ) 3 ’
Suyra P=1lo — |+— lo >3lo — |+—] lo .
W g”[4b] 16[ gjj,,a] g”(b+4j 16 e @

4+b

Ttr gia thiét suy ra a > 1,43—ab >1,log, Lﬂb >0,log ,, a>0nén ap dung bat déng thirc Cauchy
+ + =4

4+b
tacod
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Cau 27:

Cau 28:

Cau 29:

2 2 2
P >3log, Sa_ +i log ,, a 23)32.E log, a3 log ., a :2.
b+4) 16 v 22 b+4)] 16 v 4

A . 9 b=2
Vay minP=—< .
4 a=4
Chon D
a1 |3x+2y>0
Piéu kién
3x-2y>0
5
Taco: 9x* —4y° =5<(3x-2y)(B3x+2y)=5<3x-2y =
Y ( y)( y) Y 3x+2y

Xét phuong trinh: 10gm(3x+2y)—10g3(3x—2y)=1<:>10gm(3x+2J/):1083{3 52 j"'l
x+2y

j<:> log,, 3.log, (3x+2y) =10g3( b ]

15
< lo 3x+2vy)=1lo
g, (3x+2y) g3(3x 12y

+2y

<log, 3= < log, 3= log(3x+2y) ( 15 ]

log, (3x+2y) 3x+2y

<:>10gm3=log(3x+2y)15—1 voi 3x+2y >0, 3x+2y#1
Theo gia thiét ta co: 3x+2y <5 va 3x+2y>0, 3x+2y =1
ﬂ5—1<0.

15-1>logs15-1=1log 3.

TH1: Néu 0<3x+2y<1:>10gm3:10g(

3x+2y

TH2: Néu 1<3x+2y<5 = log, 3=log

(3x+2y)

= log, 3>1log,3 < 1<m<5. Vay gié trj 16n nhit cia m 13 5.

Chon D

2x+1j

Ta co (xy+2x+4y+8)log3[ 2szS(2x+3y—xy—6)log2(
y+

@(x+4)(y+2)10g3(yz_i}zjS(y—2)(3—x)10g2(ix_+3lj.

o 12<x <2021
Véi s
2<y <2021

2
ta co: 2y2y+2:>10g3[ y2j20:>VT(*)20
y+

2x+31j>0; 3-x<0=VP(*)<0

Ta co: 2x+1>x—3:>10g2[

Ma theo gid thiét ta c6: VT (*) <VP(*). Do d6 ta suy ra VT (*)=VP(*)

Déu bing xéy ra khi {i :;.Dodc’) ¢6 2018 cip (x,y) thoa mén.
Chon B

Xét 8m=1n|§;1|+xil—xil+2021=f(x)

Taco fi)eo L3 4x* +8x

x—-1 x+1 (x+1)2 (x-1) (erl)z()c—l)2
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=0
Cho f’(x):0<:>r )
x=-
g e o5 1 0 1 + o0
y' + 0 - - 0 o+ +
2021+In3 +w + o

B || g™ "
2021 2025 /2021

m =2025
Vay dé ¢6 1 nghiém duy nhét thi | m =2021+1n3
m=2021

Cau 30: Chon B
Taco: ¥+ =1 y=+/1—x>. Vi y>0 nén y=+/1—x* . Khi d6 P =27 +2” = 2* + 2~
:P'zzxmz—x'z—lznz.(:ho P02 ==
1-x 1—x

. VT =1
Trwong hop 1: Néu x =0 thi {V 0 nén phuong trinh vé nghiém.

, 2x 2@
Trwong hop 2: Neu x#0:< —=
X 1-x°
. 2! , t2'In2-2" 2'(t.In2-1
Xét g(1)==-=g'(1)= ‘; 2 > )<
x20 .
_ 2 _J1_.2 _ b
(2)<:>g(x)—g( 1-x )<:>x- 1-x* < xzt%@x—ﬁ.

1
Taco: P(1)=3, P(—l):% P(szzl 3
. o 3 3 L
KhidoM =2 2 va :E Suyra m+M = 5+2 2
Vay a=2,b=3=a+2b=8.

Cau3l: ChonB

bat a=2%,b=3",khi d6 a,b >0 thoa man (Lz —j a+b) 4.Va P= 4 + b + !
b’ 1+ 1+a 1+ab
NP o1 4 1 1 5
Tir diéu kién ta c6 —+— = <—+—=(a+b)ab2a’+b’>2ab=a+b>2.
a b at+b a b

Taco P=| -1 |+[Ls1]-24+—" =(a+b+1) LIRS S
1+b l+a 1+ab 1+b 1+a 1+ab
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Cau 32:

Cau 33:

2(a+b+1)( J—2+ ! 2:2(a+b)+ 4 -
2+a+b (a+bj 2+a+b 4+(a+b)
1+
Pitt=a+b,taco t>2 va P2i+ 24 . Xét ham sb f(t)=i+ 24
t+2 t°+4 t+2 t°+4

4 s A(e=2) (P +2e+4)
(1+2) (t2+4)2_ (t+2)2(t2+4)2

Hon nita ham s6 f (t) lién tuc trén [2; +oo) , suy ra ham s6 f (t) dong bién trén [2;+oo)

Taco f'(t)z >0,Vt>2

:>minf(t)=f(2)=%.Dod() PZ%.Déu“I”xéyra<:> a=b=1hay x=y=0.

[25+)
i 3

Vay m1nP=E e(O;\/g).

Chon A

Taco 277" <(x*+) —2x+2)4" <277 <’ 47 —2x+2. (1)

Dt ¢ =x*+y* —2x+1. Khi d6 (1) tré thanh 2 <r+1.

y y=2¢

y=t+1

N\

o

Tirdd thitathdy 2' </+1=0<1<10<x’ +)? —2x+1<1 0<(x—1) +)? <1.

Goi (C) 1a hinh tron tam ](1;0), bankinh R=1.

P=—Y o ADPv+(P-4)y+P=0.
2x+y+1
Yéu cau bai toan = A va (C) ¢6 diém chung, tic 1a d(l,A)SR
3P
= il <l=-1-5<P<5-1= P, =5-1~1,23.

max

\/4P2+(P—4)2
Chon C
Ta co: 2(x+1n(x+l))+x2+l:y+ey c>2ln(x+l)+e2h‘(x+l) =y+e'(1).
Xéthamsé: f(1)=t+e',tacod: f'(1)=1+€ >0 nénhamsd f(r) dong bién trén R.
Do do: (1)<:>f(21n(x+1))=f(y)<:>y=2ln(x+1).
Do 0<x<2020 nén 1<x+1<2021<0<y<2In2021~15,22.
Do yeZ nén ye{0;1;2;..;14;15}
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v
C6 y=2In(x+1)=x=e2-1.
Vé6i y e {0;1;2;...;14;15} thichicod y=0 dé xeZ.
Vay c¢6 duy nhét 1 cip s6 nguyén (x; y) thoa man dé bai.
Cau34: Chon B

Nhan xét:
Tt gia thiét f (O) #0 tasuyra x=0 khong phai la nghiém cua hai phuong trinh

447 = f(x) va 4" 447 =f2(§j+2.Tacé 4 447 :ﬁe}’z

(2) 27 -2 =f(—§) (3)
Xét phuong trinh dat tzg. Khi d6 ta co: 4'—47 = f(1) (4)

Theo gia thiét phuong trinh 4 -4 = f (x) c6 10 nghiém phan biét nén phuong trinh c¢6 10
nghiém ¢. Suy ra phuong trinh c6 10 nghiém x phan bi¢t. Gid st 10 nghiém do 1a x;;x,;...;x,,.
Chung minh twong ty ta c6 phuong trinh c6 10 nghiém phan biét 1a —x;;—x,;...;—x,,

D@ thay s6 nghiém ctia phuong trinh bang tong sb nghiém phuong trinh (1) va (3)

Suy ra phuong trinh c6 20 nghi¢m.

Cau35: ChonD
Tap xac dinh: D=(—5;+oo)\{—4;1;2}.

, 1 xz—(m+2)x+2m—1 1 1 1
Taco + = Sm=x— - - .
1n(x+5) 3" -3 x-2 x—=2 ln(x+5) 3-3
bit g(x)=x- Lt 1 .
' x=2 In(x+5) 3"-3
g'(x)=1+ ! ! + 3’“1n32 >0, VxeD.

(36—2)2 Jr(x+5)ln2 (x+5) (3x _3)

Bang bién thién ham sb y=g (x) .

X | =5 —4 1 2 +oo
Y’ uu | [
+oo +o0 + +o0
A —o0 -0 -0
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Phuong trinh (1) ¢6 3 nghi¢m phan bi¢t khi va chi khi m < —% = —4,523(351648) .

me 7
0 { nén m € {-2020;-2019;...;—5}.
m €[-2020;2021]

Vay c¢6 2016 s6 thoa man yéu cau bai toan.
Cau 36: Chon A

Tacod 24" :nln(a+\/a2+1)<:>zam—ln(a+\/a2+1):0 (1).

n

Xét ham sé f(a)=2a" ~in(a+a®+1) voi ae(-L1).

n

Co f'(a)zz_manH— 1 suy ra f'(a):O<:>2—ma’”*1 __ 1 (2)

n Va’ +1 n a’ +1

Theo d¢ bai (1) ¢6 ba nghiém phén biét nén (2) ¢6 it nhat hai nghiém.

. 1
Xétham so Yy =—=,Va e(—1;1).
va' +1 ( )
a
Tacod y'=-— ,a2+1:_ 2 :>y'=0c>a=0(tm).

a’+1 (a2+1)\/a2+1

Ta c6 BBT sau

]

|
—
—

Xét ham s6 p = 2—ma’"’l,‘v’a e(-1;1).
n

Néu M chin thi m—121va m—1 1¢ do d6 ham s6 y = 2™ 4" 4 e (~1;1) 1a ham sé ddng
n

bién nén ham s6 c6 BBT nhu sau

a | -1 0 1
W + 0 +
2m
E
0
2m
1

Tu hai BBT trén ta co (2) ¢6 nhidu nhét 1 nghiém nén 77 chin khong thoa méan yéu ciu bai

toan. Vay M 1a sd nguyén duong 1é.
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Néu m =1 khi d6 f’(a)=3_ ! 1

2
(a)=0e 2= 3
P suyra f'(a) c>n 0 (3).
Theo dé bai (l) co6 ba nghiém phan biét nén (

V2 2 :
©7<—<1<:>2<n<2\/§:>n €¢. Vay M la so6 nguyén duong 1¢ va I6n hon 1.
n

3) ¢6 it nhat hai nghiém

Khi 7 13 s6 nguyén duong 1¢ va 16n hon 1 ta ¢6

y:z—ma’”’l,Vae(—l;l):y'=Lm_1)a’"’2,Vae(—l;l):>y’=0<:>a=0(tm),
n
Ta c6 BBT sau
a | -1 1
it — +
2m Zm
= o
v
e
0

vay (2) c6 it nhét hai nghiém < do thi hai ham s6 y=%,vcze(—1;l) va

a +1
. . 2 2
y=2™ 4" Ya e (~1;1) ct nhau tai hai diém phan biét Lo, N2 (*)
n n
Vi didu kién (*) thi (2) c6 hai nghiém @ <0, @ >0.
Mit khéc ta thdy 0 1a mot nghiém cua phuong trinh £ (a) =0.
Khi d6 ta ¢6 BBT ctia ham s6 f'(a) nhu sau
a | -1 a 0 a, 1
v 2 B = 0 &
£(1)
fla) 4
A
¥ Iy -.,.____..
//// "\‘ Fi
,// fl:alj
/(=)
2 (V241
v . _ f(=n<o |,” n( +)
bé (1) ¢6 ba nghiém phan biét < PN 5 <:>n£2:>ne{1;2}.
f(1)>0 —<ln(\/5—1)
n
. m<15
Vc’nnzlz{ va M 1é,nén cod 7 cap
m>1
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Cau 37:

Cau 38:

Cau 39:

. m<l14 oA o
Véin=2= va M 1é, nén cod 6 cap
m>1

Vay c6 tong cong 13 cip (m,n) thoa yéu cau dé bai.

Chon C

27 < (274 P 204 2) 4 e 27 < gyt 02 o 20 —[(x—l)z + sz—l <0
Pit 1=(x—1) +)? =2 ~1-1<0= 2 <1+l 0<r<1=(x-1) +y* <1.

Do d6 tap hop cac cip s6 (x; ) théa man thude hinh tron (C)tam 7(1;0), R=1.

8x+4

P=————=(2P-8)x—P.y+(P-4)=0 (d
2x—y+1:>( )x y+( ) ( )

3P-12|

J(2P—8) + P’

o PBP-12|<(2P-8)"+ P* & 5-/5<P<5+4/5.

Do d va (C) c6 diém chung <d(1(d)<Re

Chon B
2 log y—z
P=log (8x)—log 2 :10g2(8x)_ ) :3+10g2x_210g2y—1
* 22 ) log,(4x) log, (2y2) 2+log, x 2log, y+1°

Tacod xy<8=log,(xy)<3 < u+v<3,véi u=log, x;v=log, y.

Honntta x,y>1 nén u,v>0.Hay 0<u <3.

Khi dé P:3+u_2v—1:3+u 14 2 ‘
24u 2v+1 2+4u 2v+1
+v<3
Taco T S  S0cve3ium—2 > 2 py 2 3%
v,u=>0 2v+1l  7-2u 7—-2u 24+u
2 3+u
bat f(u)= -1+ , ta tim min, max cda voi 0<u <3,
) f() 7—-2u 2+u f(u)
4 1 3
f'(u)= - s fllu)=0su==—¢€|0;3|.
11 11 3 8 3
Tacd f(0)=—;f(3)=—;f|=|=—=f| = |< < f(3).
101300 =51 (3 -2 = /(2] <= 09
3 . ) 3 3 9
Suyra P> >f|l=|.Nén Pminkhi uy=—=v=3—-——=—.
Y S (w) f(4j TRV
u—3 log x—3 2 2
- 2N T =04 x. =24
;‘@ ‘;@x .Dods 10T =T=242" =520,
V:Z Ingy:Z y:ZZ yozzz
Chon B
Taco e - =1-x-3y @™ +3x+y =" 1 2x =2y +1 (¥)

Xéthamsd f(t)=e'+t ¢ f'(t)=¢ +1>0,V7. Do dé:
(*)@f(3x+y)=f(2x—2y+l)c>3x+y=2x—2y+1©x+y=1—2y>1.
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Khi do ta co

log§(2x+4y—1)+2(m—1)10g3(1—2y)+m2—9>O

< log; (1-2y)+2(m—1)log, (1-2y)+m* -9 >0.

bat u=10g3(1—2y),u>0 , yéu cau bai toan tr& thanh tim m d& bat phuong trinh
u2+2(m—1)u+m2—9>0, Yu>0

Khi d6 ta xét 3 truong hop:

Truong hop 1: A'<0=10-2m<0<m>5.

Trutne hon 2 A'=0 10-2m=0 _ [m=5
ruon, .
ERPEN_L 0T li=m=0

2a

A>0 -2m+10>0
Truong hop 3: {P>0 < m*-9>0 <3<m<5.
S<0 —-2(m-1)<0

Két hop céc truong hop ta duoc m > 3. Két hop diéu kién ta duge m e {3; 4;...; 19}
C6 17 giatri m thoa man.

Cau 40: Chon A
. x+y 3(x+y)
Taco log,| —— :4xy—3(x+y)—1c>10g3—=4xy—3(x+y)
4xy 4xy

3(x+y)26

< 3(x+y)+log,3(x+y)=4xy+log,(4xy) (1). Do x>1,y>1 nén {
4xy >4

Xahmnséf(0=z+kg3zwﬁt>o.Tacoj”@)=1+ﬁl§>0,Vt>o
n

Suy ra ham s6 £(1) dong bién trén (0;+0).
Nén (1) = f(3(x+y)) = f(4xy) = 3(x+y) =4xy

3(x+y)

Talaico P=x>+)’ —3[l+lj:(x+y)2_2xy_
Xy

Xy
16
9

Vi a=xy=%(x+y)2%2\/x—=%\/2©\/;2%<:>a2%

(xy)z—ny—4=%a2 —2a-4=g(a)

D%bhgﬁymhﬁwakszy:%
4
Métkhécle,yZl@(x—l)(y—l)ZO@xy—(x+y)+1ZO@xy—gxy+120<:>xy§3
L s , e o x=1 [ x=3
Dau bang xay ra khi va chi khi hoac
y=3 y=1

Do d6 ae[gﬁ}
4

299 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: MU VA LOGARIT

Khi d6 ta c6 g'(a):%a_zz()@a:%gFﬁJ

Va (9) L ¢(3)=6.Vay P =6 khi |~ hoge ¥ >
agl=|==, =6.Vay P, = i 0dc
8l3)728 Y y=3 1

Cau4l: ChonC

22xy+x+y>0
Taco =8-8xy>0 xy<l1.
x+y>0

Tt 20 B g (0, (389
Xty X+

©2xy+x+y:log2[4(2—2xy)]—10g2(x+y)
< log, (x+y)+(x+y)=(2-2xy)+log,(2-2xy)  (*).
Xét ham dc trung f(¢)=log,t+1, V>0 cb f’(t)=$+l>0, Vt>0.

Suy ra ham sé f (t) dong bién trén khoang (0,+00) nén ta co

2-y
1+2y°

()= f(x+y)=f(2-2x) S x+y=2-2xy=>x=

2—-y

Thay vao P tadugc P =
1+2y

(1+2y)y=-y*+2y = max P =1 khi y=1:>x=%.
Vay 3x+2y=3.

Cau42: ChonD
Diéu kién xe(-2;2), y>0. Tacé log, (%}—logzy:2x+2y+xy—5
< log, (4—2x)+(4-2x) =log, (2y+xy)+(2y+xv) (¥).

Xéthamsd f(t)=log,t+t= f'(t)=

+1>0,Vet>0.
tln

Suyra (*)< f(4-2x)=f(2y+xy) © 4-2x=2y+xy < 4=2x+2y+xy.
‘ ‘ > _4+ 42

Taco (x+y) >4xy=16-8(x+y) suy ra diéu kién ton tai x,» 1a *+y2-d+if2 ‘

x+y<—4-42 (L)

t=x+y

P=(x+y)2—xy=(x+y)2+2(x+y)—4 = t2+2t—4=h(t).

Vay Pmin=36-242 < x=y=-2+2/2.
Cach 2.
(*)<:>xy+2x+2y=4<:>(x+2)(y+2)=8.

Taco x+2>0,y+2>0; x+2+y+222[(x+2)(y+2) =4/2 > x+y>4/2-4.
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Xét P=x"+)" +xy; P+xy+2x+2y+1=xz+yz+1+2xy+2x+2y=(x+y+1)2
= P> (4y2-3) ~5=36-242

x+y=4J2-4
X=Yy

Vay Min P=36-242 khi{ Sx=y=24J2-2

Cau43: ChonD

36 2
Ta co: 3 —§7+ 2 =log, (%—x]

2

30 _ 336 tlog, 9 =log, (36—x2)—10g3 (yZ) s 39 336’ =log, (36—x2)_10g3 (9yz)

3 +log3(9yz)=336’)‘2 +10g3(36—x2) (*)

Xéthamsé f(1)=3"+log,t v6i ¢ >0. Dao ham f’(t)=3’1n3+t1 3>0,Vt>0.
.In
Suy raham s f(¢) dong bién trén (0;+o0).
2 2
Do do, tir (%) tacod f(9y°)=f(36-x7) = 9y* =36 x> = -+ 2 =1,
ot () weh /(0,°)- (3-) 9, 301 o S

Do yeZ va y#0 nén ye{-2;-1;1;2}.

L y="2 .
Voi < x=0:théa man.

y=2
=-1 =-34/3
Véi {y & * \/_: loai.
y=1 x=3\/§

Viy c¢6 hai diém thoa yéu cau bai toan la (O;—2) va (0;2).
Cau 44: Chon B
Taco 277 S(x2 +y’ —2x+2)4x o 2 < (x—1)"+y*+1
Pt r=(x—1)"+»*20.Khid6 2' <t+1,1>0.
Xéthamsé f(¢1)=2'-t-1,120.Co f’(t)=2t1n2—1=0<:>tzlogzﬁztoz0,5287.

f(t)>0<1>1, va £(0)=f(1)=0.

Ta c6 bang bién thién

t —00 0 f[] 1 +0C
7(¢) -0
+o0 i i +00
f(b) 0 0
f(to

Tir bang bién thién suy ra f(t) <0este [0;1] .
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Cau 45:

Cau 46:

Taco te[O;l]:>0£(x—l)2+y2 <1

:4—y<:>2Px+Py+P:4y<:>2P(x—1)+(P—4)y:—3P
2x+y+1

Ap dung bat dang thirc Bunhiacopxki

P =[2P(x=1)+(P-4)y] <[4P* +(P=4) |[(x=1)+ y* ]< 5P’ ~8P+16
Do d6 4P +8P-16<0 < —1-/5<P<-1++/5
Vay P, =—1-+/5~-3,2.

Chon C

3x+3y+4
logz%=(x+y—1)(2x+2y—1)—4(xy+l).

2

& log, (3x+3y+4)—log, (¥ +*)=2(x +y) 3x+3y+4)+1
< log, (3x+3y+4)- [log2 x*+y? +1] x +y —(3x+3y+4).
e log, (3x+3y+4)—log,2(x* +y”)=2(x" +)7 ) - (3x+3y +4).
© (3x+3y+4)+log, (3x+3y+4)=2(x" +y”)+log, 2(x +17) (¥)
Xéthamsé f(¢)=1+log, ¢ dong bién trén khoang (0;+w0)nén
(*)<:>(3x+3y+4)=2(x2+y2)
Taco (x+y)232(x2+y2)c>(x+y)2£(3x+3y+4)<:>(x+y)2—3(x+y)—4so
& —-1<x+y<4.Do x,y lacéac s thuc dwongnén 0<x+y<4=x+y-4<0.

, [x+y—-4<0 x+y-4
Ta co = —
2x+y+1>0  2x+y+1

<0

-2 2(2x+y+1)+(x+y-4
SuyraP=5x+3y 2: ( x+y ) (x y ):2 xX+y-— 4
2x+y+1 2x+y+1 2x+y+l

Vay P, =2 xayrakhi x=y=2.

Chgn A

x+y>0

2

Diéu kién : .
x +y>0

Véimoi xeZ tacod x”>x. Xét ham sb f(y)=log,(x+y)-log, (x2+y).
1 1

Tép xac dinh D =(—x;+0). f'(y) = - >0,VxeD
wpxac x40 S )= 3 (¥ +)in4

= f tangtrén D.

Taco f(-x+1)=log,(x—x+1)-log, (¥’ ~x+1)<0.

C6 khong qua 728 s nguyén y thoa man f ( y) <0

& f(-x+729)> 0 < log, 729-log, (x* —x+729)>0

Sx—x+729-4°<0 < ¥ —x-3367<0 < —-57,5<x<58,5

Ma xeZ nén xe{-57,-56,...,58} . Vay c6 58 —(—57)+1=116 s nguyén x thoa.
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Cau47: Chon C
Xétham s6 f(x) =2020" 2020, Tap x4c dinh R .
-xeR
f(=x)=2020" —2020" =—f(x)
Vay ham s6 trén 1a ham s 1¢.
Mit khac f”(x)=2020"1n2020+20201n2020>0,Vx &R nén f(x) ddng bién trén R .
Taco f(a*+b +ab+2)+ f(-9a—-9b)=0< f(a* +b” +ab+2)~ f(9a+9b)=0

Khi do VXER:>{

<:>f(a2+b2+ab+2):f(9a+9b)<:>a2+b2+ab+2=9a+9b.

& 4a’ +4b* +4ab+8-36a-36b=0 < (2a+b) ~18(2a+b)~19=-3(h-3)’
= (2a+b) -18(2a+b)~19<0 < ~1<2a+bh<19.

4a+3b+1_ 2(a+b+10)+2a+b-19 _y, 2a+b-19

Do d6 P= = = )
0o a+b+10 a+b+10 a+b+10
Cla+b>0 . 2a+b=19 a=38
1 = P<L2vaP=2& = .

2a+b<19 b-3=0 b=3

a
Vay maxP:2<:>{ =a +b>=521.

Cau48: Taco

27 (X4t 24 2)4 @ 27 T < 4yt - 2x 42
27 (2 4y 22x41)-1<0. Pat =X +)" = 2x+]
Xéthamsd f(1)=2"—t-1

f()=2"n2-1 f'(1)=0 2" In2-1=0 ¢ zlogzﬁz 0,53

Béng bién thién

1
| —o 0 log, E 1 +o0
I'(1)
Duya bang bién thiéntacé 0<¢<1,suyra 0<x* + )’ 2x+1<1<:>0< x 1 y* <1,
8x+4
Tacs P=————— = (2P-8)x~Py+(P-4)=0 (A)
2x—y+1

Vi cac s6 X,y théoa man nam trong hinh tron tam / (1;0) ban kinh bang 1 nén ta suy ra

d(1,A)<1e er-8)+ -], o[3P-12/</(2P-8) +P*

J(2P-8) + P
&5-5<P<5+45.
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Cau 49:

Khi P =5+\/§ thi duong thang (A) c6 hé sb goc duong va tiép xac véi duong tron
(x—l)2 +y° =1.

1 . .
Vi (A) ludn di qua A(—E;O] nén voi H(xH;yH) la tiep diém ta co

11 1 1 19 A5
3

Ez A2+ 12 -
J5
Py, —(P-4) _ (5+\/§)T_(\/§+1) :

+ =—=
AI* —IH* HI* 5

Mit khac H thudc (A) nén x, =

2P-8 2W5+2 3

5
Vay rme=5+\/§ dat tai x:% va yZ%.

Vi(m,n) 1 céc s6 nguyén duong nén phuong trinh

2.a” =n.1n(a-|—\/a2 +1)©za”’ =1n(a+\/a2+1)

n

Xéthamsd f(x)= E ln(x ++/x? +1) trén khoang (-1;1), ta co

n

fl(x)="—x""~ ! Cho f'(x)=0<:>2—mx”H= 1

n \/x2+1' n 4l

Xét hai ham s6 g(x):z—mx'"’l,h(x): !
n

2

x +1 .
Ta c6 BBT ctia ham s6 /(x)
1 -1 0 1
h'(z) + 0 -
1
/l(.l‘) L/ \_17
V2 V2
Phuong trinh £ (x) = 0 ¢6 3 nghiém diéu kién can la phuong trinh f'(x) =0 ¢6 it nht 2 nghiém
o2 oL s itnhét2 nghiém
n x> +1

<> hai d6 thi ham s6 g (x) :2—mx'"’1,h(x) — 1 chtnhau tai it nhét 2 diém.

n \Vx® +1

<> hai d0 thi ham s6 g (x)=x"",h(x)= cat nhau tai it nhat 2 diém.

x*+1
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Tu BBT cta h(x)suy ra hai do thi ham so g(x),%(x)cat nhau tai nhiéu nhat hai diém
(m-1):2

& {m-1>0 = me{3,5,7,9,11,13}
mneN :m+n<l14

Khi d6 phuong trinh f'(x)=0c06 2 nghiémx;,x, thoamin —1<x, <0<x, <1.

Ta c6 BBT ctia ham s f (x)

x -1 x 0 Z2 1
/() -0 -0
o / \ y=0 /?(1
f(@) (71/) T~~~
2
’ 5 f(1)>0 ;>ln(\/5+l)
Phuong trinh f'(x)=0c6 3 nghi¢m e (-1;1) < =S < n<2
FEN<0 2 (2 -)

n
Vi neN*:ne{l,Z}

Véi m e{3,5,7,9,11},n6{1,2},m+nS14 c6 10 cap (m,n)

V6i m=13,ne{l,2},m+n<14cé 1 cap (m,n).

Vay tim dugc 11 cap sb (m,n)thoa man yéu cau bai toan.

Cau 50: Chon C
49

7x2—2y

T gia thiéte> 5+9.37 2 = (5 +9*2‘”).

Pat r=x>-2y. T do suyra 5+9.3' = (5+9f).% 5.7 +9.3.7 =49.5+49.9'

Nhan thay 7 =2 thoa man.

t 2
Thét vay v6i £>2 thi 5.7 >5.7° =5.49 va 9.3'7' > 49.9' vi G) >Gj =49—9
Suy ra VT >VP. Chirng minh tuong tu véi ¢ <2 thi VT <VP
Khido x> —2y=2<2y=x*-2.Viy>0=>x'-2>0=x>~/2
2 2
SuyraP=x+x 2+11:x +x+9:x+2+1
X X X
Xét ham sb f(x)=x+2+l trén khoang (\/§,+oo)
X
' 9 x2—9 ' L1 -4 ‘A A
f'(x)=1-= ===, f'(x) =0 < x=3. Ta c6 bang bién thién ham f(x)
x X
x 2 3 +ao
F(x) - 0 +

.f(XJ \ 7/’///,/./'/"

Dya vao BBT tacé min P=7 khi x =3,y :%
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I1. DE VAN DUNG CAO M{ VA LOGARIT S0 02

Cau 1:

Cau 3:

& DE BAI

Cho phuong trinh ln(x2 —llx—Sm) = ln(x—m) . C6 bao nhiéu gia tri nguyén cua tham sd m

sao cho phuong trinh da cho c6 it nhdt mot nghiém thyc?

A. Vo sb. B. 26. C.25. D. 24.
a-2b+8>0
Goi M 1a gia tri nho nhét cta biéu thirc g(a;b)=a’+b* v6i a;b théaman Ja+b+22>0 .Khi
2a-b+4<0
me[0;M] thi tong céc nghiém clia phuong trinh
2 2 A 5
log2 e (x —2x—2+|l—m|) = log%ﬁ (x —2x—3) thudc khoang

A. (ﬁz} B. (1;2+J§).
C. (2+\B;2\/2+\B). D. (2\/2+\/§;+oo).

Tim tap hop tat ca cac gia tri ciia tham s6 m dé ton tai hai s6 thuc x, y thoamin log, y = log pX
va log, [m(x+y)] =log, (x—y)+2.

A. (0;+00). B. [1;+). C. (,+). D. (0;1).

Cho tham s6 thuc m, biét ring phuong trinh 4° —(m+4)2"+2=0 c6 hai nghiém thuc x,,x,
thoa man (x, +2)(x, +2)=4. Gia trj cia m thudc khoang nao dudi day?

A. (3;5). B. (5;+). C. (1;3). D. (-o;1).

Tim céac gia trj thuc cta tham s6 m dé phuong trinh log] x—3log, x+2m—7 =0(*) c6 hai
nghiém thuc x,;x, thoa man (x, +3)(x, +3)="72.

A.mzz. B. m=3. C. Khéng ton tai. D.mz%.
Cho phuong trinh 9* —2m.3" +3m—-2 = 0(*)(m 1a tham s6 thuc). Biét rang tap hop tat ca cac
gid trj cia m sao cho phuong trinh c6 hai nghiém trai dau la khoang (a;b). Tinh 3a+4b.

A. 6. B. 8. C.11. D. 5.

C6 bao nhiéu by sb thuc (x; y) v6i x+y la s6 nguyén duong thoa min

‘x3 +y3‘
10g2 m =10g3 (x+y)

A. 8. B. 12. C.6. D. 10.
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Cau 8:

Cau 10:

Goi S 1a tap cac gia tri nguyén cta tham s6 m dé gia tri 16n nhat cta biéu thiac P =

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cho x, y 13 hai s thuc duong thoa man 5x+ y = 4. Tong tat ca gia tri nguyén ciia tham sd m

2
dé phuong trinh log, Xoytm, x*=3x—y+m—1=0 c6 nghiém la
x+y
A. 10. B. 5. C.9. D. 2.

Cho phuong trinh 5° 4+m = log, (x—m) v6i m 13 tham s6. C6 bao nhiéu gia tri nguyén cia
m € (—20;20) dé phuong trinh da cho c6 nghiém.

A. 20. B. 19. C.0. D. 21.

Cho hai sO thuc X,y thoa man:

2
log ;5 (y2 +8y+16)+10g2 [(5—x)(1+x)] :2log35+4%+log2 (2y+8)2_

X +y? —m‘kh@ng

vuot qua 10. Hoi S ¢6 bao nhiéu tip con khac rong.

A. 16385. B. 2047. C. 32. D. 16383.

Cho phuong trinh mIn? (x +1)~(x+2—m)In(x+1)-x—-2=0 (1). Tap tat ca céc gia trj cla
tham s m dé phuong trinh (1) c6 hai nghiém phén bi¢t thoa man 0 < x, <2 <4 <x, la khoang
(a;+0). Khi d6 a thudc khoang

A. (3,7:3.8). B. (3.6:3,7). C. (3.8:3,9). D. (3,5:3,6).

C6 bao nhiéu bd hai s nguyén (x; y) théa 1< x* +x <2020 va

logx +log(x+1) +x* +x =y +10”

A. 8. B. 4. C.2 D. 0.

C6 bao nhiéu cdp so nguyén (x;y) théa man 0 < x <2020 va 2[x+ 1n(x+1):| +xX+l=y+e’?

A. 0. B. 7. C.1. D. 8.

Tap tat ca gia tri cia m dé phuong trinh Z(JC_I)Z.IOg2 (x2 —2x+3) =4‘x_'”‘.log2 (2|x—m|+2) co

dang mdt nghiém la

A. (—oo;—l}u{lﬁooj. B. [1;+ ).
2 2
C. {l;+ooj. D. .
2

x2—4x—5—log75 —(y+2 .
| =507 3

C6 bao nhiéu cgp s6 thuc (x;y) thoa man dong thoi hai didu kién sau: 7
2|y—2|—|y|+y2 —-y<7?

A. 1. B. 2. C. 3. D. V6 so.

C6 bao nhiéu gia tri nguyén ctia m sao cho bit phuong trinh sau nghiém ding véi moi x € R ?
log, (x2 +2mx +2m’ — 1) <l+log, (x2 +2x +3).10g3 (x2 + 3) .

A. 2. B. 3. C. 1 D. 4.
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Caul7: Biét rang trong tat ca cac cap (x;») thoa man bat phuong trinh
log, (x2 +5° +2) <2+log, (x+y—1) chi ¢6 duy nhat mét cdp (x;y)théa min 3x+4y—m =0

. Khi d6 hiy tinh tong tat ca cac gia tri m tim duoc?

A. 20. B. 14. C. 46. D. 28.

Cau 18: Xét cac s6 thuc duong x,y théa man logl )c+10gl y< logl (x+y2). Tim gi4 tri nho nhét P.
ctia biéu thic P =x+3y. 2 2 2
A. Pmng. B. P, =8. C.P,.=9. D. Pmm=¥.

Céau 19: Cho bét phuong trinh log, (x2 +2x+2)+1 > log, (x2 +6x+5+m). C6 tat ca bao nhiéu gia tri

nguyén cta m dé bt phuong trinh trén c6 tip nghiém chira khoang (1;3) ?
A. 36. B. 35. C. 34. D. v6 .

Cau20: C6 bao nhiéu bd (x;y) véi x,y nguyén va 1<x,y<2020 théa man

2x+1
<(2x+3y-xy—-6)lo ?
2j (2x+3y—-xy-6) gz(x_3j

2
(xy+2x+4y+8)10g3( Y
y+

A. 2017. B. 4034. C. 2. D. 2017.2020.
Cau2l: Cho a,b,c la cic sb thyc thoa man diéu kién a>1,b>0,c>0 va bat phuong trinh

@ (b+ 4c)2x+3 >1 ¢6 tap nghiém Ia R . Biét rang biéu thirc P = % + % —i—% dat gia tri nho

nhét tai @ = m,b = n,c = p . Khi d6, tong m +n + p bang

A.f—é. B.%. C.3—32. D.f—61.

Cau 22: Cho bit phuong trinh

log,, 11+[10g1 (\/)c2 +3ax+10 +4)J.log3a (x2 +3ax+12) >0 .Gia trj thyc cta tham s6 a dé
?

bat phuong trinh trén ¢6 nghiém duy nhét thuoc khoang nao sau day?
A. (2;400). B. (0;1). C. (1;2). D. (-1;0).
Cau 23: Trong tat ca cac cap sb thuc (x; y) théa man logx2+y2+3 (2x +2y+ 5) 21, c6 bao nhi€u gia tri thyuc
clia m dé ton tai duy nhat cdp (x;y) sao cho x*+)” +4x+6y+13-m=0?
A. 1. B. 2. C.3. D. 0

Ciu 24: Goi S 1a tap hop tat ca cac gia tri ctia tham s m sao cho hé phuong trinh sau c6 nghiém duy
nhat.
20207 (20207 =2020 ) (x =1) + (y +3)" <4

e(,\'Jrl)2 +(y73)2

S(x2 +y° +2x—6y+11—m).e'”

Téng cua tit ca cac phan tir thudc tap hop S 1a
A. 88. B. 2410 2. C. 2410 +2. D. 4.
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

C6 bao nhiéu s6 nguyén x sao cho ing v61 moi x co khong qua 242 s6 nguyén y thoa man

log, (x2+y)210g3(x+y)?
A. 55. B. 28. C. 29. D. 56.

Cho biéu thitc P =32 (1+47") =27 va biéu thirc 0 = log,.,_,, 3y . Gié tri nho nhat cita

y+3-2x
y déton tai x thoa min dong thoi P>1va Q>1 lasé y,. Khang dinh ndo sau day la ding?
A. 4y, +1lasdhituty. B. y,lasd voty.

C. y,1a sb nguyén duong. D. 3y, +11a s6 ty nhién chin.

. 1 .
Cho bat phuong trinh (\/x2 —4x+3 +1)10g5 §+—(\/8x—2x2 -6 +1) <0. Bat phuong trinh c6
X
bao nhiéu nghiém nguyén x € [—2019 ; 2019] ?
A. 1. B. 2019. C. 2020. D. 2.

C6 bao nhiéu cdp sb nguyén (x;y)théa man log, (xz +y 4)—10g2 (x+2y)<1va2x-y=0
?
A. 2. B. 5. C. 3. D. 4.

Cho ham s6 y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh sau:

1
T | —o0 -1 1 1 +00

L ( e
fi(z) - o + 0 - 0o+

+00 3 +00
f(z) \ / \ /
2 1

C6 bao nhidu gia tri nguyén cia tham s6 m dé bit phuong trinh
2.6" + (£ (x)=1).9" =3.4"m > (2m? +2m).2*") nghiém dung véi moi x € R.
A. 3. B. 4. C.é6. D.s.

Tim tit ca cac g4 tri cia tham s6 m d hé bat phuong trinh

7R T 1 9020x<2020 (1), L
c6 nghiém
X =(m+2)x+2m+3>0 (2)
A. m>-3. B. 2<m<1. C.-1<m<2. D. m>-2.

C6 bao nhiéu s6 nguyén x sao cho ung véi mdi x c¢6 khong qua 728 s6 nguyén y théa man

log, (x2+y)210g3(x+y)?
A. 116. B. 115. C. 59. D. 58.

5 —x

C6 tat ca bao nhiéu cdp s nguyén (x;y) thoa mian 0<x<3456 va log, (5x+10)—y=

?
A.7. B. 4. C.5. D. 6.
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Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

C6 bao nhiéu s6 nguyén x sao cho ng vé1 mo1 x co khong qua 242 s6 nguyén y thoa man
log, (x2 +y) >log, (x+y)?
A. 28. B. 29. C. 55. D. 56.
Goi S latap hop tat ca cac gia tri thuc cua tham s6 m dé ton tai duy nhét mot cap s6 thuc (x, y)
thoa man dong thoi logx2+y2+2 (4x +4y —4) >1 va x* +y”> +4x—2y—m=0. Tinh tong tat ca cac
phan tir thuoe S
A. 28. B. 25. C. 24. D. 27.
Xét cac s6 thuc x, y théa man PAREIERS (x2 +y° —2x+2)4x. Gié tri nho nhat cia biéu thic

_ BXHE i nhét véi s nao duci day?

2x—-y+1

A. 1. B. 2. C. 4. D. 3.
C6 bao nhiéu s6 nguyén x sao cho tmg voi mdi x co khong qua 728 s6 nguyén y théa man
log, (x2 + y) >log, (x+)?
A. 58. B. 116. C. 115. D. 59.

C6 bao nhiéu s6 nguyén y sao cho ton tai x € (%;4j thoa min 27% 7 = (1 +xy)2712“‘ ?
A. 14. B. 27. C.12. D. 15.

C6 bao nhiéu cdp s6 nguyén (x;y) théa mdn 2 <x <2021 va 2* —log, (x+ 2y’l) =2x—y?
A. 2020. B. 10. C.9. D. 2019.

. . 3 ) 1 P+ x
C6 bao nhiéu s6 nguyén y sao cho ton tai x € (5 ; 5} thoa man 8" =(1+xy).8"?

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

C6 bao nhiéu s6 nguyén y>5 dé ton tai s thuc x théa min
log,s (4x+3y+1)=log, (x2 —2x+y2)?

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

C6 bao nhiéu s6 nguyén y dé phuong trinh 27"+ = (x* +y* —2x+2)4" c6 nghiém thuc x?
A. 0. B. 3. C.1. D. 5.

C6 bao nhiéu gid tri nguyén cia tham s6 m v6i |m|<10 dé phuong trinh

2
logz(-’f ) log, x

—2(m+6)-3 +m* —1=0 c6 hai nghiém phan bit X, x, théaman xx, >27?
A. 16. B. 8. C. 10. D. 9.

142 2 )drs PN e ) o
Cho phuong trinh 3 * —3.3¢ +(m + 2).3 ¥ —m.37"" =0. Co6 nhiéu gia tri nguyén cua
tham s6 m thudc doan [-2020;2021] dé phuong trinh c6 nghiém?

A. 1345. B. 2126. C. 1420. D. 1944.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cho phuong trinh (x2 - 2mx)(2x2’4””’ - 2) + (xz —4x+m— 1)(22"2’4’”" - 1) = 0. Hoi ¢ tat ca bao

nhiéu gia tri thyc cia tham sb m dé phuong trinh da cho c¢6 3 nghiém thyc x?
A. 4. B. 5. C.2. D. 3.

Xét cac s6 nguyén duong a,b sao cho phwong trinh @.4* —5.2* +50 =0 c6 hai nghiém phan biét
X,,x, va phuong trinh 9" —h3"+50a=0 c6 hai nghiém x,,x, théa man diéu kién
X, + X, > X, +x, . Tim gié tri nho nhét cta biéu thic S=3a+4b.

A. 109. B. 51. C. 49. D. 87.

Cho hai s6 thuc duong x,y théa man log, [(x+ 2)(y+ 1)]y+1 =125—(x—-1)(y+1). Gia tri nho
nhét ciia biéu thic P=x+5y 1a

A. P, =125. B. P =57. C. P, =43. D. P, =25.

C6 bao nhiéu cgp s6 nguyén (x;) théa man

(4xy+7y)(2x—1)(ezxy = 64“”7) = [2x(2—y)+y+y} e’.
A. 6. B. 5. C.7. D. 8.
Goi S 1a tap hop chira tit ca cac gid tri nguyén cta tham s6 m dé phuong trinh mii:
4 —(%—3)2*22“3 +%+ 3=0 c6 ding 3 nghiém phan biét thude (0;3] S6 phan tir cua
S la
A 3. B.5. C. 4. D. V6 sd.

10 1
e 1 1 o *
C6 bao nhiéu cap (X;y) théa man 10*" =(x+y+—+—j10”y vaxeN, y>0.
Xy
A. 14. B. 7. C. 21. D. 10.
Cho phuong trinh 3" log, (x* +2x+3)-9"".log, (2|x—m|+2)=0. Goi S la tap tit ca cac

gidtri m dé phuong trinh c6 diing 3 nghiém thuc phan biét. Khi d6 tong cac phan tir ciia S bang
A. -3. B. 2. C.0. D. 3.

311 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TiCH NAM 2022 CHUYEN PE: MU VA LOGARIT

£~ HUGNG DAN GIAI

Caul: ChonC
X =1lx=5m>0
Ta co ln(xz—llx—Sm)zln(x—m)c> x—-m>0

¥ —1lx-5Sm=x-m
x—m>0 x>m
Aad 2 Aad 2
x =12x=4m X" =12x=4m (*)
Xétham s6 y = f(x)=x"—12x trén khoang (m;+0), ta thiy

f'(x)=2x-12; f'(x)=0= x=6.

Phuong trinh (*) 1a phuong trinh hoanh do giao diém cta d6 thi ham sé y = f(x) va dudng

thing y=4m.
Truong hop 1: m<6:
X m 6 +a0
o - 0 +
m?—12m 40
v =~ = am
\ -36

Phuong trinh da cho co6 it nhét mot nghiém thuc khi 4m > -36 < m>-9.
Kéthquiéukién m<6,tadugc -9<m<6.

Ma meZ nén me {—9;—8....5;6} c6 16 gia tri nguyén.

Trwong hop 2: m>6:

_._._____.,_m

0 m*—12m y=4m

Phuong trinh da cho c6 it nhit mot nghiém thue khi 4m > m* —12m
o m’—16m<0<0<m<16. Két hop didu kién m > 6, ta dugc 6 <m <16.
Ma meZ nén me {7;8; ....;15} c6 9 gia tri nguyén.
Vay ¢6 25 gia tri nguyén ciia tham s m thoa yéu cau bai toan.
Cau2: ChonB
x=2y+820
Xét hé phuong trinh: < x+ y+2>0
2x-y+4<0
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V6i A ix=2y+8=0; A, ix+y+2=0; A, :2x—y+4=0;4(-4;2); B(0;4);C(-2;0)
Mién nghiém ctia hé phuong trinh 1a phan gii han boi AABC

= g(a;b) =a* +b* = OM*,M(a;b) € AABC ; OM,, = OH = d (0; BC) = %:Nn e{o;i}

log, - (x2—2x—2+|1—m|)=10g2+\/§(x2—2x—3)
3|1—m|=(2 2+\/§)t—(2+\/§)t_

:to

Xét f(t)=(2 2+\/§)l—(2+\/§)l—1 c6 f’(t)=0<:>t=10gzi/§ %

Bang bién thién
t —00 to +00
f() - 0 +
+00

fe)y | -1
| \f(to)/

:>|1—m|=f(t) luén c6 nghiém duy nhat t :>x2—2x—3—(2+\/§)tl =O;A’=4+(2+\/§)tl >0

Vay phuong trinh luén ¢6 2 nghiém x,,x,va x, +x, =2¢€ (1;2 +\/§)
Cau3: ChonC
O<x,y=1
Diéu kién: {x > y
m>0

1 {ng y=1 {x =y (loai)
< <

Tacod log, y=log, x < log, y= .
: g * log, y log, y=-1 ! (nhan)

Voi y=1:>x>l:>x>l (do x>0).
X X

s 1 1
Khi d6 log, [ m(x+y)]=log, (x—y)+2 < log, |:m(x+;):|:l()gl (x—;)u

X
1 1 2 1
<logy|m| x+—||+log | x—— |=2<log, | m| x* —— | |=2
x x X

4
@m(xz—%jzxzcmz f <:>i=1—L4 ().
x x'—-1 m x

Pé ton tai hai s6 x, y thi phuong trinh (¥) ¢6 nghiém x >1.

1 ,
Véimoi x >1 thi 0<l——4<1,dodédéthéamﬁnbe‘lirathi O<l<l<:>m>1.Vély m>1.
X m
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Cau4: ChonD
Xét phuong trinh: 4" —(m+4)2"+2=0 (1)
Dit £=2"(¢>0).Khid6 (1) tro thanh: £ —(m+4)1+2=0 (2)
Taco: (1) c6 hai nghi¢m thyc x,,x, <>(2) c6 hai nghiém duong ¢,,¢,
4) -820
& (m+4) S m=-4+22 (*).
m+4>0
) t+t,=m+4
Theo Viet ta c6 .
tt,=2
t,=2"% =log, ¢
Giasir { :{xl Ol Khidotirf4, =2 2" =2 x, +x, =1,
t,=2" x, =log, t,
Do d6 (x,+2)(x,+2)=4 < xx, +2(x, +x,)+4=4 S xx, =2
= log, t,.log, t, = -2 <> log, t,.log, tg =2 < log, 1,.(1-log,1,)=-2
1
t = 1 =t =4
log,t, =-1 1Ty
< (log, 1) ~log, 1, —2=0 = 824 2 :>t1+t2=2
log,t, =2 2
L=4=1,=—
2
:>m+4:2:>m:l (tm(*)).Vﬁy mzle(—oo;l)
2 2 ' 2
Caus5: Chon A
bat log, x =¢. Phuong trinh (*) tro thanh 7> —37+2m—7=0.
<A A X N , . <A \ 2 37
bicu kién d€ phuong trinh c6 hai nghi¢ém 1a A =3 —4(2m—7)>0c>37—8m>0<:>m<—
Theo vi-ét taco ¢, +¢, =3 < log, x, +log, x, =3 < x,.x, =27.
(xl+3)(x2+3)=72:>3(x1+x2)+x1.x2+9=72
A L =3 .
= x, +x, =12. Két hop véi xx, =27 = 9(g1asu' X, <X,)
X, =
s 9
Khido 1, =1;t, =2=14, =2m—7=2:>m=5 .
Thir lai, thiy m =% thoa man yéu ciu bai toan.
Cau 6: Chon A

bat 3" =¢ =1t > 0. Phuong trinh (*) tré thanh > —2mt +3m—-2=0.
Dé phuong trinh(*) c6 hai nghiém trai ddu <> x, > 0> x, (x, > xz)

<3 >1>3" o n>1>1,>0.
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{m>2
AN=m-(3m=2)>0 [m’>—3m+2>0 m<l
f+1,>1 2m>1 1
lel 10<:>t(tz)10<:>m>
t,—=1)(t —-1)< tt, —(t +t,)+1<
(6=1)(t 1) b 3m—2-2m+1<0
tt, >0 3m-2>0
m>=
3
m>2
m<1
1 g2
{75 o Z<m<l=1" 3=3a+4b=6.
m<1 b=1
2
m>=
3
Cau7: ChonB
) ‘x3+y3‘
biat t=log, . =log, (x+).
‘x3+y3‘_2t |x+y”x2—xy+y2‘_2[ (x+y)(x2—xy+y2)_2t
Tacod ¢ x* +y? =4 x4y = X4y’ (1)
x+y=3 x+y=3 x+y=3" (1)
oxyryt (2) 2)
- (Mo 2 (2
X +y 3 X +y 3
Tacd: x* +y° >24x*y* < ny|2 Lo ig%gl
X +y 2 2 x+y 2
Dodé ~<1- Y £§.Ti1(2)suyral§[%j <3 hay —1<i<— M2
X +y 2 2 3 2 In3-1n2
Mit khac x+y=3" (1a sb nguyén duong nén x+y € {1;2;3;4;5; 6}
(1—@) j32f 4.[1—@j J?ﬁ’
\2 In2
T (2)tacd >~ >y Do (3) > N IR
3-2.|= 3-2.|=
3
Nén ludn ton tai X,y (x * y) thoa man yéu cAu bai toan voi x + ye {1;2;3;4;5;6} .Co6 12 cap.
Cau8: ChonB

2
log3x+2ﬂ+x2—3x—y+m—1=0
X+y

<:>10g3(x2+2y+m)+x2+2y+m=10g33(x+y)+3(x+y) (l)
Vi x,y>0nén x+y>0.Xétham sd f(¢)=log, 7+ la ham sb dong bién trén (0;+00).

Khi d6 (1)<:> X +2y+m=3x+3y = x -3x—y+m=0 (*)
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Két hop v6i diéu kién 5x+y=4= y=4-5x. Vi x,y>0:>0<x<%.
Ta co (*)<:>x2+2x+m—4=0<:>m=—x2—2x+4,Vxe[O;§j.

Ham s y = —x* —2x+4 nghlchblentren( :) (do —1<0)nén %< —x* =2x+4<4.

Dovay me {2;3} 1a cac gia tri can tim. VAy tong tat ca cac gia tri m thoa ycbt 1a 5.
Cau9: ChonB
bit log, (x—m)=y =>x-m=5 &5 +m=x.
Khi d6 phuong trinh da cho trd thanh 5* +m =y . Do d06, ta c6 hé phuong trinh sau
55+m=y
5"4+m=x
Xéthamsd f(¢)=5+¢ trén R = f/(t)=5"In5+1>0= f'(r) dong bién trén R.

=5 -5 =y—x&54+x=5+y (¥

Do d6 (*)@f(x)zf(y)@x:y <:>x:log5(x—m)<:>m:x—5x.
Xétham sé g(x)=x—5" trén R.

Co g/(x):1—5x1n5; g/<x):O<:>5x:é@leogs[éJ:xo

1 1 1
= o|log. | — lo —=~—-0,917=
g[ gs[lnS]] gs[lnS] In5 o

Ta c6 bang bién thién

+oo

X.u,
I - [> N

Yo
¥
~ :ﬂ £ :{:

Ttr bang bién thién, suy ra phuwong trinh da cho c6 nghiém < m < log, {1 15] 1 15 —-0,917.
n

Ma mEZﬁ(—20;20) nén suy ra mE{—l;—Z;...;—l9} =co —1—(—19)—1—1219 sb nguyén.
Cau 10: Chon D

2 . -1<x<5
biéu kién xac dinh: .
y+—4

5+4x—x°

Ta co: log 5 (y2 +8y+16)+10g2 [(5—x)(1+x)] =2log, +log, (2y+8)2

= logé (y+4) +log, [(5-x)(1+x)]= 2{10g3 [(5-x)(1+x)]-log, 3}+[log2 4+log, (y+4)2}
< 2log, (y+4)2 +log, [(5—x)(l+x)] =2log, [(5—x)(1+x)]+log2 (y+4)2

< 2log, (y+4)2 —log, (y+4)2 =2log, [(5—x)(1+x)]—10g2 [(5—x)(1+x)] (*)
Xét ham s6: f (1) =2log, 1—log, ¢ trén (0;+0)
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2 1 2In2—-1n3 A .
Taco: f'(t)= - = 0 = f(t) dong bién trén (0;+0).
aco: f ( ) t.In3 tIn2 tIn2.In3 g f( ) ong bIen ren( OO)

(%) = £((r+4))= F((5-x)(1+x)) = (y+4) =(5-x)(1+x) & (x-2) +(y+4) =9

_ |x=2+3cost
bat: .
y=—4+3sin¢

P=|Jx*+y° —m‘ :‘\/(2+3<:ost)2 +(—4+3sint)2 —m‘ :‘\/29+12005t—24sint —m‘

Ta cd: 29—12+/5 <29 +12cost—24sint <29+12/5
= 3425 <29+ 12cost —24sint <3+25

P, =|-3+2J5-m
= 3425 —m <29 +12cost—24sint —m <3+ 25 —m = ‘ ‘
Po =[3+245 -]

‘—3+2\/§—m‘S10
P <10 =

max

‘3+2\/§—m‘S10

- —10S—3+2\/§—mS10© 13425 <m<7+25
—10<3+23/5-m<10 T+25<m<13+ 245

VimeZ = me{—2;—1;...10;11} . Do d6 sb ph?m trcua S la: 14

<:>—7+2\/§£m£7+2\/§.

= S6 tap con khac réng cia S 1a 2" -1=16383.
Caull: Chon A
Theo dé ra ta chon diéu kién cua x 1a x>0 = In(x+1)>0.
Truong hop 1: m=0=(1)< In(x+1)=-1(L)
In(x+1)=-1(L) In(x+1)
x+2 < =

m

Trudng hep 2: m#0=(1) <

ln(x+l)=

x+2

In(x+1) voi x>0.Taco: f'(x)=0<
x+2 x+1

x+2—ln(x+1) co g'(x)z -1 !

Xéthamsd f(x)= ~In(x+1)=0.

>———<0 Vx>0
x+1 (x+l) x+1

Xét ham s6 g(x) =
= Ham s0 y = g(x) nghich bién trén (0;40) = g(x)=0 co nhiéu nhit mot nghiém trén
(03+0) (2)

Mit khéc: g(2)g(3)= [g—ln 3}(%—ln 4] <0vahamsb y=g(x) lién tyc trén (0;+o0)
Suyra g(x)=0co it nhét mot nghiém x, e (2:3) (3).

Tur (2);(3)suy ra g(x)=0co6 mot nghiém duy nhét x, e (2:3)

= f'(x)=0 c6 mdt nghiém duy nhét x, € (2;3).

Bang bién thién
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Cau 12:

Cau 13:

Cau 14:

- 0 2 Y 3 4 +-00
+ + o - - -
5
f(=o)
f n3 / \ n5
4
6
0/ \ o]
2 , A ; ~ X 1 In5 6
bé (1) c6 2 nghiém thoa min 0<x <2<4<x, thi 0<_<?©m>ﬁ
m n

:a:iz3,728
In5

Chon D
Piéu kién: x > 0. Taco: logx+log(x+1)+x* +x=y+10

S logx(x+ )]+ x> +x =y +10" < log(x* +x) +x* + x =log(10”) +10”

Xét ham s6: f(¢) =logt+t véi t>0 f'(t)=

+1>0, V>0
tIn10

Ham sb dong bién trén khoang (0;+00) = x> +x =10"
Vi 1<x” +x<2020 nén 1<10” 2020 < 0< y <log2020 ~ 3,305
Ma y chinhan gia tri nguyén nén y € {O; 1;2; 3} .

Véiy=0:x=_1+‘5 (loai) Vi y=1:x=_1+T\m (loai).
Vi y=2:»x=‘1+T VAOL 10ai). Vi y=3m x= V4001 “24001 (loai).

Viay khong c6 bd hai s6 nguyén (x; ) thoa man yéu ciu bai toan.

Chon C

Taco 2[x+ln(x+1)}+x2 +l=y+e’ & ln(erl)2 Jr(erl)2 =Ilne’ +e” (*)

Xéthamsd f(t)=Inz+7 trén (0;+). Taco f'(¢) Lo vei moi 7 €(0;+00).
t

Suy ra ham s6 f(t)=Int+¢ dong bién trén (0;+).

Do d6 (*) & (x+1)2 =e' & y=ln(x+1)2.

Vi x nguyén nén ¢’ nguyén ma ¢’ nguyén khi va chi khi y =0.

Thir lai ta thdy y =0 thi x=0.

Vay c¢6 duy nhat mot cip sd nguyén (x; y) thoa mén yéu cau bai toan.

Chon D

co: 2V log, (x* ~2x+3) =4 ".log, (2[x —m| +2)
&2V log, ((x-1)" +2) =2 "L log, (2[x—m|+2), (1)

2!

Xétham so g(t)=2"log, (1+2),20.Co g'(¢)=2"In2.log, (H2)+—(t+2)1n2 :
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Dé thdy, g'(¢)>0 V¢>0 nén hamso g(¢)=2"log,(¢+2) dong bién trén [0;+x), (2)

(x—l)2 =2(x-m), x=m

Tu 1 , 2 ta co: x—1) =2|x—m| =
m @ (x-1)" =2fx-n| [(xl)z_z(xm)’m
X —4x+2m+1=0,x>m (3)
=
X’ =2m-1,x<m (4)

. ) o L R i AN'=3-2m=0
Trudng hep 1: (3) c6 nghiém kép va (4) vo nghiém < oSmed.
2m—-1<0
A'=3-2m<0
Trudng hep 2: (3) vo nghiém va (4) c6 nghiém kép < {2 | Om oSmed.
m-—1=
AN'=3-2m=0
Trudng hep 3: (3) va (4) c6 nghiém kép trung nhau < {2 | Om Smed.
m-—1=
Viay khong c6 m thoéa yéu cau cta dé bai.
2m=—x>+4x-1,x>m (P)
Cach khac: Ta co6:
2m=x"+1, x<m (Q)
P thi (P) va (Q) 1a hai parabol nhu hinh v&.
\_‘\:‘
\
\
\
II|
-
IIII IIII E:
,. \@®)
A1 \

Theo d0 thi thi dudng thang y = 2m ludn ¢6 nhidu hon mét diém chung véi (P) va (Q) nén khong
c6 gia tri m thoa yéu cau ciia dé bai.

Cau 15: Chon B
Gidi bat phwong trinh 2|y —2|-[y|+»* -y <7 (1).

Béng xét déu

¥ —0 0
y-2 w ‘

|
[=T R
+

y - 0 + ‘ +

Trwong hop 1: y<0
BAt phuong trinh (1) ©2(y-2)+y+)y'—y<Te )y -2y-3<0-1<y<3
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Cau 16:

Két hop diéu kién y<0 suyra —1<y <0 (¥)

Trwong hop 2: 0<y<2

Bét phuong trinh (1) & -2(y-2)—y+)* —y<T oy —4y-3<02-T1<y<2+47
Két hop voi diéu kién 0< y <2 suyra 0<y <2 (*¥)

Truong hop 3: y>2

Bét phuong trinh (1) <:>2(y—2)—y-i-y2 —yS7<:>y2—IISO<:>—\/ﬁSyS\/ﬁ

Két hop voi diéu kién y>2 suyra 2< y<Afll (F%%)

Tir (%), (%), (¥**) suy ra tap nghiém ciia bat phuong trinh (1) 1a —1< y < JIT.

X’ —4x—5‘ x? —4x—5‘

i
7log7 5 = 5

X —4x—5‘—10g75 _ 7‘

Taco 7‘

1
>
5

e 1
Laicé—ISyS\/ﬁc>1Sy+2§x/ﬁ+2c>—\/ﬁ—2s—(y+2)s—l:>5('VZ)SSIZE

[ —4x-3|-log; 5 1
s

1

5

—43(—5‘—log7 5

Nen 7" =50 o

5*0’*2)

x=-1

o \x2—4x—5\—10g75=1°g7%@{‘xz_“x_s‘:()@ [x=5-

y+2=1 y+2:1 y:—l

Viy ¢6 2 cip s thuc (x;y) thoa man dé bai 1a (-1;-1) va (5;-1).
Chgn A
log, (x2 +2mx +2m’ —1) <l+log, (x2 +2x+3).log3 (x2 +3) (*).

X’ +2mx+2m’ —1>0
Diéu kién {x* +2x+3>0 < X2+ 2mx+2m* —1>0.
¥’ +3>0
Dé bét phuong trinh (*) nghiém dang véi moi x € R thi trude hét x* +2mx +2m”> —1> 0 phai

c6 nghiém vdi moi x € R. Dicu nay twong duong voi

a>0 1>0 X m>1
Lo, s ol-m*<0e (1).
A<0 " |m’—(2m’ -1)<0 m< -1

Véi x=-1 thi (*) tr& thanh

log, (2m2 — Zm) <1+log,(2).log,(4)=1log,12
<:>2m2—2mS12<:>m2—m—6S0<:>—2SmS3(2)

Tu (1), (2) vado meZ nén me{—2;2;3}.

Thr lai

V6i m=3 thi (*) ¢ thanh log,(x” +6x+17)<1+log, (x* +2x+3).log, (x* +3). Tuy nhién

bat phuong trinh trén khong thoa véi x = —% nén chung ta loai truong hgp nay.
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Cau 17:

Cau 18:

Cau 19:

V6i m==2 thi (*) tré thanh log, (x* +4x+7) <1+log, (x* +2x+3).log, (x* +3).
Bét phuong trinh trén ¢6 nghiém véi moi x € R vi
log, (x* +4x+7) <log,(3x* +9) =1+log, (x* +3) <1+log, (x* +2x+3).log, (x* +3),VxeR.
Tom lai me {—2;2} .
Chon D
biéu kién xac dinh x+y—-1>0.
Xét phuong trinh log, (x2 +3 + 2) <2+log, (x+y-1)
< log, (x2 +y° +2) <log, 4 +log, (x+y—1)
& x’ +y +2<4(x+y—1)(Khi do6 diéu kién xdc dinh x+ y—1> 0 ludn ding)
o xP+y’—4x-4y+6<0(1)
Cap (x,y) thoa man BPT (1) thudc hinh tron c6 tam 7(2;2);R = V2
Cap (x,y) théa man PT3x+4y —m = 0 thudedudng thingd .
Vi trong tat cd cac cdp (x;y) théa man log, (x2 +y° +2) <2+log,(x+y—1) chi c6 duy nhat

log, (x> +y*+2)<2+log, (x+y—1
mot cdp (x;y)thoa man 3x+4y—m=0 nén hé gz( Y ) g (x+y )phéicc’)
3x+4y-m=0
nghiém duy nhét.

