Chd d& 02: Cuc tri cla ham sb

PE VDC SO 06 Cuc tri ham tong va ham hop

Caul: Chohamsé y= f(x) lién tuc trén R va c6 bang xét du dao ham f'(x) nhu sau

X | —= -1 0 1 +o0
f'(x) | = 0+ o - 0 +

Ham s6 g(x) = f(x2 -2x+1 —|x - 1|) c6 bao nhiéu diém cuc trj?
A. 8. B.7. C.9. D. 10.
Cau2: Chohamsé y = f(x) lién tyc trén R biét f(1)>1va c6 dd thi nhw hinh v& dudi.

yA

O

B
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1
|
1
|
|
|
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1
:
1 3

C6 bao nhiéu gia tri nguyén cia tham sd m e (—2020 ;2021) dé ham sd sau day c6 tat ca 9 diém

cuc tri g(x)= f3(x)+§f2(x)+m.
A. 1 B. 2 C.0 D. 4

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

X 1 2 3 4 +0
f'(x) + 0 - 0 * 0 - 0 i

TN

Ham s6 y = 2[]"(35)]3 —9[f(x)]2 + 12f(x) +2021 c6 bao nhiéu diém cuc dai?
A. 5. B. 10. C.7. D. 9.

Ciu4: Cho ham sb bac bén f (x) c6 bang bién thién nhu sau:

x — 0 -1 0 1 +00

£'(=) + 0 - 0 + 0 -

NN

z 2 3 1 2
86 diém cyec tiéu cia ham sb g(x)=[ f(x—1)] +2021 la
A.5. B.4. C.3. D.7.
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Caus5: Cho ham sb f(x) xac dinh va lién tuc trén R\{i\/g} , thdéa man

1-x*=2x"f(x)+xf*(x)- f'(x) va f(1)=0. Ham s6 g(x) :[f(Zx—lﬂ2 ¢6 bao nhiéu diém

cuc tiéu?
A. 0. B. 1. C.2. D. 3.

CAu 6: Cho ham sb bac nim y = f(x) c6dd thi y = f’(x) nhu hinh vé duéi day
y

o
_—— ] b
M

Tim tat ca cac gia tri cia m de€ so diém cuc tri ciia ham so0 g(x) = f(x2 —-3x+ m) Ias.

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

Cau7: Chohamsd y=f(x) liéntyctrén R vacodaoham f'(x)=(x- 12)2020 (x2 - Zx) . C6 bao nhiéu
gia tri nguyén cua me (—2020; 2020) dé ham s y=f ( > —-2020x +2021m) ¢6 3 diém cuc tri

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

Cau8: Chohamsé y = f(x) co dao ham trén R, g(-2)>0. DS thi ham s6 y = f'(x) nhu hinh v& bén

dudi.

S6 diém cyc tri caa ham s y = ‘g(x)‘ = ‘Zf(x+2)+(x+1)(x+3)+log2 2021 1a
A. 2. B. 1. C. 3. D. 4.

Cau9: Chohamsé y = f(x)=ax’+bx’ +cx+d c6 do thi nhu hinh v&
Y
4

A
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C6 bao nhiéu gia tri m nguyén dé ham sé y = f(‘f2 (x)—2f(x)— m‘) co 17 cyc tri.
A 4. B.0. C.2. D. 6.
Cau10: Cho f(x) la ham s6 bic bon thoa man f(0)=0.Hamsd f'(x) c6 bang bién thién nhu sau:

X ‘ —0 =2 -1 +00
+00 13
f'(X) \ / 4 \
3 —o0
Ham s6 g(x) = ‘f(x3)+ 6x‘ c6 bao nhiéu diém cuc trj?

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

Cau 11: Cho f(x) 14 ham s6 bac bon thoa man f(O) =0. Ham sb f'(x) c6 bang bién thién nhu sau:

b —00 -2 | +00
(x) +w\1/;\_w

Tim m nguyén dé ham sd g(x) = ‘f(x3)+3m2x+m—l‘ c6 nhiéu diém cyc trj nhét ¢6 thé. Thi

gi4 tri m nho nhét thoa mén thudc khoang nao dudi day?
3
A. (—2;0). B. (-1;1). C.|1,—].
(20 (-51) (2]

Cau12: Cho ham s6 y = f(x) c6 dd thi ham s6 y = f'(x) nhu hinh v& dudi day.

AY

Ham sb g(x) = (|x| + ‘xz —1‘) ¢ bao nhiéu diém cuc dai
A. 3. B. 4. C.5. D.7.
Céu 13: Cho ham s6 bac bon y = f(x), c6 @ thi nhu hinh v& dudi day

/)
VAN
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$6 diém cyc tri clia ham s6 g(x) =8f(x* ~3x+3)—(2x° —12x* +16x° +18x* —48x +1) la
A. 5. B. 3. C.7. D. 9.
Cau 14: Cho hai ham sé bac bén y = f(x) va y= g(x) c6 cac do thi nhu hinh duéi day.

A

4

86 diém cyc tri ctia ham s6 /1(x) = f7(x)+&* (x)-2f(x)g(x) 1a
A. 5. B. 4. C.6. D. 3.
Cau 15: Cho ham s bac ba y = f(x) c6 do thi nhu hinh v&

. \ A Ay 2 s cros A , e 2 1.x J4 2 .
Goi S 1a tap hop tat ca cac gia tri nguyén cua tham so0 m dé ham s6 y = f((x—l) +m) c6 3

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

Cau16: Cho hams6 f(x)=ax*+bx’+cx* +dx +e,(a0)co do thi ciia dao ham f'(x) nhu hinh v&.

Ay

M

| YT p———
~

VI

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

A. 7. B. 10. C. 14. D. 6.
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Cau17: Cho hamsé y = f(x) c6 bang bién thién nhu sau

X -0 -2 1 +o0
f'(x) - 0 i+ 0 -
+o0 5
\ 2 —o0

’ 9 ’ 2
S0 diém cyc dai cua ham s0 g(x) = [f(2x2 + x)} 1a
A. 3. B. 4. C.2. D. 1.
Céu 18: Cho ham sb bac bdn trung phuong f(x) co bang bién thién nhu sau:

X | —w -1 0 1 +0
S(x) = @ = B - ® &
430

e \_1/1\_1/90

S6 diém cuc trj ciia ham sé y = %[f(x) —1]4 la
x

A. 6. B.7. C.5. D. 4.
Cau 19: Cho hamsb y = f(x) c6 d6 thi nhu hinh vé& bén duéi:

y = f(z)

Tim tat ca cac gia tri cua tham s6 m dé do thi ham sb h(x) = ‘fz (x)+ f(x)+m‘ c6 dung 3 cuc
tri.

A.mzi. B. m<1. C. m<1. D.m>l.

Cau 20: Cho ham s6 bac bon f(x) c6 bang bién thién nhu sau:

r |—o00 -1 0 1 400

N

—
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4
-2
=

[f(x+1)]3 :

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

So6 diém cuec tri cua ham so g(x) =

CAu 21: Cho ham sb y= f(x) lién tyc trén cac khoang (—oo;Z)Vél (2;+oo) ¢ d6 thi nhu hinh v&.

S6 diém cyec tri ciia ham sb g(x) = f(|2x—1| + 2)151
A. 5. B. 4. C.2. D. 3.

Céu 22: Cho ham da thirc bdc bon y = f(x), ham s6 y = f'(x) c6 do thi nhw hinh v&

Yi
3 f'(x)
2|/
|
|
: 3
0 1 : T
I
|
:
|
B N ——
S6 diém cyc tiéu ctia ham sd g(x)zf(x4)—2x3 +1 1a
A. 3. B. 6. C. 4. D. 5.

Céiu 23: Chohambacba y= f(x) c6 dd thi nhu hinh vé bén. S8 diém cuec trj caa ham sb y= [xf(x - 1)}2

1a
yA [
|
N
[\ ,
T
|
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Ciu 24: Cho bang bién thién cua ham s6 f(2x —1) nhu hinh vé bén dudi. SO diém cyc tri cua ham s6

f(4—3 4x—x2) twong mg 12

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

Céu 25: Cho bing bién thién ctia ham s6 f(3-2x) nhu hinh v& bén dudi. Hoi ham s f(x* -2x) dong

bién trén khoang nao dudi day?

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

Cau 26: Cho ham sb f (x) lién tuc va xac dinh trén R. Biét réng ham sb f (x) c6 2 diém cuc tri 1a
x=a;x =8—a. Bén dudi cho bang bién thién ciia ham sb f(x2 —2x+3) . S6 diém cuc tri cua

ham sb f(x3 -3x? +1) 1a

X ‘ —a0 X, 1 5+2x, +a0
y 4 4
—a0 / \—1 / \ —al
B. 4. C. 8. D. 6

Céu 27: Cho bang bién thién ciia ham s6 f(x) nhu hinh vé. S6 diém cuc tri cia ham s6 g(x) = x‘*.[f(x)]2

A. 3.

la:
x s - 0 4 +0
? 0
e \ / \
-1
A.9. B.6. C.5. D. 7

Cau 28: Cho bang bién thién cta ham sd f(x) nhu hinh vé. S6 diém cuc trj cia ham s

g(x)= xz.[f(erZ)J6 1a
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x —00 -2 0 2 +oo
2 2
f(=z)
=4
—00 —co
A. 5. B. 12. C.7. D. 9

Cau 29: Cho do thi ham da thirc y = f(x) nhu hinh v&. Héi ham s6 g(x)= f(x).f(2x+1) c6 tat cd bao

nhiéu diém cuc tri?

[

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

Cau 30: Cho bang bién thién cua ham da thirc f (x) nhu hinh v&. S6 diém cuc tri caa ham sd

g(x)=(x=2) [f(x-1)] 1a:

% —0 =2 -1 1 2 +o0
) 3\ 0 /
_2/ \
—aB.5. C.7. D. 6.

Céu 31: Cho ham s6 y = f(x) lién tuc trén R. Biét dd thi ham s6 y = f(x* —x) nhu hinh vé&. Hoi ham

A. 8.

$O y= f(x2 —2mx —|x - m| + mz) c6 tat ca bao nhiéu diem cyec tri.

y
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Cau 32: Cho ham sb y=f (x) c6 dao ham lién tuc trén R. Biét d6 thi ham sb f (x) duoc cho nhu hinh
vé. Goi S la tip cac gid tri nguyén cia tham s6 me [—21;21} dé ham s6

y= f(—|x + 2021m| —2m+ 1) c6 ding 5 diém cyc tri. S6 phan tir ctia S 1a:

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

Cau 33: Cho d6 thi hiam s6 y = f(x) nhu hinh v&. Hoi ¢6 bao nhiéu gia trj thyc clia tham s6 m sao cho
ham s6 y = f(x3 —mx’ —5x+4m) c6 6 diém cuc tri?

A

¥

=Yy

A. 1. B.2. C.4. D.5s.
Ciu 34: Cho bang bién thién ciia ham s6 f(x) nhu hinh v€ bén dudi. Hoi co tat ca bao nhiéu gia tri

nguyén cta tham s6 m dé ham sb y= [f(x) - m]3 —-3f(x) c6ding 9 diém cuec trj?

+o0

) =
£(x) \
=L,
-5

A. 4. B. 5.

C. 6. D. 3.
Cau 35: Cho ham s6 f(x) c6 dao ham lién tyc xéc dinh trén R, ¢6 d0 thi ham s6 y = f(x) nhu hinh v&
bén dudi. goi S 1a tdp hop chia cac gia tri nguyén coa tham s6 m dé ham s

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

AVAWS
.

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

Cau 36: Cho ham s6 f(x) c6 dao ham lién tuc va xac dinh trén R, d6 thi ham s y = f(x) nhu hinh v&

dudi. goi S 1a tidp cac gia tri nguyén cia tham sd me[—ZO;ZO] dé ham s

y= (f(x))2 —Z(m +2)f(x) —3m+12 c6 dung 5 diém cuc tri. S6 phan tir ciia tap S 1a:

|

A. 35 B. 32 D. 34
Cau 37: Cho ham s f(x) c6 dao ham lién tuc va xac dinh trén R, dd thi ham s y = f(x) nhu hinh vé&
dudi. goi S 14 tap cac gid tri nguyén cta tham sb m e [—20;20} dé ham s y = ( f(x)+m)2 co

dung 5 diém cuec trj. SO phan tir cia tép S la:

A. 20 B. 22 D. 19

Ciu 38: Cho ham sd 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 s y= [f(x)]3 + 6[f(x):|2 +2021 co bao nhiéu diém cuc tiéu?

T —0o0 —

+00

2 0 3 +00
1 +oo
f() / \ /
—3
4
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A. 3 B.5 C.6 D. 7

Cau 39: Cho ham s6 y = f(x) c6 dao ham lién tyc trén R va ¢6 d6 thi y = f’(x) nhu hinh v& dudi day.

Biét rang f(lO) = 30f(—6) = 30f(5) =30. Hoi ham s y = f(f(x) —3x +9) ¢ tit ca bao nhiéu
diém cuc tri?

Y

A 7. B. 3. C.5. D. 9
Cau40: Cho ham s yzf(x) lin tuc trén R va c6 bang bién thién nhu sau. Héi ham sé

y= f(x3 -3x +1) c6 bao nhiéu diém cuc tri?

® [0 3 0 1 +0
1 -2
e / / \
— -6 -0
A 7. B. 3. C.5. D. 9
Cau41: Cho ham sd y = f(x) c6 dao ham lién tyc trén R va c6 d6 thi ham sb y = f’(x) nhu hinh vé
duéi day. Goi S 1a tap chira tat ca cac gid tri nguyén ctia tham sb m dé ham s6 f (2*’3’3"+2 + m)
c6 ding 9 diém cyc tri. SO phan tir ciia tap S 1a:
Ay
™ T
A. 8. B. 6. C. 4. D. 10
Cau42: Chohamsd y = f(x) c6 dao ham lién tuc va xac dinh trén toan R. Biét rang biéu thirc dao ham

f’(x) = (xz —5x+1—%j(x2 —4x+%+ 8} .Goi S 14 tap hop cac gia tri nguyén ctia tham s6 m
dé ham sb f(|x|) ¢6 5 diém cyc tri. SO phan tir chatap S 1a
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Cau 43:

Cau 44:

Cau 45:

Cau 46:

Cau 47:

A. 31. B. 35. C. 33. D. 37
Cho ham sd y=f (x) ¢6 bang bién thién nhu hinh vé& dudi day. Hoi co tat ca bao nhiéu gia ti

nguyén ciia tham s6 m dé ham s6 g(x)= f*(x)-3mf(x)+11-2m c6 ding 9 diém cyc tri?

x |- 3 0 1 +00
=) 1
f@) / \ / \
. 5 -
A. 3. B.5. C.8. D. 9

x?-2x
Cho ham 0 y = f(x) 6 & thi nhu hinh v& duoi day. Pat f(x)= [ g(t)dt. Sé diém cyc tri
2018

ctia ham s6 f(x) tuong ung la:

g(x)

Vi
%

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

th 4

Cho ham s6 f (x) = x° —3x+1. Hoi c6 tit ca bao nhiéu gi tri nguyén cia tham s6 m e [—60; 60:|
dé phuong trinh f (x2 —2mx + 1) ¢ dung 3 diém cuc tri?

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

Cho ham s f(x) = ‘x3 —3mx* + 3(2m - 1)x - m‘ . Hoi ¢6 tat ca bao nhiéu gié tri nguyén ctia tham
s6 me [—2022; 2022] dé ham s6 f (x) ¢6 ding 5 diém cyc tri nam vé phia bén phai cua truc
tung Oy ?

A. 2019. B. 2020. C. 2021. D. 2022

Cho ham s6 y=f (3 - 2x) nhu hinh v&. Biét ring tat ca cac gi4 tri thuc ciia tham sé m dé ham

sb f(x2 —2m|x|) c6 dang 7 diém cyc tri 1a (a;b]. Gia tri ciia biéu thitc P = 2(a2 +b2) la:

A },‘

A. 5. B. 10. C. 15. D. 20
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Cau48: Chohamsb y=f (x) nhu hinh vé&. Hoi c6 tat ca bao nhiéu gid tri thuc ctia tham s6 m ¢ ham

s6 f(x3 —mx® —2x+ m) c6 ding 6 diém cuc tri?

A

-V

A. 3. B. 1. C. 4. D. 2
Ciu 49: Cho ham sb bac ba c6 bang bién thién nhu hinh v& duéi day:
@ —w -2 1 + oo
y' + 0 - ] +
4 + o0

Y /
—w 2 |

2

S gia tri nguyén cua tham s6 m dé ham sb y= f(x3 —3‘x —1‘ + m) ¢6 10 diém cuc tri?