Khi d6 duong thangd tiép xtic véi hinh tron c6 tim 1 (2; 2);R= V2

ed(I,d)=R B2 g 4 e 14— 152 e m142543.
Negwe 5

Vay tong tAt c cdc gid tri m tim duoc 1a 14+5v/2 +14—52 =28.

Chon C

Taco

log, x+log, y<log, (x+yz)<:>10g1 ()cy)slog1 (x+y2)<:>xy2x+y2 &y —xy+x<0.

2 2 2 2 2

@yzﬁ(y—l)x:y>l. Suy ra xzyy_zl:>P=x+3y24b};—:13y=f(y),trénmién (l;+00).
: y=2()
Ta c6 f'(y):4y(y+§glj;j?’,f( )=0e i Do dé Pmm:f(%j:9
=3
Chon A

Bét phuong trinh d4 cho tuong duong log, [7 (x2 +2x+ 2)] > log, (x2 +6x+5+ m)

7(x2+2x+2)>x2+6x+5+m 6x° +8x+9>m ,
= = c6 nghiém Vx 6(1;3). )

2
X +6x+5+m>0 X +6x+5>-m

f'(x)=12x+8>0

=6x"+8x+9
Xeét {f(x) e ,Vxe(1;3).
g'(x)=2x+6>0

,Vxe(1;3),taco
g()c)zx2 +6x+5
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Cau 20:

Cau 21:

\ 1)>m
Yé&u cau bai toan < {f( )

g(l) >—m

12>-m

23>m
= < -12<m<23.

Ma meZ = me{-12,-11,-10,..21,22,23} . Vay c6 36 gi tri m can tim.

Chon B

Tir gia thiét két hop DPKXD ciia bat phuong trinh ta c6:1< y <2020;4 < x < 2020;x, y € Z (1).

& (x+4)(y+2)log, (%) +(x=3)(y-2)log, (

Xét f(x) =log, [2’“ +31) = log, (2 +
x_

Vi y =1 thay vao (*) ta dugc:

3(x+4)log, (%j —(x-=3)log, (

= +31j <0 (ludn ding Vx €[4:2020]do (1) va (2)).

x-3

X —

2x+1

_3jso *).

2y 2x+1
Taco: (xy+2x+4y+8)lo <(2x+3y—-xy—-6)lo
(xy y+8) g{y+2J (2x+3y—xy-6) gz(x_J

j >0,Vx €[4;2020] (2).

Suy ra ¢6 2017 b (x;). V&i y =2 thay vao (*) ta thay luon ding Vx e [4;2020].
Suy rac6 2017 b6 (x;). Voi 3<y<2020= y-2>0.

2y
Xét =log,| —— [=1o
g(y) g{y+2j gs[

y+y]>10g3[y+2
y+2 y+2

j:o,vym 3).

Suy ra (*) vo nghiém ( Do (2) va (3) ). Vay c6 4034 bo (x; ).

Chon D
Taco

ax2 .(b + 40)2er3

& x* +2log, (b+4c).x +3log, (b+4c)>0(*)

(*) c6 tap nghiém la R khi va chi khi
log (b+4c)—3log, (b+4c) <0< 0<log, (b+4c)<3<=1<b+4c<d’.

Bang cach 4p dung bat dang thirc Cauchy-Schwarz dang Engel cho céac s6 thuc a,b va cac sd

2 2

La b

thuc duong x,y,tacd6 —+—
Xy

S (a+b)2

xX+y

va bat dang thirc Cauchy cho 4 s6 duong, ta co

€K__9

v61 dau

>1 x* +(2x+3)log, (b +4c)>0

X

xéy ra khi va chi khi =2
Yy

16a 1 1 16a 1 4 16a 9 16a 9
P=—f——=—t—+— 22—+ > —+—
3 b ¢ 3 b 4c 3 b+4c 3 a . 32
.Suyra mnP =—.
16a 16a 16a 9 16a 16a 16a 9 32 3
>4 — 4 = 24— = = ===
9 9 9 4 9 9 9 4 3
16a_9 a=
9 a’ ;
DAu “=" xay ra khi va chi khi {b+4c=a’ bzg.
b=2c 9
c=—
a>1,b>0,c>0 16
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Cau 22:

Cau 23:

9

Khi do6 m=%,n=—,p=i vam+n+p= 51

9 9
b :
8 16 2 8 16 16
Chon B

log,, 11+{10g1 (\/x2 +3ax+10 +4)).log3a (x*+3ax+12)20 (1)

7

X +3ax+10>0

Diéu kién | .Datr=+x*+3ax+10, 1>0.

O<a=—
3

(1) = log,, 11-[log, (t +4) ].log,, (£ +2)20 (2).

(1) c6 nghiém duy nhat suy ra (2)c6 nghiém duy nhat.

Vé trai cua (2) 1a mot ham s6 lién tuc theo bién ¢ trén nira khoang [0;+ ).
Diéu kién can dé (2) ¢6 nghiém duy nhét 1a phuong trinh

log,, 11 —[log7 (1+ 4)].log3a (t2 + 2) =0 (3) c6 nghiém duy nht.

Taco (3) < 1-log, (t+4).log,, (£ +2) =0 < log, (t+4).log,, (£’ +2) =1.
it f(r)=log, (t+4).log, (£ +2), t>0.

D@ thay ham f'(¢) dong bién trén nira khoang [0;+0) va f(3)=1.

Suy ra phuong trinh (3) c6 nghiém duy nhat =3

Taco t=3Vx* +3ax+10=3 <= x* +3ax+1=0 (4)

Phuong trinh (4) c6 nghiém duy nhét khi va chikhi A=0< 94> -4=0<a= i%.

5 2 .
So voi diéu kién ta nhan a = 3 Thu lai véi a =§ bat phuong trinh (1) tro thanh

log211—10g7(m+4).10g2(x2+2x+12)20 (5). Pt u=+/x’ +2x+10,u >3,
Khi d6 (3) < log, (u+4).log, (u” +2)<log,11 (6).

Vi ham /(u)=log, (u+4).log, (1’ +2) ddng bién trén nira khoang [3;+w) vah(3)=log,11
nén (6) < h(u)<h(3)eu<3.

Kéthop v6i u>3 suyra u=3 < x’+2x+10=3 < x=—1.

Vay gid tri a thoa man bai toan la az%e(o;l).

Chon B

Thcé:bgﬁth2x+2y+5)21¢>2x+2y+52x2+y2+3

&P+ —2x-2y-2<0 & (x—1) +(y-1) <4 (1).

(1) 1a hinh tron (C) tam 7, (11), ban kinh R =2.

Mit khéc x* +y* +4x+6y +13-m=0 < (x+2) +(y+3)" =m(2).

. Ta thdy (x; y) = (—2; —3) khong thoa man bat phwong trinh (1) .

X
Véi m=0, (2)@{
y=-3

323 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: MU VA LOGARIT

Cau 24:

Véi m <0, khong ton tai cap (x;y) théa man (2) .
V61 m >0 thi phuong trinh (2) la phuong trinh duong tron (C') tim 7, (—2;— 3) , ban kinh

R,=m.

Ton tai duy nhét cip s6(x; ) thoa man hé (1)va (2) khi va chi khi (C) va (C’)cé mot diém

chung duy nhét <> hinh tron (C ) va dudng tron (C ') tiép xtc ngoai véi nhau, hodc hinh tron

: . II,=R +R 5= +2 =9
(C) nam trong (C') va tiép xuc trong véi nhau <:{ SR Jm @[m
I, =R, - R 5=m-2 m=49-

Vay c6 2 gid tri cia m thoa man yéu cau bai toan.
Chon A
Tir phuong trinh 2020 (2020*‘”}’2 —~ 20204 ) +(x=1)" +(y+3)" <4 taco
20207772 2202022 4 2 412 —2x+6y+6<0
20207 437 4% +2<20205° 7 4+ 2x =6y —4 (1)
Xét ham s6 f(1)=2020" +1,Vt e R cb f'(f)=2020".1n2020+1>0,Vs e R do d6 f la ham
dong bién trén R
Bét phuong trinh (1) tr¢ thanh f(x* +)* +2)< f(2x -6y —4) < X’ + " +2<2x -6y -4

4:>(x—1)2 +(y+3)2 <4.(%

Ta thy mién nghiém ctia bat phuong trinh (*) 14 hinh tron tam 1, (1;-3) vabankinh R =2.
Tir phuong trinh ¢ "0 < (x + )% +2x 6y +11-m).e” taco

L3 o (x+ 1)2 +(y- 3)2 -m+1(2)

Xéthamsd g(t)=e¢' —t-1,VteR ¢ g'(t)=e' -1 do dé ta cé bang bién thién 1a

T —00 0 +00
g' (w) - 0 +
+00 400
e 0

Suy ra bét phuong trinh g(¢) <0 < ¢ = 0, do d6 bt phuong trinh (2) tré thinh
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Cau 25:

Cau 26:

Cau 27:

(:1;+1)2 —F(y—3)2 —m =0 (*%)
Dé hé phuong trinh c6 nghiém thi phuong trinh (**) ¢6 nghiém, hay m > 0.
Néu m = 0, phuong trinh (**) c6 nghiém (-1;3) khong théa man (*)
Néu m > 0, khi d6 tap hop diém M (x,») biéu dién nghiém ciia phuong trinh nam trén duong
tron tam 7, (~1;3), bankinh R, = /m .
Do d6 dé hé phuong trinh c6 nghiém duy nhét thi hai duong tron niy phai tiép nhau hay
LL =R +R, |2V10=2+m [ -44_810
Lllz =& —R2|<:> 2\/E=‘2—\/ﬂ = m =44 +8/10
Do d6 tong cac phan tir ctia m 1 88.
Chon D
x+y>0
Diéukién { x* + y > 0. Khi d6
xX,yeZ

log; (x+y)

log, (x* +7) > log, (x+y) & x* +y>4 ex’+y>(x+y)™

o x—x>(x+y)" —(x+y) (1)

bit r=x+y=1¢>1thi (1) duoc viétlaila x> —x > —¢ (2)

V6i mdi x nguyén cho trude c6 khong qua 242 sé nguyén y thoa man bat phuong trinh (1)
Tuong duong véi bat phuong trinh (2) c6 khong qua 242 nghiém 7.

Nhan thdy f(¢)=¢"*~¢ dong bién trén [1;+e0) nénnéu x* —x >243°%* —243 =781 thi s& c6
it nhat 243 nghiém nguyén ¢>1.

Do d6 yéu cau bai toan tuong duong v6i x> —x <781 <> —27,4<x<28.4.

Ma x nguyénnén x e {-27,-26,...,27,28} .

Vay co tat ca 28+28 =56 s6 nguyén x thoéa yéu cau

bai toan.
Chgn A

3 y=2x+1 1 y=2x+1
Taco: P=3"""4| = - = >1

4 2
Nhan xét: Néu p-2x+1<0 thi 3> <1 va e

5
X

3 y—2x+1 1 y—2x+1
(Z] < (E) vay nén P<1.

3 y=2x+1 1 y—2x+l1
Néu y—-2x+1>0 thi 3" >1 va [Zj > (5] vay nén P>1

Do viy: y—2x+1>20= P21 (1),

Tu (1) taco Q21=3y>y+3-2x<2x+2y-320 (2).
—-2x+120 2

Tu (1),(2) ta duoc yor .Vay y=—.chondap an A
2x+2y-320 3

Chgn A
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. x<1
x —4x+32>20 >3

Diéu kién x4c dinh phuong trinh: % >0 x>0 o {x -

1<x<3
8x—2x>—6>0 o

. 1 .
Véi x =1 thi bat phuong trinh <> log; 3 +1<0< 0<0= x =1 la nghiém bat phuong trinh.

. 1
Véi x =3 thi bat phuong trinh < log; §+§ <0 (khong xay ra).

= x = 3khong 1 nghiém cuia bat phwong trinh.
Vay bat phuong trinh c6 mot nghiém nguyén x e [—2019 ; 2019] .
Cau 28: Chon C
Ta co: logz(x2 +y° +4)—log2 (x+2y)<1 (1) < log, (x2 +y° +4) <log,(x+2y)+log,2
& log, (x*+ )" +4)<log, (2x+4y) < x* + )  +4<2x+4y & (x—1) +(y-2) <1

Tép hop nhitng diém M (x;y) thoa man diéu kién (1) 1a hinh tron tdm 7(1;2) ban kinh R =1

—
e

&€

o !
Tudosuyracod 5 cap sb nguyén (x;y) thoa mﬁnldiéu kién (l)lé: (i;l) , (2;2), (0;2), (1;2) va
(1;3).
Trong 5 cap sb (x;y) trén thi c6 3 cap sb thoa man diéu kién 2x—y20 1a (l;l) , (1;2) va
(2:2)
Cau 29: Chon B
Theo bang bién thién ta co f(x)=2L,vxeR.

- —— 4
b

Xét  bat  phuong  trinh 26" +(f7(x)-1).9" =34 m = (2m> +2m).2*")
& 2.6™ +(£2(x)=1).9" 3.4 > (2m +2m) 4'0)
2.6/ +(f2(x)-1).9"" 2 (2m + 5m) 4'¢)

3 f(x) ) 3 2£(x) )
<:>2(§j +(f (x)—l).(—] 22m”+5m.

X
X
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Cau 30:

bat f(x)=t=121.

t 2t
Bét phuong trinh tré thanh 2(%) +(t2—1).(%j >2m’ +5m. (*)
3 t 5 3 2t
Xét g(t)=2.| = | +(t"—1).|=| , t=>1.
et g (1) @ ( )@
3(3Y 3\ 3(3)
"()=2.In=.| = | +2¢t.| = #-1)2In=| = 0 Ve>1.
g() n2(2j+ @ 1) nz(zj 7

Suyra g(t) ddng bién trén [L+o) = g(r)2g(1)=3.

Dé bét phuong trinh (*) c6 nghiém dung v6i moi ¢>1 thi min g(¢)>2m*+5m.

te[1; +0)
1
Khi d6 3>2m’ +5m <:>—3SmSE.Vi meZ nén me{—3;—2;—l;0}.

Chon D
Piéu kién: x>—1, v6i DK nay ta co (1) < 77 (7> =72)+2020(x = 1) <0 (*).
x=1>0
7 =7*>0
do vy hé bat phuong trinh da cho khong théa khi x> 1.
x-1<0

77 =77 <0

Xét x>1, khi do ta co { do d6 7V (7" = 7%)+2020(x —1) > 0 nén (*) v6 nghiém,

Xét —1<x <1, khi do { do d6 7V (7> = 7%)+2020(x —1) < 0 nén (*) nghiém dung

véimoi x €[~1;1]. Do vAy hé bat phuong trinh da cho c6 nghiém khi va chi khi bat phuong trinh
x> —(m+2)x+2m+32>0 c6nghiém x e[-1;1].

Ta c6 x*—(m+2)x+2m+3>0< m(x—2)<x’—2x+3, khi xét véi Vxe[-11] ta duoc

2_
mx—2)<x’—2x+3 e mz T 23 )
x=2

, 2 2x43 2 4yl —2-3
Pat him 6 g(x) =222 taco gl(X) =1~ ¢'(x) =0 | V3
-2 (x-2) x=2443

tir dy ta co bang bién thién cta ham s6 g(x) trén [-1;1] nhu sau
v e 21— 1| +e

g'() £ 0 -

2-23

g(x)

2 -2

Tur bang bién thién ta c6 (*) 6 nghiém véi x e[~1;1] khi va chi khi m>-2.

Viy tit ca cac gia tri m thoa man bai toan 1a m>-2.
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Cau3l: Chon A

x+y>0

x2+y>0'

Piéu kién : {
Véimoi xeZ tacd x* >x. Xét ham sb f(y)=log3(x+y)—log4(x2+y).

Tap x4c dinh D= (-x;+0) (do y>—-x=y>—-x7).

i) p— !

- >0,VxeD (do x*’+y>x+y>0,In4>1n3
()3 (¥+y)ins (dox"+yzxty )

= f tangtrén D.

Taco f(-x+1)=log,(x—x+1)—log, (" —x+1)<0.

C6 khong qué 728 s6 nguyén y théaman f(y)<0

& f(=x+729)> 0 log, 729—log, (x* —x+729)>0

S X —x+729-4"<0 < ¥’ —x-3367<0 < -57,5<x<58,5

Ma xeZ nén x e {~57,-56,...,58} . Vay c6 58 —(=57)+1=116 s6 nguyén x thoa.
Cau 32: Chgn C

Ta co: 10g5(5x+10)—y=5yT_x@2[log5(x+2)+1]—2y=5y—x

& x+2+2logs (x+2)=5"+2y = 50 Lolog (x+2) =57 +2y (1)

Xéthamsd f(¢)=5+2¢ trén R.

Taco f'(t) =5'In5+2>0 VteR, suyra ham sb f(t) lién tuc va dong bién trén R .

Tu (1) ta co: f(log5 (x+2)) = f(y) , suy ra log;, (x+2) =y.

Vi 0<x<3456 nén log 2 <log, (x+2)<log;3458 suy ra: log;2 <y <log,3458.

(tic1a 0,43< y <5,063)

Do y lasdnguyénnén y e {1 ;25 3;4;5} . Ung véi mdi gia tri nguyén y , ta c6 mot gia tri nguyén
ciia x thudc doan [0;3456].

Vay ¢6 5 cdp s6 nguyén (x;y) thoa man yéu clu cua bai toan.

Cau 33: ChgnD

x+y>0 . 5 =1
Do nén x+y>1.Datt=x+y, .
xeZl,yel teN

Ta co log4(t+x2—x)210g3t<:>10g4(t+x2—x)—10g3t20 (1)
Xét ham sb f(t):log4(t+x2—x)—log3t,te[1;+oo)
1

1
"(¢)= - 0,V 1;
/() (t+x2—x)ln4 l‘ln3<  Vre(li+o)

Sl,Vte(l;+oo))

(Do t+x*—x>t>1,VxeZ nén 0< .
(t+x°—x) ¢

Ham s f () nghich bién va lién tuc trén (1;+ ).
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Cau 34:

NX: V6i moi x € Z c6 khong qua 242 gia tri y € Z thoa man (1) <>c6 khong qua 242 gia tri
teNthoaman f(7)>0.
Suyra f(243)<0 < log,(243+x” —x) <log,243 =5 < x* —x 781 <0

o 1_225\/5 <x< 1+225\/§ .Do x€Z nén x e {-27;-26;...;26;27;28} .

Viy ¢6 56 gia tri x thoa méan yéu cau.

Chon A

Diéu kién x4c dinh 4x+4y-4>0< x+y>1

Ta co: 10gxz+y2+2(4x+4y—4)21<:>x2+y2+2S4x+4y—4(d0x2+y2+2>1)
2 2

Xty +§>1

4 2

Vay nghiém ctia x> +)* —4x—4y+6 <0 ludn thoa diéu kién xac dinh

S+ —dx—4y+6<0x+y>

x4+ —4x-4y+6<0

Yéu ciu bai toan < { c6 nghiém duy nhét

X+ +dx—2y-m=0

Tac()<:>{

X+ —dx—4y+6<0 - (x—2)2+(y—2)2 <2
¥+ +4x-2y-m=0

(x+2)2+(y—1)2=m+5

Taco: (x+2) +(y—1) =m+5 o nghiém khi va chi khi m+5>0 < m>-5
Trwong hop 1: m=-5 tacod
{(x2)2+(y2)2<2<:>{16+1<2
(x+2) +(y-1) =0 (¥x="Zy=1
Loai m=-5

Trwong hop 2: m > -5

(vo ly)

X +y —4x—4y+6<0

Ta c6 sO nghiém cua { la s0 diém chung cda hinh tron

¥+ +4x-2y-m=0

(x=2) +(y-2) <2 vaduong tron (x+2) +(y-1)" =m+5

Vay hé c6 nghiém duy nhét khi va chi khi hinh tron (x—2)"+(y—2)’ <2 va dudng tron
(x+2)2+(y—1)2 =m+5 chi c6 duy nhit mot diém chung <> hinh tron (x—2)2+(y—2)2 <2
tAm 7(2;2); R=+2 va dudng tron (x+2) +(y—1)" =m+5 tam J(-251); R'=m+5 tiép
xuc ngoai véi nhau hodc tiép xuc trong va R'> R.

Truwong hep 1: hinh won (x-2)"+(y-2)"<2 tm 7(22);R=+2 va duong tron
(x+2) +(y—1)" =m+5 tam J(-2;1); R'=/m+5 tiép xiic ngoai v6i nhau

SUU=R+R' &7 =2+Jm+5 = Im+5=\17-2

o m+5=19-234 & m=14-2/34

Truong hop 2: hinh tron (x-2)' +(y-2)'<2 tam 7(2;2);R=+2 va duong tron

(x+2)2+(y—1)2 =m+5 tam J(—2;1);R':\/m+5 tiép xtic trong véi nhau va R'> R
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SR =IJ+RVm+5=V17+V2 &m+5=19+234 &> m=14+234

Vay S={14+2\/§;14—2\/§}
Cau35: ChonD
Taco: 2577 < (x2 +y° —2x+ 2)4x N AR —(xz +y° —2x+l) <1(*).

bat t=x2+y2—2x+1=(x—1)2+y2ZO.
Xéthamsd y=f(t)=2'—t= f'(t)=2'In2-1>0, suy ra f () dong bién.
Do dé (*) < f(¢)< f(1) < <1 hay ()c—1)2+y2 <1 13 hinh tron 6 tm 7(1;0); R=1.
Mat khac P:MQ(ZP—8)x—Py+P—4=O.
2x—y+1
3P-12|
J(2P=8) +P?
Suy ra minP=5-+/5.
Cau36: Chon B

Bai toan tré thanh <1 4P —40P+80<05-+/5<P<5+4/5.

2
X +y>0
Pidukién: 4 7
x+y>0
x+y=3

2

Pt £ =log, (x+y). Khi d6
; g (x+) {x o4

=3 -

& 2y Y x>4 3 (*).
x +3 —x>4

Xét ham s6 g(r)=4'-3" .

g'(t)=41n4-3"1n3 .

g’(t)=0c>4’1n4—3’1n3=0<:>t=10g4m<0.
§1n4

Béng bién thién ctia ham s6 y = g(¢):

L
t |—oc 294 In4 0 +00
g'(t) - i £

Vi mdi sd nguyén x goi a la sb khong am thoa min x*—x>4°-3° | trong d6
X' =x>20 VxeZ.

Dua vao bang bién thién cia ham sé y = g(¢), tacd 4° -3 >4'-3 < a>¢.

Mit khac y=3"-x=>-x<y=3 -x<3"—x.

Theo yéu cau bai toan ing véi mdi x nguyén c6 khong qua 728 s nguyén y .
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Cau 37:

Do do: 3“ <728 < a <log, 728

, 1= J1+4(4 -3¢ 111 4(4" —3°
Khi d6: x> —x>4° -3 < TAE ) T4 -3

2 2
= x €(—57,4755; 58,4755) = x €[-57;58].

Viy ¢6 116 s6 nguyén x théa méin bai toan.
Chon A
Cach 1:

Taco 27 =(1+x9) 27> & 27> =11 xy (1). Suy ra 1+xy>0:>y>_—1.
X

Ma xe(%;4j:>%<x<4:>—3<_—l<_7l nén y>-3=ye{-2-10;;2;3..}.
X

(1) 277 _1—xy =0. Pat f(x)=27""""> _1-xp.

Pao ham: f'(x)=(6x+y—12)27 "2 27—y

= f"(x)=6.1n27.277 2 4 (6x+ y—12) 277 In? 27> 0,Vx, y e R

Suy ra do thi ham s f(x) =73 i —1-xy 1a1m trén R, hay phuong trinh f(x)=0 c6
tdi da 2 nghiém. D& théy x =0 la mot nghiém cua f (x) =

Ma yéu cau bai toan 1a ¢o nghiém x € (%;4) , nén nghiém con lai phai thudc (%;4). Hon nita

1y
3

f(x) lién tyc trén R nénf(%j.f(4)<0 Ta co f( ) 7% —1—§;f(4)=274"’—1—4y

1)

Suy ra f@).f@) :{27?; _1%)(27” ~1-4y)=g(»).

Dung chtrc nang table cia may tinh dé tinh cac giatri g ( y) Vol y € {—2; -1;0;1;2; 3}

1

-1,.X
(nhap ham (27 303 —1—%}(27” —1—4X) va chon start X =—2,end X =15, stepla 1)
Ta nhan thiy g(—2);g(—l);g(l);g(2);...;g(12) déu nhan gia tri am, tirc 1a f(%j.f@) <0.
Nén ye{-2;-1;1;2;3;..;12} théa yéu cau bai toén.
Vay ye{-2;-1;1;2;3;...;12} , hay c6 14 gia tri y

Cach 2: CASIO
Ta cé: 27 = (14+x) 27 & 27 ™ =14 xy (1). Suyra I+xy>0= y >
x
. 1 1 -1 -1
Ma x e 5;4 :>§<x<4:>—3<—<7,nen y>-3=ye{-2-10;1;2;3..}.
x

(l)c>273x2+xy—l2x 1— Xy = 0. Pit f( ) 73x +xy—12x l—xy.

_ll
Tacof(j 273 3 -1- ;/f(4):274y_1_4y
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Suy ra ij.f(4) =[2731*§ _1%}(27” —1-4y)=g(»).

Dung chirc ning table ciia may tinh dé tinh cac gia tri g ( y) voi y e {—2; -1;0;1;2; 3}

1

X
-1x X
(nhap ham (273 3 —l—?j(ﬂ” —1—4X) va chon start X =—2,end X =15, stepla 1)

1 1
, 1 f(—j=0 =
Ta nhan thay g(0)=0<:>f(§j.f(4)=0<:> 3 & x , nén y=0 loai vi

3
f(#)=0 Lx=a
xe(l;4j.
3
Ta nhan thdy g(-2):;g(-1);g(1);g(2);...;g(12) déu nhan gia tri am, tic la f(%].f(4) <0.

Ma f(x) lién tuc trén (%;4) nén f(x) =0 tOn tai it nhat mot nghi¢m xe(%;4j. Tuc la

yE {—2;—1;1;2;3;...;12} thoa yéu cAu bai toan.
Ta nhan thay g(y)>0 voi y=>13.

Khi y>13thi f(x) =27 x>0, Vx {%;4) nén loai y >13.

Vay ye{-2;-1;1;2;3;...;12}, hay c6 14 gid tri y.
Cau 38: Chon B
Pit log, (x+2")=t=>x+2"" =2 < x=2'-2""
Phuong trinh d cho trd thanh: 2" —r=2(2'=2"") - y < 22" +y=2.2" +1
Xét ham sb f(x) =2.2"+x dongbiéntrén R= y =1.
Suy ra phuong trinh log, (x +2! ) —yox+2 =2 o x=2""
2<x<2021=2<2"" <2021 < 1< y—1<log, 2021 < 2 < y <log, 2021 +1.
Do yeZ nén ye {2;3;4;...;1 1} c6 10 gia tri nguyén cua y .
Ma x = 2" nén véi mdi sb nguyén y e {2;3;4;...;1 1} xéc dinh duy nhit mot gia tri nguyén x .
Vay ¢6 10 cip s6 nguyén (x; y) thdéa man bai toan.
Cau 39: Chon C
Tac: 8 =(1+xy).84" N —(1+xy)=0.Xétham so f'(x) o —(1+xy)
Ap dung bat dang thic a* > x(a—1)+1 tacod
7 (x) = g —(1+xy) >7(2x2 +xy—4x)+l—(1+xy) =14x’ +2x(3y-14)>0,V y =5
Do do y<4
Vé6i y<-2= xy<—1= f(x)>0 (loai)

Véi y=—1:>f(x)=82"2"5x +x-1
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Cau 40:

Cau 41:

Taco f(5)>0; f(%j<0:>f(x)=0 c6 nghiém xe(%;Sj = y =1 théaman

x=0

I (TM) = y =0 thoaman

V(’yiy=0:>82"2=84"<:>[
Vé6i y>0co f(5)=8"""—(1+5y)>0,V y>0

U ( ]<Ovy {1;2;3;4}3f(x)=006nghiémxe(%;Sj
Vayy { 0 2 34}

Chon B
. s 4x+3y+1-15=0
bit log15(4x+3y+1):10g6(x —2x+y )=t<:> 5 (*).
(x—=1) +)y*=6"+1
Hé c6 nghiém < duong thang A:4x+3y+1-15 =0 va dudng tron (C):(x—l)2+y2 =6'+1

c¢6 diém chung, v6i tim 7 (1;0)

5-15 '
@d([,A)SR@%S\/6’+1 < 225'-10.15" - 25.6' SO<:>15’—6.(§J -10<0

t

t
Xét ham s6 f(t)=15’—6.@j —10. Pao ham f’(t)=15[.1n15—6.(%j ln%>0,Vl
Do vay: ham s6 £ (¢) dongbién trén R. Khidé £ (7)< 0 < 1<0,9341

Do (x—l)z+y2 =6"+1 nén |y|£\/6’ +1, dan dén |y|£6. Két hop gia thiét ta suy ra y = 6.
Thr lai:
Véi y =6, h¢ (*) trd thanh
4x+19-15"=0 (15f 23
5 =
(x—1)’ =6'-35 R
Néu £ <0 thi 15’ <1,6' <1=> 225 +1089 >46.15' +16.6" .
Néu t>1=>15" > 6', ta s& chirng minh 225’ +1089 > 62.15".
Thit vay, ta c6 225' +1089-62.15 =(15' —31)2 +128>0

J =6'—35< 225" +1089 = 46.15" +16.6' (**)

Dén dén 225" +1089 > 62.15" > 46.15' +16.6" .

Néu 0<s<1 thi 15 <15,6' <6= 225 +1089 > 46.15' +16.6"
Viay (**) vo nghiém.

Chon B

Taco 27+ = (x2 +y? —2x+2)4x o 2 (x—1)" +y* +1

it £ =(x—1)’+)7 20, khi do 2’ =1+1,1>0.
Xét ham sb f(t):2’—t—1, t>20.Co f’(t)=2’1n2—1:0<:>t:logzizto ~0,5287.
n

f'(t)>0t>1, va f(0)=£(1)=0.
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Cau 42:

Cau 43:

Ta co bang bién thién

t |—o0 0 ty 1 +00
f@) - 0 *
+00 +o0
) 0 0
flto
A t=0
Tur bang bién thién suy ra f (t) =0 1

x=1
Véi t=0=(x-1)" +)? =o@{ .
y=0
Voi t=1=(x-1) +)* =1= y’ <l=-1<y<I1
Ma y nguyénnén y nhéan gia tri—1 hoac 0 hodc 1
V&i mdi gidtri y = -1 hodc y =0 hodc y =1 ludn c6 gia tri X thoa man.
Vay c6 ba gid tri cia ¥ thda man.
Chon D
biéu kién xac dinh: x> 0.

lo;

X . logz(xz) oo x 2
Pit t=3 ~ v6i¢>0.Taco 3 =321°gﬂ:(3'“ ) —.

Phuong trinh da cho trg thanh £ —2(m+ 6)t+m2 -1=0.

Nhan théy mdi gia tri £ >0 c6 mét va chi mot gia tri x > 0.
Do d6, phuong trinh da cho c6 hai nghiém phan biét khi va chi khi phuong trinh c¢6 hai nghiém

(m+6)" —(m*-1)>0
duong phan bi¢t hay 2(m+6)>0 @me(—f—;;—lju(lﬁoo).
m —1>0
Taco xx, >2 < log, (xx,) > 130000 5 3 o 3hnubnn 5 3 o ghal) gonle) 5 3

S tt, >3 hay m2—1>3<:>me(—oo;—2)u(2;+oo).

Két hop lai, ta dugc m > 2 hodc —f—;<m<—2.

m| <10 nén me{-3;3;4;5;6;7;8;9;10} .

Do d6 c6 9 gia tri m théa man yéu cau bai toan.

Vi m nguyén,

Chon A

Diéu kién x>0.
el EEON SN

Taco: 3 * =33 +(m+2)3 " —m3 =0

Loy Lo LI

T T j+(m+2).3" =0 (5.
NN N N R 2 L

Pat =37 =37 >30T 23297

Khi d6 phuong trinh ¢6 dang: < #* —=3.° +(m+2)t—m =0 (**).
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Ta tim m €[-2020;2021] dé phuong trinh (**) ¢ nghiém 16n hon hoac bang 27.
Taco: (**) & (1-1)( =2 +m)=0 &£ =2+m=0 (1227)
1-m=>0

=1+J1-m

~

o (t-1) =1-m @{
Viay dé phuong trinh (* *) ¢6 nghiém 16n hon hoic bang 27.

1-m=>0 m<1
@{HHZ27©{l_m2676<:>ms—675.
Vi m €[-2020;2021] nén cb: 2020—675+1=1346 gia tri m .
Cau 44: Chon A
(3 =2mx) (277 = 2) + (x* = 4w+ m—1) (277 ~1) = 0
Nhan 2 vé véi 2:

(2 - 4mx)(2x2’4’””’ - 2) +(x*—4x+m- 1)(22"“4'"" - 1) -0

Dt a=22"—4mx, b=x’—dx+m—1=a(277" —2) (22 -1)=0 (¥)

b+1 a+l
Néu a#0,b#0 thi 2 -2 22
a
5 x=0
a=0 x —2mx=0
Suy ra: (tm): s =|x=2m
=0 x =4x+m—-1=0

X —4x+m—-1=0 (1)

Dé co 3 nghiém thyc phan biét thi c6 nghiém:

7+4/65
8

x=0=>m=1; x=2m=>m=

;nghiém kép =>m =35

Cau 45: Chon A
DPit u =2 >0 thi phuong trinh tr¢ thanh au’ —bu+50=0.
Phuong trinh c¢6 hai nghiém phan biét x,,x, twong duong phuong trinh c6 hai nghi¢m phan biét

b*> —200a > 0

duong u,,u, , nghia la U >0 < b’ >200a.
a

50
a

>0

bit v=3" >0 thi phuong trinh tré thanh v’ —b.v+50a =0 . Phuong trinh c6 hai nghiém phan
bi¢t x,,x, twong duong v6i phuong trinh c6 hai nghiém phan biét duong v,,v,, nghia la

b*—=200a >0
b>0 < b*>200a.
50a>0

Taco x;+x, > x +x, < log, v, +log, v, >log, u, +log, u, < log,(v,v,) > log, (uu,)
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Cau 46:

< log, (50a) > log, [&J < log, a+log, a>log, 50-log, 50 ~ 2,08.
a

Mt khéc ham s6 f(a)=log,a+log,a (a>0) la ham s tang, f(2)~1,63 va f(3)~2,58

nén a>3. Tirdétacd b* >200a >600=5>25.Viy minS =3.3+4.25=109.
Chon C

log, [ (x+2)(y+1) ™ =125~ (x~1)(y+1)

< (y+1)log [ (x+2)(y+1)]=125-[(x+2)-3](y+1)

125
< log [ (x+2) y+1:|=——[ x+2)-3] < log, (x+2)+log, (y+1)= m—(x+2)+3

= logs(x+2)+(x+2)=£+51—10g5(y+1)+10g5 5
y

c>logs(x+2)+(x+2)=£51+log5(y+1)_1+log5125
y+

<:>10g5(x+2)+(x+2)=12—5+1 g{ ! 1J+10g5125
y+

y+1

125 125

= 10g5 (X+2)+(X+2) =10g5 [EJ—FE

().

bat f(¢)=1log,t+¢. Tap xac dinh: D =(0;+c). Taco: f'(1)=

+1>0,VteD.
tIns

Suyra f(t)=log, ¢+t dong bién trén (0;+x).

(*)<:>f(x+2)=f(%j<:>x+2=%<:>x=%—2

Ta co: x>0<:>£—2>0<:>£>2<:>125>2(y+1) <:>y<g.
y+1 y+1 2

Kéthop véi y>0tacod ye (0;%). Ta c6 danh gia:

P= x+5y—12—5—2+5y=£51+5(y+1) 722 125

5(y+1)—7=43,‘v’y (0 gj
y+1 y+ y+1 2
. 12 12
Dang thuc xay ra @—5=5(y+1)<:>y:4e(0;—3j:>x=23
y+1 2
Vay P,

min

=43 khi (x;y) = (23;4).

Cau47: Chon A

Phuong trinh < (4x+7)(2xy - y)(ezw’y —eM ) =(4x+7)-(2xy-)
D@ thdy x,yeZ va y =0 khong la nghiém cta phuong trinh nén phuong trinh thanh

1 1 1 1
_ Pt a=2xy—y, b=(4x+7)taduge ¢* — L= ¢t 1
o=y (@xs7) it a=2xy—y, b=(4x+7)ta duoc e —=

2xy— 4x+7
exyy_ex —

Ham s6 f(t)=¢' 1 dong bién trén mdi khoang (—o0;0), (0;+0) nén ta xcets 2 truong hop
t

sau :
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Néu a.b >0 phuong trinh e“—lze”—l@azb thay lai ta dugc y = dx+7 =2+ 2 do
a b 2x -1 2x -1

xX,yeZl
Nén suy ra 95(2x—1) dodo 2x—1e {il; i3;i9} gia va thu lai ta dugc 6 cap (x;y).

. a1 a<-1
Néu ab<0=> hoac
b<—1

4 e”—ehZe—l>2
= € do d6 phuong trinh khong xay ra.
b<—-1 1 1
L l<l1=2
a b

Trwong hop {

as-— 5
Tuong tu truong hop {b >1 cling khong xay ra do d6 c6 6 cap (x; y) thoa man de bai.

Cau 48: Chon C
Ta c6: 4% 2 —[ﬁ
21

Pt 1=2""2"2 (1>2)

—3)2“**3 + L4320 e 4722 —2(ﬂ—3j AL gy
21 21 21

z |0 1 3

4 32
1 \ /
2

Phuong trinh tré thanh: 7 —2[%—3} +%+ 3=0 (%)

Dé phuong trinh di cho co dung 3 nghiém phén biét thudc (0;3] thi ¢6 thé xay ra cac truong

hop sau:
— . 4<t <32
Trudng hop 1: Phuong trinh (*) c6 hai nghiém phan biét #,,z, thoa man
2<t,<4
2
Ta c6: 12 —2(ﬁ—3jt+ﬂ+3=o M _LHOES_ e
21 21 21 2t—1

Khao sat ham trén doan [2;32] ta c6 BBT:

t |2 3 4 32
f'(t)

1219/63
19/3

e
£t) \ 43/7
6 ,/”///)"
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Tir bang bién thién ta c6 diéu kién can tim la: % < % < L4 <129<m<133.

Do meZ = m={129;130;131;132} . Vay c6 4 gia tri nguyén cia m théa man diéu kién dé bai.

f =2

Trudng hop 2: Phuong trinh (*) c6 hai nghiém thoa man .
2<t,<4

f, =2
Thay #, =2 vao phuong trinh (*)ta dugc m =133 khi d6 ¢6 hai nghiém 14

2

>4

Viy c6 tit ca 4 gia tri nguyén ctia tham s6 m thoa mén diéu kién dé bai.
Cau49: Chon A
107 =[x+y+l+l].1oxly oo LN o 105 ={1+i).10;+l
Xy Xy xX+y Xy
Xétham sd f(t) =1.10" trén khoang (0;+).
fi()=10"+£10'In10>0, V¢>0 nénhamsd f(¢)=110" dong bién trén khoang (0;+o)

10 1

— —+1
Do d6: 10 .10x+y:(1+ij-10xy IS 10 =1+L
xX+y xy x+y xy

<:>10=(x+y)[1+iJ@10—(y+lj=x+l.
Xy

y X

1 1 )
Vi y+—22, Vy>0 nén x+—<8< x> —8x+1<0<4—15<x<4++/15, xeN
y X

= xe A={1;2;3;4;5;6,7}.

A>0
. 2 1
V6imdisd a>0 phuong trinh y+—=a <y —ay+1=0 (*) c6{S=a>0
4 P=1>0

= Phuong trinh luén ¢6 hai nghiém y > 0. Vy c6 14 cdp (x;y) théa min yéu cau bai toan.
Cau 50: Chon A
Tacod: & 3(“1)2.10g3 [(x + 1)2 + 2} =3 Jog, (2|x —m|+ 2)
Xétham s6 f(¢)=3"log, (¢+2) v6i t €[0;+00)
3
(t+ 2)ln3
Suyra f(t) dong bién trén [0;+).

Taco f'(¢)=3"In3.log,(1+2)+ >0Vie[0;+x)
Do d6 <:>f((erl)z)=f(2|x—m|)<:>(x+1)2 =2|x—m|

{2x—2m=x2+2x+1 {2m=—x2—1
= =

2x—2m=-x"-2x-1 |2m=x"+4x+1
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Xét phuong trinh hoanh d6 giao diém ctia dd thi (B):y=—x> -1 vado thi (B,):y=x"+4x+1
X —l=x"+4x+1 2 +4x+2=0x=-1=>y=-2.
V& hai db thi (P) va (R,) trén cing mot hé truc toa do Oxy ta dugc:

K

1
2m=-1 |"773
Tir d6 thi ham s ta duoc | 2m =2 < | m=—1 thoa yéu cau bai toan.
2m=-3 3
m=-——
2 , A e .1 3
Tong cac phan tircua S 1a —5—1—5:—3.
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I11. BE VAN DUNG CAO M UA LOGARIT S0 03

Cau 1:

Cau 3:

Cau 4:

Cau 8:

& DE BAI

Cho cac s thuc khong am a,b,c thoa man 2° +4" +8° =4. Goi M,m lan luot la gia tri 16n
nhét, gia tri nhé nhét ctia biéu thitc S =a+2b+3c. Gia tri cia biéu thirc 4" +log,, m bang
20 B. 2096 c. 28 p. 12
500 729 50 25

Biét rang x,y 1a cac s thuc duong sao cho 3 s6 u, = 8%, u, =227y =5y theo thu tu

1ap thanh mot cap s cong va mot cap sé nhan. Khi dé, tich 2*.y* ¢o gié tri bang:

A. 10. B. 5. C. 5. D. 1.
Cho ham sd y = f(x) c6 bang bién thién nhu hinh v&
x ) -1 1 400
J'(x) + 0 - 0 +

1 0
1) / \ /
0 —4

Bt phuong trinh £ (&) <m(3e" +2019) nghiém diing véi moi x € (0;1) khi va chi khi

-2 > LO o p s SO
1011 3e+2019 3¢+2019

A. m> B. m>

1011
Cho a,b 13 hai sb thuc thay ddi thoa min 1<a<b<2, biét gia tri nhd nhét cua biéu thic
P=2.log, (b2 +4b—4)+logi a 1a m+3/n véi m,n 1a s nguyén dwong. Tinh S=m+n.

A. §=9. B. §=18. C. S=54. D. §=15.

C6 bao nhiéu s nguyén y € (—20; 20) thoa man 2+log (3x2 +1) <log g (yx2 —6x+ 2y) voi
moi xeR?

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

Cho hinh vuéng ABCDcé cac dinh 4,B,C twong mg nam trén cac dd thi cua cac ham sb
y=log,x,y=2log, x,y=3log, x. Biét rang dién tich hinh vuong bang 36, canh 4B song song
v6i truc hoanh. Khi d6 a bang

A. 6. B. 3. c. 6. D. 3.

3
Cho phuong trinh (logix—log2 %j\/ex -m=0. Goi S la tap hop gia tri m nguyén voi

me [—10;10] dé phuong trinh c6 dung hai nghiém. Tong gié tri cac phan tir ciia S bang

A. -28. B. 3. C. -27. D. —-12.
P R . |log,;x" +16 .
SO gia tri m nguyén, m e[—20; 20] ,sao cho min —— =16 la
<031 log o5 x+m
A.S. B. 1. C. 20. D. 40.
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Cau 9:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cho phuong trinh In(x+m)—e*+m =0, v6i m la tham s6 thyc. C6 bao nhiéu gid tri nguyén
me [—202 I; 2021] dé phuong trinh d cho ¢6 nghiém?
A. 2022. B. 4042 . C. 2019. D. 2021.

Cho céc s6 thuc x, y thoa man 5+16.4° 2 = (5+16x2-2y).72y-x2+2. Goi M va m lan luot I

gid trj 16n nhit va gid tri nh nhét ctia bidu thire P =XV *20 in - Mm.
2x+2y+5
A T=15. B.T:%. C.T:%. D. T =10.

< (4x+ 7)(2xy—y)(e2"y’y —e‘”‘”) =2x(2-y)+y+7 Cho a, b, c 1a ba sb thuc duong doi
mot phan biét. C6 bao nhiéu bd (a;b;c) thoa man: a”*> <b*?; b*? <25 ¢*? <a?

A. 1. B. 3. C.6. D. 0.

. . 1 1 :
Xét tat ca cac so thuc duong x,y thoa man x;;)y +log(2—+2—j =1+2xy. Khi bicu thuc
X Zy

1 I S N
7+? dat gia tri nho nhat, tich xy bang
9 I 2

1
A —. B. —. C. —. D. —.
200 64 100 32

Cho phuong trinh log] - (\/x2 +1 +x)+(m2 - 2)10g24§ (\/x2 +1 —x)—lz 0 v6i m 1a tham s6

thuc. Goi S 1a tip hop tit ca cac gia tri cia m dé phuong trinh c6 2 nghiém phan biét XX,

thdéa man @ =7+4+/3 . Tich céc phan tir cia S bang

\/ﬁ X,
A. —4. B. 4. C.0. D.2.
Xét cac s6 nguyén duong a,b sao cho phuong trinh a.4* —b.2* +50 =0 c6 hai nghiém phan biét
x,,x, va phuong trinh 9" —b3"+50a=0 c6 hai nghiém x,,x, théoa man diéu kién
X, +X, > x, +x,. Tim gi4 tri nh6 nhét cta biéu thic S=3a+4b.
A. 109. B. 51. C. 49. D. 87.

Cho hai s6 thuc duong x, y théa man log, [(x+1)(y+1)]y+1 =9—(x-1)(y+1). Gia tri nho

nhit cta biéu thic P=x+2y la

11 25
A. P, = B. P, == C.P. =-5+6J3. D.P. =-3+62.
C6 bao nhiéu s6 nguyén 7 thoa man ln—x+l>ln—x+ﬂ, Vx>0 x=#19
x+lI x x-1 x
A. 2. B. 1. C. Vo so. D. 0.

C6 bao nhiéu s6 nguyén y nam trong khoang (—2021;+oo) sao cho véi mdi gid tri ctia y ton
tai nhiéu hon hai s6 thuc x thoa man x* + y+(x2 —x).2020”y = (2x2 —x+y).2020Hz ?
A. 2020. B. 2019. C. 2021. D. 2022.
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Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cho phuong trinh 2log, ———— (\/Zx +1 |y|) —3"1 4 2x=0.Véi cac cap s (x;y) thoa

N2x+1-1
. 1 :
man phuong trinh trén, gia tri nho nhat cia 7' = g\/ 2x+1 (2x + 4) +2x+ g —2.3% thudc khoang

nao sau day?
A. (~4-2). B. (-11;-9,5). C. (-6;4). D. (-9,5,-8).

Cho ham s bac 4 ¢6 d6 thi nhu hinh v&. C(’) bao nhiéu gia tri nguyén cta tham s6 m va

me[-2021;2021] dé phuong trinh logf +x[ f(x)=mx]=mx’ - f(x) c6 hai nghiém
duong phén biét?
Y
1
0
—1 1 X
A. 2022. B. 2020. C. 2019. D. 2021.

Bi¢t dicu kign can va du cua tham s0 m dé  phuong trinh

logz1 (x + 2)2 + 4(m —5)logl L— 8m+4=0 co nghiém thudc [—§;6J la
2 5 X +2 2
me (—oo;a]u[b;+00). Tinh gia tri biéu thtc T=a+b.

A.T:—§. B. T——2 C.T:§. D.ng.
3 3 3 3

Cho hai sé thyc duong g, b théa min %logza =log2%. Gi4 tri nho nhit cia biéu thuc

P=4a3+b3—4log2(4a3+b3) duoc viét dudi dang x—ylog,z , voi x,y,z>2 1a cac sb
nguyén, z 1asd 1é. Tong x+ y+z bang
A, 11. B. 2. C. 1. D. 4.

C6 bao nhiéu gia tri nguyén cia tham s6 m dé Dbat phuong trinh
—4x+ . N
log, xz# <2x*+7x+7—m nghiém dang véi moi x €[1;5]?
X +x+2

A. 11. B. 10. C.9. D. 12.

Xét cac s6 thuc x, y théa man 5 ()" o5 (x2 +3° —1—)@/)—53"”1 =0. Goi m, M lan lugt
1a gia tri nho nhat, gid tri 16n nhat cta biéu thie P =x* + y* —x*y*. Khi d6 3m+2M bang

A 3m42M =1, B. 3m+2M=; C. 3m+2M=?. D. 3m+2M =—1.

Tim tat ca cac gia tri thuc ctia tham s6 m sao cho khoang (2;3)thuéc tap nghiém cuia bat
phuong trinh log (x2 +1) > log; (x2 +4x+ m) -1
A.m e[—l2;13]. B. m e[—l3;l2]. C. m e[—l3;—12]. D. m 6[12;13].
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

C6 bao nhiéu s6 nguyén x € [—202 1;2021] dé tmg véi moi x co toi thiéu 64 s6 nguyén y thoa

man log,/x*+y >log, (x+y)?
A. 3990. B. 3992. C. 3988. D. 3989.
Goi S 1a cac cdp sb thuc (x,y) sao cho In(x—y) —2020x=In(x—y) —2020y+™' va
xe[-1;1]. Biét rang gia tri 16n nhét cia biéu thuc P = 2" (y+1)—-2021x* v6i (x,y)e S dat
dugc tai (x,;y,). Ménh dé nao sau day dang?

11

1 1
A. x, e{z;l] B. x, E{Z,E} C. x, €[-1;0). D. x, E{O;Zj.

Co6 bao nhiéu cdp so X,y la cac sO nguyén khong am thda man:

2(1+\/M)2 +log, (x+2y)=2log, (x2 +y° +2)cy+)c)+2(x+y)2 +4x+4y
A. 2. B. 3. C.4. D. 5.
C6 bao nhiéu sb nguyén m <2021 dé c6 nhidu hon mot cip sb (x; y) thoa man
log. ., (4x—2y+m) >1vadx-3y+1=07?
A. 2017. B. 2020. C. 2019. D. 2022.
Cho céc sb thuc x,p,z thoéa man log, (2x2 + yz): log., (x3 + 2y3): log z . C6 bao gia
tri nguyén ctia z dé c6 ding hai cip (x, y) thoa mén dang thirc trén.
A. 2. B. 211. C.99. D. 4.
C6 bao nhiéu s6 nguyén duong y sao cho tng véi mdi y ludn co it hon 2021 sb nguyén x
thoa min [log2 (x+3) —1].(log2 x—y)<0
A. 20. B. 9. C. 10. D. 11.

Co6 bao nhitu s6 tu nhitn @ sao cho tdn tai sd& thuc x thoa
20217 (3 +2020) = ) 42020
A.9. B. 8. C.5. D. 12

C6 bao nhiéu cgp s6 nguyén duong (x;y) véi y <2021théa man

x+1
2y+
A. 2021(2021—1). B. 2021(2022—1). C. 2022(2022—1). D. 2022(2022+1).

log 1S4y4+4y3’—xzyz—2y2x.

Cho céc sb thuc x,y,z théa man log, (2x2 + y2) =log, (x3 + 2y3) =logz. Co bao gié tri nguyén
clia z dé co ding hai cip (x, y) thoa man dang thirc trén.

A. 2. B. 211. C. 99. D. 4.

S gia tri nguyén duong ctia m dé bat phuong trinh (2“2 -2 ) (2)C - m) <0 c6 tap nghiém chira

khong qué 6 s6 nguyén 1a:
A. 62. B. 33. C. 32. D. 31.

Cho phuong trinh m2" T g 2 =g log, (x2 —4x+log, m) +3, (m 1a tham s6). C6 bao

nhiéu s6 nguyén duong m sao cho phuong trinh da cho c6 nghiém thuec.

343 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: MU VA LOGARIT

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cau 40:

Cau 41:

Cau 42:

Cau 43:

A. 31. B. 63. C. 32. D. 64.

Hoi ¢6 bao nhiéu sd nguyén 4m a dé phuong trinh 3 ﬁ = x+|x—4|+a c6 hai nghiém
thuc phﬁ’n biét?

A. V0 s0. B. 5. C.7. D. 4.

Tap hop tit ca cac gia tri thuc cta tham s6 m dé phuong trinh

e +e" = 2(x-|—\/1—x2 )(1+x\/1—x2) c6 nghiém 1a

A. (—oo;ln2). B. 0;lln2 . C. l1n2;-|-oo . D. —oo;lln2j.
2 2 2
C6 bao nhiéu s nguyén m € [—2021; 2021] sao0 cho ton tai s6 thuc x théa mén:

1
oms_{mam)
3727 -3 ——|x|+1=—log, x|+ m
In2
A. 2021. B. 4041. C. 2020. D. 4040.
Goi S 1a tap cac sO nguyén me[-2020;2020] dé phuong  trinh
log; x—log 5z x=m—./m+log, x c6 dung hai nghiém. S6 phan tir cia S bang
A. 1. B. 2020. C. 2021. D. 0.
Cho phuong trinh log* x +log® x —2log? x —3mlog x —m* = 0 (1) . Biét tap tit ca cac gia tri thuc
ctia tham s m dé phuong trinh c6 4 nghiém phan biét thuoc doan [ﬁ, 100} 1a (a;0)u(b;c)
. Xét T =a+b+c, trong cac khang dinh sau, khang dinh nao dung?

A. T e(2;3). B. Te@;zj. C.T<(01). D.Te[l;%).

C6 bao nhiéu s6 nguyén duong m nho hon 20 thoa méan phuong trinh log(mx+ log m’”) =10*
c6 dang hai nghiém thuc x phéan biét.
A. 13. B. 12. C. 10. D. 11.
C6 bao nhiéu sb thyc m dé phuong trinh sau c6 3 nghiém thuc phan biét:
47" og (¥ = 2x+3)+27 * log, (2|x—m|+2) =0.

3

A. 3. B. 2. C.4. D. Vo sb.

. . + 1 1 .
Xét céc sb thuc duong x, y thay déi thoa méin x1oy +log (—+—j =1+2xy . Khi bidu thtc

2x 2y
20 5 d i4 tri nha h,{ ich b‘v
?+? at gia tr1 nho nhat, tich xy bang
A,L. B.i- C.i. D.L.
32 100 200 64

Tuyén chon cic bai toan VD-VDC | 344



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: MU VA LOGARIT

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

a-2b+820
Goi M 1a gia tri nho nhét ctia biéu thirc g(a;b)=a’ +b* v6i a,b théaman {a+b+2>0 .Khi
2a—-b+4<0
me [O;M ] thi téng cac nghi¢m cta phuong trinh
log, - (x* ~2x =2 +[I-ml|) = log, - (x* ~2x-3) thudc khoang?

A.(2 2+\/§;+oo). B.(1;2+J§).

1

C. (2+\/§;2\/2+\/§). D. (—;2].

243
Goi S 1a tap hop cac s6 nguyén m sao cho phuong trinh log, (3" +2m):10g5(3"—m2) co
nghiém. Tong cac phan tir cia S 1a
A. —4. B. -2. C. 3. D. -5.
Cé bao nhiéu gid tri nguyén clia m thudc [-2020;2021] sao cho ton tai x théa man
In’ (x+m)+m’ +e* 1n(x+m)3m =e?
A. 4042 . B. 2019. C. 2023. D. 2021.
Co tht ca bao nhiéu cap s6 thuc (x; y) théa man déng thoi cac diéu kién

4yt 2 2 A 2 _

27 +logy (¥ +)7 +5)-18=0 va 10g‘x‘+y2+2(6+y —2)y)=1?
A. 6. B. 4. C. 8. D. 9.

Z‘y‘fxz

Cho hai s6 thuc x, y théa man h¢ thirc 2 =log,,, - Hoi ¢6 tat ca bao nhiéu gid tri nguyén

m€[-40;40] dé ton tai duy nhit mot sb thuc X thoa man hé thic 4% —10x* —mx—1=0?
A. 5. B. 52. C. 53. D. 31.

Cho céc s6 thuc x#0, y >0 thoéa man dang thirc log, 2L2+ y* =x*—1. C6 bao nhiéu gia tri
X

nguyén ciia m dé c6 nhiéu hon 2 cap (x,y) théa man phuong trinh m (2y oy 2’”4") =m’+2%
?
A. 6. B. 15. C.5. D. 16.

6x

V2x+1-1

. 1
man phuong trinh trén, gia tri nhé nhatcua 7 = g\/ 2x+1 (2x + 4) +2x+ % —2.3% thudc khoang

Cho phuong trinh 2log, + 2(\/2x +1- |y|) ~3"112x=0.Véi cac cap s (x;)) thoa

nao sau day?
A. (4-2). B. (-15;-9,5). C. (~6,—4). D. (-9,5.-8).
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Cau 1:

Cau 3:

fZ HUGNG DAN GIAI

Chon B
Dit a =log, x,2b =log, y,3c =log, z.

Tacé S =a+2b+3c=log, x+log, y+log, z=log, (xyz).

Ma2'+4" +8 =4 > x+y+z=4.
4\’ 4\’ 4
Suyra 4=x+y+z>33/xyz = xpz < 3 = § =log, (xyz) <log, 3 =3log, 3

Do do M=maxS=3log2(§] khi x=y=z=

WA

Mait khac, ta co (x—l)(y—l)20:>xy2x+y+1=3—z:>xy222(3—z)22.
Suyra §>1,doddo m=minS=1khi x=z=1Ly=2.

4 4 6 6
vy et =4 g1 (Z%(})] 5%
3

Chon D
9 plxlogay) _ gxtlogyy 5y(1)

Diéu kién: y > 0. Theo dé bai, ta cé:
22(x—log2 y) — 8x+log2 ysy

x+log, y 2
= w = g¥tlog ysy PN (8x+logzy —5y)2 0 e §FHomy _ 5y

= log, (8“1"g2 y) =log,5y < (x+log, y).log,8=log,5+log, y

< 3x+3log, y=log,5+1log, y < 3x+2log, y=1log,5< 3x= logzi (3)

2
Thay (2) vao (1) ta dugc:

2207080 — 55,4 5 o 2078 — 55 o x—log, y =log, 5y < x =log, 5 (4)

5 5 3 1 1
T‘ 3 5 4 1 _:3.1 5 2 —_— = 5 2 8:— [ p—
II( ) Va( ) = log, y2 0g,2)y = y2 ( y ) <y 25 =Yy </§

2 2
1 | ]
—x=log,5.| — | =1Io \/§:>2*.2=21°g25.(—j —J5.——=1
0:535) o )%

Chon C

Déu. tién, ta nhan thdy ham s6 y =e* luon dong bién trén R cho nén ham sé f(x) va ham sb

f(e*) c6 tinh chit gidng nhau nén tir bang bién thién di cho ta co thé suy ra tinh chit ctia ham

s6 f(eY).

Xét bt phuong trinh f(e") <m3e* +2019).bat t=¢" >0, vo1 xe(0;1)=1e(Lse).
0y

(3t+2019)

SO en ree), taco gin =L OCF20) 370
(3+2019) (3t+2019)

Do ham s6 f(x) vahamsd f(e*) co tinh chat gibng nhau nén trén khoang dang duoc xét thi

Ta dugc béat phuong trinh méi £ (1) < m(3t+2019) < m >

Xét ham sé g(1) =
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f(@®)<0va f'(t1)>0 voimoi t€(l;e) = g'(t) >0 voéimoi ¢ € (l;e).
Q)
(3t+2019)

{ 1 e
g'(t) i

i

1011

Nhu vy ta c6 bang bién thién ctia ham s6 g(f) = v6i t € (1;e) nhu sau:

Suy ra, Bt phuong trinh f (ex) <m(3e* +2019) nghiém ding véi moi x € (0;1) khi va chi khi

f(e)

ding véimoi te(le) ©m2>2maxg(t)om=2gle)=>m>————,
g oi 7 € (Lse) nax (1) g(e) 3012019

Cau4: ChonD
Taco b’ +4b—42b" < (b-1)(b* —4)<0.

2 2
Nén P>2.log, b’ + _ =6log, b+ L .
log, b—1 log, b—1

2
bat r=log,b. Véi 1<a<b<2 thi t>1.Dat f(t):6t+[tl—lj voi t>1thi P> f(t),t>1.

o 1 R P T (5
Tacd f'(t)= 6+2(t 1}( WJ_6 (t—1)3_2. (t—1)3 :

f’(z)=0:>z=1+i

7

t 1 1+$ i

1 6 1
Ta c6 f( j =6+339 . Vay m=6,n=9=m+n=15.
BB (
Ve

Caus5: ChonC
Ta c6: 2+logﬁ(3x2+1)§logﬁ(yx2—6x+2y) (1) véimoi xeR.

>0
PKXD: yx* —6x+2y>0,VxeR < 4 5 @y>£.
A'=9-2y" <0 2

<:>10gJ—( (3x +1))<logf( X —6x+2y)
<:>3(3x +1)<px® —6x+2y < (y-9)x’ —6x+2y-320,VxeR
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a=0 y=9

bx+c>0 —6x+1520Vxe(Loai) y>9 214333
& =S Sy>—=

a>0 y>9 -2y" +21y-18<0 4

A'<0 9-(y-9)(2y-3)<0

y €(-20;20)

A=Y/

Do 1> 3V2 = ye {10;11;...;18;19}. Viay ¢6 10 sé nguyén y thoa yéu ciu bai toan.
2

21+34/33
yz———
4
Cau 6: ChonB
Tu gia thiét da cho, ta c6 cac dinh 4, B, C cia hinh vuong ABCD lan luot ndm trén cac do thi
y=log, x,y=2log, x,y=3log, x.
Do AB//Ox,AB 1. BC nén suyra CB//Oy

Zgz(a” —a";2x, —xl)
Giastr A(a™;x,),B(a™;2x,),C(a™;3x,) taco:

BC = (a"3 —a*;3x, —2x2)

nén =2x,=x,=2x,=2k>0
AB//0x a®—a* =0

{CB//Oy R {2x2—x1=0
(6]
ABZZ(ak_azk)Z
BC? =k?
Ma dién tich cta hinh vuéng ABCD bang 36 nén
ak _a2k :_6 ak _a2k :_6
k
AB*=(a —az'{)z=36:> {k *_g o {k g
BC? =k> =36 “Tes s
k=56,k>0 k=6

Khi do A(a®;2k), B(a*;2k),C(a";3k) = {

S sep = AB*= BC?=36 = {

k=6
Cau7: ChonA

3
Ta c6: (logg x—log, %) e —m=0

3
. x>0 log? x —log, >— =0 logZx—3log, x+2=0
Diéukien[ Ce| BT T R
m<e e’ =m
e —-m=0
log, x=1 x=2
<|log,x=2<|x=4
e"=m e'=m

Trwong hop 1: m <0. Khi d6 phuong trinh e* =m v6 nghié¢m.
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x=2
=4
Trwong hop 2: m>0. Khi [logzx log, J\/e -m=0<& g |
=Ilnm
x2Inm
2S1n(m)<4

Dé phuong trinh chi ¢ hai nghiém phén biét thi: [ se<m<e!

Inm<0
Ngoai rakhi m=1 thi ¢ =1<:>x=0(l).Nén m=1,8;9;10.
Vay me{-10,-9;-8,-7,—6;-5;,—4;-3;-2,—1;1;8;9;10} = > m = -28

Chon B
mlog,, x+16

bat 1 =log,, x. Pat f(x)= log,. x (x>0).
2
Khi d6: Xét £(1) =" trén doan [0:1]. Tirdo f"(r) =19
t+m (t+m)
16 m+16
0)=—, f(1)=
FO)=5 T=2

2
m =10 S0, wrefos1].

Trudng hop 1: me[-20;-4]= f'(¢)=

Nén ham sé dong bién trén khoang (O;l) .
Suyra, f(0)<f(£)<f(1)<0 nén |£(0) 2] f(e)2|£(1)|>0, Vee[o:1].

m+16 ) m+16
Nén gl[gnlcf() f(1)= | <O:>g[101;111]f(t)|=|f(1)|=‘ il (m;t—l).
m O(I)
Ma‘””m 16| _3
m+1 m:—(l)
17
Trudng hop 2: me[-4;,0]= f'(¢)= 16 Vee[01].
(l+m)

Nén ham sb nghich bién trén doan [O;l].
Suyra, 0> £(0)> f(¢)> f(1) nén (1)|2|f(t)|2|f(0)|>0, vie[0:1].