A 2. B. 3. C.0. D. 1
Ciu 50: Cho ham sb bac bon c¢6 @6 thi nhu hinh vé duéi day:
\y
Bl mmmm e :
1 E €Z

o)\ 5
—921}-2 :
| E R P TOR NER..

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 cuc tri?
A. 2. B. 3. C.0. D. 1
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Céu 51: Cho ham sb bac bdn c6 dd thi nhu hinh v& duéi day:

S4 diém cuec tri
A.5.
Cau 52: Cho hamsd y

AY

]y

ciia ham s6 g(x)=x’ [f(

B.7. D.1

=f (x) c6 dao ham trén R va c6 bang bién thién nhu sau:

¢ | —o -3 -1 1 2 3 + o0
u'(z)
S6 diém cyc dai ctia ham s6 g x —8x+7‘ x’ —3 la:

A. 6.

B.7. C.8. D. 9
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BANG DAP AN
1B 2C 3.A 4B 5D 6.C 7D 8C 9C 10D
1nD 12.A 13.A 14.A 15.A 16.A 17.C 18.C 19D 20C
21C 22C 23B 24 A 25B 26.B 27D 28D 29.A 30D

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

41B 42C 43C 44C | 45A | 46C | 47B | 48D | 49C | 50D
51B 528

HUGNG DAN GIAI CHI TIET
Caul: ChonB

x—1

Ta co: g'(x)z(Zx—2— ].f'(x2—2x+l—|x—l|)

=1

:(x—l)(2—|xl_l|}f'(x2—2x+1—|x—1|):(x—l)[2|x__l|_l}f'(x2 —2x+1-|x-1))

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

3
Khi: 2.|x—1|—1=0<:>|x—1|=%<:> f
2

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

Giai cac phuong trinh trén ta dugc |x - 1| =1 =

= g'(x)=0 c6 7 lan d6i déu . Vay ham s c6 7 diém cuec tri.

Cau2: ChonC
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S6 cuc tri cia ham sb g(x)=f3(x)+%f2(x)+m bang sd cuc tri cua ham s
h(x)=f3(x)+§f2(x)+m cong véi sb giao diém cia dd thi ham sd

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

3

Xéthémsé:h(x) f3(x)+2f2(x)+m
Co:h'(x)=3F*(x).f'(x)+3f(x).f'(x)= 3f(x).f’(x)[f(x)+1]

f(x)=0 |[*=9

x=3

Giai phuong trinh: h'( ) 0= f’(x) 0 & a1

()= | x=a (a<0)
Bang bién thién

2T a 0 1 3 + o
h'(z) +

h{) / \ ~ /

1 : \ . . 2 .
Ta c¢o h(l) >m +E . Nén d& do thi ham so g(x) c6 9 diém cuc tri
1 —1 X e A A A ;o ey P 5
S m<0<m +E = 7< m < 0. Doi chiéu dicu kién suy ra khong cd gid tri nao cua m .

Cau3: Chon A
Hams6 y=g(x)=2[ f(x ] ~9[f(x
Tacd y' =6.1° (x).f"(x) =18 (x).f"

TF +12(x)+2021 lién tuc trén R

)
(x)+121"'(x) =6f'(x)[f2(x)—3f(x)+2}

A
Giai phuong trinh dao ham: y'=0<| f

Tir (1), tacd f'(x)=0s

1
2
3"
4

= ® o=x =

x=ae(-mo;l)
x =2 (nghiem kep)
x:be(3;4) '

x=ce(4+x)

Tir (2),tacd f(x)=1c
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Caus:

xzde(a;l)
xzee(l;Z)
Tur (3),taco f(x)=2< :
x=3(nghiem kep)
x=ue(c;+mo)

Lap bang xét dau, ta c6

x —o a d 1 e il 3 b 4 c u +
F(x) + | + | + 0 | 0 . 0 | -0 [F5 |+
flx)-1 -0 | .| + 0 . | S I
flx)-2 Zall ] = A0 .| Oy s ) el o= [ s | [ s TR
¥ + 0 - 0 0 0 0 - 0 0 - 0 0 - 0+

Dua vao bang bién thién, ta c6 ham s y= g(x) c6 5 diém cuc dai.
Chon B
Taco: g (x)=2f(x-1)f (x-1)

x—lza(a<—1) __x=1+a(x )
x—1=b(-1<b<0) x=1+b(0<x<1)
, ’ F(x=1)=0 x—1=c(0<c<1) x=l+c(l1<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
* O<x—l<l |l<x<2
X - 1+a 0 1+b 1 1+c 2 1+d 4
f(\—l) - 0 + + 0 _ -0 + + 0 —
f(x-1) + + 0 - | - 0 + + 0 - ~
g (x) — 0 +0 -0 + 0 — 0 4+ 0 — 0 +

Véay ham sé y = g(x) ¢6 4 diém cuc tiéu.

Chon D
Ta co:
1=’ =22 f (%) +2f” (x) = /(% )<:>1+f )=x[x* +2xf( )+ /2 (x) ] =x[x+ £ (x)]
) ) 2,
[x+f(x ] I[x+f e = [ x+f( ) 2 ¢
Dof(1)=0:>—1+f(1)=%+cz>cz—%
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Khi d6: ——— :x2_3:>f(x):— CHNENT V.
(+*-3)

x+f(x) 2 x’ =3
=xox -3x+2=0 (x-1)" (x+2)=0 x=1vx=-2

Suy ra: f(x)=0< ——
2 —

x=1

Vi f'(x) =0 dx= (2" -3) <:>4x=x4—6x2+9<:>x4—6x2—4x+9=0<:>[
x=a>2

2x—1=-2 =T

Khido: g'(x)=4/"(2x-1) f(2x-1)=0=| 2x-1=1 & x=1
2x—1=a a+1 3

L 2 2
Ta c¢6: f(x) khong x4c dinh khi x:J_r\/g:g(x) khong xac dinh khi

+
2x—1=i\/§<:>x=_ 3+1

Mit khac: g'(-1)=4./'(-3).f(-3) = 4.[—%).§< 0 va

H[l—iJn;“T g (x =+00, H(l_idn;l] g (x =+00, Hiigi‘ ] g (x) = 00, H[l_iJn;l] g (x) = 400,

2 2 2

lim g (x) =0, lim g(x) =+

X—>—00

Ta c6 bang bién thién:

R B+ . V3+1 a+l o
2 2 2 2
g'(x) - 0 + - 0 + - 0+
400 +oo|(+00 +00 |[+00 +00
Tir bang bién thién suy ra g(x) ¢6 3 diém cyc tiéu
Cau6: ChonC
2x-3=0 (1)

Ta co: g'(x)=(2x—3).f’(x2—3x+m). Cho g'(x)=0<

Ta co: (1)©x:§.

8
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X =3x+m=0 m=—x>+3x
Vé(2)<:> X' =3x+m=2 o |m-2=-x*+3x.
X =3x+m=a, a>?2 m—a=-x"+3x

Vi x* =3x+m=2 thi g’(x)=0 c6 nghiém kép.

Xét ham s6 y = —x* +3x ta c6 do thi

VA
9/4
m 'l B
] \
/ 3 X
i 3 —
] i) F
m-a If 1 \
/ \
/ II\‘-.
|'/ ll't

Do a >2,suyra m<% phuong trinh g'(x)=0 c6 5 nghiém don phén biét nén g (x) c6 5
diém cye trj khi va chi khi m <%

Cau7: ChonD
Taco:y = f(x” —2020x+2021m) = y' = (2x-2020) f'(x* -~ 2020x+2021m
= (2x—2020)(x” - 2020x + 202 1m — 12

2020 (

x’ —2020x+2021m)(x2 —2020x +2021m —2)
2x-2020=0 (
X% =2020x+2021m —12 =0(2
x*=2020x+2021m=0  (
X2 —2020x+2021m-2=0 (

202

D& thy (2),(3).(4) khong c6 nghiém chung, va (x* —2020x+2021m—12) ">0,vxeR nén
ham s6 y = f(x2 —-2020x + 2021m) c6 3 diém cyc tri duong khi hai phuong trinh (3),(4) ¢6 2
nghiém trai ddu khac 1010 .
. o 2021m <0
(3) ¢6 2 nghiém trai dau khac 1010 < oS m<0
1010* —2020.1010+2021m # 0
2021m-2<0

(4) c6 2 nghiém trai déu khac 1010 < ) om<—
1010* —2020.1010+2021m -2 # 0 2021

Vay m <0 thi ham s6 ¢ 3 cuc trj duong.
Do m e (-2020;2020) nén c6 2019 s6 théa mén yéu cau bai toan.