Nengrel[%)l;f() 7(0 :>m[3111]|f ‘ (m=0).
m=1(/
Ma 16 =16 & ( ) .
m mz—l(l)
Trudng hop 3: me[0;4]= f'(¢)= m 16 g Vee[01].
(l+m)

Nén ham sb nghich bién trén khoang (O;l) .
Suyra, £(0)= £ ()2 f(1) £ 2|7 (#)|=]f(0)>0, vie[o:1].
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Cau 9:

Cau 10:

Nén min f(¢)= £ (1) = min|f (¢)|=|/ (1) = MALO) (2 -1).

xe[O;l] xe[O;l] m+ 1
m=0(n)

Ma"“m 16| 30 .

m+1 mz—(l)

17

\ , m* —16

Truong hop 4: me[4;,20]= f (t):( - >0,V e[0:1].
t+m

Nén ham s6 dong bién trén khoang (0;1) .
Suyra, 0< f(0)< f(£)< /(1) nén 0<|f£(0)<|£ (1) <|£ (1)

Nen i (1)~ 1/(0)= minl ()= 0) =9 (m=0).

, Vi e[0s1].

Ma

16 m=1(1) . -
—| =16 < . Vay tong hop céc truong hop: m=1 .
m m=—1(l)

Ch‘(_)nD
bicukién: x+m>0.
Pat t=1n(x+m)<:>x+m=e[,ta ¢6 hé phuong trinh sau: {x+m=ex’ .
t+m=e
Suyra x—t=¢'—e' e +x=¢+1 (*).
Xét ham s f(x)=e"+x, 06 f'(x)=€"+1>0,VxeR= f(x) luon dong bién trén khoang
(=005 400).
Ta thiy (*) c6 dang f(x)zf(t)<:>x=t.
Khi d6 ta ¢6 phuong trinh x+m=e' < m=e" —x
Xét ham sb g(x)zex—x,c() g'(x)ze"—l; g'(x)=0<:>e)‘=1©x=0.

Bang bién thién
X |- 0 L
g'(x) R
+0 +o0
Ny
1

Duya vao bang bién thién ta thiy phuong trinh da cho c6 nghiém khi m > 1.

. |me[-2021;2021] ) o . . i

Ma 7 nén ta c6 m 6{1;2;...;2020; 2021}. Trc 1a ¢6 2021 s0 nguyén m thoa
me

man dé bai.

Chon B

S+16477 = (5+167727) 777 (1)

bat ¢ =x* -2y, khi d6 phuong trinh (1) tro thanh: 5+16.4' = (5 + 16’).72"
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5.7 +16.28' :49(5+16’) o 5(7’ —49)+16.28‘ —49.16' =0

e5(7-77)+4 {G)t —Gﬂ:o:t:z

Khi d6: x* =2y =2 < 2y = x* =2, thé vao biéu thirc P ta dugc:
10x+3(x2 —2)+26 3x2 +10x + 20

P=
2x+x°-245 x> +2x+3 f(x)
4x* —22x-10 Y=
f(x)=" = f(x) =0 —4x7 —22x-10=0 = 1
(x2+2x+3) x=-7
Bang bién thién
x —m =5 —% +o
Sf'(x) - 0 + 0 _
f(=x) 3\ / \3
. . 5 a 5 19
DuavaoBBTtaco:M=7;m=5.VayT=M+m=7+5=7
Cau 11: Chgn D
. In x
Xét ham so = ,
ét ham so f(x) )
Ina _Inb
Tacé: a"** <bp**? 2)lna<(a+2)l < <f(b) (1
aco: a b <:>(b+ )na (a+ )nb<:>a+2 b+2c>f(a) f( ) ()

Inb < Inc

b+2 c¢+2
Inc < Ina
c+2 a+2

Tir (1), (2) va (3) suyra: f(a)=f(b)=f(c)

Ma a,b,c dwong phan biét nén dé ton tai bo ba sb (a;b;c) thi phai ton tai s6 thuc m sao cho

b <" & (c+2)lnb<(b+2)nec &

= f(b)=/(e) (2)

a+2 < ac+2

¢ < (a+2)Inc<(c+2)lna <

= fle)=s(a) (3)

Inx

duong thang y =m cat d6 thi ham sé f (x) = tai ba diém phan biét hay phuong trinh

x+2
Inx

=m (*) c6 ba nghiém duong phén biét.
x+2

Tae )= T vy

1+g—lnx 1 2
(1+——lnxj
X

f'(x)=0<:>1+z—lnx=0<:>1+%=lnx (**)
x x

Mit khac trén (0;+90) ham s6 g(x)=1+g la ham nghich bién, A(x)=Inx dong bién nén
x
phuong trinh (**) c6 khong qua mot nghiém, suy raham sé f(x) c6 khong qua mét cyc tri suy
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Cau 12:

Cau 13:

ra voi moi gia tri ciia m , duong thang y =m cét do thi ham so /' (x) khong qua hai diém suy

ra phuong trinh (*) c6 khong qué hai nghiém, hay khong ton tai bd ba s6 (a;b;c) thoa man dé

bai.
Chon B
, X+y 1 1
Ta co: +log| —+— [=1+2xy
0 2x 2y

[ j_mxy
&2 b log (x+y)~1= 2+ log (2)
o5

10 j 2xy+10g(2xy) (1)

Xét ham s6: f(t)—t+logt (1>0)

f'(t):1+t1 10>0 V¢ >0 nénham s6 f ddng bién trén (O +oo)
.An
" X+y )C+y
Vay (1): =f(2xyy)e—=2xy&y= .
aY()f(mjf( T A T
20x—1)" 2 ?
Taco;iz+i2=iz+( al ) _ 400x 400+ _ 400~ 20 %:5(1—4j +320>320
X X X X X X X
Ding thirc xay ra <> x ! LN
an ucC Xxay ra =—y=— =
g Y 27716 Y e
Chon B

Ta co: (2+J§)(2—J§)=1 va v +l—x= ol

\/x2+1+x \/x2+1+x'

log;\/—( x -|—1+x)+(m2 2)log2J—(Vx2+1—x)—1=0

1
S log2, s (Vo +1+x)~(m’ ~2)log, | ———|-1=0
gZ V3 g2+J—[ /x2+1+xj
c>10g§+ﬁ(x/x2+1+x)+(m2—2)10g2+ﬁ( /x2+_1+x)—1=0 *)

bat t=10g2+\/3 (\/x2 +l+x)<:> x? +1+x=(2+\/§)t,ta co

1 X 1
t'= : +1|= > 0;Vx.
(\/x2+1+x)ln(2+\/§) [\/x2+1 J ln(2+x/§)\/x2+l
Khi d6 phuong trinh (*) da cho tré thanh: ¢ +(m* =2)-1=0.

Yéu cau bai toan tuong dwong: Phuong trinh ¢ + (m2 - Z)t—l =0 ¢6 2 nghiém phan biét 7, ;z,

thoa man 1 : =7+4\/§<:>(2+\/§)_(tl+t2)=(2+\/§)2<:>zl+12=—2.

] (]
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A>0 2_22 4
<:>{ 5 = (m )+ >O<:>m:i2.
2-m"=-2 m==2

Vay S ={-2;2}. Tich céc phén ti cia S 1a: —4.

Cau 14: Chon A
DPit u =2" >0 thi phuong trinh tr¢ thanh a.u’ —bu+50 = 0. Phuong trinh ¢6 hai nghiém phan
bi¢t x,,x, twong duong phuong trinh cd hai nghiém phan bi¢t duong u ,u, , nghia la

b*>—200a >0

2>0 < b* >200a.
a

&>0
a

bit v=3" >0 thi phuong trinh tr thanh v’ —b.v+50a = 0. Phuong trinh ¢6 hai nghiém phan
bi¢t x;,x, twong duong véi phuong trinh c6 hai nghiém phan biét duong v,,v,, nghia 1a
b*> —200a >0
b>0 < b’ >200a.
50a >0

Tacod x,+x, >x +x, & log, v, +log, v, >log, u, +log, u, < log, (v3v4) > log, (uluz)

< log, (50a) > log, (&j < log, a+log, a>log, 50-log, 50 ~ 2,08
a
Mit khéc ham s6 f(a)=log,a+log,a (a>0) la ham sd ting, f(2)~1,63 va f(3)~2,58

nén a>3. Tird6 tacd b* >200a >600=b>25. Viay minS =3.3+4.25=109.

Cau 15: ChonD
Véi x, y>0 taco:
log,[(x+1)(y+1) " =9-(x-1)(y+1) & (y+1)log, [ (x +1) (¥ +1) ]=9-(x=1)(y+1)
<:>logs(x+1)+1og3(y+1):%—x+1 <:>1og3(x+1)+(x+1):2—log3(y+1)+%
©log3(x+1)+(x+l)=log3%+% (1).
Xéthamsé f(¢)=log,t+t véi t>0.

Taco: f'(1)=

= Ham s6 f'(¢) dong bién trén khoang (0;+).

+1>0, Vi>0.
t.In3

o _ 2 -2
Khi do: (1)<:>f(x+1)—f(y+lj<:>x+l :

y+1
N 9 [ 9
Twr d6 suy ra P=x+2y=x+1+2y—1=—+2(y+1)—322 —.2(y+1)—3=—3+6\/5.
y+1 y+1
: 9 > 9 32 —25+27\2
Dau "="xdyra & —=2(y+l) = (y+l) === y="--1 2 x=—"77-"—.
! e v+l (y ) (y ) 2 4 2 g 7
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Vay P, — 3+6+/2 khi x=_25+727\/§; y=3\2/§—1.
Cau 16: Chon C
Véi x>0, x#1 taco:
Inx l>—lnx+ﬂ<:>ﬁ<lnx(—1 b j+l<:>m<—2x21nx+1=f(x)
x+1 x x-1 «x X x+1 x-1) x x -1
xInx

+1véi x>0, x=0.

* Xétham sb: f(x)=-2

2
X -

2 2
Ta ¢6: f'(x)=2.x 1nx+21nx4;1—x
(1)

f'(x)=0=x’Inx+nx+1-x*=0 (1).

Xét ham sd g(x)zx2 Inx+Inx+1-x* voi x>0

DPao ham g'(x)=2xlnx+l—x
x

" 1
g (x)=2lnx+1—?.

g"(x)= g+L3 >0, Vx>0 = Ham s6 g"(x) dong bién trén khoang (0;+).
X ox

Twr d6 suy ra phuong trinh g"(x)=0 néu c6 nghiém thi nghiém d6 1a duy nhat.

Laico g"(1)=0. Suy ra phuong trinh g"(x)=0 c6 nghiém duy nhit x=1.

Bang bién thién cta ham s6 y =g'(x):

X 0 1 +o0
gﬂ(x) - 0 "
g ()
0
Ttr bang bién thién suy ra phuong trinh g'(x) =0 c6 nghiém duy nhat x=1.
Bang bién thién ctia ham sd y =g (x) :
b 0 +0
g (x) + 0 4

Ttr bang bién thién suy ra phuong trinh g (x) =0 c6 nghiém duy nhat x=1.
Gi61 han:

lim £ (x) =1in11(1—2.m—x.i) = 1—2lim(ln—x.ij =1-1=0.

x—1 x+1 o x—1 x+1
Bang bién thién ctia ham s6 y = f(x) :
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X 0 1 +c0

/(%) - *

7 () \00/

Bét phuong trinh m < f(x) nghiém ding Vx>0, x#1 & m<0.

Viy ¢ vo sb cac gia tri nguyén ciia m théa man yéu cau bai toan.
Cau17: Chon A

Tacé: x+y+(x’ —x).2020" =(2x" —x+).2020""

& (x2+)2020° +(x* - x).2020° " =2x" —x+y

& (¥ +)(20207 =1)+(x* —x).(20207" ~1) =0 (1)

2020 —1 .\ 2020 —1

x'—x X’ 4y

Néu (xz er)(x2 —x) # 0 thi (1) &

-0 (2)

D@ thay vé trai ciia (2) luén duong nén suy ra (1) khong xay ra.

X 0 x=0
X —x=
Do do (1) & o |x=1
x2+y=0 )
X ==y

V&i y=—1 thico ba gia tri x thoéa man dé bai.
Yéu cau bai toan< —y >0 < <0
Do y nguyén nam trong khoang (—2021;+ oo) nén ye {—2020;—2019;...;—1} .
Vay c6 2020 sé nguyén y thoa min yéu cau bai toan.
Cau 18: Chon B
Diéu kién x>0,

: bx Bl gy
Ta ¢6 210g3m+2(\/2x+1—|y|)—3 4 2x=0
<:>210g3(3(\/2x+1+1))+2\/2x+1—2|y|—32‘y‘+2x=0
& 2+2log, (V2x+1+1)+2v2x+1-2[y|-3%1+ 2x =0

& 2log, (V2x+1 +1)2 +2x 42422 +1 =2 +3%
& 2og, (V2rr1+1) +(V2e+1+1) =log, 3% +3%

—

Xéthamso y = f(1)=log,t+1 :f’(t)=%+l>0,w>0.
n

Suy raham sb y = f(¢) ddong bién trén khoang (0;+).

Tir (l)cf((\/2x+1+1)2):f(32y)<:>(\/2x+1+1)2 =3,
Do d6 T=§\/2x+1(2x+4)+2x+§—2.32y =%\/2x+1(2x+4)+2x+%—2.(\/2x+1+1)2.
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Pit r=~2x+1>1=2x=£—1.

Suy ra T:lz(ﬁ—1+4)+z2—1+1—2(t+1)2=lt3—z2—3z—3.
3 3 3 3
, 1 2 i t:_l
CoT'=t-2t-3=T"'=0< .
t=3
Béang bién thién
t —1 1 3 +00

T’V////// - 0+
% 00

e

: , 2
Tl bang bién thién suy ra min7 = —?9 ~-9,67e(-15;,-9,5).

Cau19: Chon D

Didu kién: L)Z)>O:>{f(x)>0<:>xe{—l;0;l}.
mx x#0

Xét: log f(x) +x[f(x)—mx] =mx’ —f(x)

2
mx

& log f(x)+log(x+1)+xf (x)+ f(x) = logmx® +log(x +1)+mx’ + mx*
<:>log[(x+1)f(x)]+(x+1)f(x)=log[mx2 (x+l)}+mx2 (x+1).

Diéu kién bo sung: x+1>0& x> 1.

Xétham s6 g(r)=logt+t trén (0;+00), khi dé: g'(¢)= +1>0,V1e(0;+).

tIn10
Suy ra: g la ham tang trén (0;+ 00) .
Khi do: (x+1)f(x) =mx2(x+l)<:>f(x)=mx2.
Dua vao do thi, dé ham sb y=f (x) va y=mx’ cit nhau c6 2 diém c6 hoanh do duong thi
m>0.
Két hop véi dé bai: meZ va me[-2021;2021], ta dwge 2021 gia tri clia m thoa yéu cau dé
bai.

Cau20: Didukién: x+2>0< x> -2.

Ta co logi(x+2)2 +4(m—5)10g;$—8m+4:0

< 4log) (x+2)—4(m—5)log, (x+2)-8m+4=0
! 1

2
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<:>logzl(x+2)—(m—5)logl(x+2)—2m+1=0 (1)

2 2

bit t=10gl (x+2),véri xe[—%;6} :>te[—3;1].

2

Phuong trinh trg thanh ¢* —(m —5)r—2m+1=0
St —mt+5t-2m+1=0 m(t+2)=1+5t+1
A A s a5+
Nhan thay ¢ = -2 khong 1a nghiém nén —2=m (2)
t+

2

Xétham s6 y(t) = % trén [-3;1].

_ 44149
(1+2)

Béng bién thién :

Taco y'(t) >0,vt e[-3;1]\{-2}.

¥ (z) + +

vir)

\
B

5 —aD

bé phuong trinh ban dau c6 nghiém thudc [—%;6} = Phuong trinh c¢6 nghiém thudc doan
[—3;1] .
7
Suyra me (—oo;g} ) [5;+ ).
Cau21: Chon A

Do a, b 14 cac s6 thuc duong va %log2 a= log2%<:> log,a = 10g2%<:> ab® =4.
3 3
Pt ¢ = 4’ +b° = 4d° +%+%23\3/a3b6 —3ab*=12.
Khi d6 P=4a"+b’-4log, (4a’ +b° )=t —4log, 1 = f(1).
Ta co f’(t)=l—i>0,‘v’t212.
tin2
Vay gié tri nh6 nhat ciia 1(¢) 1a f(2)=12-4log,12=12-4(2+log,3)=4-4log, 3.
Suy ra gi4 tri nhé nhét ctia biéu thic P =44 +b° —4log, (4a3+b3) 1a 4-4log, 3.
Turdotacd x=y=4, x=3. Tong x+ y+z bang 11.
Cau22: Chgn A
Piéu kién: x* —dx+m>0 < (x—=2) >4-m. (1)
V&imoi x e[1;5], suy ra: leS5<:>—1Sx—2S3:>OS(x—2)2S9 (2).
Tir (1) va (2) suyra: 4-m <0< m>4 (*).

X' —4x+m

X +x+2

Taco log, <2x*+7x+7-m
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Cau 23:

Cau 24:

<:>10g3(x2—4x+m)—log3(x2+x+2)£2x2+7x+7—m

& log, (x* —4x+m)+x’ —4x+m<log,3(x* +x+2)+3(x* +x+2). (**)
Xéthamsd f(t)=t+log, ¢ trén (0;+), ta co:

20 =1+$> 01 € (0;+90), suy ra ham s f(r) ddng bién trén (0;+20).
Taco: (**) < f(x* —4x+m)< f(3x" +3x+6)

S xP—dx+m<3x* +3x+6
S22+ Tx+6>m (3).

Ta tim diéu kién dé bat phuong trinh (3) nghiém ding v&i moi x e[1;5].

Xétham so g(x)=2x"+7x+6 1a ham so bac hai dong bién trén (—%; +ooj nén dong bién trén
doan x €[1;5], suy ra: g(x)>g(1)=15.

Suy ra (3) nghiém ding véi moi x €[1;5] < m< rflns?g(x) =g(1)=15.

Két hop diéu kién (*), suy ra m e {5;6;...;14;15} . C6 11 gia tri nguyén cia m .
Chon C
Ta c6: 5" 4259 (x2 +y° —1—xy)—53"—”+1 =0 < 5Oy g —(x2 +y2)+(xy+1)

&5 pxt gyt =50 +(xp+1) (1).

Xétham sé y =5'+¢ trén [O;+oo) co y'=5’.ln5+l>0,Vte[0;+oo).
Phuong trinh (1)<:>x2+y2=xy+l:>2xy£xy+1:(x+y)2—2xy@—%Sxysl.
Ta co: P:(xz+yz)2—33c2yz=(xy+1)2—3x2y2 =—2(xy)2+2xy+1.

Xétham sé y =262 +2¢+1 trén [—%;1} co y’=—4t+2:O<:>t=%e(—%;lj.

1 1 1 3 1 3
Taco: y| —— |=—, y|=|==, y(l)=1suyram==—va M ==.
y( 3j 5 y(zj - v y 5 :
Vay 3m+2M=3.l+2.§=&.
9 2 3

Chgn A
log, (x2 +l) > log; (x2 +4x + m)—l

=S logs(x2 +1)+1 > log, (x2 +4x+m)

<:>10g5(5x2 +5)>10g5(x2 +4x+m)
5x°+5>x +4x+m 4% —4x+5-m>0 m<4x*—4x+5
o o (*)

X' +4x+m>0 x> +4x+m>0 m>—x"—4x

Vi khoang (2; 3) thudc tap nghiém cua bat phuong trinh nén (*) tro thanh
m<4x® —4x+5, Vxe(2;3) (1)

{m >—x> —4x, Vxe(2;3) (2)
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Dit f(x)=4x2—4x+5:>f'(x)=8x—4,f'(x)=0<:>x:%

X 2 3

f'(x) ¥

f(x)
13

Duya vao bang bién thién ta c6 (1) Sm>13

bit g(x):—x2 —4x:g‘(x):—2x—4,f'(x):0<:>x:—2
r

g'(x) -~

=12

Dua véao bang bién thién ta c6 (2) &Sm>—-12. Vay (*) & -12<m<13.
Cau 25: Chon A
Xét bat phuong trinh log, \/m >log, (x+)
x'+y>0

Diéu kién xac dinh: { x+ y>0 =

x+y=1
x,yeZ

x,yel

Dit 1 =x+y ta dugc ¢ >1. Bat phuong trinh tré thanh log, Vx* +¢—x>log, ¢t

Véi mbi (x € Z) ¢6 t6i thiéu 64 (y € Z) thoa nén co tdi thiéu 64 s6 nguyén ¢ (t > l) thoa.
Xétham sé y = f(t) =log,Vx*+t—x—log,t :%10g3 (x4 +t—x)—10g2t,

1

2(x4 +t—x)1n3 Tz <0,Vx,Vt21nén f(¢) nghich bién trén [1;+00).

vi f'(1)=

Ta nhan thiy x* —x+1=x(x—1)(x*+x+1)+121,do 6 log,(x* —x+1)2log,1=0.
Do d6 phuong trinh luén nhén nghi€ém ¢ =1,VxeZ.

Suy ra dé mdi (x € Z) c6 téi thiéu 64 (y € Z) thi

x227

1
64)> 0 <> —log, (x' —x+64)—log, 6420 < x' —x+64>3" < .
f(64) : g ( )-log, e

Kéthop xe[-2021;2021] ta dugc x e[-2021;-27]U[27;2021].
Vay ¢6 3990 s nguyén x € [—202 1;2022] thoa man.
Cau 26: Chon A
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Cau 27:

biéu kién x—y >0
Ta co: ln(x — y)x —2020x = ln(x - y)y —~2020y + &>

2021
& (x—y)n(x-y)-2020(x-y) =€ < In(x—y)—2020 - ¢ - 0(*)
X=y

2021 2021

o f1(t)=—-+
Do d6 f (1) d6ng bién trén khoang (0;+)

Xétham f(¢)=Int—2020-°

>0,Vt>0

2021

Suy ra (”‘)(:)f(x—y)=0=f(ezm)(i)x—yzem1 Sy=x-—e
Khi d6 P =" (1+x-¢™")-2021x" = g(x)

g'(x) =" (2022 +2021x - 2021 ) - 4042.x
g"(x)=¢""(2021.2022 + 2021°x — 2021° ' ) - 4042
<e™*(2021.2022 + 20217 x — 20217 ) ~ 4042 < 0, Vx € [~ 1:1]
Nén g’(x) nghich bién trén doan [-1;1]

Ma g'(~1) =™ +2021> 0,g'(0) = 2022 — 2021¢**' < 0 nén ton tai x, € (~1;0) sao cho
g(x,)=0 vakhido %%)]cg(x)=g(xo). Véy P 16n nhit tai x, € (~1;0).

Chon B

Taco 2(1+\/M)2 +log, (x+2y)=2log, (x2 +y° +2)cy+)c)+2(x+y)2 +4x+4y

&1+2 x+2y+x+2y+%log2(x+2y)=10g2[(x+y)2+x}+(x+y)2+2x+2y

<:>l+10g2\/x+2y+2\/x+2y =10g2[(x+y)2+x}+(x+y)2+x

< log, 2\/x+2y +2\/x+2y =log, [(x+y)2 +x}+[(x+y)2 +x}

Xétham sd g(r)=log,1+1véi t>0,c6 g'(t)= +1>0,Vt>0.

£.1n2
Suy raham s y = g(¢)=log, 1+ ddng bién trén khoang (0;+).

Tur (1)<:>g(2 x+2y)=g((x+y)2+x)<:>2 x+2y=(x+y)2+x

<:>x+2y+2\/x+—2 (x+y) +2 (x+y)

Xéthamsd h(u)=u’+u véi u>0,cd h'(u)=2u+1>0,Yu>0.

Suy raham sé y =h(u)=u’+u dong bién trén khodng (0;+00).

Tir (2) & h(Jx+2y ) =h(x+y) < Jx+2y =x+y o x+2y=(x+y)’

X’ +2xy+)y =x+2y oy +2(x-1)y+x’—x=0

Ta coi phuong trinh 1a phuong trinh bic hai 4n y , khi dé: Phuong trinh ¢6 nghiém
A 20 (x-1) —(x-x)20e —x+120 x<1.
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Do x la so nguyén khong am nén x =0 hoac x=1.
V(’yix=0,suyra(3)<:>y2—2y:0<:>{y:(2).
y:
V('yix=l,suyra(3)<:>y2=0<:>y=0.
Vay ¢6 3 cdp (x;) thoa man la (0;0),(0;2),(10).
Cau28: Chon A
Ta o6 IOng+yz+4(4X—2y+m)21®{4x—2y+m2x2+y2+4
4x-3y+1=0 4x-3y+1=0
@(x—2)2+(y+1)2ﬁm+1 (1) e
4x-3y+1=0 (2)
Xét (1):(x=2)" +(y+1)" <m+1.

Khi m+1<0:(1) v6 nghiém nén m < —1 loai.
_2 2:0 =
Khi m—l:>(l)<:>(x—2)2+(y+1)2SO@{()C ) @{x > thay vao (2) khéng
0 y

thdéa man nén m =—1 loai.

Khi m>—1 thi nghiém cta bat phuong trinh (1) 12 mién trong cua dudng tron (C ) cd tam

1(2;—1) vabankinh R=~'m+1.

Xét d:4x-3y+1=0.
, [42-3.(-1)+1] 12
Khoang cach tir tim / dén duong thangd 1a: d(/,d)='"———="=—.
£4(-37 3
Hé (*) ¢ nhiéu hon mot cap ) (x; y) < dcit duong tron (C ) tai 2 diém phan biét

d(I,d)<R<:>%<\/m+1<:>m>%.

Ma m nguyénva m<2021 =>me {5;6;...;2021} .
Vay c6 2017 sb nguyén m thao man.
Cau29: ChonB
27 +y* =3 (1)
Taco log, (sz +y2) =log, (x3 +2y3) =logz=t<{x*+2y°=7" (2).
z=10' (3)

361 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN DE: MU VA LOGARIT

[ 2 logLZ
Néu y =0 (2)=x=7° thay vio (|)tadugc 2.7° =3' < ¢=log , 2 dod6 z=10 ¥ .

49

Néu y =0

T (1)&(2)suy “"”ﬁzzij-(” @m‘(gjﬂ

T

(¥ +2y°) =49 (22 +37)

X (u3+2)2 6u(u3+2)(u—4) #=0
Pt = =uux 2. Xét f(u)=-—"5= f(u)= —— -0 |u=-2,
Yy (2u2 +1) (2142 +1) u=4
Ta c6 bang bién thién
] — —{‘.E 0 4 +a
£'(u) = 0 + 0 = g e
f(u) § L 1
g ) ) » o E 8
*A 0 ,,// n. i
33

Nhan xét véi mdi gia tri , twong tmg véi duy nhat 1 cap (X, ) thoa man bai toan do dé

t
l < ﬁ < 4 logﬂ(éj 10g£4
N 8 27 10 ¥ "<z<10 7
Yéu cau bai toan twong duong , o . .
27) 33 SES

Vi z 1a s6 nguyén nén c6 211gia trj thoa man.
Cau 30: Chon C
Diéu kién: x>0
{10g2 (x+3)—-1<0

\ 1 o 0
Véi dieu kién trén: [log2 <x+3)—1].(10g2 x—y) <0 0g, x—y>

log, (x+3)—1>0
log, x—y <0

log, (x+3)<1 x+3<2 x<—1
log, x>y x>2" x>27 2" <x<—1 (sai)
< < < S -l<x<2’
log, (x+3)>1 x+3>2 x>—1 |—-1<x<?2’
log, x<y x <2’ x<2

So diéu kién ta duoc: 0< x <2”
Ung v6i mdi y luon cé it hon 2021 s6 nguyén x < 2’ <2021 y <log, 2021

Vi y la sé nguyén duong nén y € {1;2;3;4;5;6;7;8,9;10}
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Cau3l: Chon A

3 3log(x+l 3log(x+1) \
Xét phuong trinh: 2021 ™ e a3—+2020 , dieu kién: x>-1,
x” +2020

& x =™ <log,g, (@™ +2020) - log,y, (x° +2020)

< X +logyy, (x3 + 2020) =" 4 log,,, (a“"gwl) + 2020) (*)
Xétham sd £ (1) =1 +log,y, (£ +2020), trén (0;+00)

3¢

; 2020)1 5021 >0,V¢>0 nénham s f(r) dong bién trén (0;+00)
tr+ n

f'(t) =3¢ +(

log(x+1) log

Do d6 (*) trd thanh: x=a e x=(x+1)"" < logx =loga.log(x+1)

e loga=—%Y <1 vr>1ntna<10=ae{l2,34,567.89)

10g(x+1)
Cau 32: Chgn C
Ta co:
log x+1 S4y4+4y3—x2y2—2y2x<:>10g xy2+y S(4y4+4y3+y2)—(x2y2+2y2x+y2)
2y+1 2y°+

= 10g(xy+y)—10g(2y2 +y) < (2y2 +y)2 —(xy+y)2 (1)
Xéthamsé f(¢)=logt+1* véi t €(0;+00).

Ta co: f’(t)z 1 110+2t>0;Vt€(0;+oo). Suy ra ham f(t) déng bién trén ¢ € (0;+oo).
n

Khi dé: (l)(:)f(xy+y)§f(2y2+y)(:>xy+y§2y2+y<:>x§2y.
Vi y€Z" va y <2021 nén ta xét cic trudng hop sau.
y:1:>x€{1;2}.

y:2:>x6{1;2;3;4}.

Vay ) cap nghiém théa man diéu kién bai toan 1a: 2+ 4 + 6+ ...+ 4042 = 2022.2021
Cau 33: Chon B
233+’ =3 (1)
Ta c6 log, (2x2 +y2) =log, (x3 +2y3) =logz=t<x’+2y° =7 (2).
z=10' (3)
t 2 log ; 2

Néu y=0 (2)=x=7° thay vao (1)tadugc 2.7° =3' < r=log , 2 dod6 z=10 ¥ .

49

Néu y#0
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Cau 34:

Cau 35:

(2x2 +y2)3 — 97! (x3 +2y3)2
- )

Tu (1)&(2)suyra
()& o

e

(x+25°) =49

3 2 3 u=0
2 6 2 (u—-4
Détizu,ui—{/z.Xét f(u)z(u;)3:>f'(u)= u(u i )(u4 )=O<:> u=-32.
y (2u” +1) (2u” +1) _4
u=
Ta c6 bang bién thién
u —x —NEJE 0 4 +00
f'(u) - 0 + 0 - 0 &
]y > & .
33

Nhan xét voi mdi gia tri u tuwong ing véi duy nhat 1 cap (x, y) thoa man bai toan do do

lS “ <4 k’gﬁ[éj logag 4
N 8 \27 10 7 <z<10 ¥
Yéu cau bai toan twong duong t .y
EAPE] a3
27 33 0<z<10
Vi z1a s nguyén nén c6 211 gia tri thoa man.
Chon C
Ta c6: bat phuong trinh (2”2 —\/5)(2x —m) <0
i i I |
2x+2_\/§>0 2x+2>\/§ X+ >E xX>——
2"-m<0 2" <m x<log, m x <log, m 3
= = = & ——<x<log,m.
x+2 x+2
2 —\2<0 2 <\/§ x+2<l xX<—= N 2
2 —m>0 2 >m 2 2 (9
- - | (x>log,m | [x>log,m

v6 nghi¢m).
Bat phuong trinh da cho c6 tap nghiém chira khong qua 6 sd nguyén
Slog,m<5om<2’ <&m<32

Ma m nguyén duong nén m e {1;2;3;....32} .

Vay c6 32 gia tri cia m thoa man yéu cau bai toan.
Chon D
biéu kién: x* —4x+log, m >0

m2E g 2 28l _ log, (xz —4x+log, m) +3
P 2x2—4x+10g2m + 4x2—4x+log2m - 1410g2 (xz —4x+10g2 Wl) +6

bt x* —4x+log, m=t,(t > 0). Phuong trinh tr¢ thanh 2" +4' =14log, #+6 (*)
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Xétham sé f(1)=2'+4'—14log,1—6 trén (0;+00). Ta cd f’(z)=2tln2+4tln4—t1142
n

f"(t)=2"In’2+4' 1n24+%>0,We(0;+oo)

Suy ra ham s6 f” (¢) dong bién trén (O; +oo) . Do d6 phuong trinh f (t) =0 hay phuong trinh
(*) ¢6 nhiéu nhat 2 nghiém

Ta thly ¢=1,,=2 théoa man (*) . Do d6 phuong trinh (*) = [; ilz
t=1=x’—4x+log,m=1< x’—4x—1+log,m=0(1)

t=1=x’—4x+log,m=2 < x* —4x-2+log,m=0 (2)

Phuong trinh da cho c6 nghiém khi va chi khi hoédc c6 nghiém

(1) c6 nghiém khi va chi khi A’>0 < 4—(log, m—1)>0 < log, m<5 < m<32.

(2) c6 nghiém khi va chi khi A'>0 < 4—(log, m—2)>0 < log, m <6< m<64.

Do d6 phuong trinh da cho ¢6 nghiém <> m < 64. két hop m nguyén duong. Vay c6 64 sd
Cau 36: Chon D

Tacod a= + ! —x—|x—4|.
9'-3 3'-9
1 1
. X)= + —x—|x—4
Xét ham so f() 9"-3 3°-9 | |
g(x)=a
Néux24thif(x)= ! +———-x—x+4= + -2x+4.
9"-3 3"-9 9"-3 3"-9
Suyra f'(x)= - 1n92_ 3 ln32—2<0, Vx> 4.
(9-3)" (37-9)
£ X 1 1 1 1
Néu x<4 thi f(x)= t——x+x—4= —
9"-3 3'-9 9"-3 3'-9
Suyra f'(x)= - ln92— 3 ln32 <0,‘v’x<4,x¢l,x¢2.
(9°-3) (3'-9) 2
Ta c¢6 bang bién thién nhu sau:
X —o0 l 2 4 +o0
2
T = i
a0 +o0
flx ™
(%) w0 "
9 S g
:OC \tOC S.‘—OC

Duya vao bang bién thién, dé phwong trinh c6 hai nghiém thuc phéan biét khi ¢ > %40

a<0
Do nén a e{-4;-3;-2;-1}.
ae
Cau37: Chon B

Diéu kién xac dinh: —1<x<1.
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Cau 38:

|
Pt r=x+\V1-x* taco 2 = x> +1—x* +2x1—x> =14+ 2x1— x> = xy/1— x> =

/ 2
Xét 1(x)=x+1-x* , xe[-1;1];tacod (x)=1-———== lx - x,
Vi-x? V1=

x>0 \/5

S x=
xzzl 2

2
Va t(-1)=-1, 1(1)=1, {%J:\/E. Suyra re|~1;42].

t'(x)=0<:> I-x*=x&

|

Khi d6 phuong trinh da cho tré thanh ¢” +e™ =2t[1+ j@em re =r bt (¥).
Xéthamsd f(¢t)=r +t tacd f'(¢)=3¢+1>0, V¢t = ham s6 dong bién trén (—1;\/5).
Tur (*), taco f(e’”):f(t) Se" =t m=Int :>me(—00;1n\/§). Hay me(—oo;%anJ.
Chon A

Diéu kién: x # 0. Phuong trinh 3.|x|10g23 - ?>(lnzx+ ) —%M +1=—log, |x| +m
n

1
—|X|+m ;
<:>310g2x+1+(log2|x|+1):31n2 | +(%|x|+m).Xéthém b f(t)=3"+1t
n
Tacéd: f (£)=3"1n3+1>0,V¢

. 1 1
Suy ra phuong trinh < log, |x| +1= EM +m < log, |x| _EM =m-1

1 1

1 n2 —ﬁ khix>0
bat g(x):10g2|x|——|x,Vx¢O; g'(x): X1 1
In2 1 1 .
+—— khix<0
x.n2 In2
gd(x)=0 x=+1
Béng bién thién cho ham y = g(x)
T oo = 0 1 +00
g'(x) s 0 =
1
- 1
" / \ / 2 \
—O0 || —o0

. 1 1
Tt bang bién thién phuong trinh ¢6 nghiém <& m—-1<—<<m<1-—
In2 In2

ma m € Z,m € [-2021;2021] = m €[-2021;-1]
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Vay co tat ca 2021 gia tri m thoa man diéu kién bai.
Cau 39: Chon B
S x>0
biéu kién .
m+log, x>0

Taco loggx—logﬁx:m—w/m+log2x < logl x—2log, x =m—./m+log, x
< log) x—log, x =m+log, x —/m+log, x .

Dit u =log, x va v=1/m+log, x . Khi do
Phuongtrinh@uz—uzvz—v<:>(u2—vz)—(u—v)=0<:>(u—v)(u+v+1)=0<:> M_VZO.
u+v=1

u=0

2

Xét u=v<m+log, x =log, x & m+u=u<:>{ .
u —u=m

u<l

W =3u+l=m

,
Ay y=uw-u /
/
/
/
/
/
/
lv=m
1)
f
;
/
/
/
/
/
/ :
ly=
/ y=m
:
;
/

Xétu+v=l< m+log,x =1-log, x &>m+u =l—u<:>{

Duya vao db thi, ta c6 m >0 thi phuong trinh di cho ¢6 dung 2 nghiém.
Lai co m nguyén va m €[-2020;2020] = m € {1;2;3;...;2020} .

Vay c6 2020 gia tri nguyén ctia m thoa dé.
Cau 40: Chon B
Piéu kién xac dinh: x>0.

Dit t=logx, véi x e {L;IOO} =te[-2;2].
100

Phuong trinh dé cho c6 dang: ¢* +7* —2> =3mi—m* =0 (*), t €[-2;2].

Phuong trinh ¢6 4 nghiém phéan biét x € [ﬁ, 1 OO} khi va chi khi phwong trinh (*) c6 4 nghiém

phén biét ¢ thoa man ¢ e [-2;2].

Phuong trinh (*) 1a phuong trinh bac 2 theo an .

m=—t"=2t (2

), te[—2;2].

Tacd: m* +3mt—t* -2 +2 =0 < ,
m=t-t (3)
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Cau 41:

Cau 42:

Xét do thi cua hai ham s0 f(1)=—1" -2t va g(1)=1"—t. Giao diém cua hai do thi f(r)va
13

2(1) 1a (0;0)va [‘E’Zj'

Yéu cdu bai toan twong duong v6i mdi phuong trinh (2) va (3) c6 2 nghiém phén biét

t €[-2;2] va 4 nghiém nay do6i mot khac nhau. Khi d6, duong thang y =m cat ca hai do thi

3
O<m<—
7(f)va g(¢) tai4diém phan biét c6 hoanh d ¢ thuge [~2;2]. Dua vao dé thi ta c6: 4
—<m<1
4
3 7 A 3
Suyraa=0; b==; c=1=>T=a+b+c=—. Vay T e| —;2|.
4 4 2
Chon A
s .. m">0 m>0 5
biéu kién = .bat r=10"t>0—> x=log?.
mx +logm™ >0 x+logm >0
Khi do phuong trinh da cho viét lai

log(mx+logm’”):lO" < log(mx+mlogm)=t < mlogt+mlogm =10’

< logt+logm =10""%" <10 +logt =10"""" + (1 —logm) (*).

Xét ham sb g(t)=10t+t co g'(t)=10’1n10+1>0 nén ham s6 ludn ddng bién trén R.
Tu (*) ta dugc logt =t —logm < x=10"—logm < logm=10" —x.

Xétham sé h(x)=10"—x, #'(x)=10"In10-1, #'(x) =0 < x=—log(In10).

Béng bién thién

xr |—oo —log(In 10) +00

W (z) - 0 4.

h(x) \ /

Dya vao bang bién thién, suy ra phuwong trinh d3 cho c¢6 2 nghiém khi

logm > g(—log(lnlO)) = m>105700) 6 3

Vi 0<m <20 va m nguyén nén me{7;8;...;19}, c6 13 gia tri thdéa man.

Chon A
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Ta c6 47" og 5 (x* = 2x+3)+27 " log, (2|x—m|+2)=0

3
277 log, (x* = 2x+3) = 2% log, (2|x - m|+2).
Xéthamsd f(t)=2"log,¢ véi t>2.
f'(x)= 2‘.ﬁ+ 2'In2.log,t>0, V¢>2.Ham f(¢) dong bién trén [2;+).
n
Ma f(x2 —2x+3) :f(2|x—m|+2) suy ra x’ —2x+3=2|x—m|+2.
x2—2x+l:2(x—m) 2m=—x>+4x—1
= .
x*=2x+1=2(m-x) |2m=x"+1
Dé phuong trinh ban dau c6 3 nghiém phan biét thi d6 thi ham s6 y =2m giao véi d6 thi ham
sO y=x"+1va y=—x"+4x—1 tai 3 diém.

1
Ya

y=z2+1

—_F-=--}---=

w s i s e i, A o i S
/
_%\

y=—x2+4zx -1

Dya vao do thi ta thdy v6i 2me{1;2;3} thi do thi ham s y=2m giao v6i do thi ham so
y=x’+1va y=—x"+4x—1 tai 3 diém.
Vay me {%;1;%} hay c¢6 3 gia tri thuc ciia m thoa man yéu cau dé bai.

Cau43: ChonD

Ta co: ery+log L+L =l+2xy<:>x+—y+log Xty =1+2xy
10 2x 2y 10 2xy

X+y x+y 10 x+y (x+y)
& ——=2xy+log| ——.— |-logl0 =0 < ——+log| —= |=2xy+log(2xy) (*).
T g( 10 2xyj s 10 Tlog| g )T 2 lee(29) (%)
Xéthamsé f(¢t)=¢+logt véit>0.

Tacod f’(t)=1+ﬁ>0 Vt>0.Suyrahamso f(¢) dong bién véi £ >0.
n

X+y

Ma (*)<:>f( 0

Theo bét dang thirc BunhiacSpxki ta co:

jzf(2xy)<:>x+—y=2xy<:>l+l=20.
10 Xy
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2
i2+L2 (l+l)2 l+l =400 iz+i2 é2400<:>2—?+%21600.
Xy 4 X y 4 Xy

20 5 Y=y =
Vay min[ +—2J=1600© 11 et
v

s —+—=20 1

Xy y E
Khi 2243 dat gid tri nho nhit thi xy = -
Xy 64

Cau44: Chon B
a-2b+820
Mién gia trj ciia a,b thoamin {a+b+2>0 1a A4BC nhu hinh v&

2a—-b+4<0

[~

[

¥
4
B
73 /z\\‘) '
2 \

Goi M (a;b) 1a diém nam trong va trén cac canh cia AABC,tacé OM* =a’ +b’.

OM? nho nhat khi M 1a hinh chiéu vudng géc ctia O 1én AB, hay OM | AB

04’ 0OB> 16 16
=— suyra M =?.

OA” + OB 5

xP=2x=2+|l-m|>0

Diéu kién x4c dinh
x*=2x-3>0

Bit log, — (x* ~2x~2+[l-m|) =log, (" ~2x-3)=r,taco hé
x2—2x—2+|1—m|:(2 2+\/§)t (1)
X -2x-3=(2+43) (2)
Ly (1) trir (2) ta duoc |l—m|=(2 2+\/§)t—(2+\/§)’—1 (3)
S6 nghiém cua phuong trinh (3) 1a s6 giao diém giita duong thang y =|l—m| va d6 thi ham s6
y:(2 2+\/§)l—(2+\/§)’—1
Tacc')mE{O;E}:0Sm$§c>121—m2—ﬂ:>03|1—m|sﬂ

5 5 5 5
Xét f(t)=(2 2+\/§)t—(2+\/§)l—1
f’(t)=(2 2+\/§)t1n(2 2+\/§)—(2+\/§)’1n(2+\/§)
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Cau 45:

Cau 46:

f'(t)=0<t~-0,7495

Béng bién thién
t —00 —0,795 +00
f'(t) - 0 +
-1 +o0
1) \ P
—1,0096

Viay duong thang y= |1 - m| luon ciat d6 thi ham sd tai nhat mot
t t
y= (2 2+\/§) —(2+\/§) —1 c6 hoanh do ¢, hay phuong trinh (3) ludn ¢6 nghiém ¢,

4
Thay vao (2) ta dugc: x° —2x—3—(2+\/§) =0, theo hé thic Viet ta ¢6: x, +x, =2.
Chon C
s . |37 =2-2m
biéu kién
3 >m?
5 =3"-m’ S 4em?=3"

= 2m+m’+1=3-5+1. Xéthamso f(¢)=3"-5+1.

bat log3(3’“+2m):1og5(3x_mz)=t®{3’ =3x+2m©{3’—2m=3x

3

f'(t):3’ln3—5’ln5:0<:>(—j _In5

5) I3

5

diém

@t:logB(m—sJ. Khido f 10g3(ln—5J ~1,1396.
-\ In3 s\In3

Ma m® +2m+12>0 nén dé phuong trinh c6 nghiém thi tir bang bién thién cta f (1) ta phai co

Osz+2m+1Sf[log3 Gn—gjj do m e Z nén:
Un
5

& | m=-2. Vay tong cac gia tri nguyén ciam la 3.

X m=0
m- +2m=0
=

m*+2m=—1

m=-1

Chon D
Piéu kién: x+m>0.

] () oy

Do ¢ >0 nén ta c6 phuong trinh < [ -
e e e

In(x+m)

bit a= va b= ﬁx thi phwong trinh thanh @’ +5° +3ab—-1=0
e

e)C
& (a+b) =3ab(a+b)+3ab-1=0 <[ (a+b) -1’ |-3ab(a+b-1)=0.
& (a+b-1)|(a+b) +a+b+1]|-3ab(a+b-1)=0.
a+b=1 (1)

C>(‘l+b‘1)["z+bzJ’aerH_ab]:Oﬁ[az+(1—b)01+bz+b+1=0 (2)

Truong hop 1: a+b=1 < In(x+m)+m=e". Pat u=In(x+m) =>x+m=¢"
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Cau 47:

u+m=e" .
Ta c6 c¢6 hé phuwong trinh { Du-x=e' e ute' =x+e’ o f(u)=f(x) (¥).
x+m=e"
Xét ham dic trung f(¢)=¢' +1,Vt € R 1a ham dong bién trén (—oo;+00).
Dodotr (*) u=x<In(x+m)=x>x+m=e"om=¢" —x.
8(%)
Taco: g'(x)=e"—1, cho g'(x)=0<> x=0.Lap bang bién thién ta co:

g'(i) = — (()) - =
s(x) .
\ : /

Duya vao bang bién, ta thay yéu cau bai toan <> m >1.

Trudng hop 2: v6i phuong trinh (2) xét A=(1-b)" —4(b> +b+1)=-3b"—6b—3=-3(b+1)’
Véi b #—1= A <0 nén phuong trinh (2) v6 nghiém.

Vi b=-1=> A =0 nén phuong trinh (2) thanh ¢’ +2a+1=0=a=-1.

_m
xrm=e =x—e =¢" (3)
m=—e"

Khidé taco In(x+m)=m=—e" :>{
Nhan xét: e¢* —x>1 = x—e* <-1<0 nén phuong trinh (3) vO nghiém.

Tom lai, tr hai truong hop, ta nhén m>1.

meZ
Lai co =>me {1;2;...;202 1} nén c6 2021 gia tri thdéa man.
me [—2021;2021]

Chon A

Xét phuong trinh 2" +log, (x* + »* +5)-18 =0.

bit £ = x” +y*, (12 0). Phuong trinh tré thanh: 2' +log, (1 +5)-18=0.
Xétham f (1) =2"+log, (t+5)-18 véi 1> 0.

Tacod f'(¢)=2"In2+ >0,Vt>0. D& co f(1) lién tuc trén [0; +00), suy ra ham

f(t) dong bién [O; +oo).
Mit khac f (4) =0 nén phuong trinh f (t) =0 c6 nghiém duy nhéat 1 =4. Khi d6 ta duoc
X+ y2 =4,

Taco log‘x‘+y2+2(6+y2 _2|y|):1<:>6+y2 —2y|=p|+ ¥ +2 X =4-2]y].

=
=2
2 =2 777
Thay vao ta dugc: (4—2|y|) +y2=4c>5y2—16|y|+12=0<:> | | 6 <= y:_g.
yl==
S|, l8
775

Véi y=-2 thi x=0.Véi y=2 thi x=0.
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8 8

Xx=-= 6 g Xx=-=
Sovoiy=Cthix=Se| O
8 5 5

x=— x=—
5 5

Vi y:—g thi |x|=§©

Vay c6 6 cap sb thuc (x; y) théa man yéu cau bai toan.
Cau 48: Chon B

_xz ~ &4 b
vi 22 s 0,Vx;y nén vdi y =0 thi logz‘y‘ L X>0ox>1.
r ‘A A ;) IS ’ \ x> 1
Do d6 diéu kién cua bai toan la .
y#0
Khi do 277 = 10g2\y\+1 xo22% 29 10g2M+1 x & 2 2 10g2\y\+1 x’
PR log, x*

< 2" =log2(2|y|+1)

& 27 log, (2]y|+1)=2" log, x*-

t

2
Xét ham dac trung f(t) =2"log,? trén (1;+OO) ,tacod f'(t) =2'In2.log, t+m >0,Ve>1,

Do d6 ham f'(¢) déng bién trén (1;+00).

Khido, f(2[y[+1)=s(¥) o 2|y|+1=x* o 4y* = (x* -1)".
Taco 4y” ~10x" ~mx~1= 0 (x> 1) ~10x> —mx—~1=0

S xt-12xP-mx=0< X’ —12x=m..

Xétham g(x)=x"-12x=g'(x) =3x"-12, g'(x) =0 x=12,

Bang bién thién:

+00

Tir bang bién thién cia ham g(x) suy ra phuong trinh 4)/2 ~10x% = —1=0 ¢6 duy nhat mot

nghiém khi va chi khi me[~11;40], do d6 c6 tAt ca 52 gia tri 7 thoa man yéu chu bai toan,
Cau49: Chon B
Ta co: log, 2);—2+y2 =x'-l1<log, y+y’ =log, (x2)+x4 (1)
X

Xéthamsé f(t)=log, ¢+ trénkhoang (0;+) taco f'(¢)=

+2t>0; Vi (0;+0)
t.In2

=> ham s6 dong bién trén khodng (0;+0) nén (1)< y=x".
Thay y =x* vao phuong trinh ta duoc:

m(zY—Zx + 2—y+4x) — m2 + 22x = m(2x2—2x + 2—x2+4x) — m2 + 2x2—2x.2—x2+4x
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Cau 50:

) ) =27 o P —2x-1 =0 2
<:>(m_2x—2x)'(m_2—x+4x):()<:> m i =X X ngm ( )
m=2"" o —x’+4x—log,m=0 (3)

Dé 6 nhiéu hon 2 cip (x, ) théa man phuong trinh da cho diéu kién 1a hé (2)—(3) c6 it nhét

m>0, m=1 1
‘A ; ’ —<m<16
3 nghiém khac 0 < 1A, =1+log,m>0 <42
m#1

A, =4-log,m>0
Ma meZ=>m=23;...;16 = Cb tat ca 15 gia trj cia m.
Chon B
Piéu kién x>0.

Ta co 210g3%+2(\/2x+1—|y|)—3w +2x=0

& 2log, (3(V2x+1+1))+ 2025412y -3+ 2x =0

& 2+2log, (V2x+1+1)+ 2V2x+1-2[p| -3 +2x =0

& 2log, (VZe+ 1 +1) +2x+24+2¥2x 41 22|y +3%

& 2log, (V2r+1+1) +(v2x+1+1) =log, 3% +3

Xét ham s y:f(t):log3t+t:f’(t):ﬁ+l>0,w>0.

Suy raham sb y = f'(¢) ddng bién trén khoang (0;+0).

Tir (1)@f((m+1)2):f(32-v)@(mHY =3,

Do d6 T=%M(2x+4)+2x+%—2.32y =%M(2x+4)+2x+%—2.(m+1)2.

Pat t=+2x+1>1=2x=¢ 1.
Suy ra T:lt(tz—1+4)+t2—1+1—2(t+1)2 Lpponl
3 3 3 3

=1
Co T’=t2—2t—3:T'=0<:{

t=3
Béng bién thién

t —1 1 3 +0oo

T Z///% - 0 +
+o0

e /

T 3

\—29

%,

Tu bang bién thién suy ra min7 = —? ~-9,67 € (—1 I —9,5) .
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V. BE VAN DUNG CAO MU UA LOGARIT SO 04

Cau l:

Cau 3:

Cau 5:

Cau7:

Cau 8:

Cau 9:

Cau 10:

~

& DE BAI
C6 bao nhiéu sé nguyén dwong y sao cho ting vdi mdi y c6 khong qua 5 s nguyén x thoa
man (2”2 —3/5)(5" —y) <0?
A. 125. B. 625. C. 25. D. 4.
S gié tri nguyén duong cia m dé bat phuong trinh (3”2 -3 )(3* - m) <0 c6 tap nghiém chura
khong qua 6 s6 nguyén la
A. 32. B. 31. C. 243. D. 244.
Chohamsb f(x)=e"—e " +2020x . C6 bao nhiéu s6 nguyén duong m sao cho tmg véi mdi m
c6 ding 10 s6 nguyén duong x thoa man bét phuong trinh f (mx+1)+ f(2x-2021)<0?
A. 19. B. 2019. C. 18. D. 2018.

o o3P o3 00205 - 2020 < 0 ‘ e
Cho hé bat phuong trinh (m la tham s0). Goi S 1a tap tat
x’ —(m+2)x—m2 +32>0

ca cac gia tri nguyén ciia tham sé m dé hé bat phuong trinh di cho c6 nghiém. Tinh tong cac
phan tir cia S .
A. 10. B. 15. C.6. D. 3.

Hoi ¢6 tit ca bao nhiéu gia tri nguyén ctia tham sé m dé bat phuong trinh sau c¢6 diing 5 nghiém
nguyén: logm —log, ‘xz —6x+ 5‘ >0?

A. 210. B. 3635. C. 3636. D. 20.

Cho hai s6 thuc x,y thoa mén log,, ., <x2 +2 y) <1. Gia tri 16n nhat cia biéu thirc
T =3x+ y+2 tuong Gng bang:

A1 B. 13. C. 6+42. D. 9V3.

C6 bao nhiéu sb nguyén a € [-2021;2021], dé bat phuong trinh

log,,, (x(a-x))<log,,, x c6 nghiém thyc x ?

A. 2022. B. 2021. C. 2020. D. 2019.

Cho bét phuong trinh %+ log,vx* +1>log,vmx* +4x+m . Tap tat ca cac gia tri ciia m dé bat

phuong trinh nghiém dung véi moi s6 thuc x c¢6 dang (a;b]. Tich a.b bang
A 4. B. 0. C. 8. D. 6.

Cho x,y la céc s6 thuc thoa man log . .  (4x+6y—7)=1.Goi M =x*+y* —20x+8y. Hoi

M c6 thé nhan tbi da bao nhiéu gi4 tri nguyén?
A. 86. B. 5. C. 85. D. 25.

Goi S 1a tap chira tat ca céc gié tri thirc ctia tham s6 m d€ ton tai duy nhét bd ba so thue (x; y;2)
thoa man diéu kién log} (2x* +y° +2”) - 2mlog, (4x+2y+22) <0. Tich tat ca cc phan tir ctia

tap S tuong ing bang:
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

A. 0. B. -16. C.6. D. 12.

Cho hai s6 thyc x,y thoa man dong thoi x* +)* 216, log . y* +8x+ 1) >1. Biét rang ton

+2y%+1 (
tai it nhit mot cdp s6 thuc (x; y) thoa man mx+3y+3m—12=0.Hdi cod tat ca bao nhiéu gia tri
nguyén cua tham so m thoa man bai toan?

A. 5. B. 6. C. 11. D. 10.

C6 bao nhiéu s6 nguyén x sao cho tmg voi mdi x co khong qua 242 sé nguyén y théa man
log, (x2 +y) >log, (x+y) ?

A. 55. B. 28. C.29. D. 56.

C6 bao nhiéu gid tri nguyén ctia m sao cho v&i mdi gid tri m , bat phuong trinh

log, Vx> —2x+m +3\/10g4 (x2 —2x+ m) <10 nghiém ding véi moi gié tri x €[0;3]?

A. 12 B. 13 C. 252 D. 253

Cho cac sb thuc a,b théa mén logaz+b2+20(6a+8b—4)=l va cac sb thuc c,d thoa man
In(2e-+V1+4¢” ) +In(d ++/1+d” | <0.Gid tri nho nhit cua bidu thire 7= (a=2¢)" +(b—d)’ 1a
A S1T142 B. 2J5-1. c. 1. D. 21-445.

2 D
C6 bao nhiéu s6 nguyén x sao cho ing v6i mdi s6 nguyén x c6 ding 5 sé nguyén y thoa man
3 <log L (Jx-2)]+3)?
A. 10. B. 12. C.9. D. 11.

C6 bao nhitu cip sb tu nhién (%) thoa man ddng thoi hai didu kién:
log, (x+2y)<log, (2x+4y+1) Vi 10g3(x+y)2y—2.
A. 7. B. 6. C. 10. D. 8.

C6 bao nhiéu s nguyén a, (2<a<2021) dé c6 it nhat 5 s6 nguyén 5x thoa man

a"“+l£2"‘+l
a
A. 1892. B. 125. C.127. D. 1893.

X

. Tim tat c& cac gia tri cua tham so m dé bat

Cho ham sé f(x) =ln(\/4x2 +1 +2x)+ 4

phuong trinh f(\/x —4 —m(x— 1)) + f(m+1)=0 co nghiém.

143 —1+43

A. m< . B. m<0. C.m< . D.msl.
4 4 2

C6 bao nhiéu s nguyén duong y sao cho ton tai s6 thuc x € (1;5) thoa man:

4(x-1)e" = y(ex +xy—2x° —3)
A. 14. B.11. C. 12. D. 10.
Cho céc s6 thuc x,y>—1 théa man x.3™" = (y+1).3"7™ . Gia tri nho nhét cua biéu thirc

P = xy—x’ bang

A. —l. B.

8

D. L.
4
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fZ HUGNG DAN GIAI
Caul: ChonB

Tacs (272 -32)(5"-y)<0 < (2**2 —2;j(5x —5"5) <0 & [x+2—%j(x—log5 »)<0

5
<:>—§<x<1og5y.

Khi d6 dé v6i mdi y c6 khong qua 5 sd nguyén x thi log, y <4 < y<625.

Viy c¢6 625 sb nguyén duong y thoa yéu cau bai toan.

Cau2: ChonC

(3x+2_\/§)>0 3x+2 3% x>_§ 3
Truong hop 1: =N Y & 2 ©-=<x<log,m.
(3x_m)<0 3 <m x<log,m
A , " oo 10gsMSS
Do yéu cau bai toan bat phuong trinh c6 6 nghiém nguyén nén 0 =>m<243.
m>

OO (o R SR GO :

Truong hop 2: = = 2 <:>log3m<x<—5.
(3x_m)>0 3 >m x>log, m

Do yéu cau bai toan m nguyén duong nén khong ton tai gia tri m thoan man TH2.
Viy c6 tat ca 243 gia tri cia m théa man yéu cau bai toan.

Cau3: ChonC
Véi moi xeR thi f(—x)=e¢ " —e"~2020x=—(e"—e ™ +2020x) =—f(x) nén f(x) la ham
so 1é trén R
f(mx+1)+ f(2x=2021) <0 < f(mx+1)<—f(2x-2021) = f(2021-2x) (1).
Mit khac: f'(x)=e"+e ™ +2020>0VxeR nén f(x) dong bién trén R

Khi do (1) < mx+1<2021-2x < x < 2020
m+2
T X A N . . 2020
bé co6 dung 10 so0 nguyén x thoa man phuong trinh thi 10 < <11
m+

2020 1998

<m+2<202 < <m <200

Ma m nguyén duong nén m < {182;183;...;199} nén c¢ 18 gi trj cia m théa min yéu cau bai
toan.

Cau4: ChonD
Piéu kién xac dinh: x>-1.
Ta co: 321 _327 L 90005 —2020 < 0 < 321 £2020x < 3271 12020
o el +1010(2x+\/x+1) s +1010(2+\/x+1).

Xéthams6 f(¢)=3'+1010¢ trén R.
D@ dang nhan thdy f'(¢)>0,V¢eR, suy rahamsd f(¢)=3'+1010¢ 1a ham s6 dong bién trén

R.
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Cau 5:

Do do6 f(2x+\/x+l)sf(2+\/x+l)<:> 2x+x+1 <2+ x+l & -1<x<1.
Vay tap nghiém cila bat phuong trinh 3>V 321 £ 2020x—-2020<0 1a [-1:1].
Hé bét phuong trinh c6 nghiém khi va chi khi bat phuong trinh x* —(m+2)x—m’ +3>0 c6

nghiém thudc doan [-1;1]. Goi g(x,m)=x"—(m+2)x—m*+3.

2211 242411

Truéng hop 1: A=(m+2)" +4m> ~12<0 < 5m* +4m -8 <0 < <ms<——
Khi @6 g(x,m)ZO,‘v’xe]R.
2+2411
m>————
Truomg hop 2: A=(m+2)" +4m’ =120 5 khidé g(x,m)=0 c6 hai nghiém
—2-211
meTTs

X <X,.

2 . . N | X <x, <1
bé g(x,m)>0 c6 nghiém thudc doan [—1;1] khi )
-1<x <x,

< -2<m<0.

g(1.m)=0 —m*—m+2>0
KN1: Xét x, <x, <1, e 13 { 4 2 @[ =

<1 m<0

& -2<m<3.

—-1,m)>
. s g(~Lm)=0 -m’+m+6>0
KN2: Xét —1<x, <x,,tacla {5 +2 | =

>_

2

TUr céc trudng hop va vy ta 6 m €[-2;3] thi hé bat phuong trinh trén cé nghiém.

m>—-4

Vi meZ néntap hop S ={-2;-1;0;1;2;3}. V4y tong c4c phan tir trong tip hop S bang 3.

Chgn C
x#1
Diéu kién {x#5 .
m>0
Ta c6 logm—logz‘xz—6x+5‘20<:>10g2 ‘xz—6x+5‘£10gm<:>‘x2—6x+5‘§2'°g’”.
Xéthamsd f(x)=x"-6x+5, f'(x)=2x-6,f'(x)=0x=3, f(3)=—4.

Béng bién thién

|£(@)l \5\ g 5=
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Cau 6:

Cau 7:

Dé bat phuong trinh sau cé ding 5 nghi¢m nguyén thi di€u kién can tim cua m la:

5<2"" <12 < log, S<logm <log,12 < 10°2° <m <10°%" < 209.8 < m < 3845.5.

Do m nguyén suy ra m €{210;211;...;3845} nén c6 3636 s6 thoa man.

Chgn A

Didu kién: x> +2y>0.

Voi 0<3x+y<1thi T=3x+y+2<3.

Véi 3x+y>1.Taco: logmy(x2 +2y)$l<:>x2 +2y<3x+yeox’ -3x+y<0. (*)
T bicu thire 7 =3x+ y+2=>y=T-3x-2, thay vao (*), ta dugc:
x2—3x+(T—3x—2)S0<:>x2—6x+T—2S0. (**)

Dé (**) co nghiém thi: A'=9—(T-2)20=T<11=>7T,, =11.

Khi d6: X’ —6x+9<0&x=3=y=T-3x-2=11-3.3-2=0.

, , x=3
Vay gia tri 16n nhat cua biéu thic 1a 7, =11 dat dugc khi { 0
y =
Chon B
O<x<a
Diéu kién x4c dinh: {x>-a .Néua<0 thi D=0 .
x#l—a

By gio ta chi xét truong hop a >0, khido D =(0;a)\{1-a}.
Taco: log,,,(x(a-x))<log,,, x
< log,, x+log,, (a—x)<log,, x<log,, (a—x)<0

x>1l-a

a—-x<l<a+x {x>a—1 x>h—ﬂ

C4;+x<1<a—x {x<a—l {x<—h—ﬂ
x<l-a

Két hop véi diéu kién x4c dinh thi bat phuong trinh c6 nghiém khi va chi khi [a—1|<a.

a>1
a-l<a azl

la-1|<a < <l Sa>—.
a<l E<a<1 2
l—-a<a

S6 s nguyén a €[-2021;2021] va a >% la: 2021 sb.

Chon D

Diéu kién: mx> +4x+m >0
1

Bit phuong trinh < log, 52 + log, VX +12> log, v mx* +4x+m

<:>\/§\/x2+1 Zx/mx2+4x+m S5 +5>mx’ +4x+m <:>(m—5)x2+4x+m—5S0
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mx>+4x+m>0,VxeR
(m—5)x2+4x+m—5SO,Vxe]R

()

Bét phuong trinh nghiém diing véi moi sé thuc x < {

4x>0,VxeR

5 = voly
—5x"+4x-5<0,VxeR

Trudng hop 1: m=0 hé (1)@{

= m =0 khong thoa man

Truime hoo 2 ShA(]) 4x<0,VxeR 3K
ruon :m=5 hé & = vo
&P ' 5x2 +4x+5>0,VxeR Y
= m =5 khong théa man
Truong hop 3: m#0 va m#5
m>0
m>0 m>0 m>2
A <0 4-m*<0 m< =2
H¢ (1)< = s &2<m<3=ab=6
m-5<0 m-5<0 m<5
A} <0 4—(m—5)2SO (m>7
|m<3
Chgn C

Diéu kién: 4x+6y—7 > 0. Tir gia thiét ta co:

log ., ., (4x+6y-7)21 ¥ + )" +2<4x+6y-7 < (x-2) +(y-3) <4 (1)
(1) 1a mién hinh tron (C,) c6 tim 7,(2;3) va bankinh R, =2.

Talai c6: M = x* + y* —20x+8y < (x—10)" +(y+4) =M +116 (2)

TH1: Néu M +116 <0 thi (2) vo nghiém.

. x=10
TH2: Néu M +116=0 thi (2) & i thay vao (1) tadugc 113<4.
y:

TH3: Néu M +116>0< M >-116 thi (2) laduong tron (C,) c6 tim 7, (10;—4) va ban kinh
R =M +116.

Tacd: 1,1, =(10-2) +(~4-3)’ =113 > R, nén diém 7, nim ngodi hinh tron (C).

y

NN

\ ,
(o} X
4x+6y-7>0

Tir hinh vé ta thay nira mat phang 4x+6y—7 >0 chira ca hai hinh tron.
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D¢ ton tai cac so thyc x,y théa man yéu cau bai toan thi hinh tron (C,) va (C,) phai cat nhau

nhu hinh vé:

Khido: 1, - R <R, <11, - R <113 -2<JM +116 <113 +2
@(\/1 3—2)2£M+116s(\/113+2)2 @(\/1 3—2)2—116SM£(\/113+2)2—116

& —41,52058325 < M <43,52058325
Ma M nguyénnén M e{-41;-40;...;42;43} . Vay c6 85 gia tri nguyén cua M .

Cau 10: Chon A
Diéu kién 2x+ y+z>0.

Taco 2x+y+Z:\/5\/§x+y+z£2w/2x2+y2+22 hay 4x+2y+2z<42x’ +y* +2°.

Dau dang thirc xdyra < x=y==z.

Khi d6 4x+2y+2z <427 +17 + 2 :>10g2(4x+2y+22)$2+%10g2(2x2+y2+22)
e log, (22" +* +2°) 2 2[ log, (4x+2y+2z2)-2].
log§(2x2+y2+zz)—2mlog2(4x+2y+22)ﬁ0

2mlog, (4x+2y+2z2) > logl (2> + y* +2°) > 4[ log, (4x+ 2y +22)-2] .

it = log, (4x+2y+2z) taduge 4(1—-2)" <2mt <26 —(m+8)1+8<0.

Yéu cau bai todn < 27—(m+8)r+8<0 c6 ding mot gia trj ¢ <:>(m+8)2—64:0
m=0

& .
m=-16

Khi m=0 thi =2 <log,(4x+2y+2z)=2 < 2x+y+z=2.

Mit khac ddu ding thirc xdy ra <> x=y =z nén x:yZZ:E.

1
m=-16 tuong tu x=y=z=3—2.Vé1y S ={0;-16}.

Cau 11: Chgn A
Taco: x*+y” 216 suy ra tap hop cac diém c6 toadd (x;y) nam trén hay phia ngoai dudng tron
(C):x*+y*=16.
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Cau 12:

Do (x;y)=(0;0) khong thoa man diéu kién dé bai nén x* +2y° +1>1.
Khi d6 log . , ., (y2 +8x+1)21<:)x2+2y2 +1<y* +8x+1< x +y* —8x <0 suy ra tip hop
cac diém 6 toa d¢ (x;y) nam trong hodc trén duong tron (C, ):x* +y° —8x=0.

Vay tap hop b s (x; ) théa man dé bai la cac diém ndm trong mién t6 dm.

“&‘_\1(73; 4)

Nhan xét:
Puong tron (C) cit duong tron (C,) tai hai diém phan biét A(2;2\/§),B(2; - 2\/5) ;

Duodng thdng A:mx+3y+3m—12=0 luén di qua diém cb dinh M (-3;4) va c6 hé s6 géc

Goi d, 1a duong thang di qua diém M va B suy ra MB :(5;—2\/5—4) nén hé sb goc cua

; d, 1atiép tuyén cua dudng tron (C,)di qua M (-3;4) vatiép

duong thing d, : k, =#

xtic v6i (C,) tai diém C(4;4) nén hé s goc cua dwong thang d,: k, =0.

D¢ tOn tai it nhat mot cdp (x;y) thi k, <k, <k, < —2\/55—4 S%S 0
@Ogmg%_ Do m la s6 nguyén nén m e {0;1;2;3;4} .
Chon D

x+y>0
Diéukién {2+ y > 0. Khi d6

xX,yeZ
log, (x2 +y) > log, (x+y) o’ +y24l°g3(x+y) ot +y2(x+y)l°g34

oSxt-x> (x+y)log34 —(x+y) (1)
Dt t=x+y=1>1thi (1) duoc viétlaila x* —x>¢** —¢ (2)
Véi mdi x nguyén cho trude cé khong qué 242 s6 nguyén y théa man bat phuong trinh (1)

Tuong duong véi bat phuong trinh (2) c6 khong qué 242 nghiém 7.
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Nhén thay f(¢)=¢"" -t dongbién trén [1;+o0) nénnéu x* —x > 243" —243 =781 this& co

it nhat 243 nghiém nguyén ¢ >1.
Do d6 yéu cau bai toan tuong duong véi x> —x <781 <> —27,4<x<28,4.
Ma x nguyén nén x e {-27,-26,...,27,28} .

Vay c6 tat ca 28+28 =56 sd nguyén x thoa yéu cau bai toan.
Cau 13: Chon C

Piéu kién log4()c2—2x+m)20<::>x2 —2x+m=1.

log, Vx* = 2x+m =%10g2 (x2 —2x+m) =log, (x2 —2x+m)

bt ¢ = \/log4 (x2 —2x+m) . Piéu kién £>0.

Bat phuong trinh trd thanh:
£ +3t-10<0 < —-5<1<2
Két hop voi diéu kién ta duoc 0<¢<2

P —2x+m>1
<:>0S\/log4(x2—2x+m)ﬁ2<:> 2x e S1l-m<x’-2x<256-m
X —2x+m<256

bing véi moi xe[0;3] néu gia tri nho nhdt cia I[I()lg?(xz—2x)21—m va

max()c2 —2x) <256—m trén doan [0;3]. Vi min()c2 —2x) =-1; max(x2 —2x) =3
[0;3] [0:3] [0:3]

. Vay c¢6 252 sb m théa man dé bai.

—121-m m22
Do do6 =

3<256-m  |m<253
Cau 14: Chon A
Taco log . ., (6a+8b—4)=1< (a—3)"+(b-4)’ =1

Goi M (a;b) thi M €(C) la duong tron tam 7(3;4),R =1.
1n(2c+\/1+4cz)S—ln(\/_;zj@ln(2c+\/1+4c2)£ln(\/1+d2 —d)
1+d° —-d

& 20441+ (20) <J1+(~d)* +(~d) = 2c<—d
Goi N(2¢;d) thi N thudc nira mét phang c6 b 1a dudng thiang d:x+y =0.
Y4

(©)
/) IR

(JU]| M ——
8
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2
N L B e

2 2

Cau 15: Chon D

30743 - ln(|x - 2y| + 3)

2—‘x— ,‘
3 slog,  (jv-25]+3) & 37T ()7 43)

&3 (y?+3) <3P In(Jx—2y]+3). Xétham s6 f(¢)=3"Inz véi 123,

t

f'(t)=3 1nt.1nt+37>0,‘v’t233 ham s dong trén [3;+oo).

Taco: f(y*+3)< f(jx-2y]+3) < »* +3<|x=2)|+3 <y’ <[x—2y|

x>y +2y=g/(»)
= 5
x<2y-y'=g,(»)

3<x<8
Tathiy | x=0 thi s& co6 dung 5 gid tri nguyén cia y v6i moi gia tri nguyén cia x.
-8<x<-3

Viy c6 tat ca 11 gia tri.
Cau 16: Chgon B
Dit 1 =x+2y,t>0, khi d6 log, (x+2y) <log, (2x+4y+1) trd thanh log, 7 <log, (2t +1).

4

Dua vao do thi ta thiy log, 7 <log, (2¢+1) <0<t <4< 0<2x+y<4.
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Cau 17:

Cau 18:

Két hop véi diéu kién logS(x+y)2y—2 ta cO cac cap sO ty nhién

(%) ={(051),(052),(0:3),(1;0),(1:1),(1;2)} .

Chon D

Néu a =2 bat phuong trinh ding v6i moi x . Suy ra @ =2 théa man yéu cau bai toan.

Néu a >3 bat phuong trinh tuong duong véi g(x)=a™* -2 +%—l <0.Taco g(1)=0 va
a

a)l’ In2 In2
"(x)=-a"Ina+2"n2=0|—-| =— << x=x,=—log | —
g'(x) (2) In3 ’ g;’(lnaj

g(x)>0=x>x; g'(x)<0e x<x,

Via=3=x>l;a=4=x,=1; a>4=x,<1

Néu a=4=x,=1= g(x)<0 < x=1 chira ding mot sb nguyén 5x 1a s6 5. Suy ra a=4
khong thoéa man.

Néu a=3=x,>1=g(x)<0 < S, =[1;1,28378] < S,, =[5;6,17] chira dung hai s6 nguyén
5x lacacsdé 5 va 6. Suyra a =3 khong thoa man.

Néu a>4 =x,<1

g(xp)

Suy ra tap nghiém cua bt phuong trinh S, =[b;1] = S, =[5b;5] chira t6i thiéu 5 s6 nguyén
1 1
1 1

5x la cac s6 1, 2,3, 4,5 c>5b£1<:>b£§<:>g(%j£0<:>a5—25+5——S0
a

= a{130;..;2021}. Vay 1+[(2021-130)+1]=1893 s nguyén a théa man.

Chgn A

X

Tap xac dinh D =R.

¥ .

Xét ham 56 f (x) =In(V4x" +1+2x) +

f(—x)zln( 4xz+1—2x)+4 x_lzln( ! j+1_f
2 Jaxi+1+2x) 2

“in{ (Ve Te2e) - (V2 )

2x
Do do f(x) 13 ham s 1é.

2

Vax® +1

Talaico f'(x)= +2°In2+2"In2>0, VxeR = f(x) dongbién trén R.
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Bt phuong trinh f(\/x—4 —m(x—l))+f(m+1)2 0 f(\/x—4 —m(x—l))z —f(m+1)

<:>f(\/x—4—m(x—l))2f(—m—l)<:> x—4—m(x—1)>-m—1

<:>m(2—x)2—1—\/x—4 @mSL‘fzﬂ.
x_
Cach 1:
Xét g(x)zﬂ. Taco g'(x)= 6-x-2 x—42 .
x—-2 2\/x—4.(x—2)
x<6
g(x)=06-x-2Jx-4=0{{x=8+2/3=x=8-23.
x=8-23
Béng bién thién
x |4 8 —2V3 +00
g'(x) * 0 -
9(z) 1+ 3
1 4
2 0
. 1++/3
Tu BBT, bat phuong trinh c6 nghiém < m < +4\/— .
Céich 2: Dit £ =+/x—4,1>0, khi d6 tré thanh m < 2”2 .
r+
Lap bang bién thien cua ham s6 g(¢)= §+12 trén khoang [0;+0) ta dugc
r+
g}aﬁg(t) = g(x/g—l) = \/§4+1 , tir @6 suy ra bat phuong trinh c6 nghiém < m < 1+4\/§ .
. s Nx—4+1 .
Cach 3: St dung may tinh dé tim gia tri gan dung cua f?a’ix—; , 80 sanh voi cac dap an
;o0 X —
143

dé suy ra bat phuong trinh ¢6 nghiém < m < .

Cau 19: Chon C
bat f(x)=4(x-1)e" —y(ex +xy —2x° —3).

Suyra f'(x)=4xe" —y(ex +y—4x) = (ex +y)(4x—y)

V&i moi s6 nguyén duong y, ta co: f’(x)=0<:>y=4x®x=§ doe"+y>0.

V6i x e (1;5) < 4xe(4;20) va f(l)z—y(e+y—5)=a;f(5)=16es—y(es+5y—53)=b
Ta di xét cac truong hop sau:
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Cau 20:

Truong hop 1: Voi 1<x<5<:>1<§<5<:>4<y<20 (*),tacébéngbiénthiénnhusau:

x 1 5

o [ I=

a

13)

Do a <0 Vy €(4;20) nén phuong trinh da cho ¢6 nghiém x e (1;5) thi 5> 0.

= —33,33 < y < 14, 24 ket hop dieu kien (*)

>»4<y<14.
Truong hop nay c6 10 gia tri cia y théa man.

Truomg hop 2: Véi xSl@%Sl@lﬁyS4 (**), ta c6 bang bién thién:

X 1

f(x) +

flx)

a

: b>0 —33,33<y<14,24
D¢ phuong trinh da cho ¢6 nghiém thi x e (1;5) thi { & { Y .
a<0 y>5-e
ket hop dieu kien (**)

& 5-e<y<14,24 S5—e<y<4.

Truong hop nay c6 2 giatri cia y thda man.

Truéng hop 3: Véi x>5 < % >5 & 1> 20, ta co bang bién thién:

X 1

(%) +

a

Do a <0 Vy 220 nén phuong trinh da cho vd nghi¢m v&i moi x € (1;5) .

Viy c6 tat ca 12 gia tri y nguyén duong thoa man yéu cau bai toan.

Chon A

Do y>-1nén y+120.Khidd x3" =(y+1).3"" = x>0.Taco: x.3" =(y+1).3"7"

e x3=(y+1)3 353" =(y+1).3" < £(3x) = f(y+1) (voi f(¢)=1.3,120)
&S3x=y+ls y=3x-1

2
Khido P=xy—x’ =)c(3)c—1)—)c2 =2x2—x=2(x—%) —%2—%.
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CHUONG 3: CAG BAI TOAN TIGH PHAN GHON LOG
I. CAC BAI TOAN TiCH PHAN CHON LOC s0 01
& DE BAI
Caul: Cho ham s yzf(x) c6 dao ham lién tuc trén R thoa man f(l)z—l va
1
xf(l—x3)+f'(x)=x7 +x—2,x e R . Tinh tich phan Izjf(x)dx.
0

A.%. B._—S. C.z. D.i.
3 9 9 3

Cau2: Chohamsd f(x) c6 dao ham lién tuc trén R, f'(x)—f(x)=¢" VxeR. Biét £(0)=0, tinh
/(2).

2
AL B. 3¢’ c. e, D. 2¢°,
2

Cau3: Cho ham sb f(x) lién tuc trén khoang (0;+0)va thda man f(x2 +4x+3) = x+2 véi moi

3
x € (0;+00). Tich phan If(x)dx bang
0

JUELEY B. 2%, c p. L.
3 3 3

1
Ciu4: Chohamsd f(x) ¢6 dao ham lién tuc trén doan [O;l] thoa man f(l) =4, H:f'(x):lz dx=5 va
0
1 1
jxf(x)dxz%. Khi do [ £ (x)dx bing
0 0

p. L
12

Cau5: Chohamsé y = f(x) c6 dao ham trén (0;+ o) théa man 2xf"(x)+ f(x)=2x, Vx € (0;+»)
, f(1)=1. Gia trj ctia biéu thc f(4) bang

A, —. B. i C.
12

A|w

VLY B. 2. c. 7 p. 2.
6 6 6 6
Ciu6: Cho ham s6 f(x) lién tuc trén R va thoa min

0
(x*+x) £(x°)+(x*+1) £ (1-x") = 4x* =32’ + 42" ~3x,Vx e R . Khi d6 [ f(x)dx bing
-1
A. 6. B. -3. C. 3. D. -1.
Cau7: Cho ham so f(x) lién tuc trén [0;+0) va théa man f(x2 +4x) =—2x" =Tx+1,Vx €[0;+).
5
Biét /(5)=-8., tinh 7= [x.f"(x)dx.

0

Ar=-2 B. =2, c.r=-2 p.1--2
3 3 3 3
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Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

1
Cho f(x) lién tyc, c6 dao ham trén R va thoa mén f(2)=1e, If(2x)dx=2. Tich phéan
0

2

jxf’(x)dx bang

0

A. 30. B. 28. C. 36. D. 16.

Cho ham s f( ) c6 dao ham lién tuc trén R thoa man 2f(x)+xf’(x) =2x+1va f(l) =—

Khi do '[ f dxbang
5
A, —1. B. 2. C.5. D. —.
2
Cho ham s6 f (x) lién tuc trén (O; +oo). Biét LZ la mot nguyén ham ctia ham s6 f '(x)lnx va
X

f(z)zi. Tinh Izj%wdx
T X

In2
AT=-T B.I=_. c.r=1 D.7--L
4 4 2 2

Cho ham sb y=f ( ) c6 dao ham lién tuc va xac dinh trén R , déng thoi théa man cac diéu kién:

J'\/_f( x)dr=2; jxf e2dx=%;f(2)=0.Giétri /(1) bang
A -2 B. = c. L p. -2
= e . .

Cho ham s6 f (x) lién tuc trén tap sb thuc thoéa man xf"(x)— f(x)=x",VxeR va f(1)=2.
1

Hay tinh J.f(x)dx.
0

A.é. B. 1. C. 3. D._—S.
6 6

Cho ham s6 f(x) thoa man x*f'(x)+ (3x—1) f(x)=f'(x)+16x* —8,Vx e R\{0} va f(2)=8.
X
Khi d6 gia tri f(3)bang

A2 B. 12. C. 288. p. 0
3 3
) 2 4f(\/;)
Cho ham sb f(x) c6 dao ham trén R théa man f(2)=3, J.xf'(x)dx=3, I 7 dx=2
0 1 X
1
Tinh .[f(x)dx
0
A. 5. B. 1. C.2. D. 3.
. ln x
Cho ham so f(x) lién tuc trén R va théa mén J“tanxf cos’ x dx=1; j
e xlnx

2 f(2x)

Tinh tich phan 7 = [, dr.
4
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Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

A. I=1. B. /=2. C.1=3. D. [=4.

’ 3 . 3
Cho ham sé £(x) thoéa min Lx- f(x)-e’dx=8 va f(3)=In3.Tinh I= jo e/ Wdx .
A 1=1. B. 1=11. C.1=8-In3. D. [=8+In3.

Chohamsé y = f(x) cédaohamliéntyctrén R théaman f(x)+ f (g - xj =sin x.cos x, voi

f
moi xR va f(0)=0. Gia tri ctia tich phan J. x)dx bing
0
A -Z B. L. c.z. . L.
4 4 4 4

Cho ham s6 y = f(x)lién tyc trén tap R vathéaman f(x)+x°f(x)=f(3—x)+x"f(3-x).
4 4

Biét _[x.f(x)dx =2 . Tinh tich phan _[f(x)dx
— -1

C.

A. 3 . B. D.
2

W |
[SSH NN

~ Bl

'(0)./"(2)#0 va

Cho cac ham s§ f (x) va g( ) lién tuc, c6 dao ham trén R thoa min
g(x).f"(x)=x(x-2)e". Tinh Izj-f(x).g'(x)dx.

0
A. [=—4. B.I=e-2. C.1=4. D.I=2-e¢.

Cho ham s§ y=7f (x) lién tuc, c6 dao ham va duong trén khoang (0;+oo) thoa man

f(x)=3x7(x)=4x"(x), f(1)=1.Khidé f(4) bang

AL B. 2. C.
2

D. 4.

N

Cho ham sé y = f(x) lién tuc trén doan [-2;2] va 2f(x)+3/f(-x)=

—2;2] .

Tinh [ = j.f(x)dx

A== B./=-2. c.r=-=~. p.1=".
10 10 20 20

Cho ham s y = £ (x) xéac dinh va c6 dao ham lién tyc trén doan [1;2], f(x)=-1Vxe[L;2].

Biét f(x)[ £ (x)+2] =[ £ (x)+1] (x=1)" va s (1) =-2. Tinh I = ["af (x)dx.

A. Z B. —é. C. L D. —%

2 2
Cho ham sb f (x) lién tuc va déng bién trén doan [1;4] , f (1)=0 va
2 4 \
x+2xf (x) = f(x)] v e[1;4]. Bat 1 = f(x)dx. Ménh dé nao dusi day ding?
A. 1<I<4. B. 4<1<8. C. 8<I<I12. D. 12<7<16.
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Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Cau 30:

Cho ham s6 f(x) c¢6 dao ham lién tuc trén doan [1;2] va thoa man f(1)= —% va
f(xX)+xf'(x) = (2x3 + x"’)f2 (x), Vx €[1;2]. Gia tri ctia tich phan Lz xf(x)dx bang

A. lni. B. lné. C. In3. D. 0.
3 4

Chohamsd y = f(x) liéntyctrén R vathoaman sinx. f(cos x)+cos x. £ (sin x) = sin x —sin’ x

1
v6i moi x € R. Tinh tich phéan 7 = J. f(x)dx.
0

A. B. 1. C.

|
W | =

Cho ham sO f (x) va g(x) thoa man 4f (1) = g(l) va:

(xfl)z g(x)+2020x = (x+1) f'(x)

3

VxeRH—l; O} . Tinh [ =j[ﬁg(x)—x7+1f(x)}dx

. g'(x)+ f(x)=2021x

A. I=1. B.I:l. C.1=2. D.Izé.
2 2

Gia sir ham s6 f(x) lién tuc va luén dwong trén doan [0;3] théa man f(x).f(3—x)=1. Tinh

3
tich phan Izj;dx?
o 1+ /(%)
3

A.]:%, B. /=
3 2

C.I=1. D. /=3.

cotx.f(sin2 x)dle, Tf(\/;

1

~——

dx=3. Tich

N —o |y

Cho ham s f (x) lién tuc trén R va théa man
X
4

4 , :
phéan ( x)dx:%,biét a,beZ va (a,b)zl. Tinh gia tri biéu thic P=a+b.

X

00 |ty —
~

A. P=8. B. P=7. C. P=3. D. P=9.

Cho ham sé f(x) c6 dao ham valién tyc trén R thoaman f'(x)+ xf (x)=2xe’x2 va f(0)=-2
1

. Tinh 7 = [ xf (x)dx.
0

ezl B.I-12¢ c.1=-2%. D.1=—2.
e e l1-e e—1

A I=

Cho f(x) 1a ham sb lién tuc trén doan [0;2021]. Gia su réng vOl moi xe[0;2021] , ta co

F£(x)>0 va £(x)£(2021-x)=1. Tinh 1:2}21“‘}’(( ;
0 X
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Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

A. % B. % C. 2021. D. 4042.

2 3
Cho ham 56 f( ) lién tuc trén R thoa man dicu kién: f(O):Z\/E,f(x)>O,VxeR va

j S(x j (2x+1)dx. Tinh tich phan i £ (x)dx.

1/1+f |
A1 B. 14 c. 14 p. -4l

30 30 30 30
Cho ham sé f(x) c6 dao ham lién tuc trén khodng (4;+oc) va théa man ding thirc
F(x)+ (7 =Tx+12) f'(x) = Mvé’i moi x € (4;+00). Gia tri f(5) clia bang
VX' +9

A. f(5)=+34-5. B. f(5)=2V34+10.

f(5)=234-10. D. f(5)=+/34 +5.

Cho ham s6 f(x) théa man [f’(x)]z+f(x).f"(x):6x2+2 voi moi xeR va f(0)=0.
Tinh £(1).
Al B. £3. C. 1. D. 3.

Cho ham s6 y=f (x) lién tuc trén R va thoa man
2

£ (x)+ f (=x) =2021x™" +3x* =4, Vx € R . Tinh tich phan 7 = [ f (x)dx

A. 2% B. 0. C. 2, _ D. 277,

Cho ham s f(x) c¢6 dao ham trén [0;+OO) thdéa man f(0)=1’ f(x)>0,Vxe[O;+oo) va
1 1

1

+— =1,Vxe|0;4+00). Tinh 7 =| f(x)dx
70 2 el T =)
A.]=§. B.]=§. C.]=l. D.]=%.

5 3 3 5
Cho ham s f (x) nhan gia tri duong, c6 dao ham lién tuc trén [0‘2]. Biét f (0)=1 va

-3 '
f(x)f(2-x)= &> voi moi x €[0;2]. Tinh tich phan I = j(x fx( ))f ()
X
A.Iz—ﬂ. B.I=—£. C.Iz—E. D. I——E
3 5 3 5

Cho ham sb f(x) lién tuc va nhan gia tri duong trén R , thoa man f(0)=e2 va

2sin2x[f(x)+e°°szx f(x)}tf'(x) =0,Vx e R.Khi do f(z?ﬂj thu¢c khoang
A. (1,2). B. (2;3). C. (34). D. (0;1).

Cho ham sb y = f(x) lién tuc va thoa man f(x3 + 2x—1) =2x-3, voi moi x € R. Tinh tich

phén [ = jf(x)dx
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Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

A.Iz—ﬂ. B.I=£. C.I=Z. D.I=—Z.
2 2 3 3

Cau 39: Cho ham sb f (x) xac dinh va lién tuc trén doan [0;1] théa man

6x.f(x2)+5f(l—x)=\/§

1
Tinh J.f(x)dx
0

B. -~ c. =, id

A. . —.
8 32 16

EN

Cho ham sb y=f (x) 12 ham da thtrc bac bon va dat cuc tri tai diém x=-2. Tiép tuyén tai giao
diém cua d6 thi ham sé y=f (x) v6i truc tung 1a duong thing d c6 phuong trinh
In3 .

3x+y—-2021=0. Tich phan /= [ x~1+ f"(e" ~3)]edx bing
0
A. —1+3In3. B. -7+3In3. C. 7-3In3. D. -3+3In3.

Cho ham s6 y = f(x) c6 dao ham lién tuc trén R thoa mén

oSt

f(x)+f(g—xj:sin2x,véi moi xR va f(0)=0. Gié trj cia tich phan 7 = | x./"(x)dx
bang

T 1 T 1
A, ——. B. —. C. —. D. ——.

2 2 2 2

Cho ham s6y = f(x)c6 dao ham trén R thoa man f(1)=1va f(2x)-xf(x")=5x—2x" -1
v&imoi x € R Tinh tich phan Izjxf'(x)dx.
A 1=3. B.1=—1T C.1=2. D. [=5.
Cho ham s6 y=f(x) liéen tuc trén  doan  [0;4] théa  man:
2f(4—x)=3f(x)=—x>—6x+16 Vx[0;4]. Tinh / =j.x.f(x)dx.

0

A Y B. 128. c. 2 p. 2

3 3 3

Cho ham sb f(x) c¢6 dao ham lién tuc trén (0;+o) thoa mian f(1)=3 va
2

x(6—f’(x))=f(x)+2 véi x> 0. Gia trj tich phan If(x)dx bang
1

A.%+h12. B.3-2In2. C.§+2ln2. D.%—21n2.

1
Cho ham s6 £ (x) ¢6 £(0)=-1 va f’(x):x(6+12x+e’x),VxeR. Khi d()jf(x)dx bang.
0

A. 3e. B. 3¢'. C.4-3¢". D. -3¢'.
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Cau46: Cho ham s6 f(x) c6 dao ham lién tyc trén R , théa man f(0)=3 va
b
f(x)+ f(2—x)=x"-2x+2,Vx e R. Tich phan '[sin 2x.f'(2sin x)dx bang
0
A -2 B.2. c. 0. . -2.
3 3 3 3
Cau47: Cho ham sé ¥ =/ %) jien tuc trén khoang (040) pige S)=1 4 F(x)=xf(x)+Inx
VX € (0;+OO) gia tri cla f(e) béng:
A. 2. B. e. C.l. D. 1.
e
1 3
Cau 48: Cho y = f(x) la ham s6 chin va lién tuc trén R . Biét If(x)dx:%jf(x)dx =3. Khi do, gia
0 1
3
tri Jde bang
2" +1
A. 10. B. 12. C.9. D. 13.
Cau49: Cho ham sb y=f (x) c6 dao ham va lién tuc trén doan [O;l] , thoa man
1
[£'(x)] =4[22 +1- £ (x)] véi moi x thude doan [0;1] va f(1)=2. Tinh [x./(x)dx
0
A.é. B.é. C.é. D.i.
3 4 5 3
Cau50: Cho ham sé y = f(x) lién tuc trén doan [0;2] théa man: ['(x)=f'(2—x) véi Vx€[0;2].

3
Biét ring f(0)=2003, f(2)=2021. Tinh tich phan / = j sinx.f (2cosx)dx.
0

A. -2012. B. 4024 . C. —4024 D. 2012.
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fZ HUGNG DAN GIAI

Caul. Cach 1: Phuwong phap tu luin:
T xf(l—x3)+f'(x)=x7 +x-2,xeR suyra xzf(l—x3)+xf'(x)=x8+x2 -2x,xeR

Do d6 szf(l—x3)dx+jxf'(x)dx=j(x8 +x2—2x)dx.

0
bit t=1-x’ tacod dr = -3x>dx do d6 ta duoc
1
1 1

J'xzf(l—f)dx:_%j'f(t)dtzgj;f(t)dt:gi'f(x)dx.

0

Vay ta c6 j.xzf(l—x3)dx+‘|.xf'(x)dx: (x8 +x2—2x)dx

(=]
o
=]

Céach 2: PP chon ham dai dién
Tir dang thirc xf(l—x3)+f’(x)=x7 +x—-2,xeR suy ra chon dit ham sb f(x) 12 ham sd bac
2 dang f(x)=ax’ +bx+c v6i a,b,ceR.Taco xf(l—x3)+f'(x)=x7+x—2.

Do do x[a(l—x3)2+b(l—x3)+c}+2ax+b:x7 +x—-2

c>x[axé—(2a+b)x3+(a+b+c)]+2ax+b=x7 +x-2

a=1
2a+bh=0 a=l
a+b=
<:>ax7—(2a+b)x4+(3a+b+c)x+b=x7+x—2<:> S<ib=-2.
3a+b+c=1
c=0
b=-2

1 1
Do viy f(x)=x"—2x théaman f(1)=—1, tir d6 ta co I=If(x)dx=j(x2—2x)dx=_?.
0

0
Cau2. Tirgia thiét ta co

e f(x)-f(x)(e) =" & (e =(e) /() =1<:>(f(x)J A CI IRy

X

e

Tu f(O)zO,thayVéotac() C=0.Vay f(x)zxex.Vély f(2)=2@2.

Caud. Taco: f(x*+dx+3)=x+2=y(x+2)" = [(x* +4x+3)+1.
3 3

Suyra f(x)=+x+1.Dodo If(x)dsz\/x+1dx=z(x+l)%
0 0

3

2 14
=—(8-1)=—.
3( ) 3

3
0
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Cau 4.

Cau 5.

Cau7:

Ta co jxf(x)dx =% =3 =jf(x)d(x2) z(xzf(x))ro —jx2d(f(x)) = 4—j)'xzf'(x)dx

0

1

:>jxf )dx = 1:>j ) dx- 1ojxf dx+25jx4dx=5—1o.1+25.g=o
:>I(f’(x)—sz)zdx=j((f'(x))2—10x2f’(x)+25x4)dx=0

, ) 5x° . o (5% 7 11
= f'(x)="5x :>f(x)=%+C ma f(1)=4:>C:%.Vay !f(x)dx=£[%+§jdx=?

Xét phuong trinh 2xf'(x) + f(x) =2x,vi y= f(x) c6 dao ham trén (O;+ oo) nén lién tuc trén
khoang nay.

Chia ca hai vé cho 24/x , ta duge Vx- f(x)+

f F(x)=x o [Vrs(x)] =V
Ly tich phan tir 1 t6i 4 ca hai vé ta dugc i(\/} f(x))' dx= i\/de .

4

:(ﬁ-f(x))f =[§Jx—j :2f(4)—f(1)=%:f(4)=§(% 1j=%7 v f(1)=D).
Vay f(4)=%7.

Ta co: (x3+x)f(x3) (x +1) ( - 2)=4x4—3x3+4x2—3x
<:>(x2+1)x.f(x3)+(x +1)f(1 X ) (x2+1)(4x2—3x)
@x.f(x3)+f(1—x )=4x2—3x<:>x .f(x3)+x.f(l—x2)=4x3—3x2.

:>jx2f x* dx+_(fxf l—xz)dxzj(4x3—3x2)dx=—2.(1)

-1

Xetjxf )dx = I}f

W= W~
O —— - O —y

f(x)dx+%jf(x)dx=0<:>;[f(x)dx=0 (3). Tir (2)va (3)suy ra _(flf(x)dxz—

0
Taco f(x" +4x)=-2x" = Tx+1 (2x+4) f(x° +4x) =(-2x" = Tx+1)(2x +4).

Lay tich phan can chay tir 0 — 1 hai vé ta duoc:
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Cau 8.

Cau 10.

Cau 11.

.(1[(2x+4)f(x2 +4x)dx = I(_zxz —7x+1)(2x+4)dx =_%,

t=x2+4x:>dt=(2x+4)dx

1
Xét |(2x+4 2 +4x)dx. Pat
¢ !( X )f(x x) @ {x:()_MZO,x:l—n:S

o ) ; 0 52
Khi do ta co .([(2x+4)f(x +4x)dx=_(|:f(t)dt =£f(x)dx=—?

N 57 52) 68
Xét Iz!:x.f (x)dxzxf(x)|0—'([f(x)dx=—40—(—?j=—?,

2

F(2x)dv=2 & %if(zx)d(zx)= 26 [ £(x)de=4.

0

Ta co

o —

) 2 o |u=x du =dx
Xetlz.([xf(x)dx.Dat B 1) = o= £ (x)’

2

= I =jxf'(x)dx=xf(x)|§ —[f(x)x=2f(2)-4=32-4=28. Viy jxf’(x)d.xz28.

0

Tacod 2/ (x)+xf"(x)=2x+1< f(x)+f(x)+x/"(x)=2x+1.

Suy ra if(x)d“i[f(x)mf'(x)]dx = [(2x+1)dx.

0

1

:J.f(x)dx+j).[x.f(x)]ldx=2 :j;f(x)dx=2—xf(x)|i):2—(—3)=5.

0

dv=ldx yv=Inx

u=f(x s
Dét{ ( ):{du—f(x)dx.
dx:(f(x)lnx)r—jf’(x)lnxdxz(f(x)lnx)ﬁ—izz.

X

Khi 6, jf (x)
X

1

Ma f(2)=ﬁ va In1=0 nén j : dx=(f(2)1n2—f(1)1n1)—(2—12—1l2j=1—(—%).

Vay Izj‘@dx:%.

Ta co
1=!%f’(\/§)dx:jad(f(\/}))=e f(J})4—!f(\/E).ede=e4f(2)—ef(1)—!f(\/§)e dr
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T (1) va(2),suyra l=—¢f (1)-1= f(1)=-=

Cau12. Theo gia thiét: xf'(x)—f(x)=x",vxeR . Suy ra A —f() =1 3(&] =1

x? X
@

X

=Xx+c.

hay f(x)=x"+cx,ma f(1)=2 nén c=1.

Viay J.f x)dx J.(x +x)dx = (—x +;xJ =§.

0

Cau 13. Tir dé bai ta co
)+ Gx— D) £(x) = F(0) +16x° =8 & (X 1) £1(x) + B —1) £ (x) = 163" -8
X X

S —x) () +Bx* =) f(x) =16x" —8x & [()c3 —x)f(x)]v =16x" —8x.

Lay nguyén ham hai vé ta c6: (x’ —x) f(x)=4x" —4x* +c.
= 6f(2)=48+c < c=0.Viy f(3)=12.
Cau 14. Taco

2 2 2 2

:[xf’(x)dxzj).(xf(x)), de—[ £ (x)dv=xf (x) = [ £ (x)dv=2.1(2) [ £ (x)de =6 [ f(x)dx.

0 0 0 0
Theoglathlet_[xf dx 36— J.f dx 3®Jf =3.
1
Dit 1 =/x = dt =—~dx.
2Vx
Doicin x=1=1t=1; x=4=1¢=2.

/

)dx 2jf dt@jf :jf(x)dle.

1

4
Theo gia thiét 2 = j
1

1 2 2

Taco [ f(x)de=]f(x)de—[f(x)dc=3-1=2.

0 0 1
A , z 2 o 2 . a, T 1
Cau 15. Xét 11:I04tanx.f(cos x)dx:l,datt:cos x . Khi do x=0:>t=1,x=Z:>t=§;
in x. -1 1 t t
tanxdx=de=—d— Do l:—jjm.Suyra I:M=211=2.
cos” x 2 5t 5t

B ezf(hlz)(f) . ) L, 5
Xet]zzj. 1 dx,ditt=In"x.Khiddé x=e=>t=Lix=¢"=1r=4;
e xlnx

dx 1 dt 14 /() AU
x.lnx_ET Do 2_5-[1 Tdt.Suyra LTdt—le—Z.
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2
f( x)dx,dét t=2x.Khidd le:n:l,x=2:>t=4; gzg.Dovéy
X 4 2 x t

Xét I:L2
;

1:jfmdtzjff(t)dt+j4f(t)dt=2+2=4.
7 5t L

o 3 (x N 3 .
khi do I0x~f'(x)ef( ‘dx =x-¢/™ Lef( 'dx

0

y=e/®

. o lu=x du =dx
Cau 16. Dat =
dv=f"(x)e’ Vdx

=8=3-¢/"—['e/Vdr= [ e/Pdr=3e" -8=9-8=1.
0 0
Cau17. Taco: £(0)=0 va f(x)+f(g—xj:sinx.cosx nén f(0)+f(gj:0 @f(gjzo.

Taco: 1= [x.f'(x)dv = [xd[ £ (x)] =[2f (x)]P = [/ (x)dx. Suyra: I =] £ (x)dx.
Mat khac, ta co:

f(x)+f(g—xj:sinx.cosx:> I}f(x)derIEf(%—xjdx=jfsinx.cosxdx=

Ny 1=-] f(x)dr=—1.

N

Suy ra: J?f(x)dx—j,?f(%—xjdxz%@j;f(x)dx=
Cauls. Taco f(x)+x’f(x)=/(3-x)+xf(3-x)

& f(x)+xf (x)- f(3-x)=x"f(3-x)=0

e (1+27) f(x)-(1+27) f(3-x) =0 (1+57)(f(x)- f(3-x)) =0

@{szrl:O (vn)
f(x)—f(3—x)=0

Cach 1: Su dung cong thue giai nhanh:

:>f(3—x)=f(x).

Cho ham s f(x) lién tyc trén [a;b] va thoa man diéu kién f(x)=f(a+b-x),Vxe[ab].

Thi ta co: _!x.f(x)dx— . [ £ (x)dx. Do do: If(x)dx:j:

Cich 2: Dbi bién truc tiép
batr=3—-x=>dft=-dx va x=-1=t=4,x=4=1t=-1.

4 4 4 4

Khi do: 2=:[x.f(x)dx=:|.1(3—t).f(3—t)dt:I(3—x).f(3—x)dx=I(3—x).f(x)dx.

Suyra: 4= Ix.f(x)dx+I(3—x).f(x)dx=3jf(x)dx: jf(x)dx=§
Cau 19: Dat h(x)zg(x).f'(x) =x(x—2)ex.

Tacé 7(0)=g(0)./(0)=0 ma f'(0)=0 nén g(0)=0.
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Cau 20.

Cau 21.

Tuong tu h(2)=g(2)./'(2)=0 ma f'(2)#0 nén g(2)=0.
Tact 1= [ (x)a(a(x)) = (+)(+), = () ()

-/ (22100 (0)- () () = atx-2)eas

0
bat u=x(x—2), dv=e'dx tacod du=(2x—2)dx, chon v=¢"
Khi d6

2

f(x 2)edx xx 2

0

i (2x-2)e —:[(2x—2)d(ex)

i d(2x-2)=-2¢* —2+2j e'dx = —2e> —2+2¢"

0

2x 2 ——4.

2
Suy ra I=—Ix(x—2)exdx=4.

0

Ta co f(x)—3xf3(x) =4xf’(x)(:)f2 (x)—4xf'(x)f(x)=3xf4 (x)

. ,
o2’ (x);f(:/jf /e e ( \/(_ ] [ as @f‘/(_)—x x+C (%)
Thay x=1 vao (¥), ta c6 le(l):nc:czo
(*)@f%:x&:f(x):%:m):%.

Ta cb 2f (x)+3/(—x) = —x)dx=_j22x21+4dx

(1).
Xét 3jf(—xﬁx. bit t =—x=>dt =—dx. Taco 3_?f(—x)dx=3ff(t)(—dt)=3if(x)dx ).

‘ 2 2 2 12 1
Thay (2) vao (1), ta dugc 5£f(x)dx=£mdx31=£f(x)dx=gjz—dx,

X=-2=t=——
bat x=2tant:dx=2(1+tan2t)dt.Déi can:
x=2:>t=£
4

1
4tan’t +4

L

4
Khi d6 I = 2(1+tan’ 1) dr = jdt:i.
4

—

Ly
5 0

_‘;m'—.a\é\
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f'(x)[f(x)tzjz = (x-1).
[/ (x)+1]

Cau22. Tacéd: f'(x)[f(x)+2] =[f(x)+1] (x-1) &

@jf'(x)[f)(q”] dv=[(x-1) v (1)

Xét I:J.f'(x)[(f(x)+2}2 dx:dat r=f(x)+1 khido:

(1+1) 12 1 111
I=[“ L gt ||=+S+—|dt=—"-—— —+C.

I I(tz £ t4j t £ 3

11 1 ¥,

Thay vao (1) ta dugc; ————— —+C=——-x"+x

yvao (D) ' t tt 3 3

1 1 3
=2 ¥ +x

_ ! > 7+C
S+ [£(x)+1] 3[f(x)+1] ’
‘ 2 nén C=0,suyra ———— 1 N )
Vi f(1)=-2 C=0,suy f(x)+1 [f(x)Jrl]2 3[f(x)+1]3 .

1
—x<:>f(x)——l—;.

Hay -

1 x 2
——Xx"+Xx.

Dong nhat hai vé, suy ra: —

1
f(x)+1
Khi do: 1=jx(—1—3=j(—x—1)dx=—§ :

Cau 23. Taco:
23 (1) =[ 1 (0] & x[1427 ()] =[1' ()]

o Jx[1+2f(x)]=1'(x) (vi f(x) déngbién)@%z& ,Vx e[1;4]

Nguyén ham hai vé, ta dugc: \/1+2f(x) = %x xX+c

2 1]2
—xvx+—-| -1
3 3

V(')rif(1)=0:>c=%.8uyra,/1+2f(x)=§x x+%:>f(x)( 5

(2)6 x+1j2—1
3 3 21403215,5(8).
2 90

Vay 1=[1f (x)de=[]

[+ _,

Céu 24. Tirgia thiét, taco f(x)+x/'(x) =(2x"+x°) /3 (x) = O OF

:{ ! }=—2x—1:>;=j(—2x—l)dx:> L v _x+cC
xf (x) xf (x) xf (x) .

1
x(x+1)

f(l)=—%:>C:0:>xf(x):—
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=In

:>I xf(x)dx = L x(x+1) —I (E—ljdxz nx—+1 i

X x|

~ ros -3 . ) . 2
Cau 25. Taco sinx—sin x:smx(l—sm x):smx.cos X.

Do d6, tir gia thiét ta duoc

sin x.cos” xdx

f(sinx)d(sinx)=

S o [N
S =N

=
2
Jf cosx)d(cosx)+
0

0

<:>—'|'f(t)dt+J:f(t)dt

1

o'—.u\:a

1 0
cos xd(cos x) = 2If(t)dt = —J.tzdt
0

1
<:>21:It2dt:%<:>1=

|~

X 1 x+1
g(x)+2020r=(x+1) /'(x) | g(x)="0 f(x) = 2020
Ciu 26: (x:l) o J(x+1)
xx+1 g'(x)+f(x)=2021x" ﬁg'(x)+%f(x) =2021

Lay vé cong vé hai phuong trinh trén ta duoc:

(ﬁgm ——g(x )}—["—”ﬂ ()] -

o o) (@) 21 [ -] -1

Lay nguyén ham hai vé ta duoc:

X x+1
mg( )——f( ) x+C.

Do 4/(1)=g(1) néntacé C+1=0<C=-1.Suyra al g(x)-
x+1 X

x+1 ‘ 2 1
Do do: I = J.[erl (x)- } —‘1[ x—1)dx [——x]l—a.
Cau27. batt=3—-x=dr=—-dx.
3 3 3 l
Thay vao ta dugc / = dx.
R EY7 e (rre i (e

A )f() o . . .
Suy ra O—J{ 1+f( ))(1 f ) , do ham s0 f(x) lién tuc va luén duong trén doan

[O 3] Suy ra f(3 x) ( ), trén doan [0;3].

3

Ma f(x).f3-x)=1= f(x)=1.Vay I = %dx

o'—,w
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Cau28. Dat [, = j-cotx.f(sinz x)dx =1.
4

bit ¢t =sin” x = df =2sinx.cos xdx = 2sin” x.cot xdx = 2¢.cot xdx.

Déicén:xz%:tz%;x:%2t=l.
1 1 1
(e Lo _Lpf() 11 /(4x) Li/f(4x)  _ 1/(4x)
I = —dt == |—=dt == d(4x)=— dx dx=271 =2
—h J].f(t) 2tdt 2'!. t a 2'!. 4x (x) 2'1[ X :'!. X
2 2 8 8 8
16 \/;
Dauz:jf( )dx 3, Dit t=+/x = 2udt=dx
1 X

Poican:x=1=t=lx=16=r=4.

Izzlfﬂdx :4f(2t)2tdt =2}&dt :2j-f(4x)d(4x) =2j.f(4x)dx_
1 X 1 t 1 t 1 4x i ¥
[
X
Khld(),tacojf(4x)dx:jf(4x)dx+jf(4x)dx 24 izzja 7h=2.
10X 10X 10X 2

Vay P=a+b=9.

Cau29. Tacod f'(x)+xf(x)=2xe" ‘o f(x)e? +xf(x)e? =2xe™ e? [f(x) exz] = Zx.e_x7

= f(x)e’ :I2x.e 2dx=—2j‘e Zd(—%Jz—Ze 2 +C.

XZ xZ

Khidotacod f(x)e? =—-2e 2 +C.
Vé6i x=0 taduge f(0).e’=-2e"+C < f(0)=—2+C ma f(0)=-2=C=0.

XZ

Suyra f(x)e? = —,’Zei[7j & f(x)=—2e

1
Khidoétaco: = Ixf dx——2J.xe dx = I 2d(—xz)ze’xzLzl—l—l_—e
e e
2021 2021
Cau30. Taco: I= | dx _ f(2021 x)
0 e L3 f(2021-x)+1
£(2021-x)
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Cau 31.

Cau 32.

Cau 33.

bat: 2021—x =t thi dx=—dz. Khi x=0 thi #=2021, khi x=2021 thi r=0.

Tadu’c_rczlz—iM —2].21 f() dx

o f(2)+1 x)+1
2021 2021 2021
Do d6: 21=j; jde:jdx:ZOZI.Véy:I:%.
o S(x)+1 ¢ f(x)+1 g

() S )dxt dat 1+ 12 (x)=t=1+ 2 (x) =1 © 2f(x) f'(x)dx = 2edt .

1/1+f (x)

:f(x)f'(x)dxztdt

Thay vao ta dugc I%f(() —Itdt—J.dt—t+C—1/1+f ( )
+

Dods I+ /3(x)+C=x*+x ; f(0)=2V2 = 1+(2V2) +C=06C=-3.

Taco 1+f2(x)—3=x2+x:> 1+f2(x)=x2+x+3<:>f2(x)=(x2+x+3)2—1.

Tinh |

Suy ra ifz(x)dx=j[(x2 +x+3)2—l]dx=i(x4+x2+9+2x3+ 6X°+ 6X - l)dx
1 1

1

5 4 3 2
xt+2x°+ 7P+ 6x + 8)dx=(x—+x7+7%+3x2 +8xJ‘ :ﬂ.

Il
—_——
—_

5 1 30
1411
Vayjf()dx_ o
Taco
(x 6x +9x>
F(x)+ & =Tx+12) /' (x)=
x*+9
_3)
& f(x)+(x=3)(x—4)f( )ZX(x2 )
x +9
1 x—4 ’ X
:>(x73>2 f(x>+X*3 f( >— x2+9
x—4 ' X x—4 X . .
Y—3 f(x> :\/méx_?)-f(x):f—,m:\/x +9+C ()

Vi ham sb f(x) c6 dao ham lién tuc v4i moi x € (4;—|— oo) va théa man (*) voix € (4;-1— oo)

nén ta thay x =4 vao (*) ta dugc C=—5.

Suyra = f (x) =N 195 = (5)= VB -5 = £(5)= 2454 10,
-

Ta co: [f’(x)]z +f(x).f"(x)=6x"+2
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=[£(x).f(x)] =6x*+2
=S f(x).f’(x)zj.(6x2 +2)dx= 2%’ +2x+C

Ma f(0)=0 nén thay x =0 ta dugc: C=0. Suyra f(x).f’(x)=2x3+2x.

1 1
Lay tich phan 2 vé ta dugc: If(x). I 2x + 2x
0 0

fzz(x) :%<:>f2(1):3:f(1)=i\/§.

0
Cau 34. Tur giai thiét f(x)+f(—x)=2021x"" +3x" —4,VxeR.
Lay tich phan hai vé tir —2 dén 2 ta duoc:
2 2
[1/(x)+ £ (=x) Jdx = [ (20215 +3x> ~4) dx
-2

-2

2

= J.f dx+_[f (xml +x° —4x)‘: =k j.f(—x)dx =227,

Xét J = jf dx bat t=—x tacod dr =—dx.

Po6i céan: x——2:>t=2; x=2=t=-2.
-2

Dodé J = [—f(t)dt= if(t)dtzjf(x)dxz

Véy 2] — 22022 = I — 22021 .

Cau35. Ta co: f(lx) + 2f’(1x)+1 =12/ (x)+1+ f(x)=2f(x) f'(x)+ f(x)

< 2f"(x)+1=2f(x) f"(x) :2f(x)+x=f2(x)+C

Vi £(0)=1nén C=1.Dod6 2/ (x)+x=f*(x)+1[f(x)-1] =x

:>f(x)=\/;+1 vi f(x)>0,Vxe[0;+) .
Viy 1=jf(x)dx=j(\5+1)dx=§.

0
Cau 36. Cach1:

2 (x3 —3x2)f'(x)

Tir gia thiét f(x) f(2—x)=e**, cho x=2,taco f(2)=1.Taco I=J. () dx
: x

u=x =3 {du:(3x2—6x)dx
d

bat ! d 0,vxe|0;2]).
¢ dv=J;((;:)) x:> v=1Inf(x) (do f(x)>0wxe[0:2])
Khi d6, ta co

2

1= (x3 —3x2)1nf(x)‘z —j(?)xz —6x)lnf(x)dx :—3I(x2 —Zx)lnf(x)dx =-3J.

0 0

405 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: TiCH PHAN

Cau 37.

Cau 38.

2
J zj‘(x2 —Zx)lnf(x)dx
0
Dit x=2—t =>dv=—df; ddicdn: x=2=¢=0;x=0=>¢=2

[(2-1) -2(2-1) | f (2-1)d(2-1)

J:

N ey ©

I[ =2(2-x) |Inf(2-x)d(2-x) =

[xz —Zlenf(Z—x)dx.

S e 10

2

Suyra 2J = j[xz —2x]lnf(x)dx+_2[[x2 —2x]1nf(2—x)dx =j[x2 —2x}lnf(x)f(2—x)dx

0

[x —Zx}lnez" “Hdx = :[(xz—2x)(2x —4x)dx f? J—% Vay I——3J——§

o'-—.m

Cich 2: Tir gia thiét ta co f(x)f(2-x)= " =" 2.2 nén ta c6 thé chon

' :E - _j‘x(iz)f’(X)d)C zi . _3X2);522-i_2)exzzx de= j (x'=327).(2x~2)dx = ‘%

2sin2x] f (x)+ 1 (x) |+ £7(x) =0 2sin 2. £ (x) + 2sin 2xe™ 1 (x) + /() =0 (1)

Do ham s f (x) lién tuc va nhan gia tri dwong trén R nén chia hai vé phuong trinh (1) cho

- : S'(x)
2,/f (x) tadugc sin2x,/f(x)+sin2xe + —==—==0 (2).
2.0 f (x)
Nhan  hai vé cia  phwong trinh  (2)  véi e @ duoc:

'
—70052)6 —lCOSZX . lcosZ)c —icos2x . lcosZ)c
sin2xe 2 4/f \/_ =-sin2xe? o|e? f(x) | =—sin2x.e?
1 1
——cost —cos2x ——cos2x —cos2x
N j[—s1n2xe2 ]dx el f(x)=e*  +C (3).

1 1

1 1 L 1
Trong dang thirc (3) cho x=0 ta dugc e ? f(0)=eZ+C<:>e 2\/6—2=62+C<:>C=0.

1 1
(3)@@750082)(%:@50052)( <:>\/W:ec052x <:>‘f(x)262c0s2x
4z
- f(%”j —e :%: 0.367 € (0;1).
Pit x=£ +2¢-1,tacod dx:(3t2+2)dt.

Poicinix=-1< 2 +2t-1=-1£+2t=0<1=0.

x=2c+2t-1=2+2t-3=0=1=1.
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Luc dé taco [ = jf(x)dx :jf(ﬁ +2t—1).(3 +2)dt :j(Zt—3).(3t2 +2)dt

_n

; 3t 1
:j(6t3—9z2+4z—6)dz: 2 3826t || =
) 2 0

Cau39. Taco 6x.f(x°)+5f(1-x)=1-x
<:>3.j2x.f(x2)dx+5jf(1—x)dx:j\/l—xzdx©3A+SB:jx/l—xzdx(*).A=j2x.f(x2)dx
0 0 0 0 0
PDitt=x"=dt=2xdx; x=0=t=0;x=1=¢=1.

f(r)dr{f(x)dx.

AN
I

f(l-x)dx. Pat t=1-x=>dt=-dx;x=0=r=1Lx=1=1=0.

=
Il

>3]
Il
S~ O — O —

£ (= j £ (x).

)
3
=
S

‘ (*)@3jf(x)dx+5jf(x)dx=jﬁdx©8.jf(x)dx=jﬁdx-

Pat x:sint:>dx=costdt,te{—%;%};sz:n:O,leztzg.

1 3 2 K
:>£ 1—x2dx:_([«ll—sinzt.costdtz!“c—;qztdt:%.[t+%sin2tj 2 2%.

Ciud0. Taco = lnz[x—u S"(e"=3) edr= lnf(x—l).exdx+hr 1"(e"=3)e"dr.
0 0 0

Ap dung cong thire tich phan timg phan ta c6

I = T(x —1).e’dr=(x—1).e"

0

=—4+4+3In3.

In3
0

In3
Vo fedr=3(-1+4In3)+1-¢’
0
In3
Xét I, = [ f"(e"=3)e"dx. Pit t=¢"-3=>dt=¢"dx. Pdi can: x=0=>t=-2.
0
0
x=In3=t=0.Suyra I, = jf"(t).dtzf’(t)rj2 = 1'(0)-1'(-2).
-2

Vi y= f(x) 12 ham da thtc bac bdn va dat cuc tri tai diém x =—2 nén f’(—2) =0.
Giao diém cta dd thi ham sb yv=f (x) véi truc tung ¢6 hoanh do x=0.

Phuong trinh ctia duong thang d c6 dang 3x+y—2021=0< y=-3x+2021.
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Cau 41.

Cau 42.

Cau 43.

d 1a tiép tuyén tai giao diém cia do thi hams6 y = f (x) véi tryc tung = f7(0)=-3.

=1, =-3-0=-3.Vay I=1,+1,=—7+3In3.

Theo gid thiét: £ (0)=0 va f(x)+f[§—xj:sin2x nén f(0)+f(§)=0:f(§]:
B H . B
Tacd: 1 = [x.f'(x)dx = [xd[ £ (x)] =[x ()7 = [ £ (x)dx =] 1 (x)dx.
0 0 0 0
Miit khéc:f(x)+f(g—xj:sin2x:> jozf(x)dx+jo2f[§—xjdx=jozsinzxdx.
[ 3 cos 2x|2 N
Taco.J.Ozsm2xdx— —1V J. f(——xjdx I f(x)dx (Pat t—z—x).
nén j%f(x)dx:l. Vay [=j-x.f’(x)dx=—l
0 2 ) 2
Ly tich phan hai vé véi can dudi bang 0, can trén bang 1 cua dang thirc
1 1
f(2x)—xf(x2)=5x—2x3—l ta dugc: J.f(2x)dx—'|.xf(x2)dx=1. (1)
0 0
< de
Datt:2x:>dt=2dxc>dx=?;
7 1 12 12
DPéican x=0=¢=0, x=1:>z=2:jf(zx)dx=5jf(t)dz=5jf(x)dx.
0 0 0
bat t=x" = dr=2xdx © xdx=—;doican x=0=¢=0, x=1=1=1
1 ) 11
= [ (x )dszjf(x)dx
0 0
2 1 2
Thay vao (1) ta dugc If(x)dx—jf(x)dx=2:>If(x)dx=2.
0 0 1
Pong thoi thay x =1 vao biéu thirc J’(Z)c)—)cf()c2)=5x—2)c3 ~ltacod f(2)=
X6t [ = dxd u=x du =dx -
ét _[xf at dvzf'(x)dx: v=f(x):> xf (x |1 —ff
Cich 1: Tir gid thiét 2/ (4—x)—3/(x)=—x>—6x+16 Vx €]0;4] ta tinh dugc

f(O)zO;f(Z)zO;f(4)=8 (*).
Xét ham sb f(x) 1a bac hai, f(x) =ax’ +bx +c, tir (*) tim dugc f(x) =x’-2x.

64

Suyra [ = I x —2x° )dx— 3

Cach 2:
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+) Ta c6: 2]f(4—x)dx—3]f(x)mz](—x2—6x+16)dx:—5

Pat t=4—x(jc() dx:—dt;x=00:>t:4;x0:4:>t:0.

Khi do 2]f(4—x>dxz—2jf(t)dt :2]f(t)dt :Z]f(x)dx.

Suy ra 21f(4—x)dx—3jf(x)dxz—Lz‘f(x)dx:—%. Tir d6 j:f(x)dx:?.
+) Tir gid thiét ta co 2x.f (4 —x)—3x.f (x) = —x’ —6x* +16x Vx €[0;4]

Suy ra 2]x.f(4—x)dx—3]x.f(x)dx:](—x3—6x2+16x)dx:—64 (1).

bat t=4-x,codx=—-dt; x=0=t=4;, x=4=1¢=0.

0

Khi d6 2]x.f(4—x)dx:—2f(4—t).f(t)dl :8]f(t)dt—2]t.f(t) 128

4

Thé vao (1) ta co: %—5]— —64=1= 634

Ciud44. Taco x(6—f'(x))=f(x)+2 @f(x)+x.f'(x)=6x—2<:>(x.f(x)), =6x—2.
Suyra x.f(x) = [(6x-2)dr =3x" ~2x+C.

Thay x =1 vao ta dugc: 1.f(1)=1+C:>3=1+C:C=2.

Do do: x.f(x)=3x2—2x+2:>f(x)=3x—2+z.
X
f 7 2), (3 2.5
!f(x)dx_![sx—u;)dx_(T 2x+21nx]1 =2 +2In2.
Cau 45. Dat{ _f(x):{d”:f’(x)dx
dv=dx v=x-1
Khi d6 jf dv=(x-1) f(x)], - j(x 1)/ 0)— [x(x=1)(6+12x+e™)dr=3¢".

Céu 46. Thayx 0tadu0cf(0)+f(2) 2:f(2) 2—-f(0)=2-3=-1.

Ta co: If(x)dxz J-f(2—x)dx

Tur hé thuc dé ra: :[[f(x)+f(2—x)]dx:j[(x2 —2x+2)dx:§:>jf(x)dx:§

Taco:

sin 2x. " (2sin x) dx :%j.t.f’(t)dt :%{t.f(t)ﬁ —jf(t)dt} :1{2.(—1)—g} __2

0 0
Cau47: Taco :f(x) = xf'(x)+lnx.
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o —tnxm () £ (). (x) e 2nx S ()X =S (0)-(x)

X X

X -1 . . 2
= (MJ = % Lay tich phan can tir 1 dén e ca 2 vé ta dugc :
X X

e

Cau48. Tacéd: y=f(x)lahamsdchinvaliéntyctren R = f(-x)= f(x),VxeR.

e 110 10

0
Xét Izj%dx.laét t=—x=dx=—df,ddican x=-3=¢=3; x=0=>1=0.
+

o L1 o ‘+1 e 2" +1
2[

:>1=—I g _(l_t)dt=j. J; (t)dt=i 2;f (t)dtzj 2 (x)g,

3fx) 0 _32Xfx
jiﬁdx I32+1 J2+1dx_£ 2+ 1dx+I2+1 Jf

1

=[£( x)dx+jf x)x=3+9=12.

0
CAu 49. Theo gia thiéttaco [ £'(x)] =4[2x*+1- £ (x)|= [ /(1) ] +47 (x) =827 +4 (¥).
Léy tich phan hai vé ciia biéu thirc (*) ta dugc
‘ 20

j].([f'(x +4f(x ) j; Sx +4 I (x)]zder 4(xf(x)|1) —‘:[x.f'(x).dxj -5

0

o j;[f'(x)]zdx—4j;x.f'(x).dx+§ —0o ![fv(x)]zdx_4ix.f'(x).dx+i4xzdx: 0

<:>j;[f'(x)—Zx]zdx=0:>f'(x)=2x:>f(x)=x2+C.

[SSHIN

Vi f(l)=2:>C=1:>f(x)=x2+1.Véy j.x.f(x).dx=j.x.(x2+1).dx=

Cau50.Taco f'(x)=/f"(2—x)= f(x)=—f(2—x)+C=C=f(0)+ f(2)=4024.

Do d6 f(x)+ f(2—x)=4042.

i[f(x)+f(2—x)]dx:_2[4042dx = 8084

Ta c6 = [ f(x)dx=4024.

f(x :>jf j f(2-x)dx

. 1% 1 17
Khi d6 I=—Eif(?_cosx)d(Zcosx):—Ej;f(t)dtzg_([f(t)dtzml?_.
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I1. CAC BAI TOAN TiCH PHAN CHON LOC SO 02

Caul:

Cau 3:

x ~
[&DE BAI
Cho ham sé f(x) lién tuc trén R va théa man xf'(x)+(x+1)f(x)=e" véi moi x. Tinh
/'(0).

A. 1. B. -1. C.e. D.

Q |~

Cho ham s& f(x) c6 dao ham lién tyc trén R théa man: f'(x)= f(x)+e .cos2021x va
£(0)=0 Db thi ham s6 y = f(x) cit tryuc hoanh tai bao nhiéu diém c6 hoanh d6 thudc doan
[-11]?

A.3 B. 1 C. 1287 D. 4043

Gia st f (x) la ham s c¢6 dao ham lién tuc trén khoang (0;71) va

f'(x)sinx=x+ f(x)cosx,Vxe(0;7). Biét f(%jzl , f[%jz%(cﬁbln%rcm/g) , voi
a,b,c 1a cac s6 nguyén. Gia tri a+b+c bang
A. -1, B. 1. C. 11. D. —11.