Cau8: ChonC

Tu duy todn hoc 4.0 — Luyén thi Bai hoc 2022 | 168



Phan Nhat Linh Fanpage: Luyén thi Bai hoc 20292

Xétham sé 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 1 =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 thiciua y = f '(t) va duong thang y = ta co
t=-1 x+2=-1 x=-3
t=0 x+2=0 x=-2
= o .
t=1 x+2=1 x=-1
t=2 x+2=2 x=0

Bang bién thién ctia ham s6 g(x)

x |- —3 I
g'(x) -0+ 0 + 0 +

g(x) / \ /

Suy ra ham s6 g(x)z2f(x+2)+(x+l)(x+3)+log2 2021 ¢6 2 diém cuc tri va g(x)zO co 1

nghiém boi 1€ .

Vay ham s6 y =|g (x)| =2/ (x+2)+(x+1)(x+3)+log, 2021 c6 3 diém cyc tri.

dat cuc tri tai cac diém x=—-2 va x=1

x)
(/7 (x)- ‘}Ei‘)x) m) (f*(x )m‘zf( x)=m ,<‘f2(x)_2f(x)—m‘)

Cau9: Tathiy hamsd y= f(

Taco: y' =

2 )(f(x
\f x)-21(

(
)) 2/ [‘f )m\+2](\f2(x)2f(x)m\1)

X m‘

169 | Facebook tac gid: Phan Nhat Linh



Chd d& 02: Cuc tri clia ham sb

[f(x)=0e x=-2x=1
f(x)=lex=a,x=b, x=c
FH(x)=2f (x)-m=0 f2(x)-2f (x)=m
|77 (x)-2f (x)=m|=1& f7(x) -2/ (x)=m1
Xethim'sb g(x)= /7 (¥) -2/ (x): g'(x) =2/ (x)[ £ (x) 1]
(

=g(b)= =1"-2.1=-1
f’(x)=0<:>x=—2;x:1 g(a) g 2) g(c)
g'x)=0e . {g(-2)=42-24=8
f(x)=l<:>x=a,x=b,x=c ,
g(l):(—l) —2.(—1)=3
Béng bién thién ham s6 g (x)
x —ny a —1 b | c +no
¢ (x) — 0 <+ o - 0o - 0 — o T
glx) | oo

_|/ 3\_|

Sé nghiém boi 1¢é cia y'=0 phu thudc vao sb giao diém cua dd thi ham s g(x) véi 3 dudng

—1

thing d,:y=m+1,d,: y=m, d,:y=m—1.
Yéu ciu bai toang twong duong véi 3 truong hop sau.
Truong hop 1: d,,d,,d, déu cit do thi ham sd g(x) tai 4 diém phan biét khong tring véi cac
diem xe{-2%ab;c}.
3<m+2<8 I1<m<6
meZ

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

Truong hgp 2: 2 dudng thang d,,d, cit @6 thi ham s6 g(x) tai 6 diém phan biét va d, khong
cit hodc tiép xtic dd thi ham sb g(x) tai diém co tung do béng -1.
-1l<m+2<3 —3<m«<l1

S{-1<m<3 ei-l<m<3e-1l<m<l—ZF5m=0(2).
m—2<-1 m<1

Truong hop 3: Hai duong thing d, cit do thi ham s6 g(x) tai 2 diém phan biét va d, cit do
thi ham s6 g (x)tai hai diém phan biét, d; ct g(x)tai 6 diém phan biét.
m+22>8 mz=6

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

Tu (1) ,(2) &(3) = ¢6 2 gi tri cia m thoa mén yéu cau bai toan.

Cau 10: Chon D
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Cau 11:

Xét ham s6 h(x)zf(x3)+6x co h'(x)=3x2f'(x3)+6.
Taco h'(x) =0 f'(x') == (¥)

X

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

Tubangbién thién: f'(-2)=3, f'(-1) :$ ta tim dugc a = —%, C= —% ,2trdo f'(0)=2>0
Vé6i x<0, f'(x)>0 nén kéo theo f'(x3)>0 ma ;—3<0 nén phuong trinh (*) khong c6
nghiém va h'(x)>0 .

Véi x>0, f'(x)1a ham s nghich bién, con ;—3 1a ham s dong bién nén phuong trinh (*) ¢6
nhiéu nhat 1 nghiém. Ta c6 /4'(0)~ +o va /'(+w)~ —o nén phuong trinh (*) c6 nghiém duy
nhat x =c > 0. Tir d6 ta c6 bang bién thién cua /(x)

X —0 0 c +o0

h(c)
h(x) 0

—o0 —00

Dotaco 2(0)= f(0)+6.0=0 nén h(c)>0

Tir d6 suy ra ham s6 g(x)=|h(x)| c6 3 cye tri.

Chon D

Xétham s6 h(x)=f(x*)+3m’x+m—1c6 h'(x)=3x"f"(x*)+6m’ .

Néu m=0 thi h(x)=f(x*) nen g(x)=|f(x")+3m*x+m=1| co 3 cye tr
Xétvoi m#0

Tacs h(x)=0e f'(x') =22 (3)
X

3 2
Ta d& dang thiy duge f"(x)=a(x+1)(x+2)= f'(x)= a(%+%+2x+C]

Tir bang bién thién: f'(—Z) =1, f'(—l) :% ta tim dugc a=-1, C = —%, tur do f'(O) = % >0

2

T <0 nén phuong trinh (*) khong c6
x

Vé6i x<0, f'(x)>0 nén kéo theo f'(x3)>0 ma
nghiém va h'(x)>0 .

2

Vé6i x>0, f'(x)laham s6 nghich bién, con 1a ham sb dong bién nén phuong trinh (*)
2m?

.X2

x
<A £ A , g 3 2m2 \ . .3 N
nhiéu nhat 1 nghiém. Ta c6 lim| f (x )+ — |40 va lim| f (x )+ ~—0 nén

x—0 X X—>+0

phuong trinh (*) c6 nghiém duy nhit x=¢>0.
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Chd 96 02: Cuc tri cia ham sb
Tir d6 ta c6 bang bién thién cua /(x)

X —0 0 c +o0

h(x)

—o0 —o0
Dua vio bang bién thién va 4(0)= f(0)+m—1=m~1 nénhamsd g(x)= ‘h(x)‘ ¢6 nhiéu nhat
3 cuctrinéuh(c)>0. Tur d6 ta can 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 y = f(x) nhu sau

s | <sa 1 1 2 +00

f'(x)

NN AN

bat u =|x|+|x2 —1|.

Ta c6 bang ghép truc sau:

& —o0 — 0 1 —+oco
|z | —x —x 0 x x

|2 — 1] x? —1 0 1 — 22 1— z? (0] xz2—1
k2% 22—z —1 1—x—x? 14— 22 2+ ax—1

O i T O M O S 5

LN NSNS NS

Vay ham sb g(x) = f(|x| +‘x2 —1‘) 6 ba diém cyc dai.

Cau13: Chgn A

Taco: g'(x)=8(3x"=3) f'(x’ =3x+3)—(12x" - 48x" +48x” +36x - 48).

3_
=24(x? —1)[f’(x3 —3x+3)—%}
X -1=0= x==1.

x3—3x+3)+1

f’(x3—3x+3):( > (1).
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Tir d6 thi ham s6 y = f/'(x), ta co:

Y
3

l

1

I

17 = I

= : !
o [e=

t

Pjt £ = x* —3x +3. Phuong trinh (1) tro thanh: f’(t)z%@ =1 .
(=5

Voéi t =—-1tacd: x’ —3x+3=-1. Phuong trinh nay c6 1 nghiém.

x=1
Vi t =1 taco: x3—3x+3:1<:>{ 2,trongd() x =1 la nghiém kép.
X=-

=2
Vi t =5 taco: x3—3x+3=5<:>[x 1,trong do x =-1 la nghiém kép.
X=-

Nhu vay g’(x) =0 c6 3 nghiém don phan bi¢t va 2 nghi¢ém bdi ba.

Cau 14: Chgn A

Ta co: h(x) = [f()c)—g(x)]2 = h'(x) = Z[f(x)—g(x)][f’(x)—g'(x)].
h,(x):()@{f(x)—g(x)ﬂ )
S'(x)=g'(x)=0(2)
Tir d6 thi ta thiy phuong trinh (1) co ding 3 nghi¢m phan biétla x=-1; x=x, ()c1 € (—1;3)) ;
x=3,va f (x) - g(x) d6i dau khi di qua cac nghiém nay. Do d6 cac nghiém trén 1a nghiém boi
léctia (1).Ma f(x) va g(x) déulada thirc bac 4 nén bc clia phuong trinh (1) nhé hon hodc
bang 4. Tir d6 suy ra phuong trinh (l) la phuong trinh bac 3.
Do phuong trinh (1) la phuong trinh bac 3 c6 3 nghiém phan bi¢t nén phuong trinh (2) phai
c6 2 nghiém phan biét khong trung cac nghiém ctua phuong trinh (1) .
Suy ra h'(x)=0 c6 5 nghiém phan biét va A'(x) d6i dau khi di qua cac nghiém day, nén ham
h(x) c6 5 diém cuc tri.
Cau 15: Chgon A
Xét ham sé y = f(()c—l)2 +m) c6 dao ham ' = 2(x—1)f’((x—1)2 +m).

x=1 x=1
Cho y'=0< (x—1)2+m=—1<:> (x—l)zz—l—m
(x-1Y+m=3  |(x-1)=3-m
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Pé ham sb c6 3 diém cuec tri thi —l—mS0<3—mc>—1£m<3:>me{—1;0;1;2}
Vay téng cac phan tir cia S 1a 2.

Cau 16: Chon A
Taco y'=(f(x)—2x)'.f"(f(x)—2x)=(f'(x)—2).f"(f(x)—2x).

\
—
=
N—
|
[\)
I
(e}

y'=0©{

Khi f'(x)-2=0< f'(x)=2 c6 3 nghiém.

f(x)—2x=m 1))

f(x)—2x=n (2)'

Xét phwong trinh (1): f(x)—2x=m(m <0), ddt g(x)=f(x)-2x=>g'(x)=/"(x)-2.
x=x <m

Phuong trinh dao ham g'(x)=0< f'(x)=2<|x=0

Khi f"(f(x)—Zx)zO:{

X=X,>n
Béng bién thién:
x —o x, <m (0] s =¥ +oo
g'(x) + 0 . 0 + 0 Es

= /\/’\

Tir bang bién thién = phuong tr1nh co 2 nghiém.

Xét phwong 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=x,>n
Béng bién thién:
x —o x, <m 0 x, >n +o0
h-(:\,) + 0 — 0 + 0 —

o | S TN

Tir bang bién thién = phuong trinh ¢6 2 nghiém.
Vay ham sé y = f'(f(x) —2x) c¢6 7 diém cuec tri.

Cau 17: Chon C

Taco g’(x)z([f(zx2 +x)]2), =2f(2x2 +x)(4x+1)f’(2x2 +x).
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Cau 18:

Cau 19:

-1£V1+8a

o xma (asr) |y
f(2x2+x)=0 1 o
g(x)=0e|ax+1=0 | 3 N R
f'(2x2+x)=0 23" +x=1 le
2x° +x=-2 2
B | x=-1

Vi a >1 nén co thlr ty cac nghiém cua g'(x) =0 la:

—-1-+/1+8a 1 1 _ —1+~1+8a

X = 4 <x2=—1<x3=—z<x4=5<x5— 4
Vay g ) 0 c6 5 nghiém don nhu trén suy ra g( ) d6i dau khi x chay qua cac nghiém don.
Vi Oe( %%) Oe x3,x4)). Xét g'(0)=2./(0)f'(0)>0. Suy ra g'(x)>0 trén khoang

(—i %) hay khoang xs,x4) Ta c6 bang xét ddu cua g’(x) nhu sau

—00 X1 X2 X3 X4 X5 _|_ o0

Taco ha‘lmf(x) lién tuc trén R nén ham sb g(x) = [f(2x2 + xﬂ2 cling lién tuc trén R.

Vay ham sb g(x)z[f(2x2+x)]2 c6 2 diémcucdaila x=x,=—1va x=x, =—

Chon C
=0
sy 4 2 . f(0)=1 4 2
Giastr f(x)=ax"+bx" +c. Tu < <b=-4.Suyra f(x)=2x"—4x"+1.
reEn=0"") "
C =
f&ED=0
Khi d6 y = %[2)5‘ —4x2]4 =2 x*(x2=2)*. C6 y'=2%4x0 (x> =2)’.(3x* - 2).

X

2 .
Vay'=0< x=0; xzi\/z ; xzi\/;.Dod(),hélmsG y ¢0 5 cuc tri.

Chon D

Xét g(x)=/2(x)+f(x)+m=g'(x)=2f(x)f"(x)+/"(x)=
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Chd d& 02: Cuc tri clia ham sb

1
Ta co: f'(x)=0:>c() hai nghiém 1a x=0;x=3 va f(x)z—Ez c6 mét nghiém la x=a <0
nén ham s g( ) ¢6 ba cuc tri. Do d6 dé dd thi ham sb h ‘ f +m‘ c6 dung 3
1
cuc tri thi phuong trinh fz(x)+f(x)+m=0 v0 nghiém <:>A=1—4m<0©m>z.
Cau 20: Chon C
Tur bang bién thién = phuong trinh f(x)=0 cé banghiémla x=-1; x=0; x =1
= f'(x) codang f'(x)=hx(x- 1)(x+1)=k<x3—x),v(yi keR va k+#0

4 2
X X

:>f(x)=k(7—?+C], C 1a mot hang s6
o , , i-Lic|=z [k=716
Ma do6 thi ham s6 f(x) di qua (1;3) va (0;-1) = 4 o c 1

4 2
:>f(x):—16(x——x—+%j=—4x4+8x2 -1

= f(x+1)=—4(x+1)" +8(x+1) ~1
= f(x+1)=—4(x" +4x" +6x" +4x+1)+8(x* +2x+1)-1
:>f(x+1)=—4x4—16x3 —-16x° +3 :>f'(x+1)=—16x3 —48x* —32x
a(x=2) [f(x+)] ~(x=2)" 3[f(x+1) ] /" (x+1)

[f x+1 ]6
4(x=2) f(x+1)=3(x=2)" /' (x+1) _(x=2)[4/ (x+1)=3(x=2) /" (x+1)]

[f(x+1)]4 [f x+1]

x-2=0x=2
4f(x+1)=3(x=2) f'(x+1)=0
Phuong trinh: 4 f (x+1)-3(x—-2) f'(x+1)=0
e 4(—4x* 162" —16x +3)-3(x—2)(~16x" — 48x* =32x) =0

Taco: g'(x)=

= g'(x) =

Do do: g'(x)=0 <

<:>—16x4—64x3—64x2+12—3(—16x4—16x3+64x2+64x)=0

< —16x* —64x° —64x% +12+48x* +48x° —192x* —192x =0

< 32x  —16x1 =256x2 —192x+12=0 < 8x* —4x* —64x* —48x+3=0

Xétham s h(x)=8x" —4x’ —64x" —48x+3
X=X

Tacod: h'(x)=32x"—48x" —128x+12=0 < | x=x, Vi x; <-1<0<x, <1<2<x,
X=X,

Béng bién thién:
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Cau 21:

Cau 22:

z —00 1 =1 0 x9 1 T3 +00

W(x) -0 + 0 - 0+

+00 +00

h(zs)
i) \ /7_1/73/7\
h(z1) ~105

h(xs)
Tur bang bién thién suy ra phuong trinh /(x)=0 c6 4 nghiém phan biét

Ma h(2)=-233 = x =2 khong la nghiém cta phuong trinh /(x)=0
= Phuong trinh g'(x)=0 c¢6 5 nghiém phén biét

A A (x_2)4 R .
Vay ham so g(x) =———— ¢0 5 diém cyc tri.

[/ (x+1)]
Chon C

2(2x-1)

g(x)zf(|2x—l|+2):>g'(x)= |2x—1|

f'(|2x—1|+2)

[2x—1|+2=—-1(VN)
Taco: g'(x)=0<x f'(|2x-1|+2)=0< |2x—l|+2:%(VN) S2x-1+2=4

2x-1]+2=4

2x—1=2 Y

<:>|2x—1|=2<:{2 e
r—l=—

X=——=

2

g'(x)khéng xac dinh tai xzévé g'(x) ddi dau tai xzé, nhung tai xzé thi g(x) khong

xac dinh . Vay ham s6 ¢6 2 diém cuc trj 1a xz;,xzi.
Chon C
Ta c6: g(x) zf(x4)—2x3 +1 = g'(x) =4x3.f'(x4)—6x2 =2x2.[2x.f'(x4)—3]

X' =0
Xeét g'(x) =0

177 | Facebook tac gid: Phan Nhat Linh
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Cau 23:

Cau 24:

x==4lf
[(x<0 x=-%a
3 x<0
e~ R e
(*)<:> 0 2(‘/x_4<:> xzof\/x:a\/x:cvx:afc> x__%
x> {x>
x:
4 _ 4 _ 4 _
f'(x4)=2434 x'=1vx'=bvx =e x:%
x

Béng bién thién:

g |l—oo =Vd Ve  —va _YF o 1
-0 +0 -0 4+ 0 -0 -0+ 0 — 0 +
N i N I

Vay ham s6 g (x) c6 4 diém cyc ticu.