1 3 1
Cho ham s6 f (x) lién tuc trén R va [ £ (x)dv=8; [/ (x)dx=10. Gid tri cta [ f(|2x—1])dx
0 -1

0

bang
A. —1.. B.1.. C.9.. D. -9.
2021
) ) [1n(x+\/x2+l)}
Biét F(x) la m§t nguyén ham cua ham so f(x) = N va F(O) =1.Giatricta
x+1
F(l) bang
2022 2022
[In(1442) [ ~2022 [in(1++2) ] +2022
A. . B. .
2022 2022
2022 2022
(1++2) " -2022 (1++2) +2022
. D.
2022 2022
o x+1 khix<2 = . ¢ f(1+2Inx) 5
Cho ham so f(x)=1 , . . Gia tri cta tich phan I ———=dx bang
x =1 khix>2 1 X
AL B. 2L, c. 2. . 2.
6 12 6 12

V3

2-1 khix >2 3 :
* "= Tich phan If(2sinx+1)cosxdx bang:
0

Cho ham sb x)=
f( ) {x2—2x+3 khix <2
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Cau 8:

Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

A2 B. 2. c p. .
3 6 6 3

NS
Biét | L dv—an5+hIn3 véi a.b 1a cac sé hitu ti. Tinh a—b

5 xxt+4

1 1 1
A, —. B. 0. C.—-. D. —.

4 2 2
Cho ham so f(x) c6 f(l)ZlVéf'( )=+In*x+1 —v01x>0 Khldoj. /(x) dx

3 ! x/In” x+1

bang:
N In2(In’2+1) . n2(In2+1) c In2(In>2+3) . 1n2(1n2_3)'

3 . -f. of. . 9
3
Cho ham s f(x) lién tuc trén R va théa man f(x)zf(S—x),‘v’xeR. Biét jf(x)dsz.
2
3
Tinh Iz_[xf(x)dx
2
A. 1=20. B. 7 =10. C.1=15. D. [=5.

tan x . v A
v6i a la so thyc duong.

Cho F(x) 1a mot nguyén ham ciia ham sb f(x) =
oS x\/l+acos2 X

Biét F(0)=+2, F(%) 3. Tinh F(%j—F[%].

R CEEL Y S B N B
S e R S
Cho ham s0 f(x) théa man f(4):§ va f(x)= (+%—f(x)j,Vx>0. Khi d6
X
4
jxf(x)dx béng
1
A 1283 g 157 c. 157 p, 1283
30 30 30 30

Cho ham s6 y = f (x) c6 dao ham lién tuc trén (0;+0) va théa min céc didu kién f(1)=3 va

2 4
2f_2(x)_(l+i3jf(x)+% — £'(x),¥x> 0. Tinh [ £ (x)dx
X X x X 5
A. 6 —2In2. B. 6 +4In2. C. 6 +2In2. D. 8 +4In2.
Cho ham sb y=r (x) xac dinh va lién tuc trén R\{O} va thoa main

xzfz(x)+(2x—l)f(x)=xf'(x)— e R\{0} Vi f()=-2

2
Vo1 moi . Tinh Jf(x)dx-
1
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A -l o, B. -2 C.-2_ma2. p._3_In2
2 2 2 2 2
, i < f(In*x 4 .
Cau 15: Biét [tanx.f (cosx)dr=1 VéIdezthi dé jde bing
0 xInx X
2
A 2. B. 4. C.6. D. 3.

Cau 16: Cho ham s f(x) nhan gia tri duong, c6 dao ham lién tyc trén [0;2]. Biét f(0)=1 va
(x3 —3x2)f'(x)

2 2
f(x)f(2-x)=¢e"""" véimoi x €[0;2]. Tinh tich phan I = dx.
(3)/ (2= 0] s
A.I:—g. B.I:—E. C.Iz—E. D.I:—E.
5 3 5 3

Cau17: Cho ham sb f(x) c6 dao ham lién tuc trén R va thda man f(0)=3 va
2
f(x)+f(2-x)=x*-2x+2,VxeR. Tich phan Ixf’(x)dx bang

0

A -2 B.2. c.2. p. -0
3 3 3 3

Cau 18: Cho ham s6 f(x) lién tuc trén khoang (0; +oo) va théa man 2f(x)+xf (lj =XxVvOimoi x >0
X

2
Tinh [ f(x)dx.
:
7

A, —. B. Z C.
12 4

D.

NN ING
AW

Cau19: Ham sé f(x) c6 dao ham cép hai trén R théa man: f° (l—x)z(x2 +3).f(x+1) Biét ring
2
f(x)#0,VxeR, tinh I=J.(2x—1)f”(x)dx.
0

A. 4. B. 8. C.0. D. 4.

CAu 20: Cho ham sd f(x) xac dinh va c¢6 dao ham f’(x) lién tuc trén doan [1;3] , f(x) #0 vo1 moi
xe[1:3] L dong thoi f(x)(1+ £ (%) =| (£ (+)) (x—l)T va f(1)=-1 . Biét ring
3
If(x)dx=a1n3+b, a;beZ . Tinhtong S =a+b*:
1

A. §=4. B. §=0. C.S5=2. D. §=-1.

—x'+x +4x—-4

b

Cau21: Cho ham sé f(x) lién tuc trén R théa min xzf(l—x)+2f[2x_2j=
X X

1
Vx £ 0,x# 1. Khido [ f(x)dx cogid trila
-1
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Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

D.2.
2

A. 0. B.1. C.

| =

Cho ham s6 y = f(x) c6 dao ham trén (0;+00) théa man: x*.f"(x)+ f (x)=2x"+x*, Vx> 0.

Biét rang f(l) =0. Tinh gia tri cua f(%j
1 1 1

A . I=e. B. I =e+-—. C.I1=—. D. I=—-c¢.
4 4 4

5

Cho ham s6 y = f(x) lién tuc trén R, thoa man (1+x2)f”(x)+xf'(x):25(x+\/x2 +1) va
£'(0)=5:£(0)=1. Gié tri ctia f(—/3)+ f(~/3) bing

A. 3126. B. 724.. C.1.. D. 194.

Cho ham s6 y=f (x) lién tuc va c6 dao ham cap 2 trén R thoa man
x[f(x3)—2]+f"(x2)=x3 ~3x” 1. Biét d6 thi ham s6 y = f (x) vatiép tuyén d tai diém c6

hoanh dd x=0 c6 dd thi nhu hinh v&.

Yy
y=f(z)
l— -
]
! R
()/ 1 v 2
1
1
Tinh If(x)dx
0
A - B. -2 c. 3 p. X
30 10 20 15

Cho ham sd f(x) c6 dao ham trén R va théa man f'(x)—ZOle(x) =2018.x""7 "™ véi
moi xeR va f(0)=2018. Tinh gia tri f(l)
A. f(1)=2018e™". B. f(1)=2017e*". C. f(1)=2019¢"". D. f(1)=2018.e"",

Cho F(x) 1a mot nguyén ham ciia ham sO f(x) = thoa F(O) = —%ln4. Tap nghiém S

X

e +3
ciia phuong trinh 3F (x)+In(e"+3)=2 Ia

A. S={l;2}. B.S={—2;1}. C.S={—2;2}. D. S={2}.

Cho ham sb y = f(x) ¢6 dao ham lién tuc trén [0;1] théa man 3f(x)+xf'(x) =x""* v&i moi
1

xe[0;1]. Tinh 7= [ £ (x)dx.
0
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Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Cau 33:

PR N Y (N W i ) S —
20182021 2019.2020 20192021 20182019

Cho ham s6 y = f(x) ¢6 dao ham lién tuc trén [0;4], thoa man f (x)+ f(x)=e*2x+1 véi
moi x €[0;4]. Khing dinh ndo sau déy la dung?

A. e4f(4)_f(o)=? B. ' (4)— £ (0)=3.

C.e'f(4)-f(0)=¢'—1. D. ¢'f(4)-£(0)=3.

Cho ham sb f (x) c6 dao ham duong, lién tuc trén doan [O;l] va théa man

SHf'(x)[f(x)Jz +é}dx = ZJ:,/f'(x)f(x)dx . Tinh 1 =.(i:[f(x):|3 dx.

A.]Zé. B.]Zé. C.]Zé. D.]ZZ.
2 4 6 6

Cho ham sb yzf(x) c6 dao ham duong, lién tuc trén doan [O;l],théa man f(l)—f(O)zl va
1 1 1
[ ()] +1]ae=2] 7 () (x)dv. G i cia |[[ £ (x)] | biing
0 0 0
NES g, 5Y33-27 c. 33 p, S33+54.

2 18 18 18

2

Cho ham s f(x) c6 dao ham lién tyc trén [1;2], théa méan J.(x—l)zf(x)dx:—%, f(2)=0

1
2 2
va J.[f'(x)}z dx =7. Tich phan If(x)dx bang:
1 1

. B. . c.- L D.
20 20 5

(NN

1
Cho ham sb f(x) ¢6 dao ham lién tuc trén [O;l], thoa man f(l)zl,j[f’(x)]zdxzz va

0

J.f(\/;)dx=§. Tich phan Izjf(x)dx bang:

B. /= C.Izg. D. /=

3
e

NG

Cho ham sb yzf(x) ¢0 dao ham lién tuc trén doan [O;l] thoa man f(0)+f(l)=0 ,

1

2 1
I[f(x)] dxza va

0

f’(x)cos(mc)dxz%. Tinh Izj.f(x)dx.

o —

A.Izl. B.Izz. C.l=mr. D.1=3—ﬂ.
V4 T 2
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Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cho ham sb yzf(x) c6 dao ham lién tuc trén doan [0;71'] thod man If’(x)sin xdx=-1 va
0
j[f(x)]zdpi. Tinh 7 = [ xf (x)dx
0 0
A.]Z—é B ]:_i_ C,]:z. D.]Zi.
r r z r
Cho ham sb y=f(x) c6 dao ham lién tuc trén doan [O;%} thoa man f (%):0 ,
3 . 3
[[f(x)] dx=37 va I(sinx—x)f’[gjdx=6ﬂ.Tinh [[7(x)] dx
0 0 0
A.z. B. 0. C.3r. D. 9rx.
r
Cho ham s yzf(x) c6 dao ham lién tuc trén doan [0;1] thoa man f(l)zO va
1 1 2 1
[[7/ ()] de=[(x+1)e £ (x)dv== L Tinh 1= f(x)dx.
0 0 0
e—1 e’ e
A [=——. B. I=—. C.I=¢c-2. D. [=—.
2 4 2
Cho ham sd f(x) c6 dao ham lién tuc trén [0;1] théa man f(0)= , f(1)=1 va
1 g 2 1
Jo'[f S)] dx = el—l . Tich phén 2[f(x)dx bang
A 22 B. <1, c.__ 1 . b
e—1 e—2 (e—l)(e—Z)
Cho ham s6 f(x) c6 dao ham lién tyc trén [0;1], théa man f(0)=0, f(1)=1 va
1 1
1+x° | f'(x 2dx:;' Tich phan /() dx bang
L7 b= I

A. %1n2(1+\/5).
C. %ln(l+\/§).

B. E1nz(1+\5).
2
D. (\/5—1)1n(1+\/§).

1
Cho ham sb f(x) c6 dao ham lién tyc trén [-1;1], thod man f(-1)=0, I[f’(x)]z dx=112
|
1 16 1
va [ f (x)dx =~ - Tinh tich phan / = [ 7 (x)dx
|

-1

A 1= B. . .
5 2 4
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CAu 40: Cho ham so f(x) c6 dao ham lién tuc trén [l; 2], déng bién trén [1;2], théa man f(l) =0,
2 2 2
J.[f'(x)]zdx=2 va J.f(x).f'(x)d)C:l. Tich phan If(x)dx bing
1 1 1

A. V2 B. \2 C.2 D. 242

2

1

CAu41: Cho ham sb f(x) c6 dao ham lién tuc trén [0;1], thoéa man f(1)=0, Ifz (x)dxr=1 va

j[ ()] (x)dx= %. Gié tri ctia f”(+2) bing

A2 B.2 c.
2 2

Cau 42: Cho ham sé f(x) c6 dao ham lién tuc trén [0;2] théa man f(2):1,_[x2.f(x)dx=— va
0
2 4032 s
'f[f'(x)] dx:?. Gia tri cua tich phan J.f(x)dx bang
0

0

2
A -2 B. -=. c L. p. .
2 3 3 3

Ciau43: Cho ham s6 f(x) c¢6 dao ham lien tuc trén [0;1] , thoa man f(1)=0 ,
p 2 3 ¢ f(x) 3 p .
! dx=—-2In2 va | ——=dx=2In2-=. Tich pha dx bang:
_([[f (x)] k=2-2In2 v J(:(x+l zdv=2In2~. Tich phan 2[f(x) x bing

A 1—1n2. B. 1—21n2. C. 3—21n2. D. 3—41n2‘
2 2 2 2

Cau 44: Cho ham sd bac ba f(x) va ham s6 bac hai g(x) ¢ d6 thi nhu hinh vé.

Y

Biét rﬁng diém I co tung do b'fmg —% va d6 thi ham sb f(x) cat d6 thi ham sb g(x) tai ba

diém phan biét c6 hoanh d¢ x,,x,,x, thoa min 18x,x,x, = —55. Dién tich mién t6 ¢dm nam trong
khoang nao sau day?
A. (56). B. (4:5). C. (6;7). D. (7;8).
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Céiu 45: Cho ham sb f(x)zax4 +bx +ex’ +dx+e va g(x) =x" -1 (C) c6 dd thi nhu hinh v&. Biét

réng dd thi ham sb f (x) cit dd thi ham sb g(x) tai 4 diém phan bi¢t c6 hoanh d6
9 ~ N 1A ’ s A A 3A N ~ 1Y 8
X, <X, <x, <Xx, thbaman x,x, =-3, x, + x, = x; va di¢n tich mién t6 dam nhu hinh v& bang 5

.Giatricua f (3) bang bao nhiéu?

A. 24. B. 26. C. 27. D. 25.

CAu 46: Cho ham sd bac bdn f(x) va ham sb bac nhat g(x) ¢4 dd thi nhu hinh v&.

AY

A\

- 4

Biét rang do thi ciia ham s f (x) va d6 thi ciua ham s g(x) ¢6 3 diém chung. Hoi mién t6
dam nhu hinh vé ¢6 dién tich bﬁng bao nhiéu?
12 11 13 14

A —. B. —. C. —. D. —.
5 5 5 5

Cau47: Cho ham sé f(x) lién trén R thoa f'(x)—2x=(2x+1)e" '™ vxeR va £(0)=0. Gid tri

f(1)la
A. In(3e). B. e+1. C. 2In3. D. In3.
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Cau 48:

Cau 49:

Cau 50:

Cau 51:

Cau 52:

Cau 53:

Cau 54:

Cho ham s6 f(x) lién tuc trén R théa man (Zx—f'(x)).e"2 =™ yxeR va £(0)=

Tinh £(2)?
A.2. B. 1. C.3. D. 4.

2
Cho ham sb f(x) c6 dao ham lién tuc trén [0;1] thod f(l)zO,.[[f'(x)] dxz% va

1 1
Icos[%}/(x)dx =%. Tich phan If(x)dx bang
0

0

A. B. C. D. r.

SN
N

1
e
Cho ham sb6 f (x) c6 dao ham lién tuc trén [0 l] thod man J. f sm(7rx)dx T va

jfZ (x)dx =2. Tich phan J.f(%jdz bing

0

A._—6. B. —i. C.i. D.

T T T

N o

Cho ham s f(x)=x'+ax’+bx+c Vv6i ab,c 1a cic so thyc. Biét ham sb

g(x)=f(x)+f"(x)+f"(x) c6 hai gid tri cuc tri 1a =3 va 6. Dién tich hinh phang gi6i han

bdi cac duong y =M va y=1 bing
g(x)+6
A. 2In2. B. 2In3. C. In18. D. In3.

Cho ham s6 y = f(x)=x+ax’ +bx+c c6 do thi (C), duong thing y = mx +n 1a tiép tuyén
cua (C ) tai diém c6 hoanh d6 x = —1 va cit (C ) tai diém c6 hoanh do bﬁng 2 . Dién tich hinh
phang gi6i han boi do thi ham s6 y = (x2 - 1) 2709771 va truc hoanh bing

. 1> . Bl—5 C.iln2. D. > .
16.In2 16 16 16.In2

Cho ham s6 y = f(x) =ax’ +bx+c Voi a,b,c € R. Biét rang ham s6 g(x) = f(x).e”‘ co hai
gid tri cyc tri 1a 5 va -3 . Dién tich hinh phang gi6i han béi d6 thi ham s6 g(x) va
h(x)=(2ax+b).e ™" bang

A. 2. B. 8. C.e’—e”. D. e’ —¢’.
Cho ham sd f(x)=x*+ax’+bx’ +cx+d Vvéi ab,c,deR . Biét ham s
g(x)=f(x)+ f"(x)+ f"(x)+ f"(x) c6 ba gia tri cyc tri 1a —14; 4; 6. Dién tich hinh phing
T C
gi61 han boi cac duong y =————=— va y =1 bang
g(x)+24
A. 2In3. B. In10. C. In3. D. In5.
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Cau55: Cho ham s6  f(x)=3x"+bx*+cx+d Vv6i b, deR . Biét ham sb
g(x)=f(x)+f'(x)+ f"(x) c6 hai gid tri cuc tri 1a —12; 6. Dién tich hinh phang gi¢i han boi
X .
cac duong y=L va y =1 bang
g(x)+18
A.2In3. B. In6. C.2In2. D. In5.

Cau 56: Cho hai ham s6 f(x) =x'+ax’ +bx+1 va g(x) =cx’ +dx+3 (a, b,c,d e R) . Biét rang do6
thi cta ham sb yv=f (x) vay=g (x) cit nhau tai hai diém c6 hoanh d6 14n lugt1a —2; 1. Hinh
phang gi6i han boi hai d6 thi da cho c6 dién tich bang

A.ﬁ. B. 2. C »

ey D. 2.
5 10 2
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<. HUGNG DAN GIAI
Caul: ChonB
Taco: xf'(x)+(x+1) f(x)=e™ o xf'(x)+ 1 (x)+xf(x)=¢"
o xe'f'(x)+(x+1)e’ f(x)=1 <:>xexf'(x)+(xex)lf(x) =1
@(xexf(x))' =1 < xe' f(x) zjdx=x+C (*)
Voi x=0
Thay vao biéu thire ban dau ta cé: 0./7(0)+(0+1) £ (0)=¢’ =1 f(0)=1.
Thay vao (*) ,taco: C=0.

e khi x#0
Khi do: xe = =
ido: xe'f(x)=x< f(x) {1 Khi <=0
Suyra: £/(0)=tim? )=S0 el ety
x—0 X x—0 X x>0 —x

Cau2: ChonC
Ta c6 phuong trinh trén tuong duong véi
= f'(x)=f(x)+e".c0s2021x & f'(x)— f(x)=¢€".cos2021x
& e f1(x)+(—e™) f(x) = c0s 2021x

Pén day ta nguyén ham hai vé thu duoc:

= (e /(x)) =cos202lx & e f(x) = [ cos 202 1xdx = % +C
sin2021x e".sin2021x
Ma f(0)=0nén C=0suyrae ' f(x)=—————= f(x) =————
S(0) y S(x) 5001 S(x) 001

Phuong trinh hoanh d6 giao diém cua d6 thi ham s6 y = f(x) va truc hoanh 13

e'.sin2021x

f(x)=0& O@sin2021x=0<:>2021x=k7z,keZ:>x=k—7[,(keZ)
2021 2021
Vi xe[—l;l] nén —1< kz Sl:_zozlﬁkS@
2021 V4 V4

Mado k€ Z nénsuyra k € {-643;-642;...;643} nhu vy ta két luan d6 thi ham sé y = f(x) cét
truc hoanh tai 1287 diém c6 hoanh d6 thudc doan [—l;l]
Cau3: Chon A
Ttr gia thiét:
Vxe(0;7), f'(x)sinx=x+ f(x)cosx < f'(x)sinx— f(x)cosx=x.
f'(x)sinx—f(x)(sinx)’ X

’ . _ . 4 _ —
< f'(x)sinx— f(x)(sinx) =x < e R

@[f(x)]_ S0 [ x g

sin x sin’ x sin x sin? x

u=x
du =dx
Xeét I=[—5—dv.Bat{ | = .
sin” x ——dx=dv v=—cotx
sin” x
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(sinx)

:>I——xcotx+jcotxdx——xcotx+.[

/)

S x

dx— xcotx+j —xcotx+1n|sinx|+C.

sin x sin x

:—xcotx+1n|sinx|+C¢>C:1 = f(x) :sinx(—xcotx+ln|sinx|+1).

6+1j 2[ ~V3 Fnd 1} 11 (6—6ln2—ﬂ\/§).

Suy ra

= =sin— ——cot—+ln
f[ ) 6( 6 6

Nhu vdy a=6,b=—6,c=—1=a+b+c=-1.
Chon C

Pat t=2x-1 = jf(|2x—1|)dx= :i;f(|t|).%=%j[f(|t|)dt =%[J03f(—t)dt+if(t)dtj

sin—
6 2

10+8):9

[m(ﬁm)}m‘ )

F(l)—F(O)zif(x)dx@F(1)=F(0)+.(i:f(x)dx3F(1)=1+:[ NS x .

1y
I x=0=¢t=0
Déttzln(x+\/x2+l):>dt: ol | . Pdi can: {

x+xt +1 \/x +1 x=1:>t=ln(1+\/5)'
Do do6:

2021
[ln (x +4/x*+1 )} n(1++/2) £2022

dx =1+ J' P2 =1+

i) [m (1++2 )Tm +2022

2022, 2022

-]

Chon B

bat t:l+2lnx:>dt=gdx:>%dt=ldx.Déicém: x=l=t=1,x=e=>t=3.
X X

[P0 a2 o)

:% J?f(x)dx+‘:[f(x)dx}zéﬁ(x+l)dx+j.(x2 —l)dx}Z%.

1 2

Khido 7=

Chon B

Xét [ =

O o[y

f(2sinx+1)cosxdx. Dat 2sinx+1=¢ = 2cosxdx =dr = cosxdxz%dt

V(’yix:0:>t:1;x=%:>t:3

=1 =if(t)ldt =lif(t)dt =%j(t2 —2t+3)dt+%j'(t2 ~1)dr
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243 243 xdx

Taco dr=| —— Pitt=vx’+4 = =x"+4 = tdt = xdx.
\'/[x\/x +4 J§x2\/x2+4
x=2f3=>t=4
D01can .
x=5=¢=3
243 4 4 4
dt 1 1 1
0do Ix\/x 2 !(¢2_4)z !(¢—2)(z+2) 4!(:—2 t+2) t

1
a=—

L P AL L S SR B

5)747°7 o 2

Cau9: ChonC

Tir gia thiét, ta co: f J.\/ln x+1 lnx

biat: VIn’x+1=1 > In> x+1=¢%; 1n—xdx—tdt
x
< f(t)zjtzdt=%t3+c - f(x)z%,[(lnz)wl)3 +C

f(l)z%(—) C =0; Suy ra: f(x)z% (ln2x+1)3

1
2 2

Khi do: [— 22— f(x) b= [ ljnx“dx
1 1 31 X

2=11n32+11n2_1n2(1n22+3)

9 3 9 '

Cau 10: ChQnD
dt =—dx )
batt=5-x= . Khi d6:
x=5-t

I=Ixf(x)dx=—_2[(5—t)f(5—t)d

2

Nc—.w

(5-1) f(5—1)dt

=j5f(5—t)dt—.3[g‘(5—z)dt =5_3[f(t)dt— if (1)dt.

Khido I =52-1<2/=10=1=5.
Cau 11: Chon B

19—y

tan x

dx

O |y

Ta c6 F[Z]—F i j anx gy
4 0 0

cos x/1+acos? x cos? x/1+tan? x +4

Zd(tanz)c+1+a)
= =+/tan’ x+1+a

o 241+ tan’ x+a

:>\/§—\/5=\/a+2—\/a+1<:>a:1.
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T

5 5

Khi dé F(EJ—F( ) [ £(xpe=] any 4.
3 6) 1 )
6 6

tan x

dx

osx\/1+acos X

o N e—u |y

cos? x\1+tan® x +4

% tan2 +1+ z / _
I i a) \/tan2x+1+a‘i=\/4+a— a+%=\/§—\/§=@.

\/1+tan xX+a s
Cau 12 Chqn B
Ta co %f(x):1+%—f’(x)<:>f’(x)+;f(x):1+$.

@xf’(x)+f(x)=x+\/;<:>(xf(x))’=x+\/;:>xf() j(x+\/_) ——x += \/—+C

Dof(4):§ @4§=542 2ficec- -8 = xf (x R \/_ 8.

Viviy jxf - j(_ﬁ )

Cau 13: Chon C

2
Gié thiét: 2/[—2(’6)-(1+%jf(x)+%=f'(x),w>o
X X X X

o 2x2f? (x)—x3f(x)—8xf(x)+8=x4f'(x)
= 2(xzf2 (x)—4)cf(x)+4)=x3 [xf'(x)+f(x):|

-2
<:>2[xf(x)—2]2=x3[ ]<:>2 [xfx ]2
[xfx 2]
Do dé j dr= dex@—iw_ :
(x) 2] x xf (x)-2
Thay x =1vao hé thue, ta dugc: -1+ C=— ! & C=0
f(3)-2
1 1 x*+2
:>—x—2——m®f(X)—T.
tx2+2 x? 4
Vayjf )dx = ! . dx=(7+21n|x|]2=6+21n2.

Ciu 14: Chon B
Tacé x2f? (x)+(2x-1) f(x)=x"(x)-1<= x2f? (x)+2xf (x)+1= f(x)+xf"(x)

2 , f(x)+xf'(x)
S (o (x)+1) =f(x)+x"(x) & —————5"=
( (x) ) (x) (x) (xf(x)+l)
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' d 1
SO R €9 P ST €7 €O L) N N
(xf(x)+l) (xf(x)+1) xf (x)+1
1 1 1 1
)="72=>-———=1+C=C=0.Vay - = =————.
Do f(1)="2= gy = C= C=0 vy~ == S () =205
Do dé ff(x)dxzf(—l—ijdx:(—lnﬁljz - Lim
1 Lox 0 .
Cau 15: Chon B
1
Xét tich phan Itan x.f(cos2 x)dx =1
0
T 1
y , . . ox== = ==
bat ¢ =cos” x = dt = -2sin xcos xdx . Poi can: 4 2
x=0 = t=1

T

Khi d6 itanx.f(coszx)dx:_i&dtzl@_i‘f—t)dt:2©jf(x)dx:2 (1)

< f(In*x

Xét tich phan | dez
’ xlnx

1 x=¢’ =4

1

< 12 5 Inx 2. A e = t
bit tr=In"x = dt =2.——dx . D61 can:
X x=e = t

Khi d6 eff(lnzx)dpif(t)dz:z@} () g4 (2)

xlnx
Cubi cing l4y (1)+(2) ta dugc J.de =2+4=6.

Cau 16: Chon C
Theo gia thiét, ta co f(x).f(Z—x):ez’“z'“ va f(x) nhan gia tri duong nén
[ f(x).f(2-x)]=lne™ ™ < In f(x)+1In f(2-x)=2x"-4x.
Mat khac, véi x=0, ta co: f(O).f(Z)zl va f(0)=1 nén f(2)=1

p-37) 1 (x)

Xét 1:! e dx, ta c6 1=E(x2—3x2)/;((;))dx
5 u=x' =3 du=(3x2—6x)dx
bat d —f’(x)dx: .

Suyra [ = [(x3 —3x2)1nf(x)]‘z —j.(?axz —6x)1nf(x)dx =—J:.(3x2 —6x)1nf(x)dx.

0
Poibién x=2—-t=dx=—dtf . Khi x=0=>t=2va x=2=¢=0
Khi do6:

425 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TiICH NAM 2022 CHUYEN DPE: TICH PHAN

I:—T(3t2—6t)1nf(2—t)(—dt) (3 =6t)in f (2—1)dt —_2[(3x2—6x)1nf(2—x)dx.

2 0

o'—.m

2
T (1) va (2) ta cong vé theo V¢, ta dugc 2/ =—I(3x2 —6x)[lnf(x)+lnf(2—x)}dx

0

Hay ] = —%E(w —6x)(2x” —4x)dx =—%J:(6x4 —24x" - 24x7 ) dx

:—l(§x5—6x4—8x3)

2

16
5

2(5
Cau17: Chon D
Tu f(x)+f(2—x)=x2—2x+2,‘v’xeR.

Thay x =0 ta dugc f(0)+f(2)=2 ma f(0)=3 nén f(2)=—

0

2

Suy ra jf(x)dx j j x —2x+2 g
0 0

0

0 2 2
4

Pt ¢ =2-x=> dv=—dz, khi do jf(z—x)dxz—jf(t)dt=jf(x)dx:»jf(x)dx=3

2 0 0

X )ax.Pat | W= hida
etjxf at dv:f’(x)dxj v:f(x)’ 1do
0V = 3t () — | _ 4, 410
!xf(x)dx—xf(x)L) _([f(x)dx 21(2) 3 3 3
Cau 18: ChonD
Tacod 2f(x )+xf( j (1). Pt L= x=% khi d¢ diéu kién d€ bai cho tré thanh
X
2ij+%f(t)=%<:>2t.f(;j+f(t)=1 2)
4f(t)+2t.f(l)=2x
Tu (1) va (2) ta co: ! @f(t)z%.

f(t)+2t.ij=1

, 1 , 2 2 _
Lay tich phén cén tur 5 dén 2 ta duoc: J.f(x)dx =Il ix dx =%..
1 1

2 2

Cau19: Chon D

u=2x-1 du =2dx
bat = .
{dv=f”(x)dx {sz’(x)

Taco I=(2x-1)f |—2_|.f x)dx=31"(2)+ f’(O)—2f(x)|z

=3/'(2)+.(0)=2(/ (2)-1(0)).
Xét f2(1-x)=(x* +3).f (x+1)(1).
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Tur (1) cho x =-1,x =1ta dugc hé sau {fz (2):4f(0)
S7(0)=47(2)

16

= 17(2)£(0) =16/ (0)/(2) = £(0) £(2)=16 & 1 (0) ==

/(2)
16

Khi d6 ta ¢ f2(2)=4.m©f3(2)=64©f(2)=43f(0)=

4.

Pao ham 2 vé cia (1) ta duoe 2 (1-x) f(1-x) = 2xf (x+1)+(x" +3) f'(x+1)(2)

‘ o [=2r ) r(2)=-21(0)+471(0)
Tur (2) cho x =-1,x =1ta dugc hé sau 2£(0) £(0) =27 (2)+41(2)
@{—8f’(2)z—8+4f’(0) @{f’(0)=—2

-8/7(0)=8+47'(2)  [/'(2)=2

Vay 1=3f"(2)+/'(0)-2(f(2)-f(0)) =3.2-2-2(4-4) =4.
Cau 20: Chon D

Do f(x)#0 véi moi xe[1:3] néntaco: £/(x)(1+ £ (x))' =| (£ (x)) (x-1)]

= f(x 12+1 2—x—23f'x[ l4+ 23+ 12=)c—2
! ”[(fm) f<x>} O = I Gy ey ey T
1 I S VR
S0 ey T e
VRPN DUC SN SR S P |
Lai co: f(l) I1=C 3(f(x))3 (f(x))2 f(x) 3( 1)

! 3— _x3:>;+=—x:> X)=——
:{f(x)ﬂ} =(1-x) e 1=1 f(x)=——
3
1:

= jf(x)dxzj(—%]dx: ~In|y]

1

Vay a=-1;b=0= S=a+b* =—1
Cau 21: Chgn A

_ _ 4 3 _
Tl‘xgiéthiétsuyra f(l—x)+%f(2x 2J= r T 3+4x 4-
X X

Léy tich phan 2 vé v6i can tir 1 dén 2, ta duoc:

[T ra-xdx+ jff( dx

3

2x—2j'%dx=‘[2—x4+x3+4x—4
X ! X

X

C)_J-lzf(l_x)d(l_x)+jlzf(2x—2jd(2x—2):Lz(_x_i_l_i_iz_

X X X

) ) 2 4 9 2
< _J.O f(t)dt+j0f(t)dt =(—7+x—;+x—2]

e [ f@dr=0.vay [ f@de=o0.
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Cau 22:

Cau 23:

Cau 24:

Chon D

-1 -1 -1

Xét: X f(x)+ f(x)=2x"+x" & e?f’(x)+i2.e7.f(x) =(2x+1).67
X

1

= af=2 1
1:I£(2x+1).e"dx: 1(?+x—2).exdle

(<) :

2

u=e¢ = du=e'dx

< 4 2 3 -1l -1

bat -2 1 1 1,khido: I=|———|+| —e'de—| —.e'dx.

dv=| 5+—|d,v="g—— e 4e 2x 2x

X X x°x
ol u=e¢ =>du=e'dx ‘ 11 a1

Pit I'=[ — .e'dr, dit | _q,khido: I'=———+[ —e'dr.

2Xx dv=—dx,v=— e 2e 2 x

2 2
X X

1
Suy ra: I:%—%ez:(ex .f(x)}

Chon B

(1+x2)f”(x)+xf'(x)=25(x+m)5
2

A APV i

o () =J%(x+mf

zm.f'(x)=25_[(x+m>4d(x+ x2+1)=5(x+m)5+c
Ma f'(0)=5 e C=1=Vx +1./'(x)=5(x+ x2+1)5+1

:f’(x)zﬁ(x+m)s+ !
:>f(x)=5f(x+m)4d(x+ x2+1)+_[ dx

Ma £(0)=1nén C'=0 :>f(x):(x+m)5+ln(x+m)
Khi d6

</ (—3)=(~V3+2) +In(—V3 +2)
-f(\/§)=(\/§+2)5+1n(\/§+2) = f(~3)+f(V3)=724..
Chgn C

Tac():x[f(x3)—2]+f”(x2)=x3—3x2—1

:>x2f(x3)—2x2 erf”(xz)z)c“—?sx3 —x:>xzf(x3)+xf”(x2):x4—3x3 +2x7 —x
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Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

Lay tich phan hai vé ta dugc
1

Jl.xzf(XS)dx+jxf"(x2)dx zj(x4 -3x"+2x° —x)dx

(=1

34 2] 60
1 _ B L rion 23 37
Chon C

Tacé: f'(x)-2018 (x)=2018.x"7e®™ o ™™ f'(x)~2018¢ "™ £ (x) = 2018x™"

= [ f(x)]' =2018x"""7 = " f(x)=x"" +C.

Do f(0)=2018 nén C=2018 = ¢ f(x) =x"""* +2018 = f(x)= (xzo18 +2018)62018x .
Vay f(1)=2019¢"".

Chon D

Taco: F '[e 3 I eedi3 jedX—I3(Zidf3)=%lnex—%ln(ex+3)+C.

Theo d¢é : F(O)=—§In4<:>—%ln4+C=—%ln4<:>C=0.

Vay: F(x)= élnex —éln(ex +3) . Phuong trinh : 3F(x)+ln(e)r +3) =2
@—ln(e" +3)+lne" +1n(e" +3):2 Slne' =2 ne' =lne’ < x=2.
Vay tap nghiém ciia phuong trinh 1a § = {2} .

Chon C

Tur gid thiét 3/ (x)+xf"(x) =x™", véi moi x €[0;1], nhan hai vé cho x ta dugc

2021

’ X
3 f (x)+ X f1(x)=x"" & [x3f(x)] =x"". Suy ra x3f(x)=jx2020dx= 001 +C.
Th 0 h d C 0 x2018
t
ay x=0 vao hai vé ta dugc suy ra f(x)= ol
L 2018 1 2o |1 1

1
Vay I=[f(x)dv= - - -
& ! /() ) 2021 " 20212029], 20192021

Chon A
Tu gia thiét f(x) +f'(x) =e"\J2x+1,v6imoi x € [0;4] , nhan hai vé cho ¢* ta duoc

e”f(x)+e"f'(x)=\/2x+1@[exf(x)]r=\/2x+1.
Suyra e*f (x j\/2x+ 1dx = (2x+1)«/2x+1+C.Véy &r(4)-£(0)==.

Chon D

Taco 3.:[[f'(x)[f(x):|2 +é}dx = ZJI. (%) f (x)dx

0
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<:>3H 1'(x)

<:>J:[9f’(x)[f

[ /(%)

:>31/f’(x).f

39.@=x+C.Vi f(0)=Inéntacé C=3 :>[f(x)]3=%x+l.

vay 1=[[ /()] de-

Cau 30: Chon C

Ta cc'):j-f'(x)

=

ct—

=.f (x)f

[f(;)T_ +C=[f(x)] =3x+3C

I

RS

=L;vxe[0l] = f'(x

-1=0 ‘v’xe[O 1]:>9f

Jz}der%:Zi.«/f’(x)f(x)dx
(x)]szx_6j,/f'(x)f(x)d“jdx=0 = i[&/f’(x).f(x)—l} dx=0

)L/ (%)

()] +1ar - 2v:[1/f'(x)f(x)dx
[ )] =2 77 ()
@_(l[[f’(x )[£(x) ]z}dx—2_(i:1/f’(x)f(x)dx+1=0@i[Jf’(x)f(x)—lesz

/()] =1

Do f(l)—f(O)zl nén ta c6 /3+3C —33C =1

bat u =3/3+3C,v=3/3C . Tacd hé: {

-I—j)‘f'(x)dx

I =1 [0 (x).[ £ (x)] de =[x

=0

= [/ ()] de=[dx

Tu (1) ta suy ra u =v+1 thay vao (2) ta dugc phuong trinh

(v+1) v =33 +3v-2=0c

274533

Hay C=—— =[] =
vei [ £(x)] =3x+ -2 Jlr 85*/_
Vi [ £(x)] =3v+ 2= 5‘/_
vay [/ ()] &= 5{;’_3_

0

Cau 31: Chon C

u—v=1,(1)
u’=v’ =1,(2)
_3-433
T
_—3+\/§
T
—2715\/5
18 '
=l ]dx—% SR
5V33 | v ] 533
= JLr) =S E =] =52
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Goi A:j(x—l)zf(x)dx

bit: u=f(x)=du=f"(x)dx ; dv=(x—1)2dx:>v:(x;1)

Khi do: _iz()‘%”f(x) _j(X—l

x)dx:>I x— 1 x)dx-l
Ta cé j[f’(x)]zdxz7,?2.(—7(x—1)3.f'(x))dx=—14,I49(x—1)6dx=7.
Suy ra Hf’(x)—7(x—1)3}2dx=0 = f'(0)-7(x-1) =O:f(x)=%(x—1)4+C

Ma f(2)=0:>C=—%:>f(x)z%(x—1)4—%:jf(x)dx:——.

Cich 2. Theo bat dang thtrc Holder:

1:{?(%1)3 f’(x)dx} <[(x=1)"axf[ /()] dx:%ﬂ =1.

Dau bang xay ra khi f'(x) =k (x - 1) voi keR.

(
Méj( 1) s x)dx—lnenjkxl de=l=k=7= f'(x)=7(x-1)

1

7

= f(¥)=2(x-1) +Cvi f(Z):O:C:—%:f(x):Z(x—l)4—%:jf(x)dx:——.

Cau 32: Chon B

Goi A= jf( x)dv. it £ =x = 2udr = dx Khi do: 4= 2jtf

1
Theo d¢ A:% nén 2_0|.lf(t)dt=%©£tf(t)dt=§ hay J.xf(x)dx=%.

2

Goi Bz_[xf(x)dx.f)at: u=f(x)=>du=f"(x)dx ; dv:xdx:v:%

2

%f’ x)dx:>jxf x)dx——

Khi do: —=—

0 -([
Tacod jf(x)]dx—g,j

2.(=32 £ (x Ej9x“dx=2:>j[f’(x)—3x2]2dx=o
5 ,0 5 0

:>f'(x)—3x2=O:>f(x)=x3+C,mé f(1)=0:>C=0:>f(x)=x3:>J.f(x)dx=
Cich 2: Theo bat dang thirc Holder:
3 ’ 1 2 o ’ 1 4 1 ! 2 1
(Ej :fo(x)dx} S‘([x dx.'([[f (x)] dv=—.
3

1
Dau bang xay rakhi f'(x) = kx*, v6i k e R . Ma J.xzf'(x)dng nén Iloc4dx=§:>k=3.
0 0

9
25"

T wm|o
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Hay f'(x)=3x suyra f(x)=x"+C.
Talgico f(1)=0=C=0= f(x)=x = [ f(x)dr=
Cau 33: Chon B

A= J'f cos(7x)dx . it {u =cos(7x) . {du =—zsin(7x)dx

= f'(x)dx v=f(x)

Khi d6: 4= [cos 7zx ]‘ +7zJ. sin(7zx f (x)dx —ﬂ_[sm X f(x)dx

1
Ma Azgnén ﬁ.([sin(izx)f(x)dx=§:>

S — —

sin(ﬂx)f(x)dx = 5 .

1

1
;| sin? dr=—.
,'[sm (7x) 5

0

Ta lai co: '[[f(x)r dx =

|-

Khi dé: '[[f(x)] dx— stm f(x)dx+'|.sm 7x)dx O@I s1n(7rx))2dx=0

&Wraf(ﬂ—ﬁn@m):0¢>f@j=$n@wyzl=imﬂﬁxﬁu=2

—
Cau 34: Chon B

u=sinx du = cos xdx
Goi A= j f'(x)sinxdx. Pt

dv=f'(x)dx:> v=f(x)
Khi d6: 4= [sin xf(x)]|;[ —]Ecos x.f(x)dx = —]E cosx. f(x)dx

Ma A=-1nén jcosx.f(x)dx=1:ijcosx.f(x)dFi
0 ﬂO s
4

> 2
T

Ta lai co: .[[f(x)]z dx =

a|m

T
.[cos xdx——
0

T 2 4
Suy ra: .[[f(x)] dx—;

0

4 V4 T 2
cosx.f(x)dx+—2jcos2xdx=0 @f[f(x)—zcosx} dx=0
0 0 7

y ST

T
= f(x)=2cosx=> 1 = [xf (x)dx =jx3cosxdx= _3
T 0 T T

0

Cau 35: Chon B
) o X
Goi I =|(sinx—x)f'| = |dx
: !( )f‘(zj

2 2
Pt 1= g = dr=2dr, khidé 7 =2 j (sin2t—2¢) f'(£)dt =2 j (sin 2x —2x) f'(x)dx..
0 0

Dat

u=sin2x-2x du =(2cos2x—2)dx
dv=f@de | v=7@
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z
2

-2 j (2c082x—2) f(x)dx = 8jsin2 xf(x)dx (Vi f (%) =0)

S oy

Khi dé: 7 =2[(sin2x-2x) f(x)]
3
Ma [ =67 nén 8sin’ xf (x)dx =67 .
0
3 i 3
Talai co: [[f(x)] dx=37; [16sin’ xdx =67
0 0

T s T s

Khi do: f[ SO] dx— 8jsin2 xf (x)dx + J%16sin4 xdx =0 < f( f(x)—4sin’ x)2 dx =0

Suyra f(x)—4sin’x=0< f(x)=4sin’x= f"(x)=8cos2x.

[f”(x)]3 dx = JZ‘(S cos2x)’dx=0.

A

Vay

oy

Cau 36: Chon C

X

Goi Azj.(x+1)e"f(x)dx=#_i_)at{ u=f(x) z{du=f’(x)dx

dv=(x+1)e"dx v =xe
1 2 _
Khi do: 4 =] xe’ f(x)]‘lo — [xe* £y == !
0
p e’ —1 p e’ —1
Ma f(1)=0 nén [xe"f'(x)dx = = 2[ xe" f'(x)dx = — ;
0 0
1 2 1 2
2 e —1 e —1
Ta lai co: ()| dx= [ xPe*dx =
alai c6 _([ [/'(0)] J _([ J

Suy ra: .[[f'(x)]z dx+2‘[xexf'(x)dx+'|.x2ezxdx =0 j.[f’(x) ere"]2 dx=0
= f(x) = —xe" = f(x) =—[ xe'dr = (1-x)e" +C
Ma f(1)=0 nén C=0 hay f(x)=(1-x)e*. Vay Izjf(x)dxzj(l—x)exdx=e—2.

Cau 37: Chon A

Cach 1.
Ha re 1A e A s [f’(x)]z n Ao N Ctn £ /
am dudi dau tich phan 1a - nén ta can tim mot thong tin lién quan dén f (x)
e
1
Tur gia thiét /(0)=0,f(1)=1 tanghi dén jf’(x)dx=f(x)10=f(1)—f(o)=1.
0

()]

e

Do d6 ta ¢6 dao ham duéi dau tich phan 1a va f '(x) nén sé& lién két véi binh phuong

f(x) 2
{—-1— a\/e_x} . Vi s6 thue o, ta co:

e)C
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Cau 38:

| M+a e’ 2 leM X + al "(x x+a21exx
e R e
1

1 2
=Z+2a+a2(e—l)=Z[(e—l)a+1]

Ta can tim & sao cho I{f (x)+a\/e_x dx =0 hay L[(e—l)owl]2 =O<:>oc=—L

\/e_x e—1 e—1
72 ’
V(’yia—— th j|: ) 1 \/— dxzoj%zﬁ\/;,Vxe[O;l]
' e’ e’ e’ £(0)=0, f(1)=1 1
S = = = yC =
uyraf(x) (x) Ie—ldx e—1+C C -
Vay f(x) x)dx—

Cach 2: Theo bdt Holder
=)= =Hf’()€)d{ {

Tu day suy ra f\}(_f) =k\/e—X:f'(x)=ke". Tu J.f'(x)dxzf(l)—f(O)zlzk(e—l) suy ra
e 0

J:f’(x \/—dx} igd[f'(xﬂ x.j.exdxz%(e—l)zl.

0 e-

f’(x): €x1 jf(x): eX1+C,kétth f(O)z():)f(x):ex_l
e— _
Chon C

Ham dudi dau tich phéan 1a 1+ x? [ f '(x)]2 nén ta can tim mot thong tin lién quan f'(x).

1
Tur gid thiét £(0)=0, £(1) =1 tanghidén [ f'(x)dx = f(x)], = f(D) - f(0)=1.
0
fe 1A r A 1A 2T 217 2T <oa A TiA 1 Ap o fr T
Do d6 ta c6 ham dudi dau tich phan 1a v1+x [ f (x)] va f'(x) nén sé lién két v4i binh phuong

{\/1+x f(x)+m} .

V&i mdi s6 thue o tacod:

j{ﬁmw

T j\/ﬁ[f(x)] dx+2ajf(x)dx+j

Y1+ x? \/l+x

| i R _

1 2
Tacan tim « sao cho || V1+x*.f'(x)+ a } dx=0
'ﬂ Y1+ x°

/ 1 0 ge—— 1.
=>la 1n(1+\/§)+m =0 ln(l+\/§)
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Cau 39:

1 1

Suy ra f’(x)— (1+\/,) m

1 1 1 2
:>f(x)=ln(1+\/§)-j Trxzdx=ln(1+\/§)-ln(x+\/l+x )+C.
ln(x+\/1+x2)
Ma f(O)zO,f(l):C:O:f(x):m.
£(x) 11n(x+\/1+x ) 1 :
'[\/1+x (1+\/_)£ N (1+\/_) _([hl(er 1+x) |:1n(x+\/1+x )}
In?(x++/1+x7 1
:1n(1i\/5)' ( 2 ) =312

Cach 2. Ap dung BDT Holder ta c6
1

1= [ j f’(x)dxj [j\/l +2° ().~
0

Suyra Y1+x° f'(x) =k

e e e

e AR e
Tu [ f'()dx= f(f) = £()~ £(0) =1 suyra k = ( 1

In 1+\/5)-
1

1
1n(1+\/§).\/1+x2‘

Suyra f'(x)=

1 1 1 2
:f(x)=ln<1+\/§)~j\/l+x2dx=1n<1+\/5)-1n(x+\/l+x )+C.

ln(x+m)
1n(1+\/5) '
() 1ln(x+\/H) 1
fmx = (1+I)£ NI TG
L (x|
zln(1+\/§)' 2

Chon A

Ma f(0)=0, f()=C=0= f(x)=

(i a4 |

=%ln<1+\/§).

1
: 2 16, . ' S A s
Nhu cac bai trudce, ta chuyén I X f(x)dx= ?6 ve thong tin ctia f (x) bang cach tich phan tung
-1

phan.
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Cau 40:

3

B du = f"(x)dx
Pit {”_f(x) =N . .
dv =x*dx VZ?

| Aer@aslio-di-ferma

-1 -1

1 3
Khido [ f (x)dx="f(x

-1

3
Toi day ta bi vuéng [ ( ) vi gia thiét khong cho. Do dé diéu chinh lai nhu sau:

wmpn) M TIE
= ¥ v6i k 1a hang so.
dv=x2dx VZ?+k

Khi do jlxzf(x)dx:(%s+kjf(x)_

(Fe (-3 0) 0= 5o

Ta chon & sao cho §+k=0<:>k=—§.
1 , 1 ,
Khi d6 ——IX f(x Z—EJ‘l(Xs—l)f (x)dx —>'f(x3—1)f (x)dx=-16.

Ham duoi déu tich phan 1a [ '(x)], (x* ~1) /"(x) nén ta lién két voi | f"(x)+e(x’ —1)}2 tim
1

a sao cho I[f’(x)+a(x3 —I)de:O.

-1

Tatim duoc =7 = f'(x)=- (x —1):>f =—7j x’ —1 dx=—%x4+7x+C.
) =N Cz?jTS f(x) Zx4+7x+3— Vay I = If %

Chon A
Ham duéi ddu tich phan la [ f ' x ]2 f x S '(x) nén ta s& lién két véi binh phuong

[ f + a f ] Nhung khi khai trién thi vudng J [ f ] dx nén hudng hay khong kha thi.

_— 1:IJ,(X)JP,(X)Q,X:fz(x) @)= f(2)-0 (2)=43 (o déng

2 2 2

1

bién trén [1;2] nén £(2)> f(1)=0)
Tu f(1)=0 va f(2):\/§ ta nghi dén jf'(x)dxzf(x) 2 =f(2)—f(1)=\/§—0=\/§.

1

Ham duéi diu tich phan 13 [f’(x)]z , /7(x) nén tas& lien két [f’ x)+ a]z.

Ta tim dugc @ = —~2—— f'(x)=v2 — f(x)=V2x+ L2, 0= 2.
Vay f(x)=\/§x—\/§——>j.f(x)dx=%.
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Cau 41:

Cau 42:

Chon A
Ham duéi déu tich phan 13 [f’(x)]2 f3(x), f*(x) nén ta s& lién két véi binh phuong

1
[f'(x )+af( )]2. Nhung khi khai trién thi vudng j /(%) f"(x)dx nén huéng hay
0
khong kha thi.
1
Tich phén ting phan J.f )dx=1 kéthop f(1)=0 ta dugc Ixf(x)f’(x)dx = —%
0

Ham dudi ddu tich phan 1a [f’ x)]2 £2(x), xf(x) f'(x) nén ta s& lién két [f'(x)f(x)+ax]2

. Ta tim duoc

a= 2 f () ()= 2= [ 1 (0) ()= e T B

1)=0 3 2 2 2 3

/() C_Z—)f (X)Z—(l—x )—)f (\/5)2—5
Chon B
Cach 1

2 . 2 3 3 2 5 5 ] 12 .

Ta co —=J(:x f(x)dxz!f(x)d(%jz(%f(x)jo—zl:—df(x)zgf@)—g_([x () dx
Suy ra ij dx 8f() i 8.1—§=%.

Ap dung bat dang thie Hollder ta c6

(%)4 :[Ex3.f'(x)dx]4 :(Ixz.x.f'(x)dxj s[ix“dsz .(J:xz.[f'(x)]Z dx]
[

{jra] Jescjtr o {jea] wsste (1)

2

J[EACICS 625

Dau “=" xay ra, tirc 13 xf"' (x) kx? :>f'(x)=kx.

5

2
Thay f'( ) kx vao J.xsf'(x)dx=§. ta duoc
0

2 5 ,
!kx4dx:% k(%j :% %:2 k=1 :>f'(x)—x:>f(x):dex:—+C

x2 2 2 )CZ x3 2 2
Vi f(2)=1nén C=1.Vay f(x)="-~1.Dodo !f(x)dx:ﬂ?‘ljdx: [Z‘XJOZ‘E

Cach 2.

Ap dung bét dfmg thirc AM- GM ta co: [f'(x)]4 +xtaxt+x? 24x3.f'(x) .
2 2 2

Dodo [[/'(x)] dv+3[x*dv=4[x" £ (x)dx
0 0 0

2

Vi gié tri hai vé bang nhau nén diu “=" xay ra, tirc 12 f'(x)=x = f(x)zjxdx=%+ C.
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Cau 43:

3 2

2 2 2 2
Vi f(2)=1nén C=-1.Vay f(x)z%—l.Do do !f(@@:!(%—l}&: (%—xlz—g.
Chon B
Cach 1:

1

Nhu céc bai trude, ta chuyén I f dx =2In2 —% vé thong tin cia f '(x) bang cach tich
0
1

=f(x du= f'(x)dx
phén tung phan. bat dy— : dx:> o 1
(x+1) x+1
1 1 0 1 '
Khi d ojf( j ()+f()+jf(x)dx.mi day ta bi
0(x+ 7 x+1 1 o x+1
vuéng f (0) vi gia thiét khong cho.
u=f(x) du= f'(x)dx
Do d6, ta diéu chinh lai nhu sau: 1 = 1 v6i k 1a hang sd.
dv=—2dx v=——+k
(x+1) x+1
1 LS|
R S R i e
Khi do dx=| ———+k x) — || ——+k x)dx
'([(x+1)2 x+1 s )0 -([ x+1 ()
/(

Ta chon & sao cho —1+k 0=k=1.

dx——jx+1 )dx—>j -/ (x)d :%—2ln2.

1
Khi d@6 2ln2——:I
0 x+1

2
N fe qA or A 1a ' A A 1AL g ' X
Ham duéi dau tich phéan 1a [f (x)] , _x+1f( x) nén ta lién két véi [f (x)+a—x+l}
Ta tim duoc a:—l—)f’(x)zizf( )= X dx=x- In|x+1|+C
x+1 x+1
1-2In2

2

1
U2 5 C=ln2-1— f(x)=x—In(x+1)+In2-1. Vay [ f(x)dx =
0
Cach 2: Theo BDT Holder
3 * b x o x VO s (3 3
[5—21n2j =me’(x)dx} S{(E) dx[[ f'(x)] dx=(5—21n2j.(5—21n2j.

Tir day suy ra f'(x)= k_l
X+
1

Tu f(1)=0, _O[[f'(x)]2dx=%—2ln2 suy ra k=1:>f’(x):ﬁ
:>f(x)= —ldx x— 1n|x+1|+C
+

U2 5 C=m2-1= f(x)=x-In(x+1)+In2-1.
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Cau 44:

Cau 45:

Cau 46:

Cau 47:

1 1-2In2
Va dx = .
i [ ()=t
Chon A
Ta co: g(x) = k(x+ 1)(x - 2) . Vi Parabol d6i xtig qua truc nén diém ](%,—%} .

. 7 1 1 7 7
Khi @6, —— =& La1][ 1o _7 _7 o).
ido, k(2+1)(2 2j:>k T = g(x)=L(x+1)(x-2)

Hamsb f (x) dat cuec tri tai
3 2
x=—1,x=2:>f'(x)=a(x+1)(x—2):>f(x)za(%—%—Zx]+b

X - : . 1 7 7 13
bothihamso f(x) diqua / nén | — |=——< —-——=—-—a+b, (1).
' f(x) diq f(z) TRMETRITIALAY

3 2

Phuong trinh hoanh d6 giao diém: f(x) = g(x) = a(%—% - 2x] +b= 2—77(x + 1)(x - 2)

14
b+ 28 55
Theo dinh 1y viet ta c6: 18x,x,x; =—55<:>18.T=—55:>18b+?:—7, (2)
3
\ S 1 x X | S A
Tu (l), (2) bam bay giai h¢ azl,b:E:f(x):?—7—2x+5. Tir do suy ra dién tich

hinh phéng nhu hinh c6 gié tri sap si 5,7.
Luu ¥: Bai nay hoan toan c6 thé ra thi THPT, c6 thé "lach" dinh i viet bac ba vi 16 rang f (x) ,
g(x) c6 chung mot nghiém l1a x = % = phén tich phuong trinh hoanh d6 giao diém dua vé bac

hai roi dung viet bac hai.
Chon B
Dua vao d6 thi nhan thdy x, =0,x, =1. Khi d6, x,x, ==3,x,+x, =1.

Khi do, f(x)-g(x)=he(x-1)(x*-x-3).
Theodémgf%zkﬁ}ﬂx—lﬂxz—x—3ﬂz>k=1.
:>f(x)—g(x)=x(x—l)(x2—x—3):>f(x)=x(x—1)(x2—x—3)+x2—1.
Vay f(3)=26.

Chon A

Ta co6: f(x)—g(x)zk(x+1)2(x—1)(x—2).

Cho x=0:>f(O)—g(O)=k(0+1)2(0—1)(0—2)<:>1—(—1):2k:>k=1.

Vay f(x)-g(x)=(x+1) (x_l)(x_z):»s:i\(x+1)2(x_1)(x_z)\m:%.

Chon A
Taco: f'(x)-2x= (2x+1)ex27f(x) oo/ (f'(x)— 2x) =(2x+1)
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Cau 48:

Cau 49:

Cau 50:

:Ief(x)_xz (f'(x)-2x)=x 2yt Cee T 2 v

Cho x=0=¢/"" = C=1= f(x) =22 +In(x? +x+1) = f(1)=1+In3 =In(3e)
Chon A

Tu gia thiét (2x— f'(x)).e” ="/, VxR chiaca 2 vé cho ¢’ taco

(25— f'(x))e" ) =¢", vxeR.

Lay nguyén ham ca 2 vé ta ¢6 [ (2x—f"(x)).e” /dv = [e*dr

& J’e"z’f(x)d(x2 ~f(x))= Iexdx —e'+C=e W=+ C

Thay x=0taco """ =e"+C= C=0 :>f(x)=x2—x:>f(2)=22—2=2
Chon B

Ham dudi déu tich phan 1a [ f"(x)] va cos(%j /(x) khong théy lién két. Do do ta chuyén

thong tin cua COS[%} (%) vé f’(x) bang cach tinh tich phan timg phan cua

1 1
Icos(ﬂ)/(x)dx _L cung két hop véi £ (1) =0, ta dugc jsin(ﬂjf’(x) de=-=.
192 2 ) 4

Ham du6i déu tich phan bay gior 1a [ f'(x)] va sin (%} f"(x) nén ta s& liéen két voi binh

phuong [f’ (x)+asin (%ﬂ :

Ta tim dugc azgéf'(x)z—%sin[%j%f( )—cos(”2 j+C——>C 0.

Vay f(x)= cos(%) — Jl.f(x)dx =£. Chon B

0 T

Cach 2. Theo Holder

(-%jz - Hsm (%) f'(x)dx}z < jsinz (%] dx.j[ f(x)] dx :%%
Chon B

Chuyén thoéng tin cia f '(x)sin(ﬂx) vé f (x) bang cach phan tich ting phin cua

If sin(7zx)dx = 7, ta duge If Jeos(zx)dx=—1.

Ham dudi dau tich phan bay gio la /> (x) va cos(izx) f (x) nén ta s& lién két v4i binh phuong
[f(x) +a cos (mc)]2 .
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Cau 51:

Cau 52:

Cau 53:

4

Ta tim dugc a=2—>f’(x)=—2cos(7rx)%jf(;jdx——?.fcgs(”zxjdxz——.

0 T

1

Cich 2. Theo Holder (—l)2 = ﬁf(x)cos(ﬂx)dx} < '(i).cosz (7zx)a’x..|.[f(x)]2 dx =

0 0

2.

| =

Chon A
Xétham s6 g(x)=f(x)+ f'(x)+f"(x)
Ta cod g'(x)zf'(x)+f”(x)+f”'(x) =f'(x)+f”(x)+6

Theo gid thiét ta c6 phuong trinh g'(x)=0 c6 hai nghiém m,n va {g

/(%)
g(x)+6

Dién tich hinh phang can tinh la:

i(l- e

o =[in|g(n) +6|—1n|g(m)+6” =|n12-1n3] =ln4=2In2.
Chon A

Xét phuong trinh =1 =g(x)+6-f(x)=0 < f'(x)+ f"(x)+6=0 @{x
x

S =

J'g +6f ‘

If x() dx‘:”

‘ln

Vi f(x)—mx—n=x3+ax2+(b—m)x+c—n 1a ham s6 bac ba c6 hai nghiém x=-1 va x =2

nén f(x)—n@c—n:()ﬁ—l)2 (x—2).

bit g(x)=f(x)—mx—n=(x+1)2(x—2),suyra g'(x)=3x"-3.

. \ A -2 2 (x) x=-1

Phuong trinh hoanh d¢ giao diém (x —1)2g =0 {
X =

Dién tich hinh phang can tim 1a

1 1
S=|[ (¥ -1) 2y = 1| [ g (x) 2 e = —> .
R T
Chon B
Ta co g [f (x)].e’x :[—azx2 +(2a—b)x+b—c].e’x.
"(x,)=0 =5
Goi x,, x, la hai nghiém cta g'(x), khi d6 {g,(xl) va {g ()
g'(x)=0 |g(x)=-3

Ta c6 phuong trinh hoanh d6 giao diém
f(x)e” =(2ax+b)e™ < [—axz +(2a —b)x+b—c},e”‘ —0e {x =X

X=X,

Vay dién tich hinh phang duoc gii han bang

= T[—axz +(2a—b)x+b—c].e'xdx =

X

Tg’(x)dx‘:|g(xz)—g(xl)|=8.
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Cau 54: Chon C

Xétham sé: g (x)= f(x)+ £/ (x)+ " (x)+ £ (x).
Taco g'(x)zf’(x)+f”(x)+f”'(x)+f””(x) =f'(x)+f”(x)+f”'(x)+24

Vi f””(x)=24 . Goi x;x;x, la cac diém cuc tri cia ham sb thi ta co
g(x1)=—14
g'(x)=g'(x)=¢"(x)=0 va c6 thé gia st g(x,)=4
g(x3)=6
Xét phuong trinh:
X=X
%zl@f(x)zg(x)+24<:>f'(x)+f”(x)+f”'(x)+24=0<:> X=X,
X=X,

Dién tich hinh phang can tinh 1a
—j—f(x) —1dx=j—f(x) —1dx+j—f(x) ~1 |dv
: g(x)+24 5 g(x)+24 M g(x)+24

jj(gg'ﬁjdx‘ = in] (x)+24

(x)+24

X
Rl

+‘1n|g(x)+24 N

= |In|g (x,)+ 24|~ Ing (x,) + 24| +|In|g (x, ) + 24|~ In|g (, ) + 24|

=|tn[4+24|-In|-14 + 24| +|In|6 + 24| - In|4 + 24| = In3.
Ciu 55: Chen C

Xétham sé: g (x)=/(x)+ £/ (x)+ /" (x)

Taco g'(x)=f"(x)+ /" (x)+ f"(x)=f"(x)+ f"(x)+18

Vi f"'(x)=18.Goi x;; x, la cac diém cyc trj ciia ham s thitaco g'(x,)=g'(x,)=0 vaco thé

e {g(xl)z—IZ
gia sur
g(x,)=6
Xét phuong trinh:
f(X) _ _ ' " _ X = xl
E(S:Tg_ o f(x)=g(x)+18= f'(x)+ f UJ+18—O¢:{x:x2

Dién tich hinh phang can tinh 1a
(s )l ff{-st-1s),,
3 g(x)+18 g(x)+18

:‘1n|g(x2)+18|—ln|g(x1)+18|

[EaEa ey Eeay

X

X

=‘ln|g(x)+18 =|In|6+18|~In|-12+18|=In4=2In2.

X
Rl
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Cau 56: Chgn C

_2 = —2 16 4 —2b 1:4 _2d 3
Theo bai ra ta co: {f( )=8( ):{ +4a + c +

f()=g(1) l+a+b+l=c+d+3
4(a—c)-2(b—d)=-14 a—c=-2
Q{(a—c)Jr(b—d):l ©{b—d=3

Taco f(x)-g(x)=x"+(a—c)x’+(b-d)x-2
Dién tich hinh phang can tinh 1a

‘l[(x4 +(a—c)x2 +(b—d)x—2)dx{

443 | Phan Nhat Linh



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: $6 PHUC

CHUONG 4: CAC BAI TOAN SO PHUC CHON LOC

I. CAC BAI TOAN SO PHUC CHON LOC SO 01

Cau l:

Cau 3:

Cau 7:

x ~
& DE BAI
Cho s6 phitc z=a+bi, z#0 thoa min ~=> 1a s thyc va |z-3i|-|]z-3-2i|]=2 . bat
z
T =a’ +b*. Ménh dé nao sau diy dung?
A. T e(438). B. T €(8;9). C.Te(11;14). D. T e(17;20).

zz|=2 va |zl—zz|:\/§. Gia tri 16n nhit cia

Xét hai sé phtc z,,z, théa man |zl| =1,
|321 +z, —5i| bang

A.5-419. B. 5+/19. C. -5+2419. D. 5+24/19.