Chon B
bat: f(x)zax3+bx2+cx+d :f’(x)=3ax2+2bx+c.

Ta c6: dd thi giao voéi truc Oy tai diém (0;1) =d=1.

Db thi ham s y =f(x) c6 hai diém cuc tri 1a (—1;3); (1;—1) nén

3a—-2b+c=0
3a+2b+c=0 b=0
+2b+c=
- ¢ <qa=1 :f(x)=x3—3x+1.
a+b+c+1=-1 3
c=-

—a+b—c+1=3

:>f(x—l)=(x—1)3—3(x—1)+1=x3—3x2+3:>f'(x—1)=3x2—6x.

Co g(x)z[xf(x—l)]2 = g'(x) =2xf(x—1)[f(x—1)+xf'(x—1)].
= g'(x) =2x(x3 -3x° +3)(4x3 -9y’ +3).
[x=0

x~2,532

x~1,347

x~—0,879.

x~2,076

x~0,694
| x~—0,52

x=0
Suyra g'(x)=0&|x" -3x+3=0 <
4x’ —9x* +3=0

Phuong trinh g'(x) 1a phuong trinh bac 7 va ¢6 7 nghiém phén biét nén ham sd g(x) ¢6 7 diém
cuc tri.

Chon A

Taco Vdx—x* =\J4—(2-x)" €[0;2]
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Lzzf'(4—3 4x—x2)

dx—x

y=f(4—3 4x—x2):y'=3

x—2=0

y=be f'(4—3m)=0
f'(4—3m)=f'{2w—1]=o

2

5-3y4x—x* 15

Taco Vax—x> =+J4—(2—x) e[0:2] nen 27X [——;—}
aco \Vdx—x (2-x) e[ ]nen 5 € 553
2 2

f,{25—3 421x—x _1}0 5—3\/421x—x

=2 Vdx—x" = l
3
Phuong trinh nay c6 2 nghiém
Vay »' ¢6 3 nghiém, va qua mdi nghiém nay thi y’ doi dau, do d6 ham s6 c¢6 3 cuc tri.
Cau 25: Chon B
Truée hét ta khoi phuc bang bién thién cia ham sb f (x) tir bang bién thién cta ham
f(v(t)) = f(3—2t) nhu sau:

t —oa -1 1 3 +o0

r=3-2t 5 -3 —00

+oco 5 1
fB—2t)=f(z) |t A0
\ / 3
g \
-2

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

T —00 -3 1 5 +00

fz) |t

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

ghép truc nhu sau:
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Cau 26:

Cau 27:

Suy ra ham sé dong bién trén (1—\/3;1—\/5), (1;1+\/§), (1+\/g;+oo).
Ma (1;2)c(1;1+\/§). Nén ham s6 dong bién trén (1;2).

Chon B

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

x=2=a
x=6=8-a

= ham sd f(x)co 2 diém cyc trila x=a;x=8—a.

Khido f'(x)=0< —x*+8x-12=0 <:>[

Taco f(xz—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

S| -2x+3=2 < |x=-1=x,

{2x—2:0
x> -2x+3=6 x=3=5+2x,

f—g
f(x*—2x+3)=0
Bing bién thién cta ham s f(x* —2x+3) thoa dé bai.

Mt khéc: [f(x3—3x2+1)]=0 3x* —6x) f'(x* 32" +1) =0

0
3x*—6x=0 r=
3x*—6x=0 oo x=2
= s ) S| X -3x"+1=2 < (4 nghiém don)
f(x* =32 +1)=0 i aloe  |¥=3103
-3t x~3,425

Véy ham s f(x3 -3x% + 1) ¢ 4 diém cuc trj.

Chon D
Taco:
x=0
2 x=a,(a<-2) . A s N
X f(x)=0 , trong d6 x =0 1a nghiém bdi chan, x = a,x =b1a nghiém
=b,(-2<b<0)
x=4

boi 1¢, x = 41a nghiém boi chan.
Suy ra g(x)= x4.[ f (x)]2 =0 c6 bon nghiém boi chin suy ra DPTHS g(x) tiép xuc véi truc Ox
tai bon diém. Mat khac ham sb g(x)c6 dao ham trén R va lirp g(x) =+ nén ta céd thé phac

hoa d6 thi ham s6 g(x) nhu sau :
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g(x)/

\_/
Vay ham s6 ¢ 7 cuc tri.
Ciau 28: ChonD
x*=0 x=0
Taco: g(x)=0< pt
g(x) [f(x+2)] =0 "[f(x+2)=0
_x=0 _x=0
x+2=a<-2 x=a-2<-4

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

Suy ra d thi ham s6 y = g(x) cit truc hoanh tai 5 diém phéan biét, va ca 5 nghiém déu 1a

nghi¢m kép.
Ta suy ra hinh dang d6 thi y = g(x) nhu sau

=5 -4 -3 -2 =1 0 1 2 3 4

Dua vao do thi ta suy ra ham so c6 9 diém cuyc tri.

Cau 29: Chon A

Ta co:
[x=-3 [x=-3
X = x=1
f(x)=0 x=3 x=3

g(x)=0e f(x).f(2x+1)=0< f(2x+1)=0<:> it 32|l

2x+1=1 x=0
2x+1=3 xX=
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Suy ra d6 thi ham s6 y = g(x) cat 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 dd thi y = g(x) nhu sau

\

\u/ | .\/ﬂ\i//
:
:

Suy ra ham s6 ¢4 5 diém cuc tri.
Cau 30: ChonD
g(x) >0,Vx =2
Nhan xét g(x)< ,Vx <2 ,

[x=2
(x—2f: =2 x—l:a(a<—2)

Cho g(x)=0 < (1) = S reon=0 © x—-1=b(2<b<-1) =
x—1=1
_x—l:c(c>2)

[x=2

x=1+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 bdi chn va 1 nghiém boi 1¢
Hay dd thi g (x) ¢6 3 diém tiép xtc v6i truc hoanh va mot diém giao diém v&i truc hoanh ma

tai 6 ham so0 doi dau

l+a 1+b 2 x
l+c

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

Cau 31: Chon C
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Tacod y :f(|x—m|2 —|x—m|)
bat g(x)= f(x2 —x). Suy ra g(|x|) = f(x2 —|x|) . Suy ra g(|x—m|) = f(|x—m|2 —|x—m|)
Ta biét s6 diém cuc tri ciia ham g(|x|) va g(|x - m|) la nhu nhau.

Ham sb g(x) co 2 diém cyc tri dwong nén ham g(|x|) ¢ 5 diém cuc tri.
Suy ra ham g(|x - m|) 6 tit ca 1a 5 diém cuec tri.

Cau 32: Chon B

Him s6 y = f(—|x+ 2021m| —2m+1) c6 cung sb diém cyec tri v6i ham sb y = f(—|x| —2m+1) .

So d6 bién ddi do thi:
fx) > f(=x) > f(=(x+2m=1)) = f(-x=2m+1) > f(-|x| -2m+1)
Céac diém cuec tri ciia ham sb f(x) 1a: (x, =a<-1); (x, =-1); (x, =-3); (x, =—b<-3)

Suy ra cac diém cyc trj ctia ham s6 f(—(x +2m — 1)) = f(—x —2m+ 1) la

(x,=—a-2m+1); (x, =1-2m+1);(x, =-3-2m+1);(x, =—-b—2m+1)

Dé ham s6 y = (—|x| -2m+ 1) c6 ding 5 diém cyc trj thi ham sb y = f(—x —-2m +1) co dung 2

gia tri cua m.
Cau 33: Chon B

Ta co: f’(x) =0 {x =2

x=2
y:f(x3—mx2—5x+4m)c>y':(3x2—2mx—5).f'(x3—mx2—5x+4m):0
3x* —2mx-5=0

| —mx? —5x+4m=-2

[3x2 —2mx—5=0

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

3x% —2mx—5=0 (1)
= (x—2)[x2—(m—2)x—2m—1]=0 (2)
(x+2)[x2—(m+2)x+2m—1}20 (3)

A, =m*+15>0
Co A, =m*—4m+8>0
Ay=m’—4m+8>0

Nén (1) ludn c6 2 nghiém phan bi¢t, (2) luén c6 3 nghiém phan biét, (3) luén c6 3 nghiém phan

biét.