Cho hai s6 phtic z,w thoa man |z|=2, |w—3+2i|=1. Gia tri 16n nhat cua ‘zz — 2wz — 4‘ bang
A. 162 B. 18v2. C.8. D. 24.

Xét cac sb phtcc z,w théa man |z —2w| =4va |3z+ w| =5.Khi 52—3w+i| dat gia tri nho nhét,

hay tinh gid tri |z—w+1].

1742 J170

A ——. B. 4. C.2. D. ——.
7 7

Tim cac s6 phtic z thda min |Z -1 —i)| = ‘ z+ (2 +i)‘ va |Z +2 —i| dat gia tri nho nhat.

A.Zz—l. B.Zzl. C.Z:—li. D.z:li.
2 2 2 2

C6 bao nhiéu sé phic z thoa man hiéu binh phuwong phin thyc va phin ao bang %Vé

(V3z=|zl)i=v2(jz|-1)-z+i.

A. 1. B. 2. C. 4. D. 3.

Cho hai s6 phic z,,z, sao cho |zl|=2 ,
P =3z, —4|+2|z, -9-6i|+ 6|z, — z,|?
A. 8. B. 36. C. 10. D. 24.

z,—6i|=3. Tim gi4 tri nho nhat cia bicu thirc

|z—1-2i|<1
|z—1+2i[ |z +3-2i|

Goi S 14 dién tich phan mit phiang chtra cac diém biéu dién cua s6 phirc z . Tinh S .

Cho s6 phirc z théoa man: {

A S=7x. B. S=2r. C.S:%. D.Szg.

Cho s phtic - théa man |z—2+5i| =2/5. Biét ring s phirc w=(2—i2°21)(2—3i)+2021 co
tap hop cac diém biéu dién thudc duong tron (C ) Tinh ban kinh ctia (C )
A. 207 . B. 1007z . C. 220r . D. 367x.
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

|z, -z, -9-12i|=3

.Goi M , m lan luot 1a gia tri 1on nhat,
|z, =3-20i|=7—|z,|

Cho hai sé phtic z,; z, théa man: {

nho nhat ctia biéu thirc P = |zl +2z,+12 —15i| . Tinh M* —m’.

A. 450. B. 675. C. 451. D. 225.

Goi z,,z, 1a hai trong s cac s6 phirc théa min |z -1+ 2i| =5va |z1 —zz| =8. Biét tap hop diém
biéu dién s6 phirc W=z, +z, 1a mot duong tron. Tinh ban kinh dudng tron do.

A. 3. B. 5. C. 8. D. 6.

Biét s6 phic z théa man 2|z —i| < ‘z—;—Bi‘ va z—z ¢6 phdn 4o khong am. Phin mat phing

chura cac diém bi€u dieén cho s6 phuc z c6 dién tich la

A5 B, 35 .35 p. 35
12 4 8 6

Xét cac s6 phirc z thod man ——=" 1a s thuc. Tap hop cac diém biéu didn cua sé phitc 2z

(z + Z) i+2

1 parabol c6 toa d¢ dinh 7 (a;b). Tinh S=a+b?

A. 0. B. 1. C. 2. D. -3.

|l—2zl|=|z1 —z_1+i|

Cho sé phtic z,z, théa méan { . Véi z, =a+bi,(a,beR) thi biéu thic

|2,| =z, —5+5i]

P =|z, - z,| dat gia tri nho nhat. Khi d6 gié tri cia 2a +3b 1a

A. 2a+3b=0. B. 2a+3b=1. C. 2a+3b=3. D. 2a+3b=2.

Goi z,,2,,2;,2, 1a 4 nghiém phtrc cua phuong trinh z* +(4—m)z* —4m = 0. Tim tat ca c4c gia
trj m dé |Zl|+|22|+|Z3|+|Z4|=6.

A. m=-1. B. m=12. C. m=43 D. m=+1.

Cho phuong trinh z° —(m+1)z* +(m+1+mi)z—1-mi=0 trongdé zeC, m 1a tham s thuc.

Sb gia tri ciia tham s6 m dé phuong trinh c6 3 nghiém phirc phan biét sao cho cac diém biéu
dién cua cac nghiém trén mat phang phirc tao thanh mot tam giac can la
A. 0. B. 1. C.3. D. 2.

Trong mat phéng toa d Oxy, cho ba diém A(l;l), B(—1;2) , C(3;—1) lan luot la diém biéu dién
s6 phic 2,2),Z; . Tim md dun cia s6 phic z thoa man |z+46-40i=+929 va
P= 3|z—zl|2 +5|z-z, —7|z—z3|2 dat gia tri nho nhét.

A. |z|=+129. B. |z]=2429. C. |2|=3+929.. D. |z|=+/929.

|2

. 1 1 ,
Cho s6 phttc z thoa man|z’ +—| <2 va M =max|z+—|. Khing dinh nio sau day ding?
z z
A —l<M<2. B.2<M<; C.1<M<§. D. M +M*+M<3.
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Cau 19:

Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Co6 bao nhiéu gia tri nguyén cua m(m # 0) dé ton tai duy nhat so phic z théa man
|z+1-2i|=2
|z—2—2i|=|m|
‘Z—Zm—(m2 +m—2)i‘:‘z—2m+2+(m2 +m+2)i‘
A. 0. B. 2. C. 3. D. 1
Chon hai s6 phirc trong cac sb phirc ¢6 phan thuc va phan ao 1a cac s6 nguyén théoa man diéu
kién |Z—2—4i| < 5‘1—\/51"—|Z—2+4i|. X4c suit dé trong hai sb chon duoc co it nhat mot sb

phirc c6 phan thyc 16n hon 2 1a

ety B. 27, c.l. D. 2.
110 55 2 3
. ) . 2 =2z+4 . ) .
Cho s6 phirc z khong phai 1a s6 thuc va ————— 1a s0 thyc. C6 bao nhiéu s6 phuc z thoa
z +2z+4
man ‘z+;‘+‘z—;‘=‘zz‘
A. 0. B. 2. C. 4. D. 8.

C6 tat ca bao nhiéu s6 nguyén duong m dé co tat ca bon sé phitc z thoa man dong thoi hai dicu
Kién: |2]=m va 3|z +2|+4]z-2[= 202
A. 1. B. 2. C. 4. D. 3.

Cho hai s6 phirc u,v théa min |u| - |V| =10 va |3u _4V| - 50‘ Tinh M= |4“ +3V|‘

A. 30. B. 40. C. 50. D. 60.

Trong céc s6 phtrc z thoa man ‘zz + 1‘ = 2|z , 801 z, va z, lanlugt 1a cac sO phirc c6 médun nho

nhat va 16n nhat. Khi §6 modun cta s6 phitc w =z, +z, c6 gia tri nhé nhat bang

A |W=2V2. B. [w]=2. C.|w=+2. D. [w|=1++2.

‘ - — 2
Xét cac so phuc z=a+bi(a,beR) thoda man 4(2—2)—15i=i(z+z—1) va |22—1+i| dat gia
trj nho nhat. Tinh P=a+b
19 19

A. P=0. B.P:T. C.P:§. D. P=2.

Xét 56 phirc z thoa 2|z —1]+3|z—i|> 24/2 . Ménh d& nao dudi ddy dung

A2 <lif<2. B. |2|>2. C.[¢<5. D. - <[z|<3.

Trén tap hop cac sb phirc, xét phuong trinh z*> — 2(m —l)z +m* —=5m=0 (m 1a tham sb thuc).
Goi S 1a tdp hop cac gid tri nguyén m dé phuong trinh d6 co nghiém z, thoa man
20| =3[z, |+ 2. Tong cac phin tir cua tap S Ia

A. 8. B. 9. C. 4. D. 7.
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Cau 28:

Cau 29:

Cau 30:

Cau 31:

Cau 32:

Trong tap so phtrc, cho phuong trinh 2z° +2(m—1)z+m” —3m—2=0, m € R . C6 bao nhiéu gia
tri nguyén ciia m trong doan [0;2021] dé phuong trinh 6 2 nghiém phan biét z,;z, théa man
ANk

A. 2016. B. 202 C. 202 D. 2017.

Cho hai s6 phuc z,, z, théa iz, —1|=1 va ‘Z+i‘ =2. Khi bicu thitc P =|2z, +3z,| dat gia tri
nho nhat thi |z, —2z,| bang

A. 4. B. 1. C. 3. D. 2.

Xét céc s6 phirc z, w théaman |z|=2, |[iw—2+5i|=1. Khi ‘zz - wz—4\ dat gié tri nho nhit thi

|z| + |w| bing

A. 2445, B. 2(1+J§). C.1++5. D. 24/5-2.

Xét cac sb phitc z, W thoa man |z|=1 va [wl|=2. Khi |z+iw—6—8i| dat gia tri nho nhét,
|z—w| bang

A.@. B. —2521 C. 5. D

. 3.

Trén tap hop céc s6 phire, xét Phuong trinh z° —2(m+1)z+m* =0 (m la tham sé thuc). C6
bao nhiéu gié trj cia m dé phuong trinh d6 c6 nghiém z, théa man |z,|=77?

A. 2. B. 4. C. 1. D. 3.
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Cau l:

fZ HUGNG DAN GIAI

. 1-1 ‘
Cho s0 phtc z=a+bi, z#0 thoéa man ! la s6 thuyc va |z—3i|—|z—3—2i|=2 . bat

zZ
T =a’ +b*. Ménh dé nao sau day dang?
A. T e(48). B. T <(8;9). C.Te(11;14). D. T €(17;20).
Loi giai

\ 1 - i \ A 7. . A A . A
Vi — 12 so thuc v6i z=a+bi nén ton tai s6 thyc k(k=0) sao cho:
z

z=k(1-i) & a-bi=k—ki @{ab:_k L= a=b (1).

l2=3i|-|z—3-2] =2 & @ +(b=3)" —(a-3) +(b-2) =2 (2).

Thé (1) vao (2) ta duge:

JB +(b=3) —{(b-3) +(p-2) =2 B +(b=3) =2+/(b-3) +(b-2)
& 2b> —6b+9=4+2b" —10b+13+4267 106 +13 & 4b—8 =420 ~10b+13

b-2>0 b>2 b>2
< {b_3c>b=3:>a=3.

~ =
(b-2) =(26"-10b+13) |6’ ~6b+9=0
= T =3"+3"=18. Chon d4p an D.

2,|=2 va |z~ z,|=+/3 . Gia trj 16n nhét cua [3z, +z, - 5i

Xét hai s6 phuc z,,z, thoa man |Z1| =1,

béng
A. 5-4/19. B. 5++/19. C. —5+2419. D. 5+219.
Loi giai
ﬂy
SIK
FE
M

(M)
/s
2
oY

Gia st M,N,K lan luot 1a cac diém bieu dien z,,z,,z, = 5i.
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Cau 3:

Theo gia thiét taco M e(C,) tam O(0;0) va bankinh r =1.

N e(C,) tam O(0;0) vabankinh , =2 va MN =|z, —z,|=+/3.

bat T=|3Zl+22—5i|=‘30—M+W—O—K‘

Goi I 1a diém thoa man 3IM +IN =0 <> IN =—3IM = IN =3IM,I € MN

ﬁjz 19 J19
1 = .

Taco AOMN vudng tai M ,suyra OI* =OM* +IM* :1-{7

N
Iy

Suy ra / thudc duong tron (C;) tdm O ban kinh 7, =
Khi do T =[3z +z, - 5i|=[30M + ON - OK| =|40I - OK|=|OE - OK| = KE
Vi OF =401 suyra E thudc dudng tron (C,) tam O(0,0) ban kinh 7, =/19 .

Suyra T, =KE,_ =KO+r,=5++/19.

Cho hai sb phirc z,w théaman | z|=2, | w—3+2i|=1. Gia tri 16n nhét cta ‘22 —2wz — 4‘ bang

A. 1642 B. 18V2. C.8. D. 24.
Loi giai

Q
1]
b

I, \

z=a+bi

Gia st { ,(a,b,c,deR)

w=c+di
Theo bai ra ta c6: |z|=2:>|a+bi|=2(:>\/m=2<::>az+b2 =4,

Do d6 tap hop cac diém biéu dién s6 phurc z 1a duong tron tam 7, (0;0), ban kinh R, =2.
|w=3+2if=1=|c+di-3+2i|=1|(c-3)+(d+2)i]=1e(c-3) +(d+2) =1.

Do d6 tap hop cac diém biéu dién sb phirc w 1a duong tron tam 7, (3;—2) ,ban kinh R, =1.
it 7 =|z* - 2wz -4

, ta co: Tz‘z2 —2wz-z§‘
=|zl|z—z—2u] = 2|a+bi—a+bi-2w] = 4[pi—w].
Goi A(0;b) la diém biéu din sb phirc bi; N 1a diém biéu dién sé phic w.

Khi d6 7 = 4|bi —w|=4.[04~ON|= 44N =T, =44N,,,.
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Cau 4:

Cau 5:

Do a* +b*=4=-2<b<2.Suyratdp hop 4 ladoan PO véi P(0;-2), 0(0;2).
Dua vao hinh vé& ta thiy AN, < A4=0
AN =QL +R, =5+1=6.Viy T.. =4AN__ =4.6=24.

max max
Xét cac sb phuc z,w thoa mén |Z—2W| =4va |3Z+ W| =5. Khi 52—3W+i| dat gia tri nho nht,
hay tinh gié tri |z —w+1[.

NRLAER B. 4. c.2. p. 170

7 7
Loi giai

bat w, =2z-4w,w, =-3z—-w.
Goi M,N,P(0;1)1an lugt 1a cac diém biéu dién w,,w,,i.

|w1|=2|z—2w|=8

Theo gia thiét ta c6 { nén tap hop cac diém M biéu dién w, la duong tron tam

|w2|=|—3z—w|=5
O, ban kinh R, =8, tap hop cac diém N biéu dién w, 1a dudng tron tim O, ban kinh R, =5.
Taco A=[5z=3w+i|=|w —w, +i|=|OM - ON + OP|=|NM + OP| >|NM|-[|OF| 2 8-5-1=2.

6i
. ~NM ™ op w =2z—4w=-8i T
Déu "="xayra <11 Tor < M(0;-8),N(0;-5) =1 o .
NM min w,=-3z—w=-3i w:&
6i 17i 170

C>|Z—W+1|=

§_17 1‘__

Vay khi 4 =|5z—3w+i| dat gi4 tri nh6 nhat thi [z—w+1|= IT

£

Tim céc s6 phtic z thda man |Z - —i)| = ‘ z+ (2 +i)‘ va |Z +2 —i| dat gia tri nho nhat.

A.Zz—l. B.Zzl. C.Zz—li. D.Zzll'.
2 2 2 2

Loi giai

Goi z=x+yi(x,y€R); z—(l—i)|:‘;+(2+i)‘
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o (x-1) +(y+1) =(x+2) +(1-y) = 6x—4y+3=0(d)
Gia st M(x;y) biéu dién sb phuc z, M ed. A(—2;1) biéu dién sb phtc z, =-2+i
MA nho nhit < M 14 hinh chiéu vudng goc ciia 4 1én d.

1
@{4(—2—x)+6(1—y)=0 @{ dr+by=-2 _ |x=

I S 1
2 . Vay so phtic z=——
6x—4y+3=0 6x—4y+3=0 y=0 2

. 4 . A A \ 1
Cau 6: Co6 bao nhiéu sO phtc z thoa min hiéu binh phuong phan thuc va phan ao bang 5 va

<\/§Z—|Z|)i=x/5(|z|—l)—z+i.

A. 1. B. 2. C. 4. D. 3.
Loi giai

Tacd (V3z—|z])i =v2(|2|-1)-z+i < z(1+3i) =2 (|| =1)+ (|2 +1)i

= 2[2] = (2|2 -1) + (| +1)’

bat |z| =t, t 20, phuong trinh tré thanh: 2z = \/2(1 —1)2 +(t + 1)2

t=1
<:>4t2:2(t—1)2+(t+1)2<:>t2+2t—3=0 <:>L 3:>t:1 .
Goi z=x+yi,voi x, yeR.
x2+y2=1 _)(/'2:é
Taco |z|=1<:>x2 +y* =1, két hop gia thiét ta c6 hé phuong trinh , L, 1 ‘;
X -y == 2 _ 2
2 y 4
z=£+li
2 2
NE) B
x=4+—= z=———i
= 2 f— 2 2 .
y:-l—l Z_—ﬁ"rll.
2 2 2
NS
z=——"——]
L 2 2

Thir lai ta thay chi ¢6 s6 phirc z = 73 + %i thoa man dé.

Vay c6 1 s0 phtrc théa man yéu cau bai toan.

Cau7: Cho hai sé phiic z,z, sao cho |Z1|=2 , 22—6i|=3. Tim gia tri nho nhit cia biéu thuc
P =3z, —4]+2|z,-9-6i|+6|z,— z,|?
A. 8. B. 36. C. 10. D. 24.
Loi giai
Goi z, =X, + )i, 2, =X, + y,i (X,%,,),,7, €R) va hai diém M (x;53,),N(x,;y,) trong mét

phang phrc 1an luot biéu dién s6 phic z, va z,.
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Taco |zl|=2<:>x12+y12 =4 va |z2 —6i|=3<::>|x2 +(», —6)z'|=3<:>xzz+(y2 —6)2 =9.

Ta xét cac biéu thac

3|zl.—4|=3|xl—4+yli|=3«/(x1—4)2+y12 =3\/x12 +y7 —8x,+16

=33+ 37 =8, +16+3(x2 + 37 ) —12 =67 — 23, +1+ )7

= 6y(x, —1)" +y? =6M4, voi diém A(1;0).

2|z, —9—6i|=2|x2—9+(y2—6)i|=2\/(x2—9)2+(y2—6)2 =232 + 2 —18x, 12y, +177

:2\/x22+y22—18x2 ~12y, +177+8[x22 + (7 —6)2}—72 = 63X} —2x, +1+ 2 12y, +36

= 6y(x, 1)’ +(3, —6)" = 6NB, véi diém B(1;6).

6]z, —2,| = 6y(x, =%, ) +(1 — 35 )" =6MN va 4B =(0;6)=> AB=6.
Lic d6 P =3|z. —4|+2|z,-9—6i|+ 6|z, — z,| =6 AM + 6NB+ 6MN
=6(AM +MN + NB)> 648 =36.

Vay P. =36.Dau "=" xayrakhi 4,M ,N,B thing hang.

min

N

|z-1-2i|<1

|z=1+2i 2|z +3-2i]

Cau8: Cho sb phuc z thoa man: {

Goi S la dién tich phan mit phiang chtra cac diém bicu dién cua sé phtc z. Tinh S .

A S=7. B. S=2r. C.S:%. D.S:%.

Loi gidi
Giasr z=x+yi (x,yeR).

Khi d6 [z—1-2{| <1 |(x—1)+(y=2)i <1 o J(x=1) +(y—2) <l (x=1) +(y=2) <1

Va |z=1+42i]2[z+3-21 & (x=1) +(y+2)" 2(x+3) +(y-2)’
o (x=1) +(y+2) 2(x+3) +(y-2) @ y2x+1.
Goi (T ) 1a nira mat phing c6 bo 1a dwong thing d : y = x+1, khong chita gbc toa do O(O;O).
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Khi d6 tap hop cac diém bicu dién s6 phirc z thoa man dé 1a nira hinh tron (C) tam 7(1;2), ban
kinh R=1 va thudc (T) .

(C)

y
y P

Vi dudng thing d di qua tim /(1;2) cia hinh tron (C') nén dién tich can tim 1a mot nira dién

tich hinh tron (C). Do d6 S :%.

Cau9: Cho sb phirc z thoa méan |Z—2+5i| = 2\/5. Biét ring s6 phuc w= (2—i2°21)(;—3i)+2021 co tap
hop cac diém biéu dién thudc dudng tron (C ) Tinh ban kinh cta (C )
A. 207 B. 1007 . C. 2207 D. 367
Loi gidi
bat w=x+yi (x,ye]R)_
Taco: |z-2+5] =25 = [=2+5] =245 = |z—2-51] = 21/5.
Ma w=(2-"")(2=3)+2021 = (2-i)(z =2 -5i+2i+2) +2021
& w=(2-1)(2=2=51)+(2-1)(2i +2)+2021 & w—2027-2i = (2—i) (2 -2-5i).
Suy ra: [w—2027-2i|=|(2-1)(2— 2 51)| <= w2027~ 21| =[2~il|z~2-51
& w2027 -2i|=\5.245 & |w-2027-2i| =10 & (x~2027)" +(y-2)" =100.
Suy ra tap hop diém biéu dién w thudc duong tron (C) c6 tam 1(2027;2) va ban kinh R=10.
Vay ban kinh ctia (C) 1a R =10.

|z, —2,-9-12i|=3

.Goi M, m lan luot 1a gia trj 16n nhit,
|z, =320 =7z,

Cau 10: Cho hai s phiic z,; z, thoa man: {

nho nhat ctia biéu thite P=|z, +2z, +12-15i|. Tinh M’ —m"’.
A. 450. B. 675. C. 451. D. 225.
Loi giai
Pat w=2z,-9-12i.
|z, —2z,-9-12i|]=3  [lw—2z,|=3
Ta co: =
|2, =3-20i[=7—|z,| ||w+6-8i|+|z,|=7.

AB =3

v6i M (6;8)
AM +OB =1

Goi A, B la diém biéu dién cia w , z 3{

= AB+ AM +OB=10=0M = A, B nam trén doan OM
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Cau 11:

voi x, y 6[0;1].

OB = yOM
w=—6x+8xi
z, =—6y+8yi

{@:xo_ﬂ
=

voi x, y €[0;1].

Khi d6 P=|z +2z, +12-15i| =|w+2z, +21-3i

= J(~6x—12y+21)’ +(8x+16y—3) =\/[—6(x+2y)+21]2 +[8(x+2y)-3] .
bat t=x+2y (0<1<3).

P=J(=6t+21)" +(8t=3)" =100 =300 +450
Khao sat ham sé f (1) =100 —300z +450 trén doan [0;3] ta dugc rf(l);aﬁ(f(t) = f(0)=450 va

Pmax =M = V450

P. =m=15

: 3
I[1’01131]1f(t) = f(EJ =225 3{ "
Vay M> —m’ =225
Goi 2,2, 1a hai trong s6 céc s6 phirc thoa man |z—1+2i|=5 va |z, —z,|=8. Biét thp hop diém
biéu dién s6 phitc W=z, +z, 12 mot dudng tron. Tinh ban kinh dudng tron do.
A. 3. B. 5. C.8. D. 6.
Loi giai

Goi A,B lan luot 14 diém biéu dién s phirc z,,z, .
Do z,,z, théa mén |z—1+2i|=5 nén 4, B thuc dudng tron tdm /(1;—2), ban kinh R=5.
Ma |z1 —zz|=8 suyra AB=8.

Goi E la trung diém ciia AB. Taco IE = I4> —EA> =/5*—4* =3,
Nhu vy khi 4, B thay doi trén (C) va théa man 4B =8 thi E thay doi trén duong tron (C,)
tdm / ban kinh R =1E=3.
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Goi F 1a diém biéu dién s6 phirc w. Tacé w=2z,+2, = OF =O0A+OB=20E .

Suyra F laanhcua E quaphépvity ¥V tdm O tisd k=2.

Do d6 khi E chay trén dudng tron (C,) thi F s& chay trén dudng tron (Cl') la anh cta (C,)
quaphép vity ¥ tam O tisd k =2.

Goi I' va R 1an luot 1a tim va bén kinh cua dudng tron (C7).

OI' =201 I'(2;-4
Taco |OF'=201_ |I'(2:=4)
R'=2R  |R'=6

Viy tap hop diém F biéu dién sé phirc w 1 duong tron c6 ban kinh bang 6.
Cau 12: Biét s6 phuc z thoa man 2 |z - i| < ‘z —z- 31" va z—z ¢b phan o0 khong 4m. Phin mat phing chira

céc diém biéu dién cho s6 phirc z c6 dién tich 14
A S p 35 .35 p. %5
12 4 8 6
Loi giai
Goi z = x+yi(x;ye R).

Ta  cb: 2|z—i|£‘z—2—3i‘<:>2\/x2+(y—1)2S\/(Zy—3)2@4[x2+(y—1)2JS(éy—3)2
<:>4x2+4y2—8y+4$4y2—12y+9<:>4yﬁ—4x2+5<:>y£—x2+% (1).

S6 phuc z—;=2yi c6 phan 4o khong am < y >0 (2)

Tu (1) va (2) ta suy ra phan mit phang chira cac diém biéu dién cho sé phic z 1a hinh phing

gi6i han boi Parabol (P):y =-x’ +% va truc hoanh.

V5 5
, ‘ ‘ 2 5 s\ os5s
Goi S ladién tichcantim = S = 2._" [—xz +—]dx =2. —x—+—x =—
d 4 3°47) 6
Chu 13:  Xét cac s6 phirc z thoa min ( z __2)“ 1a s6 thuc. Tap hop céc diém biéu didn ciia sb phic 2z 1
z+z|i+2

parabol co6 toa do dinh I(a;b) .Tinh S=a+b?
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A. 0. B. 1. C. 2. D. 3.
Loi gidi

P B . ) Dil(1= xi

Giast z=x+yi (x,yeR).Khido z _2+l =2 2+(y-.i-1)l:[x Hos )21]( )
(z+z)i+2 2+ 2xi 2(1+x)

_x—2+x(y+l)+[—x(x—2)+y+1]i
- 2(1+x2) '
Z__—Hiléséthucc—x(x—2)+y+1=0 <:>y=x2—2x—1<:>2y=l.4x2—2.2x—2.
(z+z)i+1 2

S6 phitc 2z c6 diém bicu dién M (2x;2y)

= quy tich cic diém M 1a parabol c6 phuwong trinh y = %xz —-2x-2.

Tép hop céc diém bicu dién cua s phirc 2z 1a parabol c6 toa df dinh 7 (2;-4)
= S§=2+(-4)=-2.

|1—2zl|=|z1 —z_1+i|

Cau 14: Cho sb phuc z,z, théa min { . Véi z, =a+bi,(a,beR) thi biéu thic

|22|=|Zz—5+5i|

P =|z, —z,| dat gié tri nho nhat. Khi d6 gié tri cia 2a+3b 1a

A.2a+3b=0. B.2a+3b=1. C.2a+3b=3. D. 2a+3b=2.

Loi gidi

bat z, =x+yi,(x,ye]R).

Goi M, N lan luot 1a diém biéu dién hinh hoc ctia hai s phuc z,,z, .

Tacod M(x;y),N(a;b) va
-2z =|z -z +i] - (2x—1)2+4y2:2(2y+1)22<:>{y=x2—x.
|z,| =z, =5+5i] a’+b* =(a-5) +(b+5)

Khi d6 bai toan tré thanh tim M trén parabol (P):y=x’-x va N trén duong thing

d:y=x-5 sao cho P=|z1 —zz|=MN dat gia tri nho nhat.

u

o

—5

Khi @6 M 1a diém trén parabol (P) sao cho tiép tuyén vdi parabol tai M ¢ hé sd goc bang 1.
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Cau 15:

Cau 16:

Taco y'(l)=le2x-1=1<x=1.

Suy ra M (1;0).

Khi d6 diém N 14 hinh chiéu vudng goc ciia diém M 1én dudng thang d :y =x-5.

Duodng thing MN qua M va vudng géc véi duong thing (d).

Taco MN:y=—x+1.

N =MN nd néntoadd diém N thoa hé {yzx—S <:>{ x=3 .
y=—x+1 y==-2

Khido N(3;-2) hay z, =3-2i.

Vay 2a+3b= 2.3+3.(—2) =0.
Goi z,,2,,2;,2, 1a 4 nghiém phirc cua phuong trinh z* +(4—m)z2 —4m=0. Tim tit ca cac gia
tri m dé |zl|+|22|+|z3|+|z4|=6.

A. m=-1. B. m=%2. C. m=13 D. m=+1.
Loi gidi

Ta co: Z4+(4—m)z2 —4m=0<:>(z2 +4)(z2 —m)=0<:>

2=m (2)
Taco: |2"|=||".

2,32, 1a nghiém cta phuong trinh (1). Ta c6: |z | =|z,| = \/|-4/ =2.
z;;z, 1a nghiém cuia phuong trinh (2). Ta ¢6: |z,|=|z,| = \|m]|.

Theodératacé:|zl|+|z2|+|z3|+|z4|:6<:>2M+4:6<:>\/W:1<:>|m|:1 :
Két lufn m = +1.
Cho phuong trinh z° —(m+1)z2 +(m+l+mi)z—l—mi=0 trong 46 ze C, m 1a tham sé thyc.

S gid tri cta tham s6 m dé phuong trinh c6 3 nghiém phtic phan biét sao cho cac diém biéu dién
ctia cac nghiém trén mit phang phuc tao thanh mot tam gidc can la

A. 0. B. 1. C. 3. D. 2.
Loi giai
Xét phuong trinh:
z=1
2 —(m+1)22 +(m+1+mi)z=1-mi=0 < |
z—mz+1+mi=0
z=1 z=1 Z=1'
IS = Slz=i
22> —(mz-mi)=0 z—i){z+i—-m)=0
(mz -~ mi) Nerimmy=0 777

bat 4(1;0), B(0;1), C(m;—1) 1an luogt 12 cac diém biéu dién cac nghiém z=1, z=i, z=m—i
trén mat phang phic.

Ta co: @:(—l;l), Z@z(m—l;—l), Ea:(m;—Z)

AB=N2, BC=\m*+4, AC=\|(m~1) +1.
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Cau 17:

Cau 18:

Ba diém 4, B, C tao thanh mot tam giac khi va chi khi AB va AC khong cung phuong hay

m#2.
2
AC = AB \/’"_1 ) +1=12 m=0

*-2m=0
Tam gidc ABC can < | BC=AB < |\Vm =2 [m "

AC = BC \/_72\/— am=2

Két hop véi dicu kién m#2 ta duge m e {0;—1}.

S| lm=2 .

m=-1

Vay c6 hai gi tri cia m thoa man dé.

Trong mét phing toa dd Oxy, cho ba diém 4(1;1), B(-1;2), C(3;-1)1an luot 1a diém biéu dién sb

phirc  z,2,,z; . Tim md dun cia sb phac z thoa min |z +46 —40i| =4/929 wva

P= 3|z—zl|2 + 5|z—zz|2 —7|z—z3|2 dat gia tri nho nhat.

A. |z]=+129. B. |z|=2429. C. |2]=3+929 . D. |z|=~/929.
Loi giai

Goi M (x; y) 1a diém biéu dién sb phiic z trong mit phang toa do Oxy. Khi do,

|2 +46 - 40| =929 < (x+46)" +(y-40)" =929.

Tép hop diém M ndm trén dudng tron (C) tm H (—46;40) bankinh R=+/929.

P=3z—z[ +5|z-z,|] -7|z-z| & P=3M4" +5MB* - TMC’

Goi 7 1a diém thoa méan: 374 + 5IB —71C = 0

3(04-01)+5(0B-0)~7(0C-01) =0

< 01 =304+50B-70C = Toadd diém I(-23;20)

—_—2 —_—2 —_—2 —  —\2 —  —\2 —  —\2

Khi d6: P=3MA +5MB ~TMC =3(IA-IM ) +5(IB~IM ) —7(IC~IM)

= IM” ~2IM (314+SIB—TIC) + 314> + 518 ~7IC* = IM* + 314° + SIB* ~ TIC.

Do d6, P dat gia tri nho nhit khi IM dat gia tri nho nhat.

Nhan thiy / (—23;20) thudc duong tron (C) suy ra IM dat gi4 tri nho nhat khi M tring 1 .

Suy ra z=-23+20i. Vay|z| = /929

1 1 .
Cho s phirc z théa min 2 +—{<2 va M =max|z+— . Khang dinh nao sau day dtng?
z z
A —l<M<2. B.2<M<; C.1<M<§. D. M +M*+M<3.
Loi giai

3 3
Ta co: [Z+lj =z3+%+3(2+lj@z3+%=(z+lj —3(z+lJ
z z z z z z
3 3
(z-i—lj —3(24-1) (z—klj —3(24—1)
zZ zZ zZ zZ
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Mat khac, > -3

=

Bét phuong trinh (*) tro thanh: £ —3t—2£0<:>(t—2)(t+1)2 K0etL2>

(o) et o

z+—
z
z4il<2 (+).Pitt=

z

’ 1
z+—
V4

, (120)

= -3

z+l <2

z

=M =2. Dau bang xay ra khi z=1 hogc z=—1.
Cau 19: C6 bao nhiéu gia tri nguyén cua m(m;tO) dé ton tai duy nhit sé phuc z thoa man
|z+1-2i]=2
|z—2—2i|=|m|

‘Z—Zm—(mz+m—2)i‘:‘z—2m+2+(m2+m+2)i‘

A. 0. B. 2. C.3. D. L
Loi giai
|z+1-2i|=2 (1)
Dit hé (*) §|z—2 -2 =|m| (2)
‘Z—Zm—(mz+m—2)i‘=‘z—2m+2+(m2+m+2)i‘ (3)

Goi M (x;y) la diém bicu dién cho s6 phirc z thda yéu cau.

Tu (1) tacd M thudc dudng tron (C,) tam /,(—1;2), ban kinh R=2.

Tir (2) tacd M thudc dudng tron (C,) tam 7,(2;2), ban kinh R =|m| véi m#0.
bat 4(2m;m’ +m-2), B(2m=-2;-m’ —m-2).

Ta c6 (3) < MA = MB nén tp hop M1a dudng trung tryc d cua doan AB.
Puong trung truc d c6 mdt vecto phap tuyén 1a 4B = (-2:-2m> —2m) hay n'=(L;m* +m) va
di qua trung diém 1 (2m—1;-2) cia AB

= d ¢6 phuong trinh 13 x +(m> +m)y+2m* +1=0.

Tén tai duy nhét sb phirc z thoa méan hé (*)

<> ton tai duy nhat M la diém chung cua (C,), (C,) va d

& (C)) tiép xtic (C,) va d 1atiép tuyén chung cua (C, ), (C,)
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Cau 20:

Ay

) I, =R + 3=2+\m =41
(C,) tiép xuc (Q)@{” i [ & {m

& & (4)
LL=|R-R| "|3=2~|m| "|m=4%5
Quan sat do thi ta théy (Cl) tiép xuc (Cz) tai E(I;Z) hodc F(—3;2) va [ 1,//Ox nén
d 1a tiép tuyén chung cua (Cl) va (Cz) tai E(I;Z) hodc F(—3;2)

d/l Oy m +m=0

{Eed 1+2m* +1=0 (vn) {m:O;m:—l
& =S

{a’//Oy mr+m=0 m=+l1

Fed | |3+2m+1=0

Sm=-1 (5)

Tur (4) va (5) ta nhan dugc m=—1 théa yéu ciu dé bai.

Vay c6 mot gia tri nguyén cuia m .

Chon hai sé phirc trong cac sé phuc c6 phin thuc va phan 4o 1a cic sé nguyén thoa méin diéu kién
|Z—2—4i| < 5‘1—\/51" —|Z —2+4i| . Xac suét dé trong hai s chon dugc c6 it nhat mot sé phirc co

phan thyc 16n hon 2 1a

27 B. 34 C.

. —. . D.
110 55

N | —
w |

’ ‘ Loi giai
Gia str sO phuc théa man yéu cau bai toan c6 dang z=x+yi,xe R,y e R . Ta co:

|22 4] <5[1-\3i| [z~ 2+ 4i] > |z~ 2~ 4i] + |~ 2+ 41| <10

& |z—(2+4i)+|z-(2-4i)| <10

Goi M (x,y) la diém biéu dién cho s6 phitc z va F,(2;4),F,(2;—4) lan luot biéu dién cho cac
s6 phite 2+4;2—4i. Khi d6 ta co: |z —(2+4i)|+|z—(2-4i)| <10 < MF, + MF, <10

Do d6 tap hop diém biéu dién sé phirc z 1a mot hinh Elip nhan F,(2;4),F, (2;—4) 1a céc tiéu
diém, tiéu cu F F, =2c¢ =8, truc 16n c6 d) dai 1a 2a =10 va tryc bé c6 do dai la 26 =6. Nhu

hinh v€ sau:
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M (x, y) thudc hinh elip ndi trén va x € Z, y € Z nén c6 45 diém thoa man. Cu thé nhu sau:
X -1;5 0;4 1;3 2
y 0 0;£1;£2;%+3 0;x1;£2;£3;+4 | 0;£1;+2;+3;+4;,+5

Goi Q 1a khong gian mau cua phép thir chon hai s6 phirc trong cac so phirc co phan thyc va

phan 40 1a cic s nguyén thoa mén diéu kién |Z -2 —4i| < 5‘1 —\/gi‘ —|Z -2+ 4i| . Ta c6
n(Q)=C2.
Goi A 1a bién cb: “Trong hai sb chon duoc it nhat mot sd phuc c6 ph?m thuc 16n hon 2”.

A 1a bién cb: “Trong hai s6 chon khong c¢6 s6 phirc ¢ phan thuc 16n hon 2. Ta cé n (Z) =C;,

o 2
Suy ra P(A)zc—zgzzﬂ.
C, 55
21 34
VayP(4)=1-—=—.
W ( ) 55 55
. . 2’ —2z+4 : .
Cau 21: Cho so phtc z khdng phai la so thuc va i ia 1a s0 thyc. Co bao nhiéu so phttc z thod man
z-+i2z+
‘Z+E‘+‘Z—E‘:‘22‘
A. 0. B. 2. C. 4. D. 8.
Loi giai
. -2z+4 - Z -2z+4 2-2z+4
Ta00w:2—6]1%(:)w:w<:>_2 — =— .
z°4+2z4+4 Z +2z44 z +2z+4

S4(z-z)(4-22)=0zz=4
|2[ =4 (1). Goi z=x+yi(x,yeR).Khidé (1)< x* +)” =4(2).
Ma ‘Z+;‘+‘Z_;‘= |Zz|<:> 20x|+2|y|=4 < |x|+]y|=2 (3). T (2),(3) ta c6 hé phuong trinh

{|X|+|y| =2

o (x37) €{(0:2);(0:-2);(20)(-2:0)}. Vi ze R = [Z =2i

x2+y2=4 z==2i
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Cau 22:

Cau 23:

Co tat ca bao nhiéu sd nguyén duong m dé co tat ca bon so phuc z thoa man dong thoi hai diéu
kign: [z|=m va 3|z +2|+4]z—z[= 202
A. 1. B. 2. C. 4. D. 3.
Loi giai
Goi M la diém biéu dién s6 phic z =x+ yi(x,y €R).
Theo bai ra ta c6 hé phuong trinh:
{mzm {x2+y2=m2 <:>{3|x|+4|y|:10(1)

3|x+yi+x—yi|+4|x+yi—x+yi|=20 6|x|+8|y|=20 x2+y2=m2(2)
Tap hop cac diém M thoéa min (1) la hinh thoi ABCD véi A(%;Oj,B(O;%j,

C(—B;O],D(O;—Ej.
3 2

Tép hop céc diém M théa man (2) 1a dudng tron (C) tim O(0;0),R=m (m >0).

Ay

C6 ding 4 sb phtrc thoa man dé khi va chi khi (C ) c6 ding 4 diém chung véi cac canh hinh thoi.

Truong hop 1: (C) 1a dudng tron ndi tiép hinh thoi.

Khidotaco R=d(0,4B) < m=2.

Truong hep 2: (C) ndm giita hai dudng tron: duong tron duong kinh BD va dudng tron dudng
AC 5

kinh AC . Khi d6 ta co %<R<T©E<m<?.Do m nguyén duong nén m =3.

Vay c6 tat ca 2 sb nguyén thoa man.

Cho hai s6 phirc u,v théa man |u| :|v|:10 va |3u—4v|:50‘ Tinh M :|4”+3V|‘

A. 30. B. 40. C. 50. D. 60.
Loi giai
QuangPhi
Ta cod |z|2 —zz. Pat T:|3u—4v|.
Khi do 77 = (3u— 4v)(3u —4v) = 9Ju[" + 16| —12(uv+vu).

Tuong ty tacé M> = (4u +3v)(4u +3v) = 16[uf + 9" +12(uv-+vu).
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Cau 24:

Cau 25:

Do d6 M +77 =25(juf +[vf'| = 5000,
Suy ra M? = 5000 — T = 5000 — 50> = 2500 .
Vay M =50.
Trong céc s6 phic z théa min ‘zz +1‘ = 2|z|, g0i z, va z, lan luot 1a cic s6 phirc c6 médun nho
nhét va 16n nhat. Khi d6 médun cia s phirc w = z,+ 2z, c0 gia tri nho nhit bang
A [W=2v2. B. |w=2. C. [w=+2. D. [w]=1++2.
Loi giai
Goi z=x+yi (x;y€R)
Ta ¢o ‘zz+1‘=2|z|@‘xz—y2+1+2xyi‘=2|x+yi|<:>(x2—y2+1)2+4x2y2=4(x2+y2)
22 -
Sxt Yyt +2x7 YT —2x7 -6y +1=0 @(x2+y2)2—2(x2+y2)+1:4y2 N IR =2y
X +y -1=-2y
X+ =2y-1=0
x2+y2+2y—1=0'
Khi d6 diém bidu din s6 phic z thudc dudng tron (C): x> +(y—1)’ =2 c6 tam 7(0;1) va ban
kinh R=~/2 hogc (C"):x* +(y+1)" =2 co tam I'(0;~1) va ban kinh R'=~/2.
Véi A(O;1+\/§), B(o;l—\/i), A’(O;—l—ﬁ), B'(o;—1+ﬁ) thudc cac duong tron nhu hinh

ve

Suyramax|z|—1+\/_ 3zl—+ 2+1)z Vam1n|z| J2- 1:>zz—+(\/§ l)i.

Vay |z1 + zz| =22 hoic |Z1 + zz| =2 nén gi4 tri nho nhat ctia |w| =

Xét cac sb phuc z=a+bi(a,beR) thoa man 4(2—2)—15i=i(z+2—1)2 va |22—1+i| dat gia
tri nho nhat. Tinh P=a+b

A. P=0. B.P:%. C.P:Q. D. P=2.

Loi giai

4(2—2)—151'=i(z+2—1)2 & 4(a+bi—a+bi)-15i=i(a+bi+a—bi-1) .
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Cau 26:

Cau 27:

o 8bi—15i=i(2a—1) < 8h—15=(2a~1)"vdi 8b—1520<:>b2%.

Ta 06 |22 14| =|2a+2bi =1+ =|(2a~1)+ (25 +1)i| = (24 -1)’ +(2b+1)’

= /8h—15+4b> +4b+1 =~/4b> +12b—14 .

Xét g(b)=4b>+12b-14 co g'(b)=8b+12>O,Vb21§5 nén ham sé g(b)=4b"+12b-14

luén dong bién trén [%;4—@] 3g(b)2g(%)=31—661:>|2z—1+i|2 31_661 =%

=|2z-1+i] c6 GTNN béng “3461 khi b:% ma 8b-15=(2a~1)" nén a=%.
1,15 1

V';1yP=a+b=—+—5=—9
2 8 8

Xét s phitc z thoa 2|z —1|+3|z—i|> 24/2. Ménh d& nao dudi day ding

A2 <le<2. B. |2|>2. C. || <2 D. Lelz)<2.
2 2 2 2

Loi giai
Xét cac diém 4 (1;0), B(0;1) va M (x;y) véi M 1a diém biéu dién s6 phirc z trong mit phing

phuc. Ta co:

2z —1|+3)z =i = 2y(x—1)" +3” + 3%’ +(y—1)’ =2MA+3MB.

Ta c6: 2MA+3MB =2(MA+MB)+MB >22 + MB> 22 .

Suy ra 2|z—1|+3|z—i|>2v2. Déu "=" xay ra khi va chi khi M thu¢c doan AB va MB=0
< M=B< M(0;1). Khido |z|=1.

Trén tap hop cac sb phirc, xét phuong trinh z* — 2(m —l)z +m° —=5m=0 (m latham sb thyc). Goi
S 14 tap hop céc gid tri nguyén m dé phuong trinh d6 c6 nghiém z, thoa man|z,|’ = 3‘2_0‘ +2. Téng

cac phan tir cua tap S 1a

A.8. B.9. C. 4. D.7.
Loi gidi
Do [z,] = 7| mén |z[' =3z|+2 < |z, 3]z, -2=0 = |z, =2

AN =(m-17"-m’>+5m=3m+1.
. 1
Truong hop 1: Neu A'20<:>3m+120c>m2—§,phu0ng trinh c6 2 nghiém thuc
Khi d6 |z,|=2 <z, =42.
R X 2 m=1
Thay z, =2 vao phuong trinh ta dugc: m” -9m+8=0< g (TM).
m=

=0
Thay z, =-2 vao phuong trinh ta dugc: m’ —m =0 < {m | (TM).
m=
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. 1
Truong hop 2: Neu A'<0<3m+1<0& m< ~3 phuong trinh ¢6 2 nghiém phuc z,, z, thoa

5++/41

zl|=|zz|=2.Khid(') ZI.ZZ=|ZI|2=m2—5m=4<:>m= 5

man z, = z,,

Vay S = {0;1; 8} .Suyraténgla 9.

Cau 28: Trong tap s6 phirc, cho phuong trinh 2z° +2(m—1)z+m’ —=3m-2=0, m € R . C6 bao nhiéu gia
tri nguyén cta m trong doan [0;2021] dé phuong trinh c¢6 2 nghiém phén biét z;z, thoa man
|2 =]2]?

A. 2016. B. 202 C. 202 D. 2017.
Loi gidi
Phuong trinh ¢6 2 nghi¢m phan biét
m<35

Trm‘mghqpl:A>0<:>—m2+4m+5>0<:>{ |
m>—
Phuong trinh da cho c¢6 2 nghiém thuc phéan biét z,, z,.
) ) zZ,+2z, z—(m—l)
Theo dinh li Vi-ét ta co:
zz,=m’=3m-2
Theo dé bai ta co: |z)|=|z,| &z, =-2, ©z+2,=0=~(m-1)=0 < m=1

m>5
Trwong hop 2: A<0<:>{
m<-1
Phuong trinh lu6n ¢6 2 nghiém phttc z,, z, luén théa man |z,|=|z,|.

Viay ¢6 2017 gid tri m thoa man.

Céu 29: Cho hai sb phitc z,, z, théa |iz, —1|=1 va

2, +i=2. Khi biéu thirc P =[2z, +3z,| dat gid tri nho

nhat thi |z1 —222| bang
A. 4. B. 1. C.3. D. 2.
Loi giai

y

Ta co: |izl —1| =l |z|

zl—%‘=1<:>|zl+i|=1 & |22, +2i]=2
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Cau 30:

Cau 31:

Goi M 1a diém bicu dién s6 phirc 2z, = Tap hop M thudc duong tron tam /(0 ;-2), R=2

Tacé: |z, +i]=2 & |z, ~i|=2 < |3z, +3]| =6, Goi N la diém biéu dién s6 phirc —3z,
= Tap hop N thudc duong tron tam /'(0;-3), R'=6. Suy ra: P=[2z +3z,|= MN

= P < MN,. < M,N,I,I' thing hang (M nim gilta N va [ ) MN =3 va IM ==21I"
M 1a trung diém caa NI'. T d6 ta tinh duogc M(O;O), N(O;3) .

=2z, =0,-3z,=3i.Khi do, z, -2z, =2i. Vay |z, - 2z,|=2.

Xét cac s6 phirc z, w thoa méan |Z| =2,

iw=2+5i|=1. Khi |z* = wz—4| dat gia tri nho nhdt thi
2|+ bing

A 2445, B. 2(1++/5). C. 1++5. D. 2J5-2.

Loi giai

Ay

N
¥

—2+5i

Ta co: [iw—2+5i|=1< i|.|jw+ =l |w+5+2i=1.

Ta co: T=‘Z2—WZ—4‘=‘ZZ—WZ—|Z|2‘=‘22—WZ—Z.E‘=|Z|.|Z—W—E|=2|Z—W—E|.

bat z=a+bi,(a,be]R), suyra z—z =2bi. Vi |Z|=23—2Sb£2.

Goi 4, B lan luot 1a diém biéu dién cia w, 2bi nén:

A thudc duong tron tdm I(—S;—2); R=1, B thudc truc Oy va -4<x,<4

=T =2A4AB>2MN =2.4=8.Dau "=" xay ra khi va chi khi
A=M(~4-2)>w=—4-2i=|w[=25 va B=N(0;-2)=2bi=-2i=>b=-1=z=a-i
:>|Z|:2:>a2+1=4:>a2=3:>a=i\/§:>z=i\/§—i:>|z|=2.\/éy |Z|+|W|=2+2\/§.

2 75]_ 5629

13 13 13

|z, +2,| =

Xét céc sb phite z, W thoaman |z |=1 va | w|= 2. Khi |z+iw—6—8i dat gia tri nho nhat,

z=wi

bang
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2 J221
A Y2 B. Y22 C. 5. D.3.
5 5
Loi gidi

Cau 32:

Ap dung bat dang thirc mo-dun ta 6
|z +iw—6—8i| |6 +8i| - |z +iW| > 10— |z| - |iw| = 7.
z+iw=k(6+8i)
Dfmg thirc xay ra khi va chi khi ton tai cac s6 thuc k>0 va m >0 sao cho{ z = miw
|z| =1; w| =2

Vi 2= miw = 2] = | |uf = m =2 = =2z
V6i z+iw=k(6+8i) < 3z=k(6+8i) = 3|z|:10|k|:>k:%.

3.4, . _ . 6.
Suyra z=—+—-i va w=—z=-"2iz=—+—1i.
55 i 55

V29

Vay khi |z +iw—6—8i| dat gid tri nh6 nhat thi |z—w|=T.

Trén tap hop cac s6 phirc, xét Phuong trinh z* — 2(m + 1) z+m’ =0 (m la tham s thyc). C6 bao
nhiéu gi tri cia m dé phuong trinh d6 c6 nghiém z, théa man |ZO| =77
A. 2. B. 4. C. 1. D. 3.
Loi giai
Taco: A'=2m+1

-1
Trwong hop 1: A'ZO<:>m27

zy="1

Khi d6 phuong trinh da cho c6 nghiém thuc z, thoa man |zo| =7< { ;
Z,=—

m=7+\/ﬁ(n)
m=7—\/ﬁ(n)

V6i z, =7 thay vao phuong trinh ta c6 49 —-14(m+1)+m* =0 <:>[

Véi z,=—7 thay vao phuong trinh ta c6 49+14(m+1)+m’ =0(VN)
Trwong hop 2: A'<0< m< _71 . Khi d6 phuong trinh c6 2 nghiém phuc 1a z, va z_0

m=7(l)

|ZO|2 =49 o z,z,=49 &m’ =49 & m=—7(n)

Vay c6 3 gia tri cua m thoa man yéu cau de bai.
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I1. CAC BAI TOAN TiCH PHAN CHON LOC SO 02

Cau l:

Cau 3:

Cau 9:

Cau 10:

R ~
a¥DE BAI

r ‘A A A A LA : A /. 5 ~ . . \ 3
C6 bao nhiéu s nguyén m de ton tai 2 s0 phic z thodamén |z—m+i|=z—14+2mi| va |z |= >
A.5. B.3. C.4. D. 6.
C6 bao nhiéu sb phtic z c6 phan thyc va phan ao déu 1a cic s6 nguyén thoa man dong thoi
|z+i|+|z—3i| =|z+4i|+|z—6i| va |Z| <10?
A.12. B. 2. C. 10. D. 5.
Cho hai sé phic z, ; z, théa main |Zl| =24 va z} +(z, +1—2i)2 =zz,+(1-2i)z . Biét

z,—z,—1+2i|=a véi a 1a mot s6 nguyén duong. Hoi @ c6 bao nhidu udc s6 nguyén?
A. 8. B. 12. C. 20. D. 16.

Cho hai s6 phtrc z,w thoa man |z+2w| =3, 2z+3w| =5 va |z+3w| =4 . Tinh gi4 tri cua biéu

thitc P=z.w+z.w.
A. 1. B. 2. C. 3. D. 4.

Cho hai s6 phtic z,, z, théa min |Zl|=|22|=\/§ va |Z1 —ZZ|=2\/§.Khi do |Z1 +Zz| bang
A. 8. B. 24/39 . C.12. D. 243

+iz

Biét tap hop cac diém biéu dién cta sb phic w = 3 trong mit phang toa ¢ Oxy 1a mot duong

1+z
thang. Khi d6 mé dun cta - bang?
2

A l. B.T. C. 3. D. /2 .

+iz

2 < R < A X A /. 1 \ A \ \ r
Trong mat phang toa d6 Oxy, tap hop cac diém bieu dien s6 phiic w = la mot duong tron co

I+z
ban kinh bang 2. Modul ciia z thudc tip nao dudi day

A. {%2} B. {%\/5} c. {(V2;2}. D. {%%}

Cho sb phirc z théa man (z +3 —i)(;+l+ 31’) 1a mot s6 thuc. Biét rang tap hop tit ca cac diém
biéu dién ctia z 1a mot duong thang. Khoang cach tir gbe toa d6 dén duong thing dé bang

A 42, B.O. C. 2. D. 32.

Cho s6 phitc z théaman (z—2+1i) (E— 2— i) =25 . Biét tap hop cac diém M biéu dién sb phirc

W =2z-2+3i 1a duong tron tam 1 (a;b) va ban kinh c. Gié trj cia a+b+cbing
A. 20. B. 10. C. 18. D.17.

5 , ~ , — —2
Goi (C ) la duong cong trong mat phang Oxy biu dién cac so phirc z thda man z.z+‘z - z‘ =1
va H 1a hinh phing gi6i han boi (C ) . Dién tich cua hinh phing H béng
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Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Cau 17:

Cau 18:

Cau 19:

Cau 20:

A 2Z B. 7+/5. C. 27+/5. p. ~.

J5 V5
C6 bao nhiéu sb thuc dwong m dé tdn tai duy nhat mot sé thuc z thoa mian |z—1—i| <2 va
|z+2+3i|=m?
A. 2. B.1. C. 3. D.o.

. . 1+i A x .
Trong mdt phang toa d6 Oxy, s6 phuc 1 £ tap hop cac diém bicu dien 1a mot dudng thang.
+z

Mbdun ctia z bing
Al B.2. C. 4. D. V2.
Cho s6 phiic z thoa man |Z - 2| = 4. Biét rang trong mt phang toa 4o Oxy, tap hop cac diém biéu

dién s6 phitc w=2z—-1-3i 1a mot dudng tron. Tim toa d6 tAm / va tinh ban kinh R cua dudng
tron do.
A.I(3;—3),R=64. B.I(—3;3),R=8. C.I(3;—3),R:8. D.I(3;—3),R:2\/§.

Cho sb phiic z thoa man (z—2+i)(2—2—i) =25 . Biét tap hop cac diém M biéu dién sd phirc
w=2z-2+3i 1a duong tron tAm I(a;b va ban kinh ¢ . Gia tri cia a+b+cbang

A. 20. B. 10. C. 18. D. 17.

Goi z, z, 1a hai nghiém phitc cua phuong trinh 22-6z+73=0 . Gi4 tri ciia biéu thirc
212 +222 —|zl|.|22| bang

A. -213. B. —-110. C. -37. D. —183.

Cho céc sb thyc b,c sao cho phuong trinh z* +bz+c¢ =0 c6 hai nghiém phirc z,;z, théa man
z,-3+3i|=+/2 va (z,+2i)(z,~2) la 56 thudn ao. Khi do b +c bing:

A. -1. B. 12. C. 4. D. -12.

Gia st z,,z, 14 hai trong cic s6 phtic z thoa min (z—6)(8+z_i) 1a s6 thuc. Biét rang |Zl —zz| =4
. Gid tri nho nhit ctia |Z1 + 322| bang

A.5-421 B. 20-421 C. 20422 D. 522

Gia st z,z, la 2 trong cac s phic z thoa min |Z+1+i|=2 va |Zl|+|22|=|21—22|. Khi
P= |Zl - 222| dat gi4 trj nho nhat thi s6 phiic z, c6 tich phan thuc, phan o bang

A0 B. 2 c.-2 D. -2

2 8 2
Xét hai s6 phuc z;,z, thoa man |zl—zz|=5 va |22+6—8i|—|zl+6—8i|=|zl|+|zz|. Khi do

z, +2z, —3i| c6 gia trj 16n nhét bang

A. % B. 13. C. 157 D. 334 .

Xét cac sd phirc z;w théa man |z—2|2 +|Z—2i|2 =6 va |w—3—2i|=|w+3+6i|. Khi |z—w| dat

gid tri nho nhét, hdy tinh |z|.
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Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

D. .

1
3 7

Cho sb phtc z thoéa man ‘z + Z‘ + ‘z — E‘ =6.Goi M va m lan luot 1a gia tri 1on nhét va gia tri nho

A 1442, B. V2 -1. C

nhét cua P=|Z—2—3i|. Gia tri cia M +m bang.
A. 2+ 2410 B. V2 +/34. C. N2 +2410. D. 2++/34.

£ , , ~ |z=2i|L\z—-4d) , |z-3-3i|=1. .., ..., L.z ,
Cho s0 phuc z théa man | | | | va | | Gia tri 16n nhat cta bi€u thic

P=|Z—2| 1a

A V1341, B. +/13. C. V10 +1. D. J10.

Cho céc s6 phirc z=x+yi (x,y €eR,~4<y<15)va wthoa |w—4-3i|=2. Céc s phirc z,z°,2°
lan luot co cac diém biéu dién trén mit phfmg toa do tao thanh mot tam giac vudng. Goi
,M =max|z—w|. Khi &6 m+M* bing

A. 224. B. 226. C. 227. D. 225.

m=min|z—w

Xét hai s6 phirc z, w thoa méan |Z—1—2i| =|Z—2+i| va |w—2+3i| =|w—4—i|. Gia tri nho nhat

cua |Z+3—i|+|w+3—i| +|z—w| bang %\/abc V6i a, b, ¢ 1a cac sb nguyén t6. Tinh gia tri ctia

a+b+c.

A.22. B. 24. C. 26. D. 25.

Cho s6 phtic z thoa man +1-i]=1 sao cho |z -3 8i| dat gi4 trj 16n nhat tai z, = x, +iy, va
—4i

dat gia tri nhé nhat tai z, = x, +iy,. Gid tri cta x, +x, + ,y, bang

A. 44. B. 55. C. 25. D. 46.

21—3\/§‘=\/§ va

Xét ba sb phtic z,z,,z, thoa man |Z—i| = |Z+1 z, —4\/§i‘ =24/5 . Gié tri nhé

nhét cua ‘x/gz—zl‘+‘\/§z—zz b::ing

A. 5. B. 104/5. C. 745. D. 2/5.

Xét cac s6 phire z thoa min ‘Z +z+ 2‘ + ‘Z - Z‘ =6.Goi M,m lan luot 1a gi trj 16n nhét, gi4 tri nho

nhét cta biéu thire P =|z—3—2i|. Khi d6 M +m bing

Véi céc sO phire z,, z,, z; =iz, thay doi thoa man |zl| = |zz| =5 thi gia tri 16n nhat cia
. I3 b 5 Je \ I3 A A A A A .7
m1n|tz2 +(1-1)z, - Z1| co dang «a +T , 6 d6 a, bla cac s6 nguyén duong, cla so nguyén to. Gia
teR
c

tricia a+b+c la
A. 15. B. 12. C. 13. D. 14.

Xét cac s phtrc z, w thdéa man |Z| =2,

A 4. B. 2(@—3). C.8. D. 2(@—5).

Tuyén chon cic bai toan VD-VDC | 470

iw—2+5i|=1. Gi4 tri nho nhat cta ‘zz —wz— 4‘ béang



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: $O PHUC

Cau 30:

Cau 31:

Cau 32:

Véi hai s0 phtc z, z, thay doi thoa man |z, +1-2i| =|z, —5+2i| va |z, +3-2i|=2. Gia tri nho

nhét cua biéu thic P = |z1 +3+ i| + |z1 - zz| bang

A. 5V5-2. B. /10 +2. C. 3410 -2. D. /85 2.
max{z ; z—l—i|}£1

Cho hai s6 phtic z, w théoa man { . Tim gia tri nhé nhat cua biéu thirc

|w+1+2i] <|w-2-1]

P=|Z—w|.

A.A2-1. B. 242 1. C. 0. D.é.
|z—1-2i]<1 _ :

Cho z € C thoa man .Giatri S =m1n|z|+max|z| bang:
|z—1-2i|]<2

A. 35-1. B.\/5+2. C. 245 +1. D. V2 ++/5-1
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Caul:

fZ HUGNG DAN GIAI

, . , 3
C6 bao nhiéu s0 nguyén m dé ton tai 2 s0 phitc z thoaman |z—m+i|=z—14+2mi| va |z |= 5
A. 5. B. 3. C. 4. D. 6.
Loi giai
Chon A
bat z=a+bi (a,b € R) . Theo gia thiét ta c6

|(a—m)+(b+1)i|=|(a—1)+(b+2m)i|

la+bif =2
2
(a=m) 4 (b+1 =(a-1F +(b+2m)  [(2m=2)a(4m=2)b-3m" =0 (1
= 9 d 9
a+bhr== at+b*== (2)
4 4

Phuong trinh (1) 1a phuong trinh duong thang, phuong trinh (2) 1a phuong trinh duong tron thm
3
O bankinh R=—.
2
Dé ton tai s6 phude z thoa min dé bai thi dudng thang co phuong trinh (1) phai cit duong tron co
phuong trinh (2)
3]
2 2
J(2m=2) +(4m-2)

o mt S\/(m—l)2+(2m—l)2 om' <5m* —6m+2 <:>(m—1)2(m2+2m—2)S0

<

Nghiala d(0,(1))<R <

N | W

& -1-3<m<—143. Vi meZ nén me{-2;-1;0;1;2}

C6 bao nhiéu sb phitc z co phan thyc va phan ao déu 1a cac sd nguyén thoa méan dong thoi
|z +i|+|z = 3i| = |z + 4i| +|z — 6i] va |z]<107?
A.12. B. 2. C. 10. D. 5.
Loi giai
Chon A
Xét M (z),A4(0;-1),B(0;3),C(0;—4),D(0;6) = |z +i| +|z = 3i| = |z + 4i| + |z - 6i
< MA+MB=MC+ MD.
Theo bat dang thic tam gidc c6: MC+MD>CD=10 . Do d6 dit
MA+MB =MC +MD =2a,(a, >5).
Khi d6 M cung thudc hai elip (E1 ), (E2 ) co cung do dai truc 16n 2a, va tdm cua hai elip nay trung
M (0;1+a,)

nhau tai diém 7(0;1) 1a trung diém. Do d6 M =(E,)n(E,) = M(0:1-a,)
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Cau 3:

Cau 5:

M(0:1 + ap)

AM>(0:1 — ag)

TH1: Néu M (0;1+a,) = |z|<10 < [l +4,| <10 & 5<a, <9. Truong hop ndy c6 5 diém.

TH2: Néu M (0;1-a,) = |z|<10 < |1 —q,| <10 < 5<a, <11. Truong hop nay c6 7 diém.

Vay cé tatcala 12 sd phtc théa man.

Cho hai s& phirc z ; z, théa man |z]|=24 va z}+(z,+1-2i)" =zz,+(1-2i)z . Biét
z,—z,—1+2i|=a véi a 1a mot s6 nguyén duong. Hoi @ c6 bao nhiéu udc sd nguyén?

A. 8. B.12. C. 20. D. 16.
Loi giai
Chon D

Pt z, =z, +1-2i,taco 2 +(z, +1-2i) = z,z, +(1-2i)z
2
= 212+(zz-i-l—2i)2 =zl(zz+l—2i) &zl +z =2z, @(ij 5 41=0

z, 1£:3i 1++/3i
& — = z

z, 2 o2

Khid6 a=|z -z, —1+2i|=|z, - z,| = 1- =24 i|=24.

Z = Z =|Zl|

1++/3i 13|01, V3
2 2 2 2

Do a =23 nén sb uéc nguyén caa a 1a 2.3+1)(1+1)=16.

Cho hai s6 phiic z,w thod mén |z+2w| =3, 2z+3w| =5 va |z+3w| =4 . Tinh gi4 tri cua biéu

thirc P=z.w+z.w.
Al B.2. C.3. D. 4.
Loi giai
Chon B
Taco [2+2w=3 < |z+2u =9 & (z+2w)(z+2w) =9 & |2 + 2P+ 4|w[ =9(1).
Tuong ty:
2243w =5 o |22+ 3uf =25 & (22+3w) (22 +3w) =25 = 4|z +6P+9|w[ =25(2)
|2+3u=4 & |z+3u] =16 < (z+3w)(z+3w) =16 < |2 +3P+9|w[ =16(3)
Giai h¢ phuong (1),(2),(3) ta dugc P=2.

Cho hai s6 phtc z,, z, théa min |Zl|=|22| =39 va |Z1 —ZZ| =24/3 . Khi d6 |Z1 +22| bang
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Cau 7:

A. 8. B. 2/39 . C.12. D. 24/3.
Loi gidi
Chon C
Goi 4 va B lan lugt 1a diém biéu dién cua z, va z, trén mat phéng toa d6. Khi do:

OA=0B=+/39 va AB=2./3.

2
Nhén xét: AOAB can tai O. Khi d6: |z, +2,|=20C =2, |04* —(?j =2439-3=12 v6i C

1a trung diém canh AB .

Biét tap hop cac diém biéu dién cta sb phic w = 31+ i trong mit phang toa d6 Oxy 1a mot duong
+z

thang. Khi d6 m6 dun cua - bang?

2
A. 1. B.T. C. 3. D. /2 .

Loi giai
Chgn A
, 3+iz . . .
Taco: w= 0 S wrwz=34+iz & (w—z)z=3—w<:> |w—l|.|z|=|3—w|.
+z

Néu |z| =k #1 thi tap hop biéu didn s6 phirc W 14 duong tron Apollonius.
Néu |2| =1 thi tap hop biéu dién s6 phitc W 1a dudng thing,
Vay |2/ =1 thoa dé.

, 21z xR 1+i
Trong mat phang toa dd Oxy, tap hop céc diém biéu dién so6 phirc w = 1 2
+z

la mot dudng tron cod

ban kinh bang 2. Modul cua z thudc tip nao dudi day

A. {%2} B. {%\/5} C. {\/5;2}. D. {%%}

Loi gidi

Chon B
Dt w=x+iy;|z|=a; didukién: z = -1

1+i 1- 1- 1> +y?
Tue w= lZ<:>(w—i)z=1—w®z= Mf<:>|z|= - zz(i)—yz

—i w—i x +(y-1)
2

©x2+y2+i—2ay+1=0

a-1 a -1

Theo gia thiét quy tich w 1a dudng tron ban kinh bang 2, ta co
1Y a ’ a=\2
- + = —1=2<4a"-10a’ +4=0 < | dépanB
a -1 a -1 a=—=
2

Cho sb phirc z théa mén (z +3 —i)<;+ 1+ 31') 1a mot s6 thuc. Biét ring tap hop tat ca cac diém

biéu dién cua z 1a mot dudng théng. Khoang cach tur géc toa do dén dudng th'fmg do bé‘mg
A 42, B.0. C. 2. D. 3V2.
Loi giai
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Cau 9:

Cau 10:

Chon C

bat z=x+yi véi x, yeR

Ta cé:

(z+3—i)(2+1+3i) [(x+3)+(y—1)i ][ (x+1)+(-y+3)i]

:(x+3)(x+1)—(—y+3)(y—l)+[(x+3)(—y+3)+(x+l)(y—l)}i
Vi (z+3—i)(2+1+3i> 1a mot s6 thuc nén
(x+3)(—y+3)+(x+1)(y—l)=0<:>2x—2y+8=0<:>x—y+4=0
Do d6 tap hop tit ca cac diém biéu dién ctia z 1a dudng thingA:x—y+4=0
Khoang cach tir gbc toa do dén duong thing A la:

d(o,A)zmzzﬁ
2 2
I*+(-1)

Cho sd phrc z théaman (z -2+ i)(g— 2 —i) =25 . Biét tap hop cac diém M biéu din sb phirc

w=2z-2+3i 1 duong tron tam I(a;b) va ban kinh ¢. Gia tri ciia a+b+c bang

A. 20. B. 10. C. 18. D.17.
Loi gii

Chon D

Goi diém M(x;y) 1a diém biéu dién s phitc W =X+ Vi, (x,y € R) )

x+2 y-3

+—1.
2

Khido (z-2+i)(z-2-1)= [x;’z—y;3i—2+ij(x;2+y;3i—2—zj

:>x+yi=2§—2+3i<:>§=

:il:x+2—(y—3)i—4+2i:||:x+2+(y—3)i—4—2i:|
1

:%[x—2—(y—5)i][x—2+(y—5)i}=%[(x—2)2—(y—5)2i2]=z[(x—2)2+(y—5)2]
Tir gid thiét, suy ra %[(x—Z)z+(y—5)2]=25<:>(x—2)2+(y—5)2 =100.

= tap hop céc diém M (x;)biéu didn s6 phitc W =2z -2+3i 1a duong tron tam 1(2;5) va ban
kinh ¢ =10.
Vay a+b+c=2+5+10=17.

» 5 ~ ‘ — —2
Goi (C ) la duong cong trong mat phang Oxy biéu dién cac sO phitc z thoa man z.z+‘z—z‘ =1

va H 14 hinh phang gi¢i han boi (C). Dién tich cta hinh phing H bang

2z T
A, — B. ﬂ\/g. C. 2ﬂ\/§. D. —.
V5 J5
Loi giai
Chon D

bat z=x+yi;x,yeR.
—2

Taco Z.;+‘Z—Z =1<:>(x+yi)(x—yi)+|x+yi—(x—yi)|2 =1
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Cau 11:

Cau 12:

2 2

<:>x2+y2+4y2=1<:>x2+5y2=1<:>T+yT=1
5

Do d6 tap hop diém biéu dién sb phiic z laelipco a=1; b=

-

Suy ra dién tich hinh phing H 1a S = 7ab = %
C6 bao nhiéu sb thuc duong m dé ton tai duy nhat mot sé thuc z thoa mén |Z—1—i| <2 va
|z+2+3i|=m?
A. 2. B. 1. C. 3. D. 0.

Loi giai
Chgn A
bit z=x+yi (x,yeR)

Ta co |Z—1—i|$2<:>|x+yi—1—i|£2<:>|(x—1)+(y—l)i|£2

o Jx-1)y +(r-1) <26 (x=1) +(y=1) <4 (1)
= Tép hop sb phtrc cin tim 14 hinh tron tam / (l;l),R1 =2

Mit khac |Z+2+3i|=m<:>|(x+2)+(y+3)i|:m

o J(x+2) +(p+3) =me (x+2) +(y+3) =m>  (2)
= Tép hop sb phirc can tim 1a duong tron tim J (—2; —3) ,R,=m

Do d6 dé ton tai duy nhat s phtic z thoa man va khi
U=R+R| [|m+2]=V13 [m=—2+13
LJ=|R1—R2| [|m—z|=@©{m=zm
Vim>0nénm=\/ﬁi2.

1+iz

Trong mit phing toa do Oxy, sb phirc 2 ¢6 tap hop cac diém biéu dién 1a mot duong thing.
+z

Modun ctia z bang

Al B. 2. C. 4. D. 2.
Loi giai

Chon C

Tacd w= I+iz <:>w(4+z)=1+iz<:>z(w—i)=1—4w :|Z||W—1|=|1—4W|.

4+z
bat |z|=r(r20),w=x+yi(x,yeR).Khid(’)

r\/x2 +(y—1)2 = \/(1—4x)2 +16y> <7’ (x2 +(y—1)2) = (1—4)c)2 +16y°
e (16=77)2" +(16=77) y* =8x+2x°y+1-7> = 0(*)
Vi tap hop cac diém biéu dién s6 phirc w 12 mot duong thang nén (*) phai 1 phuong trinh bac nhét

d6ivéi x,y = 16— =0=>r=4.
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Cau 13: Cho s6 phiic z théa min |Z - 2| = 4. Biét rang trong mit phang toa d6 Oxy, tap hop cac diém biéu

dién s6 phitc w=2z—1-3i 1a mot dudng tron. Tim toa d6 tAm / va tinh ban kinh R cua dudng

tron do.

A I(%-3),R=64. B.I(-3%3),R=8. C.I(3%-3),R=8. D.I(3-3),R=22.
Loi gidi

Chgn C

Goi W=x+yi,(x,yeR).
Taco: w=2z-1-3i & w-3+3i=2(z-2) = |w-3+3i|=2|z-2| & |w-3+3i|=8.

o J(x=3) +(y+3) =8 (x=3) +(y+3) =64 = 1(3;-3),R=8. Vay 1(3-3),R=8..

Céau 14: Cho s6 phttc z théaman (z -2+ i)(;— 2— i) =25 . Biét tip hop cac diém M biéu dién sé phirc

w=2z-2+3i Ia duong tron tam I(a;b) va ban kinh ¢ . Gia tri ciia a+b+cbing
A. 20. B. 10. C. 18. D. 17.
Loi giai
Chon D
Goi diém M (x;y) 1a diém biéu dién s6 phic W=x+yi,(x,y€R).
x+2 y-3

=>x+yi= 27243 =222 V0,
2 2

Khi d6 (z-2+1)(z—2i)= (x;r2 y23 —2+ j(x;2+y;3i—2—ij

:il:x+2—(y—3)i—4+2i:||:x+2+(y—3)i—4—2i:|

:%[x—2—(y—5)i][x—2+(y—5)i}=%[(x—2)2—(y—S)ZiZ}zi[(x—Z)z+(y—5)2]
Tir gia thiét, suy ra %[(x—Z)z+(y—5)2]=25<:>(x—2)2+(y—5)2 =100.

= tap hop cic diém M(x;y) biéu dién s6 phirc W = 2z-2+3i Ia duong tron tAm 1(2;5) va ban
kinh ¢=10.Vay a+b+c=2+5+10=17.
Cau 15: Goi zj, z, la hai nghiém phic cua phuong trinh 22-6z+73=0 . Gi4 tri cia biéu thirc
2 2 Y
71"+ 2z, _|Zl|~|22| bang
A. -213. B. —-110. C. -37. D. —-183.
Loi giai
Chon D

Do z;, z, 1a hai nghiém phtrc ctia phuong trinh 22 -6z+73=0.

Zl + 22 =6 ,
Suy ra . Ta cé:
712y =73

Z12 +222 _|Z1||22| = (Zl +22 )2 _221.22 _|Zl||22|

—(z1+2:) ~22.2 —|z.5,| =36 -2.73-[73] =183
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Céu 16: Cho céc s thuc b, ¢ sao cho phuong trinh z> +bz+c =0 c6 hai nghiém phtic z,;z, thoaman

2,-3+3i| =2 va (z,+2i)(2,~2) la sb thuin do. Khi d6 b+c bing:

A. -1, B. 12. C. 4. D. -12.
Loi giai

Chon C

Trudng hop 1: Néu cac nghiém ciia phwong trinh 1a cac sé thue x;y thi

= \[(x— 3)2 +9 >+/2 mau thudn véi gia thiét.

Truong hop 2: Céc nghiém phtrc cua phuong trinh khong 13 cac sé thue, khi d6 véi

z,-3+3i|=|(x-3)+3i

Zy=x+yl=>z,=z,=Xx—Jyi.
Khi d6 gia thiét modun tuong duong voi |z, —3+3i|=v2 & (x=3) +(y+3)" =2 (1). Va
(Zl+2i)(22—2):[x+(y+2)i].[(x—2)—yi]:x.(x—Z)+y.(y+2)+[(x—2).(y+2)—xy].i
1a mot s thuan ao khi va chi khi phan thyc bang 0 tirc
x(x=2)+y.(y+2)=0 X’ +y" -2x+2y=0 (2).
2 2 B

Giai hé gom (1) va (2): |73 *0+3) _2:{x_2

X’ 4+ =2x+2y=0 y=-2
=z =2-21; z, =2+21.
z+z, =—b=(2-2i)+(2+2i)=4

b+c=-4+8=4.
o =e=(2-2i).(2+20)=8 °

Vi vay theo Vi-et ta co: {

Cau 17: Gia s z,,z, 14 hai trong cac sd phirc z thoa man (z—6)(8+z_i) 14 s6 thyc. Biét rang |zl —zz| =4

. Gid tri nho nhit ctia |Z1 + 322| bang

A. 5-421 B. 20421 C. 20-422 D. 5-22
Loi gii

Chon C

Pt

Z=x+yi:>(Z—6)(8+2)z(x—6+yi)(8—y—xi):(x—6)(8—y)+xy+(—x(x—6)+y(8—y))i
1a mot s6 thuc khi va chi khi phan 4o bang 0 tic:
~x(x=6)+y(8=1)=0 2"+ —6x-8y =0 (x-3) +(y—-4) =25 |z-3-4i|=5.
5t 4 2 . | =y | =5
bat an phu cho don gian: u=z-3-4i =
|Z1 —22|=|(u1 +3»+4i)—(u2 +3+4i)|=|u1 —u2|:4

Khi d6 |z, +3z,| =|(u, +3+47) + 3 (u, + 3+ 41)| =|u, +3u, +4(3+4i)

Goi A(;),B(u,) khi do || =[04] =5,|u,| =[OB| =5 va

ju,~f' =|04" ~OB|~04' + OB ~204.08 = 25+25-204.08 =16 <> OA0B =17.

Vi vay
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ju+3u,|" =|0A+30B| = 04" +90B" +604.08 =25+9.25+6.17 =352 = |u, +3u,| = 44/22.
Duing bt dang thirc modun |a + b| > |a| - |b| co:

o, + 3, +4(3+40)| 2[4(3+41)| |, +3u,| = 20~ 4422 .

CaAu 18: Gia s z,z, la 2 trong cac s6 phiuc z thoa min |Z+l+i|=2 va |Zl|+|22|=|21—22|- Khi
P= |Zl - 222| dat gi4 tri nho nhat thi s6 phitc z, c6 tich phan thuc, phan ao bang
3 9
2 c. -2 D.—>
2 8 2
Loi giai

A. 0 B

Chon D
Ta co: |Z+l+i|=2<:>|Z—(—l—i)|=2:>M(Z) thudc duong tron cé tam I(—l;—l),R=2

Va goi A(Zl),B(22)2>|Zl|+|Z2|=|Zl —Z2|<:>OA+OB=AB<:>O thudc doan AB

Khido P* =|z -2z, =(04~20B) 04" +40B" ~4.040B = 04° + 408 + 404.0B.
Mit khac OA.OB =(HA+OH )(HB - OH ) =(HA+OH )( HA— OH ) = HA* - OH*

=HA2—(0]2 —1H2)=(HA2 +IH2)—012 142 —O0I*=R2-0I*=4-2=2

Do d6: P> = 0A4% +40B? +8 >24/04%.40B% +8=16

042 = 40B> {OA =2 {|Zl| =2
= R

Dau bang xay ra khi va chi khi
OA.OB =2 OB =1

|z2]=1

1+ =2 1) 1)° =4 +y=-1
Datzlzmi(x’yemj{lzl d Q{(x+)+(y+) @{xy

|zl|=2 x2+y2=4

(o3P () (p e s
Suy ra xy = = =——
2 2 2

Chon dap 4an D
Ciu 19: Xét hai s6 phic 2,2, théa mén |z, —z,|=5 va |z, +6—8i|—|z +6—8i| =|z | +|z,|. Khi d6

z, +2z, —3i| ¢6 gia tri 16n nhét bang

A. 2—25 B. 13. C. J157. D. 3\/34.

Loi giai
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Cau 20:

Chon C
Goi A(—6;8),M (z,),N(z,), theo gia thiét |z, —z,| =5 < MN =5 va

|z, +6 =8| = |z, + 6 =8| =|z,|+|z,| & |z | +|z,| =|z, + 6= 8i| = |-z, + -6 +8i| <|z, — z,| =5 ma
|z, + |z, 2|z — z,| =5 nén

|z, +6-8i| |z, +6—8i| = |z, | +|z,| =|z,—z,| =5 < AN — AM = MN = OM + ON =5

Nhu vay A4,M,0, N phai 1a bdn diém thing hang va c6 vi tri nhu hinh vé

Y

Puong thing OA c¢6 phuong trinh y=—§x ma NeOA:N[x;—%xj ;

_

NM =—.04=(-3;4) :M(x—3;—§x+4j.

1
2

2
Khi  do: |zl+222—3i|=\/(x—3+2x)2+(—§x+4—§x—3j = (3 =3) +(~4x+1)’

—J25x* —=26x+10 < 1[13%)](\/25x2 —26x+10 =~/157.

Xét cac sd phirc z;w théa man |Z—2|2 +|Z—2i|2 =6 va |w—3—2i|=|w+3+6i|. Khi |z—w| dat

gid tri nhé nhat, hay tinh |z].
A 1442, B.\2-1. c.L. . L.
5 V5

Loi gidi
Chon D

Goi z=x+yi véi x;yeR va M 1a diém biéu dién s6 phuc z .

=6 (x-2) +)+xt+(y-2) =6 o (x=1) +(y-1)" =1.
Suy ra M thudc duong tron (C) tam I(l;l) bankinh R=1.

Ta cod |Z—2|2+|Z—2i

Goi w=a+bi v6i a,beR va N la diém bicu dién s6 phic w.

Taco w—3—2i|=|w+3+6i|<:>\/(a—3)2+(b—2)2 =\/(a+3)2+(b+6)2 & 3a+4b+8=0.

Suyra N thudc dudng thing A:3x+4y+8=0.

Goi d di qua I va vudng goc voi duong thing A:3x+4y+8=0,suyra d:4x—3y—-1=0.
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Cau 21:

Goi szmA:H[—%;—%j:IHz?a.

: — 1— 2.1
Goi K 1a giao diém cta doan /H va (C).Tacé IH =3;IK =1 :1K=§1H:>K(g;gj.
Mit khac, ta co |z—w|=MN.

Vi M thay d6i thuoc dudng tron (C ) va N thay doi thudc duong thing A nén suy ra MN > KH

Dodo |z-w =HK=2khi M=K,N=H,suyra M(%%)

1

Vay |z|=0M =—.
J5
Cho s6 phirc z thoa min ‘z + E‘ + ‘z —E‘ =6.Goi M va m 1an luot la gi4 tri 16n nhit va gia tri nho
nhat cua P = |z -2- 3i|. Gia tri cia M +m bang.
A. 212410 B. V2 ++/34. c. V2 +2410. D. 2++/34.
Loi giai

Chon C
bat z=a+bi=z=a-bi.Khiddtaco:

|2+ 2| +|z—2|= 6 = |a+ i+ a—bil+|a+bi—a+ bi|= 6 < 2[a| +2[b| = 6 < |a] +|o| = 3.

P=|z=2-3i|=(a=2) +(b-3)’.
Goi I(a;b) 1a diém biéu dién cua s6 phic z va A(2;3) . Ta cin tim max va min cua /4.

V6i I 1a diém thudc canh cua hinh vuéng c6 4 dinh la (—3;0) , (3; 0) , (O; —3) va (0;3) .

Y
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Cau 22:

Cau 23:

Dua vao hinh vé€, ta nhan thay

2+3-3
A, =d(A,MQ), phuong trinh MQ:x+y—-3=0 nén I4,,, =¥=\/§=m.

NG

4, = AP =\[(2-0) +(3+3) =2/10=M .
Do do M +m=+2+2410.

£ , , ~ |z=2i|Lz-4i| | [z-3-3i|=1. .., ..., . iz ,
Cho s0 phic z thoa méan | | | | va | | Gia tri lon nhat cta bi€u thirc

P=|z-2]

A 1341 B. V13 C. \10+1. D. J/10.
Loi giai

Chon B

bitu=z-2z=u+2
|z-2i|<|z-4i] (|u+2-2i|<|u+2-4i '
Taco , voi u=x+yi;x,yeR
|z-3-3i=1 lu—1-3i|=1
y<3
=
(x=1)" +(y=3)" =1
= tap hop cac diém M biéu dién s6 phirc u chinh 1a giao giira nira dudng tron tim 1 (1;3), ban

kinh R =1 véi la dudng thing y =3 thi P,

ax

3\I/M

0 T

Dua vao hinh V€, ta co M(2;3) P Z\/B.

Cho céc sd phitc z=x+yi (x,yeR,~4<y<15)va w thoa |w—4—3i|=2. Céac sb phuc

z,z°,z° 1an lugt c6 cac diém biéu dién trén mit phang toa do tao thanh mot tam gidc vudng. Goi

,M =max|z—w|. Khi d6 m+M’ bang
A. 224 . B. 226. C. 227. D. 225.

m=min|z—w

Loi gidi
Chgn C
Goi diém biéu dién cia w 1a K thi tir [w—4-3i|=2 ta c6 K thudc dudng tron tam J(4;3), ban
kinh R=2.
Goi A(x;y), B, C lan luot Ia diém biéu dién cua z,z°,2°, khi d6 |z—w|= 4K .

Ta co AB=‘Z2—Z‘=|Z||Z—1

, ACI‘Z3—Z‘=|Z”22 -1

s BCz‘z3 —22‘=|Z|2 |Z—1|
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AB* + AC* = BC?
Tir dé ta c6 tam gidc ABC vuéng nén | AB* + BC* = AC* va |z| #0,
AC* + BC* = AB?

z|¢l

Truong hop 1: B> + AC*> = BC® <:>1+|z+1|2 =|z|2 <:>1+(x+1)2 +y =x"+y & x=-1.
Do -4 < y <15 nén A4 thugc doan DE v&i D(—l;—4),E(—l;15).
Khidé M, =max AK =JE+R=15, m, =minAK=d(J,DE)—R=3.

16

E\'Q

Do P

Trudng hop 2: AB> + BC* = AC* & 1+|z] =[z+1 & 1+x +y? = (x+1) +)’ ©x=0.
Do —-4< y <15 nén 4 thujc doan PQ véi P(0;—4),0(0;15).

Khi d6 M, =max AK = JO+R=4/10+2, m =min 4K =d (J,PQ)=2.

Trudng hop 3: AC* +BC? = AB* & |z+1 +[z[ =1 & (x+1) +y* +x7 +y? =1

2
1 .
& [x+%j +y' = % Suyra 4 thudc dudng tron tam I[—E;O), ban kinh R, =% va bé cac diém

(=1;0),(0:0)

Khido M, =max AK =1J +R+R, :3\/1»%, m, =min AK =1/ -R—-R, =@.
Vay m:min{ml,mz,m3} :min{3;2;3\/1_%}:2

M :max{Ml‘;Mz;M3} = max{ls;\/ﬁJrz;?’\/l—%} =15.

Suyra m+M?*=227.
Chii y: Néu vé dugc chinh xac hinh v& thi c6 thé suy ra ngay M = JE =15,m = d([, PQ) -R=2.

CAu 24: Xét hai s6 phirc z, w théa man |z —1—-2i| =|z—2+i| va |[w—2+3i| =|w—4—i|. Gi4 tri nhé nhét

cua |Z+3—i|+|w+3—i| +|Z—w| bang %\/abc v6i a, b, ¢ 1a cac s6 nguyén td. Tinh gia tri cia

a+b+c.

A. 22. B. 24. C. 26. D. 25.
Loi giai

Chon B
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Cau 25:

Goi z=x+iy,(x,yeR), w=a+bi,(a,beR); M, N lan luot 1a cac diém biéu dién cua cac sb
phtc z, w. Khido, M e A:x-3y=0;Ned:x+2y—-1=0vi

|z-1-2i|=|z-2+i|<x-3y =0 va |[w-2+3i| = |w-4—-i| < a+2b-1=0.

Tacod T =|z+3—i|+|w+3—i|+|z—w| = AM + AN + MN véi A(-3;1).
Goi A'=D,(A4)=(-1,8,-2,6) va 4"=D,(4)=(-2,2;2,6), thi
T:AM+AN+MN=A'M+A"N+MN2A'A"=§\/17 :§\/2x5x1 =§\/abc.

Vay a+b+c=2+5+17=24.

Cho s6 phitc z thoa man Y +1-i|=1 sao cho |z -3 —8i| dat gia tri 1on nhit tai z, = x, +iy, va
—4i
dat gia tri nhé nhat tai z, = x, +iy,. Gid tri cta x, +x, + ,y, bang
A. 44. B. 55. C. 25. D. 46.
Loi gii
Chon D
M M,

z ) . L .
Ta co Y +1-i|=1< |Z—1—7i| =35. biéu nay cé nghia tdp hop cac diém biéu dién cho céac so

—4i

thire z=x+iy 1a duong tron (C):(x—1)" +(y~7)" =25 co tam 1(1;7) vabankinh R =5.
P =|z-3-8i|= M4 1a khoang céch gitta M va A(3;8). Tacé 4l =~/5va I4=(2;1).
Taco |z-1-7i—|-2—i| <P <|z=1-Ti|+|-2—i| & 55 < P<5+45.

M, e(C)
Pmax—MlA—5+\/§—M11+1A<:>{_. o M, (1-25;7-5)

M, =(N5+1)4l
MZE(C)
T :(\/E_I)HQMZ(1+2\/§;7+\/§)

Vay X+, + 3, = (1-235 14235 )+ (7-+5)(7+5 ) =2+ 44 = 46.

P, —AMZ—S\/g—IMZIA@{

Tuyén chon cic bai toan VD-VDC | 484



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: $O PHUC

CAu26: Xétbasd phtrc z,z,,z, thod man |Z—i| = 3\/_‘ 5 va 4\/§i‘ = 2\/5. Gia tri nho
nhat ctia ‘\/gz - Zl‘ + ‘\/gz - 22‘ bang
A. 45, B. 10+5. C. 75. D. 2:/5.
Loi giai

Chgn A

Goi M, M,,M, lan lugt 1a diém biéu dién cic s6 phirc \/gz,zl va z,.

Taco |z—i =|z+1| > N5z =/5i| = N5+ /5| < MA = MB vsi 4(0:4/5) va B(—/5;0).
& M ed voi d 1a duong trung truc cia AB .

J qua I[\/_\/—

- 7] latmngdlem AB vanhan AB = ( \/g;—\/g) lam VIPT=d :x+y=0.
|2 -3V5| =5 & M, &(C)) voi (C,) 1a duong tron tam 1,(3530), bin kinh R =+/5.
‘zz —4\/34 =235 & M, e(C,) voi (C,) 1a duomg tron tam £, (0;4+/5 ), bin kinh R, =245

Khi do T =|N/5z - 2| +[V/52 = 2,| = M, + M.

Liy dbi xtmg M, qua d, ta dugc M, € (Cl) voi
R =+5.

Khido MM, +MM, > MM, >|I.I,~ R - R,|=45.

—

C}) 1 duong tron tam 1, (0;—3J§ ) ban kinh

Déu “=" xdy ra khi va chi khi M = 0(0;0),M,(0;25), M, (2/5:0).
Hay z=0,z, = 2\/51',21 =2.5.

Cau27: Xétcéc sb phic z thoa man ‘z +z+ 2‘ + ‘z —Z‘ =6.Goi M ,m 1an luot 13 gi4 tri 16n nhit, gi4 tri nho
nhét cta biéu thire P =|z—3—2i|. Khi d6 M +m bing

Loi giai
Chogn A
Gid stt z=x+ yi,(x,y € R) khi d6 ta c6 z+2z =2x va z—z =2y do d6 tir gia thiét bai ton ta

duoc ‘z+z+2‘

+ Z—E‘=6©|2x+2|+|2y|=6©|x+1|+|y|:
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va

, > 1,750 < 1.y<0 >_1,7<0
Tir day ta c6 bon trudng hop sau (/): {x Y (1) {x 7 (111): {x Y

x+y=2 x+y=—4 x—-y=2
x<-1,y=>0

(IV):{x_y:_4

doan BC vactia (1V) 1adoan AD.Véi ABCD 1a hinh vudng nhu hinh vé.

. Hinh biéu dién cua (/) 1a doan AB, cia (II') 1a doan CD, cta (III) 1a

bat M (3;2) khido P= |Z -3- 2i| =MN véi N 1a diém thudc canh cua hinh vuéng ABCD .
Dung duodng thing di qua M va vuong goc véi AB cit AB tai E va ciat CD tai F . T hinh v&

3
3"'\/5.

ta c6 max P+min P = ME + MD = d(M, AB) + MD =

2\/5 + 3\/5
—

Hay M +m =
Céu 28: V6i céc sb phitc z,, z,, z, = iz, thay doi théa man |z,|=|z,| =5 thi gi tri 16n nht cia

. 7 b 5 r \ 7 A A \ A A A
m1n|tz2 +(1-1)z, —zl| c6 dang a+—=, 6 do a, bla cac sO nguyén duong, cla s6 nguyén to.
teR

Je

Giatricia a+b+c la

A. 15. B. 12. C.13. D. 14.
Loi giai

Chon B

Tap hop cac diém biéu dién s6 phuc z,,2,,z, la duong tron tam O ban kinh R=5.
Goi c4c diém biéu dién sb phic z,, z,, z, lanluot 1a 4, B, C.

Ta c6 AOBC 1a tam giac vuong can tai O va |Z3 —zz| =BC=5\2.
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Cau 29:

Cau 30:

So phuc #z, + (1—1)z, duoc bicu dién bdi diem M thudc duong thang BC .
Do @6, ta c6 |t22 +(1-1)z, —Zl| = ‘W—@‘ =AM .
Goi H 1a hinh chiéu ciia 4 1én BC tacé AM > AH .
= m%Rn|tz2 +(1-1)z, —Z1| =min AM = AH .
te

Khi do max{m]iRn|tzz +(1—t)z3—zl|} —max {AH} = ED=R+0D =5+

V2

Vaytacé a=5,b=5,c=2.

Xét cac sO phuc z, w thoa man |z| =2,

B. 2(@—3).

iw—2+5i| =1. Gia tri nho nhét cia ‘zz —wz— 4‘ béng

A 4. C.8. D. 2(@—5).

Loi giai
Chon C

—2+5i

w+

Ta ¢6: [iw—2+5i|=1<|i|- =l |w+5+2i=1.

Ta co: Tz‘zz—wz—4‘=‘zz—wz—|z|2 2‘22—WZ—Z'E‘=|Z|'|Z—E—W|=2|Z—E—W| (*)
Pit z=a+bi.Suyra: z—Z =2bi. Vi |z|=2 nén 4<2b<4.

Goi A, B lan luogt 13 diém biéu dién ctia w va 2bi. Suy ra:

+ A thugc duong tron (C) c6 tam 1(—5;-2), bankinh R=1.

+ B thudc truc Oy va —4<x,<4.

Tir (*) suyra: T=24B>2MN =2-4=8

Dau “="xay ra khi va chi khi 4=M (—4;-2)=>w=-4-2i va
B=N(0;-2)=2bi=2i=b=-1=z=a-i=d’ +1=4=a=1J3 > z=23-i.

Vay ‘zz -—wz— 4‘ c6 gié tri nho nhét bang 8.

Vi hai s6 phttc z,, z, thay d6i thoa man |z1 +1—2i| =|z1 —5+2i| va |z2 +3—2z’| =2. Gia trinho

nhét ctia biéu thirc P = |z1 +3+ i| + |z1 - zz| bang

B. V10 +2. C. 3410 -2. D. V85 -2.

A. 5V5-2.
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Loi giai

Chon D

A/

Dat z, = x, + ;i voi1 x;, ¥, la cac so thyc.

Tu zl+1—2i|=|zl—5+2i| suy ra \/()clﬁtl)zﬁt(yl—?_)2 =\/(x1—5)2+(y1+2)2

< 3x,-2y,-6=0.

Tap hop cac diém M biéu dién cho sé phirc z, trén mat phing phirc 1a duong thing
d:3x-2y-6=0.

Doz, +3—2i|=2nén tap hop céc diém N biéu dién cho sé phic z, la duong tron (C) tam
1(-3;2), bankinh R =2.

Ta can tim gia trj nho nhit cua biéu thic P =|z1 +3+i|+|z1 —22| = AM + MN trong d6 diém
A(-3;-1).

Goi A' 1a diém d6i xtmg véi diém A4 qua dudng thing d, ta tim duge A'(3;-5).

CoO P=AM + MN = AM + MN 2 A'N 2 A'Ny= A1 —IN,= AT —R vo6i N, la mot trong hai

giao diém cua A'I voi dudng tron (C), N, ¢ giita I va A'. Khi d6, M la giao diém cua A'T va

d.
Vay biéu thic P = AM + MN dat gia tri nho nhét bang A'I — R va bang J85-2.
Céch 2:

P=|z,+3+i+|z,— z,| = |z, +3+i|+|z +3-2i— (2, +3-2i)|.
P 2|z +3+i|+|z +3-2i]—|z, +3-2i|.
P>z 43+i]+|z +3-2i|]-2.

bit z, = x, + y,i voi x;, ¥, 1a céc so thyc.

Tur |z, +1-2i| = |z, —5+2i| suyra \/(x1+1)2+(y1—2)2 =\/(x1—5)2+(y1+2)2

< 3x,-2y,-6=0.

PZ\/(x1+3)2+(yl+1)2 +\/(x1+3)2+(y1—2)2 -2.

Thay y =3xl_6 taco P> E)c2+13+ Ex2—9x +34 -2
1 B 4! 4! 1
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Cau 31:

NEIRE 2 9o Vi3 ) (19
PZ\/[TXIJ +(\/B) +\/(ﬁ—7xlj J{ﬁj -2

PZ\/[\/;_?)X1+ 4 —\/Bx1]2+(\/ﬁ+£j2 —2=485-2.

Jizoo2 3
J13
2 13 xl=%;yl=_3—629
9 13 19
P =\/g—2<:> ==X 5 < <{x 43 )
min 2 \/B 5 :yz "
\/?3 2 57 o133 "
xz_:y2—>0 16 32
x+3 y -2
Tu suy ra: xz—+3=y2—_2=t>0 :>x2+3=3t;y2—2=_77t.
2
49 4
CoA(x, +3) +(1,-2) =2 = [9 + = =2 < t=——do ¢ >0.
V5 +3) +(02-2) ; =
—255+124/85 170 —14+/85
Xy =—"""""—7- > =T ————-
85 85
max{z;z—l—i|}£1

Cho hai s6 phirc z, w théa méin { . Tim gia tri nho nhat cua biéu thirc

|w+1+2i|£|w—2—i|

P=|Z—w|.

A N2-1. B. 242 1. C. 0. D.é.
Loi gidi

Chon A

Goi M, N lan luot 1a diém biéu dién cua z,w trén mat phéng phue.
bat z=a+bi va w=x+yi voi a,b,z,y € R.
a’+b* <1
z-1-i}<l e , ,
(a=1) +(b-1) <1
Do d6 M nam trong mién giao cua hinh tron tim O(0;0) , ban kinh 1 va hinh tron tim 7(1;1), ban
kinh 1.
Taco |w+l+2i| S|w—2—i| <::>(x+1)2 +(y+2)2 S(x—2)2 +(y—1)2 & x+y<0.

Ta c6 max{|z

b

Do d6 N nam trong nira mit phing bo 1a duong thing y = —x va chira diém (—l; —1) .

Goi T 1a giao diém cua /O va duong tron tdm 7, ban kinh 1.
Ta thdy IM <IT <IO<IN .

Theo bat dang thiic tam giac |Z—W|=A4NZIN—IMZIO—IT=\/§—1.
Diéng thirc xay rakhi M trung 7, N trang O.
Viay min|z—w|:\/§—1.
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|z—1-2i|<1 . :
Cau 32: Cho z e C théa man . Gia tri S=m1n|z|+max|z| bang:
|z-1-2i|<2
A 35-1. B.\/5+2. C. 24/5+1. D. V2++5-1
Loi giai
Chogn A

Goi M 1a diém biéu dién sb phttc z = x + yi trén mit phing phic.
_— {|z 1-2i|<1 - (x-1) +(y-2) <

2-1-2{<2  |(x=2) +(y-4) <4
Do d6 M thue phan chung cta hai hinh tron (7,;1) va (1,;2), véi 1, (1;2) va 1,(2;4).
Phuong trinh duong thang 7,7, 1a y =2x.
Duya vao hinh v& ta thiy |z| 16n nhét khi M =Q va |z| nho nhit khi M = P, trong d6 P; O lan
luot 1a giao diém cta dudng thing y = 2x véi cac dudng tron (12 ;2) va (I1 ;l) saocho P; O nam
gitta /, va [,.

5

D& thiy P(Z—i 4—£j Q(l % 2+ 2*5/_]

Viy § = min|z|+ max|z| = OP+00 =35 - 1.
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CHUONG 5: T0 HOP KAC SUAT UDC CHON LOC

I. CAC BAI TOAN KAC SUAT CHON LOC

Cau 1:

Cau 2:

Cau 3:

x ~
avDE BAI
C6 6 hoc sinh gdm 1 hoc sinh 16p 10, 2 hoc sinh 16p 11 va 3 hoc sinh 16p 12. Xép ngiu nhién
6 hoc sinh d6 thanh mot hang ngang. Xéc suat dé hoc sinh 16p 10 ding xen ké giita 2 hoc sinh

16p 12 bang
AL B. 2. c. Ll p. >
10 5 5 10

Ttr 30 cau hoi trac nghiém gdm 15 cau dé, 9 cau trung binh va 6 cau kho ngudi ta chon ra 10 cau
dé 1am d¢ kiém tra sao cho phai co di ca 3 loai dé&, trung binh va kho. S6 dé kiém tra c6 thé 1ap
duoc la:

A. 27730143. B. 27731043 C. 27737049. D. 27730749.

Chon ngiu nhién mot s tir tdp hop X gdm céc s6 tu nhién bé hon 10 va co tong cac chir s6
b@'mg 2. Tinh x4c sut dé sé dugc chon chia hét cho 2000.
2 12 16 3
A. —. B. —. C. —. D. —.
5 55 45 5
Giai bong chuyén VTV Cup c6 16 doi tham gia, trong d6 c6 12 d6i nude ngoai va 4 doi Viét
Nam. Ban t6 chtic cho bdc thim ngiu nhién dé chia thanh bon bang dau A, B, C, D mdi bang c6
4 d6i. Tinh x4c suit dé 4 d6i Viét Nam nam & 4 bang d4u khéc nhau.
B bt ¢ 2 p 5
455 1365 1365 455
C6 26 tam thé duoc danh s6 tir 1 dén 26. Rut ngau nhién cing mot luc 3 tim thé. Tinh x4c suat
sao cho bét ki hai trong ba tdm thé ldy ra d6 c¢6 hai s6 trong tng ludn hon kém nhau it nhét 2
don vi.
o 520 Sy b, 253
25 52 2600 325
Chon ngau nhién 3 s6 tu nhién tir 101 dén 200 . Tinh x4c suat dé 3 s duoc chon 1ap thanh mot
cap sb cong.
L . ¢ b L
66 100 33 33
Tu cac s6 0,1,2,..,8 co thé 1ap dugc bao nhiéu s6 tu nhién c6 5 chir s6 d6i mot khac nhau ma
¢6 3 chir s6 chin, 2 s6 16 va hai s62,3 khong dong thoi c6 mit.
A. 4392. B. 6336. C. 1944. D. 4350.
Cho da gidc déu (H) c6 20 dinh, chon ngdu nhién 4 dinh ciia (H). Tinh x4c sudt dé 4 dinh duoc

chon tao thanh mot tir gidc ma khong c6 canh nao la canh cua (H ) .
sy B. 2% c. 55 p. 24
969 969 969 969
Tu thp 4=1{1,2,3,4,5,6,7,8,9} c6 thé 1ap duoc bao nhiéu s ty nhién c6 4 chit s0 abed sao cho
a<b<c<d.
A. 495, B. 309. C. 1534. D. 876.
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Cau 10:

Cau 11:

Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

Caul17:

Cau 18:

Cau 19:

C6 2021 hop qua dugc danh s6 tir 1 dén 2021. Lay ngau nhién 8 hop dé tang 3 nguoi. Tinh xac
suat dé cac s6 ghi trén hop lay ra d6 khong nhiing co ca sd chia hét cho 8 ma con c6 ca sb chia
hét cho 3.
A. 2 B. =0,83. C. =0,38. D. =0,63.
T& tién VN duoc goi 1a may mén néu ménh gia va sé-ri théa méan diéu kién:
1. To bac ¢6 ménh gia 10000 VND
2. 2 chir cai in hoa khong trung nhau
3. Tong 4 chir s6 dau bang tong 4 chit s cudi.
Hoi ¢6 bao nhiéu to tién may man ?
A. 313041850. B. 3130419500 C. 313419500. D. 313041950.
Cho da giac 30 dinh noi tiép duong tron, goi S 14 tap hop cac duong thang di qua 2 trong s6 30
dinh da cho. Chon hai dudng thang bat ki tir tap S . Tinh xac suat dé chon duoc hai duong thang
ma giao diém cua ching nam bén trong dudng tron.

L B. 2. .2 D. .

25 5 14 31

Goi S 1a tap hop cac s6 tu nhién gém 4 chit s6 d6i mot khac nhau duoc 18p nén tr cac chir )
0;1;2; 3;4; 5. Chon ngﬁu nhién mot o tir tap §. Xéac suét dé sb dugc chon co chira it nhat mot
trong hai chit s6 1 hodc 2 bang
A.l. B.L. C.i. D.4—7.
3 15 50 50
Cho tp 4={1,2,3,4,5,6,7,8,9}. Co thé 1ap duoc bao nhiéu sb ty nhién c6 9 chir sé phan biét
sao cho cac chir s6 1,2,3,4,5 XuAt hién theo thir ty giam dan tir trai qua phai va chit $6 9 ludn
dung trudce chir s6 1?
A. 2250. B. 2520. C. 420. D. 3024.
Cho mdt bang hinh chir nhat kich thuéc 10x9 gdm 90 6 vudng don vi. Chon ngiu nhién mot
hinh chit nhat dugc tao bdi cac 6 vudng don vi cia bang. Xac suét dé hinh duogc chon 1a hinh

vuong la
Al B2, c.>. D.2.
5 15 10 3

Thay gido yéu cau 3 ban An, Binh, Lam lan lugt 1én bang viét ngau nhién mot s6 ¢ 2 chir s6
ma chi dung céc chir s 0:1:8:9 . Tinh xé4c suét téng 3 $6 ba ban viét 1a mét sb chia hét cho 3
AL B. L. c. 2. D. 2

3 9 27 9
C6 6 hoc sinh nam va 3 hoc sinh nit dugce xép chd ngdi ngau nhién vao mot day gdm 9 ghé.
Xac suat d& mdi hoc sinh nit duoc xép ngdi xen giira hai hoc sinh nam 1a
A. 11,9%. B. 58,33%. C. 60,71%. D. 6,94%.
C6 200 cai keo, chia cho 5 ngudi sao cho ai ciing c6 keo. Xac suat dé mdi ngudi co it nhat 10
keo gan ding v&i dap an nao sau day?
A. 0,711. B. 0,277. C. 0,432. D. 0,355.
Ban An chon ngdu nhién 3 sé phan biét trong tap hop {1,2,3,4,5,6,7,8,9} va sip xép chung theo
thtr ty giam dan dé tao thanh mot s g6m ba chit s6. Ban Binh chon ngﬁu nhién 3 sb phan biét
trong tap hop {1,2,3,4,5,6,7,8} va sap xép chiing theo thir ty giam dan dé tao thanh mot s6 gdm

ba chit s0. Tim x4c suat sao cho s0 cia An 1én hon so cua Binh.
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Cau 20:

Cau 21:

Cau 22:

Cau 23:

Cau 24:

Cau 25:

Cau 26:

Cau 27:

Cau 28:

Cau 29:

a7 5 37 #
CT72° 56 S 72
Cho da giac déu 2020 dinh ndi tiép dudng tron (C). Chon ngau nhién ddng thoi 3 dinh trong

C.

W | N

2020 tao thanh 1 tam giac va chon ngau nhién dong thoi4 dinh trong
2020 dinh tao thanh 1t giac. Goi x 1a xac suat chon duoc tam giac vudng cin, y 1a xac suét

chon dugc hinh chit nhat. Tinh ti s6 x
y

x 2017 x 1009 x 2020

A —=——. B.i  —=— D.—=——.

y 1009 y y 2017 y 2021
Goi S 1a tap cac sb ty nhién co 9 chit s6 d6i mot khac nhau. Liy ngiu nhién mot sd tir tap S.
Tinh xac sut dé lay dugc s6 c6 mat ddng thoi bon chir s6 4;5;6;7 va bdn chit sb d6 d6i mot

=2017.

khong ké nhau.
A B c. L. . 2
63 1134 252 1134

S tap con c6 ba phan tir cia tap {21;22;...; 22020} sao cho ba phan tir d6 c6 thé xép thanh mot cp
s6 nhan ting bang
A. 1017072 B. 2039190. C. 1018081. D. 1019090.
C6 bao nhiéu xau ki tu do dai 2021 ma mdi ky tu thudc tap hop {1;2;3}, trong d6 s ky tu 1
xuét hién chin 1an?
32021 _1 32021 +1
. B.
2 2
Nguoi ta dung 100 s6 nguyén dwong dau tién dé danh sé cho 100 tim thé (mdi thé danh mot

A. C. 3" 1. D. 3% +1.

s6). Chon ngau nhién bdn thé trong 100 thé d6. Xac sudt dé chon duogc bén thé sao cho tich cia
cac sb ghi trén bon thé chia hét cho 9 gan nhat véi két qua nao sau day?
A. 0,536. B. 0,464 . C. 0,489. D. 0,511.
C6 bao nhiéu sb ty nhién c6 6 chit s6 ma chit s6 tan cung la chit s6 1 dong thoi sb d6 chia hét
cho 9?
A. 10000. B. 9999. C. 100000. D. 99999.
Mot bang vudéng gdm 100x100 6 vudng. Chon ngiu nhién mét 6 hinh chit nhat. Tinh x4c suat
dé 6 duoc chon 13 hinh vudng (trong két qua 13y 4 chir sé & phan thap phan)
A. 0,0134. B. 0,0133. C. 0,0136. D. 0,0132
Cho tap hop X = {1;2;3;4;...;100} héi ¢é bao nhiéu cich léy ra 7 sd bat ki khac nhau sao cho
hiéu cta 2 s6 bat ki trong 7 s6 d6 ¢ tri tuyét d6i khong nho hon 4?2
A. C, B. C}, C. G, —97 D. C,
C6 30 qua cau dugc danh sb tir 1 dén 30. Ban Minh chon ngau nhién ra 10 qua cau. Tinh xac
suat dé trong 10 qua cau ldy ra c6 5 qua cdu mang sd chan, 5 qua cau mang sd 1é trong d6 ¢
ding mot qua cau mang sd chin va mot qua cau mang s6 1¢ chia hét cho 3.

5040 B 3500 C 1001 D 5031

" 95381 " 95381 " 3335 " 95381
Goi S 1a tap cac s ty nhién c6 4 chit s6 khac nhau. Chon ngau nhién mot sé tir S . Xac suit dé
chon duoc sé c6 4 chit s6 viét theo thr ty ting dan va khong c6 hai s6 nao lién tiép nhau la:
1 2 5 5

A —. B. —. C.—. D. —.
36 3 63 1512
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Cau 30:

Cau 31:

Cau 32:

Cau 33:

Cau 34:

Cau 35:

Cau 36:

Cau 37:

Cau 38:

Cau 39:

Cho tap hop 4 ={1;2;3;4;5;6;7}. Goi B la tap hop cac so ty nhién gom 4 chir s6 khac nhau
duoc lap tr A . Chon thir ty 2 s6 thuoc tdp B . Tinh xac sut dé 2 s6 duoc chon co dang mot
s6 co mat chirsd 5.
Lo p 280 c. 40 b, 220
5873 5873 5873 5873
Xép ngiu nhién 5 hoc sinh 16p Toan, 2 hoc sinh 16p Vin va 2 hoc sinh 16p Hoa vao 9 ghé
quanh mot ban tron (mdi hoc sinh ngdi dung mot ghé). Tinh xac suit dé 5 hoc sinh 16p Toan
ngdi canh nhau.
N R ¢ b L
126 126 14 14
Mot bai tric nghiém c6 10 ciu hoi, mdi cau hoi c¢6 4 phuong an Iya chon trong d6 c6 mot dap an
dung. Gia st mdi cau tra 1oi dung dugc 5 diém va mdi cdu tra 101 sai bi trir 2 diém. M6t hoc sinh
khong hoc bai nén danh hu hoa mét cau tra 161. Xac suit dé hoc sinh nay nhian diém dudi 11a
A. 0,7759. B. 0,5256. C. 0,5652. D. 0,7959.
Trong hop c6 mbong dé va n béng xanh d6i mot khac nhau. Ta 1ay lan luot ra ngoai ngau nhién
khong hoan lai mot 1an mot qua bong. Xac suat dé 1an cubi lay dugc bong mau do 1a
m n 1 m!

m+n m+n (m+n—1)! (m+n)!

A.

Bo ma ASCII 1a bang ma ding mot diy gom 8 ki hiéu 14 0 hodc 1 ¢é ma hoa cho mét ki tu. Lay
ngau nhién 1 day 8 ki hiéu trong bang ma nay. Xac suat d¢ day lay ra c6 nhiéu nhat 6 ki hiéu la
1la
=) 522 2 0. 247
256 256 256 256
bat 5 quan co 1én mot ban co vua, mdi 6 vuong trén ban co chi chua nhiéu nhat mot quéan co.
Xac suat dé khong hang, khong cot nao c6 nhidu hon mot quan cd la:
. T . B. 560 . C. 35 . D. 280 .
17019 5763 1891 5763
Tur cac dinh ciia mot da giac déu 20 canh chon 4 dinh bt ki dé tao thanh mét t& giac 16i. Xac
suat dé tir giac duoc chon 1a mot hinh thang ma khong phai 13 hinh chir nhat 1a
NES 5 2L e 2 p. 3%
19 323 323 323
Cho mot da giac déu 45 dinh. Liy ngau nhién 3 dinh cua da gidc d6. Tinh xac suit dé 3 dinh ldy
dugc tao thanh mot tam gidc can ma khong phai 1a tam giac déu.
p:ﬁ_ B.Pzi. C.Pzﬁ. D.Pzi.
496 43 496 43
Chotip A= {O,' 1; 2;...9} .Tutép A léy 1 sd tu nhién gém c6 7 chit s6 d6i mot khac nhau. Tinh

xac suat dé sb léy duoc tao thanh 1a sé chin trong do6 cac s6 3;4;5 diang lién v&i nhau va 7;9
dung lién v6i nhau.
2 17 2
LB B . c. = D. =

9720 6840 4860 3240
Cho tap hop S = {1, 2,3,4,5, 6}. Hai ban A, B mdi ngudi chon ngiu nhién mot tip con cua S.
Xéc suét dé tdp con ma A va B chon duoc c6 dung 3 phan tir chung 1a:
A 389 B, 13° c. 805 p, 1443

1024 1024 2048 2048
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Cau 40:

Cau 41:

Cau 42:

Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

Cau 48:

Cau 49:

Cau 50:

Cho E la tap cac so ty nhién gom bon chit s6 doi mot khac nhau dugce lap tu tép
X=1{0,1,2, 3, 4,5, 6,7, 8. Chon ngiu nhién mot s6 tir tap E. Tinh xac suit dé s duoc
chon chia hét cho 3.

2 B. 7. c. 3. D. 2.

28 56 112 7

Goi S la tap hop céc sb tu nhién c6 nam chit s6 chia hét cho 5. Chon ngﬁu nhién mot so tir tap S.
X4c sut dé sb duogc chon chia hét cho 3 1a.
N B 1202 el p, 67
3 5712 3 20000
Xép 32 chiéc ghé gidng nhau vao 3 phong khac nhau dwoc danh sé LILIII tir trudc sao cho
phong I ¢6 it nhat 11 chiéc ghé,phong II ¢o it nhat 7 chiéc ghé va phong III ¢6 it nhit 5 chiéc
ghé. Co6 bao nhiéu cach thuc hién?
A. 54. B. 56. C. 57. D. 55.
C6 50 tam thé duoc danh s6 tir 1 dén 50. Chon ngau nhién ra 10 tam thé. Xac suit dé c6 5 thm
thé mang s 1¢, 5 tim thé mang s chén, trong d6 ¢ ding 2 tim thé mang sb chia hét cho 5 gan
nhét v6i két qua nao trong cac két qua sau day?

A. 0,09. B. 0,07. C. 0,18. D. 0,5.
Cim hét 6 bong hoa giéng nhau va 3 1o khac nhau. Tinh x4c suét dé c¢6 1o chita 3 bong hoa.
A.E. B.l. C.i. D.E.

8 2 14 28

Cho tap hop 4={0; 1;2; 3;4; 5, 6; 7,8}. Goi S 1a tap hop cic s6 tu nhién c6 6 chir s6 doi

mot khac nhau dugce 13p thanh tr cac chiv sb cua tap A. Chon ngéu nhién mot sd tir S, tinh xé4c
xuét dé s duogc chon 1a mot s6 chan va chit s6 dimg & vi tri thir ba luon chia hét cho 5.
2 B. 2L c. 27, D. 2%
1792 1792 1792 1792
C6 hai chié chop, mdi hop chira 7 vién bi xanh, 8 vién bi do. Ly ngau nhién hai vién bi tir hop
thir nhat bo sang hop thir hai, sau d6 1ay ngiu nhién & hop tht hai 5 vién bi. Tinh xac xuat dé lay
duogc 5 vién bi ¢ hop thi hai c6 du hai mau.
A. i B. 231232 . C. 633269. D. E
5 435323 649740 13
Cho da giac 16i ¢6 14 dinh. Goi X 1a tap hop cac tam giac ¢ ba dinh 1a ba dinh cua da giac da
cho. Chon ngiu nhién trong X mot tam giac. Tinh x4c suat dé tam giac dugc chon khong co
canh nao la canh cuia da giac da cho.
Ly B. 12 c.>. p. &
26 26 13 13
Goi S 14 tap hop cac uwdc s6 nguyén dwong ciia sb 34034175 Lay ngiu nhién hai phan tir thude
S . Tinh xac sut lay dwoc hai phan tir 12 hai s6 khong chia hét cho 7.

A B.P=—_. C.P=-_. D. P
195 267 276 159

Tir cac chir sé 0,1,2,3,4,5, hay lap s6 ¢ 10 chir sd. Tinh xac sudt dé s6 d6 co s6 3 lap lai hai
lan, s 4 1ap lai ba lan, s 5 13p lai hai 14n va cac chit s6 khac c6 mit ding mot lan.
7 B 9 5 D 7

1296 i 2592 2592 2592
Goi T la tap hop gébm cac so tu nhién c¢6 7 chir s0 d61 mot khac nhau. Lay tr 7 ngau nhién mot

s6. Tinh xé4c suét dé léy duoc mot sb chin chira cac chir sé 2, 3, 4 sao cho chit s6 2 ding
trude chir s6 3 va chit sé 3 dimg trude chir sé 4.
65 g 30 c. 2 p. 2%
1944 1701 1512 1701
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Cau 1:

Cau 3:

fZ HUGNG DAN GIAI

C6 6 hoc sinh gom 1 hoc sinh 16p 10, 2 hoc sinh 16p 11 va 3 hoc sinh 16p 12 . Xép ngau nhién
6 hoc sinh d6 thanh mot hang ngang. Xac suat dé hoc sinh 16p 10 dung xen k& giita 2 hoc sinh

16p 12 bang
L B. 2. c. Ll D. >
10 5 5 10
Loi giai

Xép ngiu nhién 6 hoc sinh thanh mot hang ngang nén n (Q)=6!.
Goi A 1a bién c¢d: “Xép nghu nhién 6 hoc sinh thanh mot hang ngang sao cho hoc sinh 16p 10
dang xen k& gitta 2 hoc sinh 16p 127.
Xép 1 hoc sinh 16p 10 vao dau tién thi c6 1 cach.
Lay 2 hoc sinh 16p 12 va xép ding 2 bén hoc sinh 16p 10 thi c6 C2.2 cach.
Nhoéom 3 hoc sinh trén thanh mot nhom, xép nhom nay va 3 hoc sinh con lai thanh mdt hang
ngang thi c6 4! cach.
Suy ra: n(A4)=C;.2.4!=144.

N n(4) 1
Viy P(Ad)=——+%=—.

Y PA)= ) s
Ttr 30 cau hoi trac nghiém gdm 15 cau dé, 9 cau trung binh va 6 cau kho ngudi ta chon ra 10 cau
dé 1am d¢ kiém tra sao cho phai co di ca 3 loai dé&, trung binh va kho. S6 dé kiém tra c6 thé lap
duoc la:
A. 27730143. B. 27731043 C. 27737049. D. 27730749.
Loi giai

S6 dé kiém tra co 10 cau tiy ¥ tir 30 cau hoi tric nghiém la: Ci

A FA 1A r A 2 2 A X in A 9 s < [N \ 10
So6 dé kiém tra c6 10 cau chi toan cau dé tir 30 cau hoi trac nghiém la: Cjg

Khong c6 dé kiém tra c6 10 ciu ma toan cau trung binh va kho, vi s lugng cac cau nay bé hon
10

S6 d& kiém tra 10 cau chi co hai loai cau d& va trung binh la: C;g - Cllg (phai trir trudong hop chi
¢6 10 cau dé di dém & trén)

S6 dé kiém tra 10 cau chi c6 hai loai cau d& va kho 1a: C;? —Cf;) (phai trir trudng hop chi co 10
cau d& 43 dém ¢ trén)

S6 dé kiém tra 10 cau chi c6 hai loai cau trung binh va kho 1a: Cy |

S4 dé kiém tra 10 cau hoi du ca 3 loai d&, kho, va trung binh la:

Chon ngiu nhién mot s tir tdp hop X gdm céc s6 tu nhién bé hon 10 va co tong cac chir s6
béng 2. Tinh xéac sut dé s6 duogc chon chia hét cho 2000.
2 12 16 3
A. —. B. —. C. —. D. —.
5 55 45 5
Loi giai
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S6 10" gom c6 1 chirs6 1 va 10 chit s6 0 nén tap hop X gom céc s ty nhién c6 khong qua 10
chir so.

Ta c6 thé xem mdi s6 thudc tap X 1a mot day s6 gom 10 chit s6 a,a,a,...a,, (cic chit s6 a, co
thé bang 0).

Vi tong céc chit s6 bang 2 nén ta co hai truong hop.

Truong hop 1: Mdi s6 1a mot diy sé gom 2 chir s6 1 va 8 chir s6 0.

Truong hop 2: Mbi sé 1a mot diy sé gom 1 chir s6 2 va 9 chir s6 0.

Khi détacod n(Q)=C))+Cyy =55.

Goi A 1a bién ¢ “sd dugc chon chia hét cho 2000”.

S6 d6 thude truong hop 1 ¢6 titca: C. =15.

S6 d6 thude truong hop 2 ¢6 tit ca: Ch =7.

. n(d) 2
Do d6 n(A)=15+7=22.Xac suatla p(4)= (4) ==,
n(Q) 5

Giai bong chuyén VTV Cup c6 16 ddi tham gia, trong d6 c6 12 d6i nude ngoai va 4 doi Viét
Nam. Ban t chirc cho bdc thaim ngau nhién dé chia thanh bén bang ddu A, B, C, D mdi bang c6
4 doi. Tinh x4c suat dé 4 d6i Viét Nam nam ¢ 4 bang d4u khac nhau.

2L B c. 22 p. &

455 1365 1365 455
Loi giai

S cach chia 16 d6i thanh 4 bang mdi bang c6 4 d6i mot cach ngiu nhién 1a
n(Q)=Cy.C5.Ci.C; =63063000.
Goi bién c¢b A: ” 4 ddi Viét Nam nam ¢ 4 bang d4u khac nhau.”
Co 4! cach chia 4 d6i Viét Nam vao 4 bang, mdi bang c6 1 doi.
12 d6i con lai chia déu cho 4 bang sé c6 C.,.C,.C;.C; céch.
Do d6 n(A4)=4!.C},.C,.C;.C; =8870400
_ 8870400 64

63063000 455
C6 26 tam thé duoc danh sé tir 1 dén 26. Rat ngau nhién cing mot lac 3 tam thé. Tinh xéac sut
sao cho bt ki hai trong ba tim thé 1ay ra d6 c6 hai s tuong tng luén hon kém nhau it nhét 2
don vi.

N 5.2 ¢ 17 . 253

25 52 2600 325
Loi gidi

Dé bat ki 2 trong 3 tdm thé ldy ra d6 c¢6 2 sb tuong tmg ludn hon kém nhau it nhat 2 don vi thi
phai rat dugc 3 thé sao cho trong d6 khong ¢ 2 thé nao 14 2 sb tu nhién lién tiép.

Vay P(A4)

S6 phan tir ctia khong gian mau ( sb cach rat 3 thé bat ki trong 26 thé): C,

Pém s cach rat 3 thé ma trong 3 thé d6 c6 dung 2 sd ty nhién lién tiép:

Chon céc bd 2 s6 tu nhién lién tiép: (1;2),(2:3),....(25;26) .

Néu chon 2 thé (1;2) va (25;26) thico 2 cach, thé con lai khong duoc 1a 3 hodc 24. Vay 6 truong
hop ndy c6 tht ca 2(26—3) =46 cach.

Néu chon 2 thé 1a (2;3),...,(24;25) thi c6 23 cach, thé con lai c6 26—4 =22 cach. Viy 6 truong
hop nay c6 23.22 =506 cach.
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Vay tong so6 cach rut 3 thé ma trong 3 thé do co dung 2 s6 tu nhién lién ti€p: 464506 =552
cach.

Pém s cach rat 3 thé ma 3 the d6 1a 3 s6 tu nhién lién tiép:

La cac bo sd (1;2;3),(2:3;4),...,(24;25;26) . Vay trudng hop nay c6 24 cach.

Do d6 tong s6 cach rat 3 thé dé bat ki 2 trong 3 tim thé iy ra d6 c6 2 sb twong Gng luén hon
kém nhau it nhat 2 don vi la: C3, —552—24 = 2024 céch.

2024 _ 253
C,, 325
Chon ngdu nhién 3 s ty nhién tir 101 dén 200 . Tinh x4c suat dé 3 s6 duoc chon lap thanh mot
cap sb cong.
L B. . c. 2. D. L.
66 100 33 33
Loi giai

Xac xuat can tim:

S6 phan tir ctia khong gian mau la n(Q) = Cy,.

Goi a,b,c 1a 3 sb theo thu tu lap thanh cép sb cong. Khi d6 a+c¢=2b, do vay a,c cung tinh
chin hodc 1é. (Khi chon hai s6 a va ¢ khac nhau cing chin hoidc cung 1é trong céc sb tir 101
dén 200 thi ludn ton tai sb b trong cac sb tir 101 dén 200 ma a,b, ¢ theo thi tw 1ap thanh cip sb
cong).

Goi A 1a bién cb: “3 Sb duogc chon 1a cac s tu nhién tir 101 dén 200 lap thanh cép sb cong”.
Ta c6: n(A)=Cy +C3 (vicb 50 s6 chin va 50 s6 16 tir 101 dén 200).

n(4) 2G5, 1

Véy xdc suat can tinh la: P(A4)= ) " o6

Tu cac sb6 0,1,2,..,8 cb thé lap dugc bao nhiéu s6 tu nhién c6 5 chit sb doi mot khac nhau ma
c6 3 chit s6 chin, 2 s61é va hais62,3 khong déng thoi ¢6 mat.
A. 4392, B. 6336. C. 1944. D. 4350.