Péhamsd y= f(x3 —mx* —5x+ 4m) ¢6 6 diém cyec tri thi (1) ¢6 2 nghiém trung véi cac nghiém

cua (2) hoac (3).

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

183 | Facebook tac gid: Phan Nhat Linh



Chd d& 02: Cuc tri clia ham sb

A iy a A A A A
Vay c6 2 gia tri m:izthoa man yéu cau d¢ bai.

Cau 34: Chon A
Ta oy =[ f(x)—m] ~3[ f(x)~m]-3m

U
<
I

3[f(x)-m] ~3=0

=3[ f)-m] -3} f(0)=y'=0
BBl f)-m] -3} f )=y ©[f(x):0

) f(x)=m+1(1)
@[U(")_’ﬂ Lol ) =m-12)
fx)=0 £(x)=003)

3
Nhan xét: s6 diém cuc tri caa ham sb y= [f(x)—m] —3f() 1a tong s6 nghiém boi 1é cua ba
phuong trinh (1);(2);(3).
Duya vao bang bién thién, suy ra phuwong trinh (3) c6 3 nghiém phan biét.
Viy dé ham s6 y= [f(x) - mT -3f(x) c69 diém cyc tri thi phuong trinh (1) va (2) c6 6 nghiém
phan biét boi 1é. Can ctr vao bang bién thién, c6 2 truong hop sau:

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

X |—o +=

T+ +o0

\ y=m+

| /
Y N SN
Ve .

-5

m+1>2 m>1 7

= = Sl<m<3— 22 s=>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) c¢6 4 nghiém phéan biét, phuong trinh (2) ¢6 2 nghiém phan biét.

X |—= 4o

e T

meZ

&S -3<m<-1—">=>m=-2.

4 <m<—

2<m+1<2 3<m<1
=
S<m-1<-2
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Khi m—-1=-2 < m=-1 thi phuong trinh (2) c6 3 nghiém phan biét, trong d6 c6 1 nghiém bdi
chin nén m =—-1 (thoa man).
Vay me {—2;—1;1;2} .

Cau35: ChgnD
Ta co:

y =31 (x) f(x)] —2m.f(x).f(x) - (2m=3).f ()
= £ (x)|3( () - sz< ) <zm 3)]

f(x)=0

3(f(x)) —2mf (x)-(2m-3)=0

Dua vao dd thi = f '(x) =0c6 4 nghiém don phéan biét.

Cho y'=0< [

Dé ham s6 ¢6 4 cyc tri = 3(f(x))2 - me(x) —(2m —3) =0 vO0 nghi¢m hodc c6 nghiém kép.
Dit t= f(x)= 3> —2mt —(2m-3)=0
Phuong trinh v6 nghiém:
SA<0om +3(2m-3)<0o m* +6m-9<0 e -3-32<m<-3+3/2
Vay c6 9 gia tri ctia tham s6 m théa yéu cau bai toan.
Cau 36: Chon C
Taco y' =2f(x)f'(x)-2(m+2) f'(x) = 2f'(x)( f(x)-m—2)

oo |f@=00
Y f(x)y=m+2

y=-m

Duya vao db thi thi (*) c6 4 nghiém
m+2<-3

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

m<-5 . s
o .Vayco33 giatri m
m=4

Cau 37: Chon B
Taco: y' = 2(f(x) + m).f’(x)

f(x)=-
y':Oc{f(x):_mc> x=-2
f'(x)=0 x=4
x=7

185 | Facebook tac gid: Phan Nhat Linh



Chd d& 02: Cuc tri cla ham sb

7 -
y=-m /E\ﬂ = f(x)

Ham s6 ¢6 5 diém cuc tri khi

-m< -2 m=2 o, R
= . Vayc622 gidtri m
2<-m<5 S<m<-2

Cau 38: ChonB
Taco: y' =3f7(x).f'(x) +12£(x).f(x) = 3f(x)-f(2)( f(x) +4)

_x:a(u<—2)
x=b(-2<b<0)
F(x)=0 x:c(0<c<3)
V=0 =0 «|¥=d(d>3)
fly=—4 |¥=72
x=0
x=3
| x=-2

z —0o0 a -2 b 0 C +0C

o N SN e
N/

N

-3

Bang xét dau.

Y -0 + 0 -0+ 0 -0 + 0 - 0 +

Dua vao bang xét ddu y' thi ham s6 c6 4 diém cuc tiéu
Cau 39: Chon A

Xéthams6 y=g(x)=f(f(x)-3x+9)=g'(x)=(f"(x)-3) f'(f(x)-3x+9).
f'(x)=3  (comot nghiemboile)
f(f(x)=-3x+9)=0
Pé xét phuong trinh f’(f(x)—3x+9) =0 thi ta can khdo sat ham s6 & (x)= f(x)-3x+9.

Giai phuong trinh dao ham: g'(x)=0<
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Cau 40:

Cau 41:

Taco: i'(x)=f'(x)-3=0 f'(x)=3ex=¢x=a.

Bang bién thién:
i —00 —6 C 5 a 10 +00
h(x) = ; 0 ; +
H(z) ! :
: b
;
\ /
(x)zf(x) 3x+9=-5=2nghiemboile
Xét f'(f(x)—3x+9) h(x)=f(x)-3x+9=be(0;5)=2nghiemboile
x)zf( ) 3x+9=5=2nghiemboile
Nhu vy phuong trinh dao ham g'(x)=0 c6 7 nghiém bdi 1¢ Gmg v6i 7 diém cyc tri.

Chon A

Ditu=x"-3x"+1=u'=3x"-6x.
Str dung phuong phéap ghép truc nhu sau:

X |- 0 2 +0
u |~ =3 0 > | « 0 -3 0 1 > +0

f(w)
—0 -0

Nhu vay ham so c6 tat ca 7 diém cyec tri.

Chon B

Xét ham sb g(x)= ]‘(2"3’3’”2 +m) =g'(x)= 3(x2 —1).2"3’3”2.]”'(2"3’3“2 +m).1n2 i

x*—1=0< x=+1=> co 2 nghiem boi le

Cho g'(x)=0< f,(2x3—3x+2+m):0

Dé thoa mén yéu cau bai toan thi phuong trinh £ ( o 3xe2

m)=o phai ¢6 7 nghiém boi 1é.
2x3—3x+2 +m= _2 2x373x+2 + 2 =—m
m) 0|27 =] e |27 =y

3_
2x 3x+2 _4 =m

3_
Ta C(,): f/(zx 3x+2+

3
+m= 4 2x —3x+2

, . £ ‘n 5 \ £ AP -3x42 3 _3x+2 3_3x+42
Xét su bién thién cuia ba ham so 27 > +2, 2% 7 -1, 27

do

—4 trén cung mot h¢ truc toa
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X —00 -1 1 +00
+00
18
/s y=-m ///"'
: S
777 ~_ >
\:0
-3
—o0

Pé phuong trinh £ '(2"3’3 2y m) =0 phai c6 7 nghiém bdi l¢ thi

{12S—m<15

—-15<m<-12
0<-m<3

-3<m<0

m—EZ)m = {—14,_13,_129 _3;_2;_1} :

Véy ¢6 6 gi4 tri nguyén cua tham s6 m thoa man.

Cau42: Chon C

Ham s0 lién tuc va xac dinh trén toan R va c6 dao ham khong tri¢t ti€u trén mot 1an can chira

diém x=0 nénham s £ (|x|) dat cuc tri tai dim x=0.

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

Ta c6: f'()c)z(x2 —5x+1—%)(x2 —4x+%+8]=0

X -sx+1-2=0
= =
O —ax+218=0

4

4()c2 —5x+1)=m:f(x)
—4(3(2 —4x+8)=m zg(x)

V& hai d6 thi ham s6 f (x), g(x) trén cung mot hé truc toa do nhu sau:

Ay

f(x)

y=m

v
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Cau 43:

Cau 44:

Cau 45:

—-16<m<4 -16<m<3
2 oa . 4:R . 1 -32<m<-21 -31<m<-21 2 o
bé c6 dung hai diém cuc tri duwong thi & —== > cotatca 33
m=-17 m=-17
m=-20 m=-20

gia tri nguyén cua tham s6 m thoa man.