Loi giai

Truong hop 1: abcde ké ca sb 0 dung dau va co 3 s6 chan, 2 sb 1¢
Chon 3 s chin trong 5 s6 chin 0;2;4;6;8 co C; cach
Chon 2 s6 1é trong 4 s61& 1;3;5;7 cb Ci cach

Xep 5 s0 trén vao 5 vi tri cd: 5!cach

Truong hop 2: Obcde ma c¢6 3 sb chan, 2 sb1é

Chon 2 sb chidn trong 4 s6 chdn 0;2;4;6;8 cb Ci cach
Chon 2 s6 1é trong 4 s61& 1;3;5;7 cb Ci cach

Xép 4 s6 trén vao 4 vi tri co: 4!cach

Vay thl va th2 c6: C..C2.5!-C2.C;.41=6336 (sb)
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Truong hop 3: abede ké ca s6 0 dimg ddu ma c6 3 s6 chin, 2 sb 1é va hai sé 2,3 ddng thoi
cO mat

Chon 2 sb chan trong 4 s chidn 0;4;6:8 ¢co Ci cach
Chon 1 s6 1¢ trong 3 s61¢ 1,5;7 c6 C;céch

Xep 5s0 trén vao 5 vi tri c6: 5!cach

Truomg hop 4: 0bede ma c6 3 sb chin, 2 s6 16 va hai sé 2,3 ddng thoi co mat
Chon 1 s chan trong 3 s6 chén 4;6;8 c6 C,cach

Chon 1 s 1é trong 3 s61é 1,5;7 cb C;céch

Xép 4 sb trén vao 4 vi tri co: 4!cach

Vay th3 va th4 ta c6: C;.C,.5!-C,.C;.4!=1944 (s6)

Vay két qua bai toan: 6336 —1944 =4392..

Ciu8: Cho da gidc déu (H) c6 20 dinh, chon ngiu nhién 4 dinh ciia (/). Tinh x4c sut dé 4 dinh
duoc chon tao thanh mot tir gidc ma khong ¢6 canh nao 1a canh cta (H ).
23 N ¢ 455 b, 341

969 969 969 969

Loi gidi

S6 phan tir cia khong gian mau: n(Q) = C;O =4845.
Goi bién cb E “ T\ giac tao thanh khong c6 canh nao 1a canh cia (H)”.

Goi tir gidc ma khong co canh nao la canh ciia (H)1a ABCD.
Chon A4 ¢6 20 cach.
Ta danh s tht ty cac dinh cua da gidc déu (H ) nhu hinh v& (tr 1 dén 19, sau khi d chon A).

Goi b,c,d lan luot 1a sb thir ty ciia B,C,D . Ta cé:
b>2,dé AB1la duong chéo (Bkhongké A).
b+1<c,dé BCladuong chéo (Ckhongké B).
c+l<d,d CDIla dudng chéo (Dkhong ké C).
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Cau 10:

d <18, dé DAla duong chéo (Akhong ké D).
=>2<b<c-1<d-2<16.

Co C135 cach chon b,c,d, suy ra cod 20.C135 to giac ABCD , tuy nhién mdi tir giac duogc xac dinh
_20.C7

nhu vay da dugc tinh 4 lan, do d6 sb két qua thuan lgi cho bién ¢ E la: n(E ) = 5.C135

n(E) 5.C) 455

VA , ;(t A t\ 1‘: P(E)= = = .
dy xéc suat can tim la: P(E) n(Q) 4845 969

Tutap 4={1,2,3,4,5,6,7,8,9} co thé 1ap duoc bao nhiéu sd tu nhién co 4 chit s6 abed sao cho
a<b<c<d.
A. 495. B. 309. C. 1534. D. 876.
Loi giai
Ta danh s6 tht tu cac dinh cua da giac déu (H ) nhu hinh v€ (tir 1 dén 19, sau khi da chon 4 ).

a<b a<b+1
Taco a<b<c<d o biceoib<c+tl o 1fa<b+l<c+2<d+3<12
c<d c<d+1
C6 C, cachchonbd a,b+1,c+2,d+3
MJi bo d6 tmg véi 1 bd a, b, c,d thoamin a<b<c<d
Vay c6 C}, =495 s6 thoa man bai ra
C6 2021 hop qua duge danh sb tir 1 dén 2021. Lay ngiu nhién 8 hop dé ting 3 nguoi. Tinh xéac
suat dé cac so ghi trén hop lay ra d6 khong nhiing c6 ca so chia hét cho 8 ma con cé ca so chia
hét cho 3.

A. % B. =0,83. C. =0,38. D. =0,63.

Loi giai
Hop c6 s chia hét cho 8 co dang 8n,(neN),
=1<81<2021=ne{l,2,..,252} vay c6 252 hdp c6 so chia hét 8.
Hop c6 s6 chia hét cho 3 co dang 3m,(m e N), = 1<3m <2021 = m €{1,2,...,673} viyc 673
hop ¢6 s6 chia hét 3.
Trong d6 s& c6 hop mang so chia hét cho 8 va 3 ¢6 dang 24p,(p e N),
= 1<24p<2021= p e{1,2,...,84} vay c6 84 hdp c6 sb chia hét 24.
S6 hop mang s6 khong chia hét cho ca 3 va 8 1a 1180 hop.

Goi X 1abién cb Trong 8 hdp duoc chon thi co s6 chia hét cho 8 thi khong co sb chia hét cho
3 hodc ¢6 s6 chia hét cho 3 thi khong c6 s chia hét cho 3 hodc khong c6 sé chia hét cho ca 8 1dn
3 101 sau d6 dem chia cho 3 nguoi 13”

S6 phén tir cia X 1a n(X) = (C1868+1180 + Cgo 1150 — C18180)A83

S6 cach chon 8 hop dé chia 3 ngudila: n(Q)=Cy,,.4;
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, A1 AL A 1 PO S = n(X)
Xac suat bien co thoa ma yéu cau bai toan la: P(X) =1 —P(X) =1- (Q) =0,63
n
Cau 11: To tién VN duoc goi 1a may mén néu ménh gia va sé-ri thda méan diéu kién:
1. To bac ¢6 ménh gia 10000 VND
2. 2 chit cai in hoa khong trung nhau
3. Tong 4 chir s6 dau bang tong 4 chit s cudi.
Hoi ¢6 bao nhiéu td tién may mén ?
A. 313041850. B. 3130419500 C. 313419500. D. 313041950.
Loi giai
Gié st ddy s6 may man c6 dang: abed (9—e)(9- 1)(9-g)(9-4)
(a,b,c,d,e,f,g,he {0;1;...... ;8;9})
Taco a+b+c+d=36—(e+f+g+h)
Sa+bt+c+d+e+ f+g+h=36 (¥).
Ta can tim s6 nghiém ty nhién cta (*), theo nguyén ly bu trir s6 nghiém cua (*) la:
n=CyC;,—CiCJ, +C;CJ, - C.C], = 4816030 (nghiém).
Vay s6 tién may man 1a 7 =26.25.n=3130419500 ( to tién)

Céu 12: Cho da giac 30 dinh ndi tiép dudng tron, goi S 1a tp hop cac dudng thang di qua 2 trong s6 30
dinh d cho. Chon hai dudng thang bat ki tir tip S . Tinh xéc suit dé chon dugc hai dudng thing
ma giao diém cua ching nam bén trong dudng tron.

Z 52 S b2
25 5 14 31
Loi gidi
SO phén tir cua thp S 1a: n(S)=C;, =435.
S6 phén tir cua khong gian mu 1a: n(Q)=Cj,.
Goi A 1a bién ¢6 “hai dudng thiang dwoc chon ma giao diém cia ching nam bén trong duong
tron”.
Pé hai dudng thang duoc chon cé giao diém nam bén trong dudng tron thi hai dudng thang do
1a hai duong chéo clia mét tir gidc ¢ 4 dinh 1a 4 dinh trong 30 dinh cta da giac da cho. Vay sd
cach chon hai duong thang ma co giao diém nam bén trong dudng tron la:
n(A)=C%.
4
Viy P(A)=—2 =2
C435 31
Cau 13: Goi S la tap hop cac sb tu nhién gém 4 chir s6 d6i mot khac nhau duogc 18p nén tr cac chir $6

0; 1; 2; 3; 4; 5. Chon ngau nhién mot s tir tap S. Xac suét dé sd duge chon c6 chira it nhat mot

trong hai chit s6 1 hodc 2 bang

AL B. L. c.>. p. 27

3 15 50 50
Loi giai

Ta c6 s phan tir ctia tap S 1a: 5.4; =300.

= S phén tir cia khong gian mau 1a n(Q) =300.

Goi 4 1abién cb: “ S6 duge chon tir tap Sco chua it nhét mot trong hai chi s6 1 hodc 2.
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Cau 14:

Cau 15:

Cau 16:

= A labién cb: “ S6 dugce chon tir tap S khong co mat ca hai chir sb 1va2”.
S6 cac sd tu nhién gém 4 chir s6 d6i mot khac nhau duge 1ap nén tr cac chit s6 0;3;4: 5 1a:

3.31=18. Do d6 n(2)=18.

—n(4) 13 4
Vay P(4)=1-P(d)=1-——L=1-—=—"_
by P(4) (4 n(Q) 300 50

Cho tap 4={1,2,3,4,5,6,7,8,9} . C6 thé 1ap duoc bao nhiéu sb ty nhién c6 9 chir s6 phan biét
sao cho cac chir s6 1,2,3,4,5 xuét hién theo thir tu giam dan tur trai qua phai va chit s6 9 ludn
dung trudce chir s 1?
A. 2250. B. 2520. C. 420. D. 3024.

Loi giai

Goi a,a,a,a,a;a.a,aa, 1a s6 can tim.

Chon 3 vi tri va xép 3 sb 6,7,8 vao: 4; cach.

Chon vj tri cho chit s6 9 (trwr vi tri con lai & cuéi): 5 cach.

Xép 56 1,2,3,4,5 theo thir tu giam dan vao 5 vi tri con lai: 1 cach.

Vay ¢ 4;.5.1=2520 s6 thoa yéu cau bai toan.

Cho mot bang hinh chit nhat kich thuéc 10x9 gém 90 6 vuong don vi. Chon ngﬁu nhién mot
hinh chit nhat duoc tao boi cac 6 vudng don vi cua bang. Xac suat dé hinh dugc chon 13 hinh

vuong la
Al B. 2. c.>. D.2.
5 15 10 3

Loi gidi
Gia st hinh ch@t nhét tao thanh tir 11 duong th?lng song song a,,a,,...,a,, va 10 duong thang
b,,b,,...,b, vudng goc véi 11 duong thang da cho.
M3i hinh chit nhat tao thanh tir viéc chon hai dudng thang trong 11 dudng thang a,,a,,...,a,, va
hai duong thang trong 10 duong thing b,,b,,...,b,, .
Do d6 s6 hinh chit nhat 1a C}, xC}, = 2475 hinh.
S6 hinh vudng c6 canh bang x 1a (11-x)(10-x), v6i 1<x<9.

9
Do d6 sb hinh vudng 1a Z(ll—x)(lo—x) =330. Vay xéc suat can tim 1a 2343705 = % .

x=1
Thay gido yéu cau 3 ban An, Binh, Lam lan lugt 1én bang viét ngau nhién mot s6 co 2 chit s6

ma chi dung céc chit s6 0;1;8;9 . Tinh xéac suat tong 3 s ba ban viét 1a mot s6 chia hét cho 3
AL B. L. c. X p. 2
3 9 27 9
Loi giai
Goi M la tap hop céac s6 ¢0 hai chit s6 duoc 1ap tir cac chit sb 0;1:8:9
= n(M)=3.4=12

Goi 4 lan lugt 1a tap hop céc s6 chia hét cho 3 trthp M = 4 ={18;81;90;99}
Goi Blan lugt 1a tap hop céc s6 chia hétcho 3 du 1 tirthp M = B ={19;10;91;88}
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Cau l17:

Cau 18:

Cau 19:

Goi Clan lugt 1a tap hop céc so chia hétcho 3 du2 tirtap M = C ={11;80,89;98}

Phép thur ba ban An, Binh, Lam lan luot 1én bang viét ngﬁu nhién mot s6 c¢6 2 chir s ma chi

dung céc chir s6 0;1;8;9 c6 khong gian mau: n(Q) =12’
Goi E 1abién cb “ tong 3 s6 ba ban viét 1a mot sb chia hét cho 3

Téng 3 s ba ban viét 1a mot sb chia hét cho 3 khi ba s6 thude mot trong 3 tap hop 4, B,C hodc
mdi sd thudc mot tap trong 3 tap 4,B,C = n(E) =43+4°3!

Xdc suat tong 3 sd ba ban viét 1a mot sd chia hét cho 3: P(E) = % = %
C6 6 hoc sinh nam va 3 hoc sinh nit dugce xép chd ngdi ngau nhién vao mot day gdm 9 ghé.
Xac suat d& mdi hoc sinh nit duogc xép ngdi xen giira hai hoc sinh nam 1a
A. 11,9%. B. 58,33%. C. 60,71%. D. 6,94%.
Loi giai
S6 cach xép chd ngdi cho 9 hoc sinh vao 9 ghé 1a: n(Q)=9!
Goi 4 1a bién cb: “ Mdi hoc sinh nit duoc xép ngéi xen gitta hai hoc sinh nam”
Xép tht tw 6 hoc sinh nam c6 6! cach
Xép thtr tu 3 hoc sinh nit vao giita cc hoc sinh nam c6 4 cach= n(A)=61.4;
n(A4) % 5

Xéc suat bién c6 4 la: P(4)= @)= 5= 119%.
n :

C6 200 cai keo, chia cho 5 nguoi sao cho ai ciing cd keo. Xac suat dé mdi ngudi c6 it nhat 10
keo gan ding v6i dap an nao sau day?
A. 0,711. B. 0,277. C. 0,432. D. 0,355.
Loi giai
Khong gian mau: Xép 200 cai keo thanh mot hang ngang. 200 céi keo tao ra 199 khoang trong
O giira.
Pit vao 4 vach ngin sé& chia s6 keo thanh 5 phan sao cho phan nao ciing c6 keo. Do d6 s6 phan
tir ctia khong gian mu la: n(Q)=Cyy,
Goi A 12 bién ¢ “mdi nguoi co it nhét 10 keo.”
Chia trude cho mdi ngudi 9 keo, con lai 155 céi. Bai toan dua vé chia 155 keo cho 5 ngudi sao
cho ai cling ¢6 keo.
Xép 155 cai keo thanh mot hang ngang. 155 cai keo tao ra 154 khoang tréng ¢ giira.
Dit vao 4 vach ngin sé chia s6 keo thanh 5 phan sao cho phan nao ciing ¢ keo. Do d6 sé két
qua thuan lgi cua bién cb A la: n(Ad)=Cg,.
4
Xéc suat cua bién co A la: P(A4)= ) C+f4 ~ 0,355
n(Q) Cioo
Ban An chon ngﬁu nhién 3 s6 phan biét trong tap hop {1, 2,3,4,5,6,7,8, 9} va sép Xép chung theo
thtr ty giam dan dé tao thanh mot s g6m ba chit s6. Ban Binh chon ngﬁu nhién 3 sb phan biét
trong tap hop {1,2,3,4,5,6,7,8} va sap xép chiing theo thir ty giam dan dé tao thanh mot s6 gdm

ba chir s0. Tim xac suat sao cho s0 cia An 16n hon sO cua Binh.
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Cau 20:

iy B. 2L c.2 Ry
72 56 3 72
Loi giai
Xét hai truong hop

Trudng hop 1: An chon duoc s 9.
Trong truong hop niy s ciia An chic chan 16n hon s6 ciia Binh.

2
X4c sudt An chon duoc sb 9 1a C—i = l
G 3
Trudng hop 2. An khong chon dugce s6 9.
3
Xéc sudt dé An khong chon duoc s6 9 1a — = %
9

Trong trudng hop ndy An chon sb cing tip véi Binh nén xac suat An chon dugc sd 16n hon ciing
b@ing xé4c suat Binh chon duge s6 16n hon.

Ta tinh x4c sut dé 2 ban chon duoc cung $6:

S6 cach chon ciia hai ban la: C;.C;

S& cach dé An chon dugc ba s bat ky la CS3 ; Ung v&i mdi cach chon cua An thi Binh chi ¢6

A 4 A A A A I3 . N A A \ 3
mot cach chon dé giong An nén so cach hai nguoi chon duoc so6 giong nhau la Cg

L . 3 3! 1 .
Viy, xac suat dé 2 ban chon dugc cung so 1a % = ——=— nén xac suat dé An chon duoc
G,.C; 876 56
1 1
, T . 2 55 55
s6 16n hon la: —0 = i Do d6 xac suat trong truong hop nay 1a —.—=——-.
2 112 3112 168
A , £ x . L 55 37
Viay, xac suatcan timla —+——=—.
3 168 56

Cho da gidc déu 2020 dinh ngi tiép duong tron (C). Chon ngdu nhién ddng thoi 3 dinh trong

2020 tao thanh 1 tam giac va chon ngau nhién dong thoi4 dinh trong
2020 dinh tao thanh 1 t giac. Goi x 1a xac suat chon duoc tam giac vudng cin, y 13 xac suét

chon dugc hinh chit nhat. Tinh ti s6 *
y
A 22207 B.
y 1009

_ 1009 D.

=2017. C —.
2017

x

y
Loi giai

Pa giac déu 2020 dinh noi tiép dudng tron (C) c6 1010 dudng kinh.

i
y

Chon 3 dinh trong 2020 dinh cua da giac déu tao thanh 1 tam giac ¢6 C3y, cich

Pé chon duoc 1 tam giac vuong can, ta chon nhu sau:

Chon 1 duong kinh trong 1010 duong kinh ¢6 1010 cach

1 dudng kinh chia dudng tron (C) thanh 2 ntra dudng tron, mdi nira dudng tron ¢6 1009 dinh
ctia da giac déu (trir 2 dinh thudc dudng kinh). Ta chon 1 dinh ndm chinh giira 1 ntra duong tron
v6i 1 duong kinh da chon tao thanh 1 tam gidc vudng can. Tir d6 ta c6 2 cach chon 1 dinh ndm
chinh gitta 2 nura dudng tron.

Do d6 s tam giac vudng can tao thanh 1a: 1010.2 =2020
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Cau 21:

Cau 22:

2020

3
2020

Xac suat chon tam giac vudng can la: x =

Chon 4 dinh trong 2020 dinh cua da gidc déu tao thanh 1 tir giac c6 Csy, céch

Pé chon dugc 1 hinh chit nhat, ta chon 2 dwong kinh trong 1010 dwdng kinh ¢ C12010 cach
2
Cioio

4
C2020

X 2020 Cyo 4 2017 2017
S5 e 2 -
Y Clpo Choe 10097 41009

Khi d6 x4c suét chon hinh chit nhat 1a: y=

Vay

Goi S 1a tap cac sb ty nhién co 9 chit s6 d6i mot khac nhau. Liy ngiu nhién mot s tir tap S.
Tinh xac sut dé lay dugc s6 c6 mat ddng thoi bon chir s6 4;5;6;7 va bdn chit sb d6 d6i mot

khong ké nhau.
A= B 2 c. L. D, 2
63 1134 252 1134

Loi giai

Lap sb tu nhién c6 9 chit s6 ddi mot khac nhau.Goi sb can lap 1a a,a,...q, .

Chit sb a, ¢6 9 cach chon. Co A; cach chon cac chir s6 con lai.

Vay lap dugc 9.4; s6 tu nhién c6 9 chit s6 d6i mot khac nhau.

Lap s6 tu nhién c6 9 chir sb d6i mot khac nhau co mit déng thoi bén chir s6 4;5;6;7 va bon
chir s6 d6 d6i mot khong ké nhau.

Truwong hgp 1: Ly 5 chit s trong 6 chitsb 0,1,2,3,8,9¢6 C: cach.

Xép 5 chit sb trén thanh mot hang ngang ¢6 5! cach.

Tacé 6khoang tréng tir cach xép trén nén co A} cach xép chir sb 4;5;6;7. Vay c6 C..5'4; s0.
Trudng hop 2: Chirsé 0 ding déu.

LAy 4 chit sb trong 5 chit s6 1,2,3,8,9¢6 CZ cach.

Xép 4 chit sd trén thanh mot hang ngang (sau chit sé 0) co 4!cach.

Ta c¢6 5 khoang trong tir cach xép trén nén co A¢ cach xép chit s6 4;5;6;7. Vay co claval

r
A

SO.
244800 85
9.45 1134’

Tacd C:.5!4% —C:.A4lLAL = 244800 . Vay x4c suat can tim 1a

S tap con c6 ba phan tir cia tap {21;22;...; 22020} sao cho ba phan tir d6 c6 thé xép thanh mot cp
s6 nhan ting bang
A. 1017072 B. 2039190. C. 1018081. D. 1019090.
Loi giai
Cach 1
Goi {2" ;2% 2“’} la mot tap con thoa méan bai toan. Ta co:
2°<2" <2< a<b<c; abce {1;2;...;2020}
2;27;2° 1ap thanh cép s6 nhan ting < a;b;c 1ap thanh cap sb cong ting < a+c=2b
Thiy rang a+c=2b thinéu a# ctacd bsékhicca a va c.
Noi cach khac, ycbt < léy duoc hai sb a,c cung tinh chan, 1é.
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Cau 23:

Vay ¢o C,, +Cp,, =1019090 tip con thoa man bai toan.

Cach 2

Céc tap con c6 ba phan tir thoa min bai todn gdm céc tap:

{21:2%:2°},{252%:2°),...,{2152"":2%"} = ¢6 1009 tap
2.~3.A4 2.4, 2. ~1011, 2020 ; A

{27:2%24),{2%:2%2%),.., {27,227 = ¢6 1009 tap

{23,24,25},{23,25,27},...,{23;210“;220”} = ¢6 1008 tap

{21252

24292, {24217 2%% ) = 06 1008 tap

{22017,22018,22019} —~co 1 tép

{22018,22019,22020} —~co 1 tép

=¢6 2(1+2+3+...4+1009) =1019090 tap con thoa méan bai toan.

C6 bao nhiéu xau ki tw d6 dai 2021 ma mdi ky tw thude tap hop {1;2;3}, trong do s ky tu 1

xuat hién chan lan?

2021 2021
1 1
A - B.> 2+ . C. 3™ _q, D. 32 41,
Loi giai
Cach 1:

Xét bai toan tong quat : Co bao nhiéu xau ki tr ¢6 d6 dai n ma mdi ki tu thude tap hop {1;2;3}
trong do s6 ki tu 1 xudt hién chin lan.

Giai

Ky hiéu M, 1a tp hop tit ca cac xau c6 n ki tw duge 18p tir cac s thude tap {1;2;3} .

A, ,B, 1a tap hop tat ca cac xau c6 n ki tu dwoc 1ap tir cac s6 thudc tap {1;2;3} theo thtr tur
chtra mot s6 chén céc chir s6 1, mot sb 1é cac chir s 1.

— 3”

-

bo di 1 ki tw cudi ta duge mot phan tir cia M, , nguoc lai lay 1 phan tir

Dé thay A,,B, roinhauva M, =4, UB, =

Lay 1 phan trcua M
x cua M,
Néu x € 4, thi c6 hai cach d¢ thém vao chir so cudi dé dugc phan tir ciia 4,

Néu x € B, thi co 1 cach dé thém vao chir s cudi dé tao ra 1 phan tir ciia 4, ,

Suy ra: |4,,,|=2|4,|+|B,| =|4,|+[|4,|+]B.]]=]4,]+3"

T |4]=2,]4,,|=|4,]+3"

Khi do: |4,|=2+3"; —2+3‘+32;..;An|=2+31+..+3”=3n2_1+1=3n2+1.
] 320214

Xét bai toan cu thé véi n=2021 ta co: |A2021| ==

Cach 2:
Truong hep 1: 06 1 co Cy,, 2"
Truong hep 2: 26 1 co Cy,, 27",
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Cau 24:

Cau 25:

Truong hep 1010: 202056 1 c6 Cany 2.

2021 2021
2+1)7 +(2-1 341
Vay co: Cy, 22 +Cay 27+ 4+ Colt = (2+1) 2( ) ==

Nguoi ta dung 100 s6 nguyén duong dau tién dé danh sé cho 100 tim thé (mdi thé danh mot

s6). Chon ngau nhién bdn thé trong 100 thé d6. Xac sudt dé chon dwogc bén thé sao cho tich cia

cac sO ghi trén bon thé chia hét cho 9 gan nhat véi két qua nao sau day?
A. 0,536. B. 0,464 . C. 0,489. D. 0,511.

Loi giai
Taco n(Q)=Cy,.
Xét 1<n=3k<100,ne N =ke {1,2,...,33} , nén trong 100 sb nguyén duong dau tién co 33
s6 chia hét cho 3.
Goi A 1a tap hop cac s6 nguyén dwong bé hon 100 va chia hét cho 9
= A= {9,18,27,36,45, 54,63, 72,81,90,99} =n(4)=11.
Goi B 1a tap hop cac s6 nguyén duong bé hon 100 chia hét cho 3 nhung khong chia hét cho 9
= n(B)=33-11=22.
Goi C 1a tap hop cac sb nguyén dwong bé hon 100 va khong chia hét cho 3
=n(C)=100-33=67.
Goi M 14 bién cb: “chon dugc bdn thé sao cho tich cta cac sb ghi trén bon thé chia hét cho 9

= M 1a bién cé: chon duoc bdn thé sao cho tich ctia cac s6 ghi trén bon thé khong chia hét cho
9. Pé tich 4 s khong chia hét cho 9 xdy ra hai truong hop sau.
THI1: 4 s6 thudc tap C, c6 C? ( cach)
TH2: 3 s6 thudc tap C, 1 sb thude tap B co C,,.C2, ( cach)
C6 bao nhiéu sb ty nhién c6 6 chit s6 ma chit s6 tan cung la chit s6 1 dong thoi sb d6 chia hét
cho 9?
A. 10000. B. 9999. C. 100000. D. 99999.
Loi giai
Cich 1: D& thdy 100071 14 s6 ty nhién nhé nhat c6 6 chir sé ma chit s6 tan cung 14 chir s6 1 dong
thoi s d6 chia hét cho 9.
D@ thay 999981 1a s6 tu nhién 16n nhat c6 6 chit s6 ma chit s6 tan cung 13 chir s6 1 dong thoi sd
d6 chia hét cho 9.
Do ctr cach dung 90 s6 lai ¢6 1 s6 ty nhién ¢6 6 chir s6 ma chit s6 tan cung 1a chit s6 1 va dong
thoi s6 d6 chia hét cho 9 nén s6 s6 ty nhién thoa man yéu cu bai toan 1a
999981-100071
90
Cich 2: it s6 théa man yéu cu bai toan 13 abcdel = A1=9.89 =9.(10B+9)
99919 111102
<B<
90 10
Tir @6 B nhan céac gia tri nguyén lién tiép tir 1111 dén 11110 hay c6 10000 s6 théa man yéu cau.
Ci+CnCyy C +Cn Cyy
4 4

+1=10000 sd.

B

Do 100000 <9.B9 = 9(108+9) <999999 <

= P(M)=1-P(M)=1-

100 100

Nén P(M) = ~0,536.
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Cau 26: Mot bang vuong gom 100x100 6 vudng. Chon ngau nhién mot 6 hinh chir nhat. Tinh xac suat
dé 6 duoc chon 13 hinh vudng (trong két qua 13y 4 chir sé & phan thap phan)
A. 0,0134. B. 0,0133. C. 0,0136. D. 0,0132
Loi gidi
Gia sir bang vudng gém 100x100 6 vudng dugce xac dinh boi cac duong thing x=0, x=1,
x=2,...,x=100 va y=0, y=1, y=2, ..., y=100 trong h¢ truc toa d6 Oxy .
M3di hinh chit nhat duoc tao boi 2 dwong thang khac nhau x=a, x=b(0<a, b<100) va hai
duong thang khac nhauy=c, y=d (0<c,d <100)nénco C2,.C2, hinh chit nhat.
Suy ra khong gian miu c6 s6 phan tir 1a n(Q) =C3,.Cp,.
Goi A 1a bién ¢b “6 duoc chon 14 hinh vuong ”.
Xét cac truong hop sau:
Trudong hop 1: 6 duge chon co kich thuéc 1x1: ¢6 100.100 =100 hinh vudng.
Trudng hop 2: 6 dugc chon 6 kich thude 2x2: mdi 6 duogc tao thanh boi 2 dudng thang khac
nhau x=a,x=b(0<a<b<100) va hai duong thang khac nhau y=c, y=d (0<c<d <100)
sao cho b—a=d—c=2 = c6 99.99 =99 hinh vudng.
Tuong tu:
Truong hop 3: 6 duoc chon c6 kich thuée 3x3: c6 98.98 =98 hinh vuong.
Trudong hep 100: 6 duoc chon c6 kich thude 100x100: ¢6 1.1=17 hinh vudng.
Suy ra khong gian thuan 1oi cho bién ¢b A4 c6 sb phan tir [a
100.(100+1)(2.100+1
n(Q,)=100"+99° +98° +..+1° = ( 6)( ) =338350.
s n(Q
Viy x4c suét can tim 1a P(A4)= (2) _ 3383520 = <0,0133.
n(Q) Cy.Cy 5050
Cau 27: Cho tap hop X = {1;2;3; 4;...;100} héi ¢6 bao nhiéu cach léy ra 7 sd bt ki khac nhau sao cho
hiéu cta 2 s6 bat ki trong 7 s6 d6 c6 tri tuyét d6i khong nho hon 4?2
A. C), B. C), C. Cy, —97 D. Cj,
Loi giai
Céc s6 duoc chon ra ludn xép dugc theo thir ty ting dan
Gia st 7 s6 dugc chon 13 @, < a, < a, < a, <a, < a, <a,. Theo gia thiét vi hiéu cia hai s6 bét
ki khong nhé hon4nén 1<q, <a,-3<a,-6<a,-9<a,-12<a,-15<a, -18<82.
biat x, =a;;x, =a, -3;x, =a,-6;x, =a, —9;x, =a, —12;x, =a, —15;x, = a, —18 trong do6
1<x, <x, <x; <x, <Xy <Xy <x, <82.
Vay bai toan tré thanh chon ra 7 s6 bét ki trong 82 s6 phan biét: C,,
Cau 28: C6 30 qua cau dugc danh sb tir 1 dén 30. Ban Minh chon ngiu nhién ra 10 qua cau. Tinh xé4c

sudt dé trong 10 qua cau lay ra c6 5 qua ciu mang sb chén, 5 qua cau mang s6 1é trong d6 co
dung mot qua cau mang sd chin va mot qua cau mang s6 1¢ chia hét cho 3.
5040 B 3500 C 1001 D 5031

" 95381° " 95381° " 3335° " 95381°
Loi giai
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Cau 29:

Cau 30:

Khong gian mau: Cy
Tir 1 dén 30 ¢6 15 s6 chén va 15 56 1é.
Tir 1 @én 30 ¢6 5 s chiin va 5 s6 1¢ chia hét cho 3: {3;6;9;12;15;18;21;24;27;30}
Goi A 12 bién cd thoa man bai toan.
LAy 1 qua cau chia hét cho 3 va 1a s6 chan: C!
LAy 1 qua cau chia hét cho 3 valasé 1é: C}
LAy 4 qua cau mang s chin va khong chia hét cho 3: C;}
LAy 4 qua cau mang s6 1é va khong chia hét cho 3: C}}
S6 két qua thuan loi cia bién ¢ A: CLCL.CE.CH
_CLCLChCh 3500

C;g 95381

Goi S latap cac sb tu nhién c6 4 chit sd khac nhau. Chon ngﬁu nhién mot sd tir S . Xac suat dé

Vay P(4)

chon dugc so ¢b 4 chir so vict theo thir tu tang dan va khong co6 hai s6 nao lién tiép nhau la:

A.L. B.g. C.i. D.i.
36 3 63 1512
Loi giai
Ta c6 s6 cac s6 tu nhién co 4 chir sd khac nhau la:
|5|=9.4; =n(Q).

Goi A4 1a bién ¢b chon duge s6 thoa man yéu cAu bai toan.

Goi s0 can tim c6 dang: abcd trong d6 1<a<b-1<c-2<d-3<6. Viéc chon 4 chir s6
a,b,c,d thdéa man yéu cau bai toan twong ing voi viéc chon 4 chir s6 a,b—1,c—2,d -3 theo
thtr tw ting dan tir chit s6 1 dén 6, tuong img ta c6 C; cach.

n(A) _cls

n(Q) 9.4, 1512°

Suyra n(A)=Cy.Vay P(4)=

Cho tap hop 4 ={1;2;3;4;5;6;7}. Goi B 1a tép hop cac s6 tu nhién gdm 4 chir s6 khac nhau
dErqc laptr 4 .’Chon tht tw 2 s6 thude tdp B . Tinh xac suat dé 2 s6 duoc chon co dang mot
sO co mat chirso 5.

s B. S Coor D. L.

Loi gidi

Chon 4 s6 khac nhau va xép co thtr ty tir tap hop ¢ 7 chit s6, ¢6 A;‘ =840 sb.
Do d6 so phan tir cia khong gian mau 7 () =840.839 =704760.
Goi bién ¢b C: “ Hai s6 duogc chon co dang mét sb6 co mit chir sd 5 ™.
Trong cac s thudc tip B c6 4!C; =480 s6 luén co mat chir 6 5.
Trong tap B ¢b A =360 sb khong c6 mit chir s6 5.
Khi d6 s6 phan tir ciia bién ¢b C 1a n(C) =2!Cjg,.Cly, = 345600
_ 345600 _ 2880

Vay P(C)= = .
» ( ) 704760 5873
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Cau 31:

Cau 32:

Cau 33:

Xép ngau nhién 5 hoc sinh 16p Toan, 2 hoc sinh 16p Van va 2 hoc sinh 16p Hoa vao 9 ghé
quanh mot ban tron (mdi hoc sinh ngdi dung mot ghé). Tinh xac suat dé 5 hoc sinh 16p Toan
ngdi canh nhau.
A B. . c.>. D. L.

126 126 14 14

Loi gidi

Khong gian mau la n(Q) = (9 —1)! =8!=40320.
Goi A 1abién ¢b “5 hoc sinh 16p Toan ngéi canh nhau”.
Sép xép thir thy 5 hoc sinh 16p Toan: ¢6 5!=120cach.
Séap xép vong tron 5 phan tir gdm 4 hoc sinh con lai va nhém 5 hoc sinh 16p Toan ( coi nhu 1
phan tir ): c6 4!=24cach.
Do d6 n(A) =120.24 = 2880.
n(4) 2880 1
w(Q) 20320 14
Mot bai tric nghiém c6 10 ciu hoi, mdi cau hoi c¢6 4 phwong an Iya chon trong d6 c6 mot dap an
dung. Gia st mdi cau tra 1oi dung dwgc 5 diém va mdi cdu tra 101 sai bi trir 2 diém. M6t hoc sinh
khong hoc bai nén danh hu hoa mét cau tra 161. Xac suit dé hoc sinh nay nhian diém dudi 11a
A. 0,7759. B. 0,5256. C. 0,5652. D. 0,7959.

Loi giai

Vay x4c suat dé 5 hoc sinh 16p Toan ngdi canh nhau 1a: P(4)=

Ta c6 xéac suat dé hoc sinh tra 10i cau ding 1a % va xéc suat tra 101 cau sai 1a % .
Goi x 1a s6 cau tra 161 dung, khi d6 s6 cau tra 10i sai la 10—x.

S6 diém hoc sinh nay dat dugc 1a 5x—2(10—x)=7x—-20

Nén hoc sinh nay nhan diém dudi 1 khi 7x—-20<1 < x<3

Ma x nguyén nén X nhén cac gia tri 0;1;2

Goi Ai (i=0;1;2) la bién c6 " Hoc sinh trd 10i dung i cau".

A 1a bién ¢ "Hoc sinh nhan diém dudi 1".

Suyra A=A, U4 U4, va P(A)=P(4)+P(4)+P(4,)

1 i 3 10-i 5 1 i 3 10-i
Ma P(4)=C' | =|.|= nén P(A) = C |—=1|.|= =0,5256.
(4) [4j (4j (4)-3 (4) (4j

Trong hop c6 mbong dé va n béng xanh d6i mot khac nhau. Ta 1ay lan luot ra ngoai ngau nhién
khong hoan lai mot 1an mot qua bong. Xac suat dé 1an cudi lay dugc bong mau do 1a
m n 1 m!

m+n m+n (m+n—1)! (m+n)!

A.

Loi gidi
Coi viéc bdc lan lugt ciing gidng nhu 1dy mét lac m+n—1 qua sau d6 lay nét qua bong cudi
cung.
Khéng gian mau 1a n,, = (m + n)!.
A: “lan cubi lay dugc bong mau do”
Bdc qua bong do ¢ 1an cudi: m cach.

Bdc m+n—1qua bong dau tién: (m+n—1)! cach.
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Cau 34:

Cau 35:

Cau 36:

Vay ¢6 m(m+n—1)! cach.

m(m+n—l)!_ m

r s A 2R 1A JISRTS . R TERL
Do d6 xac suat d€ lan cudi lay dugc bong do la —4 = = .
Mo (m+n)! m+n

Bo ma ASCII 1a bang ma ding mot diy gom 8 ki hiéu 14 0 hodc 1 ¢é ma hoa cho mot ki tu. Lay
ngau nhién 1 day 8 ki hi¢u trong bang ma nay. Xac suat dé day lay ra c6 nhiéu nhat 6 ki hi¢u la
11a
=Ll B. 27 c. . p. 27
256 256 256 256
Loi gidi
S6 cach chon 1 day 8 ki higu trong bang ma 1a: n(Q) =2°.
Goi A 1a bién cb “ 14y ra c6 nhiéu nhat 6 ki hiéu 1a 1 .
— A4 1a bién cb “l4y ra c6 hon 6 ki hidu 1a 17,
n(4)=Cl.C'+C! =9

nA) _, 9 _247
n(Q) 256 256

bat 5 quéan co 1én mdt ban cd vua, moi 6 vudng trén ban co chi chira nhiéu nhat mét quan co.

Xac suat dé day 1ay ra c6 nhiéu nhat 6 ki hiéu 1 1a: P=1-

Xac suat dé khong hang, khong cot ndo co nhiéu hon mot quén cd la:
L B. 20 c. 2 p. 250
17019 5763 1891 5763
Loi gidi

Ban co vua co 8.8=64 6 vuong.

Goi A 1a bién cb: “Khong hang, khong cot nao ¢6 nhiéu hon mét quan cd”

Cach 1:

Chon mot 6 cho quan co d4u tién c6 64 cach, mot 6 cho quén thtr 2 c6 63 cach,...

n (Q) =64.63.62.61.60

Chon 1 6 cho quan co dau tién c6 64 cach, khi d6 no s& nam & 1 hang va moét cot, quan co tiép
theo s& con 7.7 =496 con lai c6 thé dit vao,...Cw tiép tuc nhu vay.
Do do n(A) =64.49.36.25.16

P(A): 64.49.36.25.16 _ 280 '
64.63.62.61.60 5763
Cach 2:

Chon 5 6 trong 64 6 dé dit 5 quan cd. n(Q)=C;,

Chon 5 hang trong 8 hang dé dit mdi quan co vao mot hang, c6 C; cach. Cong viéc con lai 1a
xép 5 quan co sao cho khong ¢6 ot ndo ¢6 nhidu hon mot quan cd, néu coi 5 hang 1a 1 hang thi
cong viéc tro thanh xép c6 thir tu 5 quan co vao 8 vi tri, ¢ 4; cach.
5 5
Do d6: n(A4)=C;.4 = P(A) :%:ﬁ.
C,, 5763
T cac dinh ctia mot da giac déu 20 canh chon 4 dinh bat ki dé tao thanh mot ti giac 16i. Xac
suat dé tir giac duoc chon 1a mot hinh thang ma khong phai 13 hinh chir nhat 1a
A2 B. 2L c. B p. 2%
19 323 323 323
Loi giai
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Cau 37:

SO phan tu cua khong gian mau 1 Cj, = 4845 .

VAN

Aq Ay

)

As

S6 hinh thang can c6 truc ddi xting di qua cac dinh cua da giac 1a 10C2.

S6 hinh thang can c6 truc d6i xtng khong di qua dinh cua da giac 1a 10C;, .
Cir 2 truc d6i xtrng qua dinh cua da giac thi xac dinh mot hinh chit nhat, do vay s6 hinh chir nhat
dugc tao thanh 1a Cy.).
Khi hai truc dbi xtng ciia da giac vuéng goc v6i nhau thi ta chi xac dinh dugc mot hinh chir nhat.
Khi d6 sb hinh thang can ma khong phdi 14 hinh chit nhat 1a 10C? +10C2 —2C2 = 720
720 48
4845 323"
Cho mot da gidc déu 45 dinh. Liy ngau nhién 3 dinh ciia da gidc d6. Tinh xac suit dé 3 dinh lay
dugc tao thanh mot tam gidc can ma khong phai 1a tam giac déu.
p:ﬁ_ B.Pzi. C.Pzﬁ. D.Pzi.
496 43 496 43
Loi gidi
Goi O 1a tam d6i xtng cuia da giac déu. Xét mot dinh A bat ki ciia da giac déu do.
Khi d6 c6 22 cap dinh dbi xtmg voi nhau qua dudng thang OA. Hay c6 22 tam giac c4n nhan A
lam dinh.

Vay xac suat can tinh la

Nhu vay v6i mdi dinh ctia da giac déu c6 22 tam giac can (ké ca déu) nhan n6 lam dinh cua tam
e A A Ly A 7 2 N g0 5 .7 \ 45
giac can. SO tam giac déu co6 3 dinh 1a dinh cta da giac la: 3 =15.

Chu y rang moi tam giac déu thi déu 1a tam giac can tai 3 dinh. Nén trong s cac tam giac can da
dém thi s6 tam giac déu dugc dém 3 lan.
Viay s6 tam giac can ma khong déu nhan cac dinh cta da giac lam dinh la:
45.22-3.15=945
S6 tam giac dugc tao thanh tir cac dinh cta da giac déu la: C,, =14190
Viay xac sut lay duoc 3 dinh tao thanh mot tam gic cin ma khong phai tam giac déu la:

_ 63

=19
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Cau 38:

Cau 39:

Cho tap A={0;1;2;..9}. Tirtdp A lay I s ty nhién gom c6 7 chit s6 doi mot khac nhau. Tinh
xac suit dé sb léy duoc tao thanh 1a sé chin trong do cac s6 3;4;5 dang lién véi nhau va 7;9
dung lién v6i nhau.
23
— B. —17 ) C. —23 ) D. —23 )
9720 6840 4860 3240
Loi giai

S6 phan tir cia khong gian mau n(Q) = 9.Ag6

Truong hgp 1: abcdef4 (6 tan cing la s6 4 ké casd 0 dung dau)

Xép 256 3,5 vao 2 vj tri e, f co 2! cach. Chon 2 s6 trong 556 0;1;2;6;8 ¢ C; cach
Xép 3 “nhom” gdm 1 nhom c¢6 2 s6 7,9 va 2 s6 trong 5 sd 0;1;2;6;8ta co: 2!.3! cach
Vay co: C2.21.31.2 =240 (s6)

Truong hop 2: 0bcdef4

Xép 2sb 3,5 vao 2 vj tri e, f co6 2! cach. Chon 1 s6 trong 4 s6 1;2;6;8 ¢o 4 cach
Xép 2 “nhom” gdm 1 nhom c6 2 sb 7,9 va 1 sb trong 4 sb 1;2;6;8ta co: 2!.2! cach
Vay c6: C}.21.21.2=32 (sb)

Trwong hop 3: abcdefg, g € {0;2; 6;8} :¢O 4 cach

Hoéan vi 3 s6 3,4,5 c6 3! cach. Hoan vi 2 s6 7,9 c¢6 2! cach

Chon 1 sb trong 4 s6 c6 4 cach. Xép 3 “ nhom “ trén c6 3! cach

Vay c6 4.21.31.31.4=1152 (sd)

Truong hop 4: Obcdefg, g € {2; 6;8} :¢c6 3 cach

Hoan vi 3 s6 3,4,5 ¢6 3! cach. Hoan vi 2 86 7,9 ¢ 2! cach

Xép 2 nhom trén ¢ 2! cach. Vay co: 3.31.21.21=72 (s6)

(4)-1288_ 23

C9.A5 9720

Vay n(A)=240-32+1152-72=1288. Vay p

Cho tap hop S = {1, 2,3,4,5, 6}. Hai ban A, B mdi nguodi chon ngﬁu nhién mot tp con cua S.
Xac suat dé tap con ma A va B chon dugc c6 diing 3 phéan tir chung la:
. 889 . B. 135 _ C. 605 . D. 1443 .
1024 1024 2048 2048
Loi giai
ViSco6 ph?m ttr nén sb tap con cua S 1a 2° = 64. Mbi ban A va B ¢6 64 cach chon tap con, do
vay s0 phan tir cia khong gian miu 1a 64%
Ta tim s cach chon tap con thoa méan yéu cau.
Vi tip con clia A va B chon duoc c6 chung 3 phan tir nén cic tip con nay phai c6 it nhat 3 phan
tur.
Gia sir tap con cua A va B gdm x;y(x,y 2 3) phan tir, khi do:
A ¢6 C; cach chon tap con, lic ndy S con (6—x) phan tir.
Chon ra 3 phén tir goi 14 a, b, ¢ ¢6 trong tap con gdm x phan tir ciia A ( dé lam 3 phén tir chung
v6i tp con ma B chon) ¢ C céch;
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Cau 40:

Cau 41:

Ltic nay tap con ma B chon da c6 3 ph?m tir chung véi tap conctia Alaa, b, c ta can chon thém
( y— 3) phan tir khac trong (6 —x) phan tir con lai sau khi A da chon tap con, c6 C.7? cach.
Viy c6 tht ca CXC3C27 cach.
x,y=3 {3 <x<6

=

Ta c6 diéu kién: )
y—3<6—x 3<y<9—x

Khi d6 s6 cach chon tép con théa man diéu kién cua bai toan la:

6 S 4 3
Y CLCCIT Y. CLCICT + ). CLCIC + ) Ce.Cl.Cy 7 =160+240+120+20 =540

»=3 »=3 »=3 y=3
X4c suét can tinh béng ﬂ = ﬁ
64 1024

Cho E 1a tip cac sd ty nhién gébm bdn chit s6 d6i mot khac nhau dugc lap tir tap
X=1{0,1,2,3,4, 5 6,7, 8.Chon ngﬁu nhién mot sd tir tap E. Tinh xac suit dé sb duoc
chon chia hét cho 3.

2 B. 7. c. 3.

28 56 112
Loi giai
86 phan tir ctia khong gian mau 1a |2 =8.8.7.6 = 2688.
bat 4=1{0, 3, 6}, B={l, 4, 7}, C={2, 5, 8}.
Goi x 1a mot thudc tdp E va x chia hét cho 3.
Truong hgp 1: x c6 hai chit s6 thugc tdp B, hai chit s6 thudc tip C. SO cic sb la
C;.C; 4!=216.
Trwong hep 2: x c6 mot chix s6 thude tdp 4, ba chit s6 con lai cung thudc tdp B hodc cung
thudc tap C. SO cac sd 1a 2(3.4!—31)=132.
Trwong hop 3: x c6 hai chiv s6 thudc tap 4, mot chir s6 thudc tdp B va mot chir s6 thude tap
C. Sb cacsd x 1a 3.3.C;.4!1-3.3.2.3! = 540.
Goi M 1a bién c¢d “S& duoc chon chia hét cho 3°°. Xac suit xdy ra bién c6 M 1a
216+132+540 _ 37
2688 112"

Goi S 1a tap hop cac sb tu nhién c6 nam chix s chia hét cho 5. Chon ngau nhién mot s tir tap S.
Xac sut dé s6 duoc chon chia hét cho 3 1a.
2 B 1902

A, —. c—
3 5712

D. 2.
7

P(M)=

6667

|
"3 " 20000
Loi gidi

C

Gia sir s6 6 nam chir sd c6 dang abcde.

Vi chia hét cho 5 nén e c6 hai cach chon 1a chit s6 0 va 5

a ¢6 chin cdch chon vi a#0

cac vi tri b,c,d mdi vi tri c6 mudi cach chon

Suy s phan tir tap S 1a 2.9.10° =18000 phan tir = n(Q)=18000.

S6 c6 nam chir s6 bé nht chia hét cho 5 1a 10000 va 16n nhét 1a 99995.

Tuyén chon cic bai toan VD-VDC | 514



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: TO HOP XAC SUAT

Goi B la bién co6: “mot so lay tur tap S va chia hét cho 3, khi d6 s6 dugc lay nay phai chia hét
cho 15. (vi vira chia hét cho 3, vira chia hét cho 5 va cac s6 3 va 5 déu 1a sb nguyén to).
S6 c6 ndm chir s bé nhét chia hét cho 15 1a 10005 va 16n nhét 1a 99990.
Vi chi hét cho 15 nén cac so trong tip B ndy c6 thé xem nhu mot cdp sb cong voi
u, =10005, u, =99990,d =15 ,=> n= —999901_510005 +1=6000
n(B) 6000 1
n(Q) 18000 3
Cau 42: Xép 32 chiéc ghé gidng nhau vao 3 phong khac nhau duoc danh sé LILIII tir truéc sao cho
phong I ¢6 it nhat 11 chiéc ghé,phong II ¢o it nhat 7 chiéc ghé va phong III ¢6 it nhit 5 chiéc
ghé. Co6 bao nhiéu cach thuc hién?
A. 54. B. 56. C. 57. D. 55.
Loi gidi
Goi x,y,z lan luot 1a s6 ghé cho vao phong LILIII
X+y+z=32 (x-10)+(y—-6)+(z—4) =12

Hay = n(B)=6000. Vay = P, =

a=x—-102>1
L, |x=11 x—-10=>1 .
Ta co = .bat <b=y-621
y=7 y—62>1
c=z-42>1
z25 z—-4>1

L . |la+b+c=12
Tir do ta co:
a,b,c>1

P4y chinh la bai toan chia 12 keo cho 3 duaa tré sao cho mdi dtra 6 it nhit 1 cai keo,nén sd cach
chiala: C,', =C} =55

Cau 43: C6 50 tAm thé duogc danh sd tir 1 dén 50. Chon ngéu nhién ra 10 tAm thé. Xac suat dé co 5 tAim
thé mang s6 1¢, 5 tAm thé mang s6 chin, trong d6 c6 dung 2 tAm thé mang s6 chia hét cho 5 gan
nhat voi két qua nao trong cac két qua sau day?
A. 0,09. B. 0,07. C. 0,18. D. 0,5.

Loi gidi
Chon ngau nhién 10 tdm thé trong 50 tAm thé nén n(Q) =Cy.
Tir 1 dén 50 ¢6 25 s6 chén va 25 56 1é.
bat
X ={5;15;25;35;45}
Y= {10; 20;30;40;50}

Goi 4: “Chon 10 tdm thé c6 5 tim thé mang s 1¢, 5 tAm thé mang sb chén, trong d6 c6 dung 2
tAm thé mang s6 chia hét cho 5.
Trudng hop 1: 2 tim thé chia hét cho 5 mang sb 1¢.
Lay 2 tdm thé mang s thuoc X co C: cach.
Lay 3 tdm thé mang s6 1¢ tir 20 s6 1¢ con lai (khong thude X ) co C230 cach.
Lay 5 tim thé mang s6 chin tir 20 s6 chin (khong thude Y ) co C250 cach.
Suy ra s6 két qua thuan lgi cho bién ¢b 4 1a: C:.C5).Cy.
Trudng hop 2: 2 tdm thé chia hét cho 5 mang s6 chén.
Twong ty nhu truong hop 1, suy ra s6 két qua thuan 1gi cho bién c6 4 1a: C:.Cy,.C, .
Truong hop 3: 2 tam thé chia hét cho 5 gdm 1 thé mang s6 1¢ va 1 thé mang s6 chan.
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Cau 44:

Cau 45:

Lay 1 tam thé mang s6 thuoc X va 1 tdm thé mang s6 thuoc Y c6 C.C, cach.
Lay 4 tam thé mang s6 1¢ tir 20 s6 1é con lai (khong thuoe X ) co Cs, .

Lay 4 tdm thé mang s chén tir 20 s6 chin con lai (khong thude Y ) c6 Cjo .
Suy ra s6 két qua thuan lgi cho bién ¢ 4 1a: C..C..C5,.Cs,.

Khi do: n(A) =2.C;.C;,.C5, +Ci.CL.Cy, .Cr
n(4) 2.C2.C.C+CLCLCL.CY

Vay P(A)= ~0,09.
MRy cx
Cim hét 6 bong hoa giéng nhau va 3 1o khac nhau. Tinh x4c suét dé c¢6 1o chita 3 bong hoa.
A2 B. L. c. > p. 1
8 2 14 28
Loi giai

Goi z,y, 2 lan luot 1a sb bong hoa cidm vao ba lo khac nhau, khi d6 z + y+ 2z =06 hay
(m + 1) + (y + 1) + (z + 1) = 9. Do d6 ta c6 thé xem bai toan nhu 1a chia 9 cay keo cho 3 hoc
sinh khac nhau cac em déu phai c6 keo. Do d6 s phan tir khong gian mau 1a n (Q) = C: =28
Goi A 1a bién cb “c6 lo cim ba bong hoa”. B¢ tinh s6 phan tir ciia A ta c¢6 hai truong hop
Trwong hop 1: SO bong hoa cam & caclola 3; 3; 0

86 céch cim hoala C) =3

Trudng hop 2: S6 bong hoa cim & cac lo 14 3; 2; 1

Sb cach cam hoala 3! = 6. Suy ra n(A) =9
n(4) 9

n (Q) N 24 B
Cho tap hop 4={0; 1;2; 3;4; 5;6; 7,8}. Goi S 1a tap hop cic s6 tu nhién c6 6 chir s6 doi

Xéac sudtbiéncd A 1a p (A) = %

mot khac nhau dugce 1ap thanh tir cac chir s6 cla tdp A.Chon ngiu nhién mot s tir S, tinh xac
xuét dé sd duoc chon 12 mot sé chén va chir sb dtng ¢ vi tri thir ba luon chia hét cho 5.
21
JELLE B. 2L, c. 2 p. 25
1792 1792 1792 1792

Loi gidai
Goi s6 can tim cua tap S co dang 4,a,d,a4,d5d, . Khi d6
S6 cach chon chit sb6 4, ¢ 8 cach chonvi g, =0,
S6 cach chon thir tw cho a,; a;; a,; a5; a, trong tip A\{al} co Ags cach.
Do dotap § ¢ 8.4; =53760 phan ti.
Khong gian mau 1a chon ngiu nhién 1 s tirtap S
Suy ra sb phan tir cia khong gian mau 1a n(2) = Cl,,, = 53760.

Goi X 1a bién ¢d " S6 dwoc chon 1a mot sé chin va chir s6 ding & vi tri thir ba luén chia hét
cho 5". Suy ra a, €{0;5}. Ta c6 cac truong hop thuan lgi cho bién ¢ X nhu sau:

Truwong hop 1. V6i a; =0 chirsb a, = {2, 4, 6,8} c6 4 cach chon, @, ¢6 7 céach chon, ba

~ Ao - 3 . \ 5 , 3%
chir s6 con lai co6 Ag cach chon. Do d6 trong tudng hop nay c6 4.7. 4, sb.
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Cau 46:

Cau 47:

a, =35

. . 4
Trwong hop 2. Voi { : Bon chit s6 con lai co A7 cach chon. Do d6 trong tuong hop nay

a, =0
’ 4 X
c6 A; so.

a, =5
Trwong hop 3. Véi {a ~0° chitso g co 4 cach chon, @, c6 6 cach chon, ba chir s6 con
6

lai c6 A, cach chon. Do do trong twong hop nay c6 4.6. 4. sé.
Suy ra sb phan tir cia bién ¢6 X 1a n(X) =4.7.4," + 4," +4.6.4,° =6450.

Cn(X) 6450 215

Vay xéc suat can tinh P(X) = = :
n(Q) 53760 1792

C6 hai chié chop, mdi hop chira 7 vién bi xanh, 8 vién bi do. Ly ngau nhién hai vién bi tir hop

thir nhat bo sang hop thir hai, sau d6 1ay ngiu nhién & hop tht hai 5 vién bi. Tinh xac xuat dé lay

duogc 5 vién bi ¢ hop thi hai c6 du hai mau.

A. 4 . B. 231232 . C. 633269 . D. n .

5 435323 649740 13
Loigiai

Khong gian mau cua phép thir la n(Q) = C3.C}, = 649740

Goi bién ¢b 4 “léy duoc 5 vién ¢ hop thir hai co du hai mau”.

Trudng hop 1: Liy dugc ¢ hop thir nhit 2 vién xanh s& co C; cach lay. Khi d6 hop thtr hai s&
c6 9 vién xanh va 8 vién do nén c6 C’, — C; — C? céch lay hai vién di hai mau.

= C7.(Cf, - C; - € ) =131313 (céch)

Trudng hep 2: TH2: Lay dugce & hop thir nhat 2 vién do sé c6 C2 cach lay. Khi d6 hop thi hai
s& c6 7 vién xanh va 10 vién d6 nén c6 C?, — C; —C?, cach lay hai vién du hai mau.

= C;.(C} - C; - €, ) =165620 (céch)

Truwong hgp 3: TH3: Ly duoc ¢ hop thi nhat 1 vién xanh va 1 vién d6 s& c6 C..C} cach lay.

Khi d6 hop th hai s ¢6 8 vién xanh va 9 vién do nén c6 C;, —C; —C; cach lay hai vién du hai

méu.

= C}.Cy.(CF, - CF - €5 ) = 336336 (céch)

Do d6 n(A)=633269. Vay P(4)= 633269
649740

Cho da giac 16i ¢6 14 dinh. Goi X 1a tap hop cac tam giac ¢ ba dinh 1a ba dinh cua da giac da
cho. Chon ngiu nhién trong X mot tam giac. Tinh x4c suat dé tam giac dugc chon khong co
canh nao la canh cuia da giac da cho.
A.ﬂ. B.E. C.i. D.ﬁ.

26 26 13 13

Loi giai

S6 phan tir ciia khong gian mau: n(Q) = C’, =364.
Goi A 1a bién cb: “Tam giac dugc chon trong X khong c6 canh nao 1a canh cia da giac”
Suy ra A 1a bién cd: “Tam giac dugc chon trong X ¢ it nhat mot canh 13 canh cua da giac”
Truong hop 1: Néu tam giac duge chon ¢6 2 canh 13 2 canh ciia da giac thi ¢ 14 tam giac thoa
man.
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Cau 48:

Cau 49:

Trwong hgp 1: Néu tam giac dugc chon c6 dung moét canh la canh cta da giac thi co 14.10=140
tam gidc thoa man.

Do d6 n(A)=14+140=154 . Suy ra sb phan tir cia bién cd 4 1a: n(4) = n(Q) —n(4) =210.
n(4) 15

nQ) 26

Goi S 14 tap hop cac wéc s6 nguyén dwong ciia sb 34034175 Lay ngiu nhién hai phan tir thude

Vay P(4) =

S . Tinh xac sut lay dugc hai phan tir 12 hai s6 khong chia hét cho 7.
7 7 7 7

A —. B. P=———. C.P=——. D. P=—.
195 267 276 159

Loi gidi
Ta c6 34034175 =7°3"5".
M&i wéc nguyén duong ciia s 34034175 1a mot sé co dang 7°.37.5%, trong d6
i€{0;1;2;3,4;5}, je{0;1,2;3;4}, k{0;1;2}.
S6 wdc nguyén duong bang s6 bo (i3 j;k) dugc chon tir 3 tap trén. Suy ra s6 cach chon b (i5 j; k)
tir 3 tap trén 13 6.5.3 = 90(cach) nén s6 phan tir ciia S 1a 90.
C6 C, cach chon ngiu nhién hai phan tir thuoe S .
Madi u6c nguyén duong khong chia hét cho 7 ctia s6 34034175 1a mot s6 c6 dang 7°.37.5*
Suy ra s6 cac uée ciia 34034175 khong chia hét cho 7 trong tap § 13 5.3 = 15.
Do d6 c6 C[; cach lay hai phan tir thugc S ma khong chia hét cho 7.
Suy ra x4c suét ldy duoc hai s6 khong chia hét cho 7 trong S 1a P= C—1225 = 7
C,, 267
Tur cac chir s6 0,1,2,3,4,5, hay lap s6 ¢6 10 chir s6. Tinh xéac suat dé sb d6 c6 s6 3 lap lai hai
lan, sb 4 lap lai ba lan, s6 5 1ap lai hai 14n va cac chit s6 khac co6 mit dang mét lan.
7 9 5 7

A —. B. . C.—. D. .
1296 2592 2592 2592
Loi giai

Goi s6 10 chit s6 co dang aja,a;a4a5a4a,a5a9a;
86 phan tir khong gian mau 7 (Q)=5.6" = 50388480 (sd).
Cach 1: Goi A: “S6d6 c6 s6 3 lap lai hai 1an, s6 4 1ap lai ba 1an, s6 5 13p lai hai 1an va cac chir
sb khac c6 mat dang mét lan.”
10! !
n(A4)= 0 - )
203120001010 213120101
n(A4) 136080 7

Xéc sudt can tim la: p(4)= (0) = 30388480 2593

=136080 (sb).

Céach 2: Goi A: “S5d6 c6 63 lap lai hai lan, sb 4 1ap lai ba lan, sb 5 lap lai hai lan va cac chir
sb khac c6 mat dang mét lan.”
Truwong hop 1: ;=3

S6 cach xép s 3 con lai la C. S6 cach x8p sb 4 1a 3. Sb cach xép s6 51a C?
S6 cach xép cac s6 con lai : 3!. Co: Co.C3.C2.3! cach xép.

Trwong hop 2: a; =4

Tuyén chon cic bai toan VD-VDC | 518



CHINH PHUC VD-VDC GIAI TICH NAM 2022 CHUYEN PE: TO HQP XAC SUAT

Cau 50:

S6 cach xép hai s6 4 con lai la C92. S6 cach xép s6 3 1a C72. S6 cach xép s6 5 1a C52
S6 cach xép cac s6 con lai : 31C6 : CZ.C3.C2.3! cach xép.

Truwong hop 3:: a; =5

S6 cach xép s6 5 con lai la Cé. S6 cach xép s6 3 1a ng. S6 céch xép s6 4 1a C63

S6 cach xép cac s6 con lai : 3! C6: C5.CZ.C2 3! cach xép.

Truong hop 4: : g, ¢ {3;4;5} . a; ¢0 2 cach chon.

S6 cach xép s6 3 con lai 1a C92. S6 cach xép s6 4 1a C;. S6 cach xép s6 5 1a C52

S6 cach xép cac s6 con lai : 3! C6 : Cy.C3.C2.3! cach xép.
n(A4)=Cy.C5.Cs.3+C5.C5.C5 34+ Cy.Cq .C3.31+ C4.C3.C3.31=136080 (s0).

R SR S n(4 136080 7
Xac suat can tim la: p(4)= nEQ; = 50388480 ~ 2593

Goi T 1a tap hop gdm cac sb tw nhién c¢6 7 chir sb d6i mot khac nhau. Lay tir 7 ngiu nhién mot

s6. Tinh xé4c suat dé lay dugc mot s6 chan chta cac chit s6 2, 3, 4 sao cho chir s6 2 ding
trudce chir so 3 va chlr so 3 dung trude chirso 4.

65 B 0 c. 2 p. 20
1944 1701 1512 1701
Loi giai
Cach 1:

Goi s6 ¢6 7 chit s6 doi mot khac nhau 14 a, a = a,a,a,a,a.a.a, , a, #0.

S6 phan tir ciia khong gian mau 1a n(Q) = 9.4¢ = 544320. Goi A 1a bién sb can tinh xc suat.
Taco a, €{0;4;6;8}.

Trwong hop 1: a, =0

Xép cac chirsd 2, 3, 4 vaosd a ¢6 C: cach, xép 3 chit s6 con lai ciasd a c6 A cach.

Vay truong hop 1: ¢ C;.47 = 2400 sb.

Trwong hop 2: a, =4

Néu a, =2 thico 5 cach xép chit s6 3, cac chit s6 con lai c6 47 cach.

Néu a, # 2 thi a, ¢6 6 cach chon (al & {0;2;3;4}), xép céc chirsb 2, 3¢o C7 cach, cac chit sb
con lai co 4. céach.

Vay trudmg hop 2 ¢6 5.4% +6.C2.4] = 11400 s6.

Truong hop 3: a, €{6;8}. a, c6 2 cach chon.

Néu a, =2 thico C? cach xép cac chit sé 3, 4, cac chit s6 con lai co 47 cach.

Néu a, #2 thi a, ¢65 cach chon (al & {0;2;3;4;a7}) , xép cacchirsd 2, 3, 4 ¢o Cs céch, cac
chit s6 con lai c6 47 cach. VAy truomg hop 3 ¢6 2(C?.4; +5.C;.47 ) = 4400 sb.

Do d6 n(A)=2400+11400+ 4400 =18200.

n(4) 18200 _ 65

Vay P(4) = = = -
n(Q) 544320 1944
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