Chgn 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 tri thi phuong trinh £ (x)—m =0 phai c6 6 nghiém boi

Co: g'(x)= 3»(f2 (x)—m).f’(x) =0

1é.
f(x)=/m
~/(x)=\m

bién thién nhu hinh v& sau day:

Suy ra: . Xét su tuong giao cuia hai ham sé f(x) va —f(x) trén cling mét bang

X | =w -3 0 1 +00

+0 +0

-0

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

Chon C

x?-2x

Taco: f(x)= | g(t)dt:G(t);z)l_gzx:G(xz—2x)—G(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(xz_zx),z(x—1)=0<f> g(x2—2x)20<:> (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 boi 1é nén ham s6 c6 3 diém cuec tri.

Chon A

Xét ham s g(x)zf(x2 —2mx+1):> g'(x)zZ(x—m)f’(x2 —2mx+1).

189 | Facebook tac gid: Phan Nhat Linh



Chd d& 02: Cuc tri cla ham sb

Cau 46:

Cau 47:

xX=m X=m (1)
S| X 2mx+l=1 <|x*—2mx=0 (2) (*)

X =2mx+1=-1 | ¥’ =2mx+2=0 (3)

X=m

Cho g'(x)zog{f’(xz—2mx+l)=0

Bai toan yéu cau phuong trinh (*) phai co ding 3 nghiém bdi 1¢. P4 c6 mot nghiém boi 1¢ &
phuong trinh (1) , vay nén trong hai phuong trinh bac hai con lai phai c6 mét phuong trinh c6
hai nghiém phan biét va phuong trinh con lai khong c6 nghi¢ém phan biét.

A, =4m’ >0 @{mio
Ay =4m*-8<0 | —~2<m<\2
Vay c¢6 hai gia tri nguyén cua m thoa man.

Chon C

Taco: A, =4m’ va A3:4m2—8:>{ —L >m={*1}.

bat g(x) =x" =3mx’ +3(2m—1)x—m.

Hinh v€ minh hoa:

Dao ham g'(x)z?ax2 —6mx+3(2m—1)=3(x2 —3mx+2m—1)=0:> x=Lx=2m-1.
Yéu cau bai toan twong duong v6i d6 thi ham sb y = g(x) c6 hai diém cuc trj va hai diém cuc

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

m#1
2m-1#1 ’”11 m>
2m—-1>0 m>— 2-2 2442
1) (2m_1)<0<:> 2 S<m< < m>
EV)8 (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 .. Vay 6 tht ca 2021 gia tri 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

Viy ta coi nhu ham sé f(x) s&dat cyc tri tai cac diém x=-5;x=5;x=9.

Ta dat g(x) = f(x2 —2mx) = g(|x|) = f(x2 —2m|x|).
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Cau 48:

Nhan thdy ham s6 g(x)=f (x2 - 2mx) xac dinh tai diém x =0 va khong phai 14 hang s trong
mot khoang chira diém x=0 , nén ham sb g(|x|) = f(x2 - 2m|x|) s€datcuctritai x=0.

Pé ham sb g(|x|) = f(x2 —2m|x|) c6 7 diém cyc tri thiham s g(x)= f(x2 —2mx) ¢6 3 diém
cuc tri duong.

(1)

X' —2mx=9 X' =2mx-9=0 (2)
X' —2mx=5 g x*=2mx—5=0 (3)
x* =2mx=-5 _x2—2mx+5:0 (4)

XxX=m X=m

Taco: g'(x)= (2)c—2m)f'(x2 —2mx) =0

D@ thiy phuong trinh (2) va (3) mdi phuong trinh cho ta mét nghiém don va duong. Phuong
trinh (4) néu c6 nghiém don va duong thi s& c6 hai nghiém phén biét. Vi vay phuong trinh (4)
khong thé c6 hai nghiém phan biét dwong, tirc 1a phai c6 hai nghiém phan biét am hoic khong
c6 hai nghi¢m phan biét va phwong trinh (1) c6 nghiém dwong.

Suy ra:

m>0

a=0

NG

3P=2(a2 +b2)=2(02 +5)=10

0<mS\/§—>me(0;\/§]:>{

A'(4) =m>-5>0
2m<0

Chon D

Xét ham s g(x)= f(x3 —mx* - 2x+m) =g'(x)= (3x2 —2mx— Z)f'(x3 —mx’ —2x+ m) .
Yéu cau bai toan xay ra khi phuwong trinh dao ham phai c6 6 nghiém boi 1¢é:

) X =2mx-2=0
3x"-2mx—-2=0

ey 5 Sl X —mx* =2x+m=—-1.
f(x —mx —2x+m)=0

Ta co: g’(x):0<:>{
X —mx?=2x+m=1

Phuong trinh 3x° —2mx —2 =0 ludn cho hai nghiém phan biét. Suy ra hai phwong trinh con lai
phai cho dang 4 nghiém boi 1é:

{xs = 2x+m :_1<:> (x—l)(x2 —(m—l)x—m—l)zO (1)
X —mx’=2x+m=1 (x—l)(xz—(m+l)x+m—l)=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.
Pé hai phuong trinh c6 diing 4 nghiém boi 1¢ thi:
Truong hop 1: x =1 la nghiém cua (x—l)(x2 —(m—l)x—m—l) =0 va x=-1 khong phai 1a

nghiém ctia (x—1)(x* =(m+1)x+m—1)=0.
Truong hop 2: x=-1 Ia nghi¢m cia (x—1)(x’ —(m+1)x+m—1)=0 va x=1 khong phai la
nghiém cua (x—l)(x2 —(m—l)x—m—l) =0.
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(1
) m=7
1-(m-1)-m-1=0
l+(m+1)+m—-1#£0 m=-3 1
Suy ra: & Sm=1t—
1—(m—1)—m—1¢0 2
m#—
1+ (m+1)+m=1=0
m:_l
L 2

Vay c¢6 hai gia tri thuc ctia m thoa man.

Cau49: Chon C

Ta cé: f'(x)=a(x+z)(x—1):»f(x)=a[§+§—2x]+b.

4=Qa+b azE
Db thi ham s6 di qua 4(-2;4), B(L;-1) néntaco: { > N
7 8
—l=——a+b b=—
6 27
3 2
Ham s6 ban dau 1a f(x)zg o +i.
913 2 27
u=x3—3‘x2—1‘+m
Dat x=-2.
1) (=0
x=1
Béng bién thién:
* e -1 0 1 2 -+
+0
1+m /
S
i —1+m —1+m
—3+m
—o0
[(-2>-3+m [(m<1 .
(Zoaz)
I<-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)

{—3+m<—2<—1+m {—1<m<1
=

1<1l+m

Véy me(0;1)= khong c6 gia tri nao cua m thoa mén.

Cau50: ChonD
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=u'(x)=2/"(x).f(x)-2/"(x).

f'(x) =0 xe {1;5;9}

Giai phuong trinh dao ham: u'(x)zoc{f(x):l@xe{a;b;c;d}'

Lai c0: h'(x)=0< x={£9; £5; £1;0} .

Bang bién thién:
z | - a 1 b 5 c ] d +00
u'(z) = o + o - 0o + 0 - 0

+ 00

DAV

9<-1-m m<8

-5>-1-m m>4

Déham sé g(x) co 51 diémceyctrithi {1<8-m < im<T<4<m<6.
5>8—-m m>3
9<15-m m<6

Vay c6 mot gia tri m =5 thoda man yéu cau bai toan.

Cau51: Chon B

X' =0
x*=0 Col=-l
Ta c6: g(x)zxz[f(xz—l)T:O@ f(xz—l)—0<:> x’—1~-0,5
x —1=0,5
_x2—1—1

<:>xe{0;ir 0,5; £4/L,5; J_r\/E}
Phac hoa nhanh dd thi:

AVARROAN
\VARVAY

Xeétham s6 y =[x —8x+7|+x* -3, tdp xdc dinh trén R .

h

2 x

Cau52: Chgon B
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, 2x* —8x+4 neu x<lhoac x>17 . |4x—8 neu x<lhoac x=7
Taco: y= =)=
8x—10 neul<x<7 8 neul<x<7
Béng bién thién:
T | — o 1 7 + oo
o e

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

bit u = ‘xz —8x+ 7‘ +x” =3 . Str dung phuong phap ghép truc:

r e 1 +m

Suy ra ham s6 y = |f(u)| c6 7 diém cuc dai.
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