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“Noi nao co y chi, noi do co con dwong.”

BAI TOAN CUC TRI

13

“Khi ndo em cdm thdy mudn phé phan va ché bai mét ai dé,
hay nhé rang khong phai ai trén thé gidi nay ciing cé nhiing
thuén loi trong cudc sébng ma em cé dugc."
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Caul: (Ciu 31 - Chuyén Lé Hong Phong - Nam Pinh - Niim 2020 - 2021) Cho ham sé f (x) thoa

man f'(x)=x"(1-x),VxeR. Hoi ham s6 y = f(xz) ¢6 bao nhiéu diém cuc tiéu?

®. 3. ®. 2. ©. 0. O. 1.

Loi giai

Chon D
Xét ham sb y:f(xz)_
Tap xac dinh: D=R.
y=[£(#)] =2 () = 2 (1- ) =207 (1-2°)

=
>
=
3
oy
<
e
=
3
o
= 0
o py X =
=
E y'=0<:>2x5(1—x2)=0<:> x=1
>, !
xX=-
= o
3 Béng bién thién:
2, x| 1 0 1 o
e
= ¥(x) + 0 - 0 + 0
v(x) / \
-0 Ver -0
£

Vay ham s6 c6 1 diém cuc tiéu.

Ciu2: (Ciu 18- THPT L& Loi- Thanh Héa - Nim 2020 - 2021) Cho ham s5 bac bén y = f(x) . Him
s6 y = f'(x) 6 dd thi nhu hinh v&.

bt/ A jaechochcomAictgeld,

S6 diém cuc dai ctia ham s6 y = f(x2 +1) 1a

®. 2. ®. 1. ©. 4. @. 3.
Loi giai
Chon B
Tacd: y'=2x.f'(x* +1).
x=0 ¥=0 =0
y'=0& s ol P+l=la| x=42 .
£ +1)=0"1",
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Ta c6 bang bién thién sau:

T

—00

-2

0

7

Yy

0

“+

0

— 0 +

Ham s6 dat cuc dai tai diém x, khi dao ham ctia ham s6 d6 d6i dau duong (+) sang am (-) khi di

qua diém x,, .

Vay ham sb y = f(x2 +1) ¢6 1 cuc dai.

Cau3: (Cau4-THPT Qué V4 1 - Bic Ninh - Lén 02 - Nim 2020 - 2021) Cho ham s6 f(x) c6 dao
ham trén R va c6 déu ctia f*(x) nhu sau
T —00 -1 1 2 3 400
f'(x) + 0 — 0 - 0 + 0 -

Ham sé y = f(2—x) c6 bao nhiéu diém cuc tri?

uAwRTySwenuainy/:sdyy o

®. 1. ®. 4. ©. 3. ®@. 2.
Loi gidi
Chgn C
Cach 1
Taco y=f(2-x)=y' =-f"(2-x).
2-x=-1 =3
Tacs ¥ =0 f1(2-x)=0e| > L o *7!
2—-x=2 x=0
2-x=3 |x=-1 f
y'<0e f'(2-x)>0 2mx<-l @[x>3 Qg
12<2-x<3 -1<x<0 NG
Mat khac [—1<2-x<1 [1<x<3 %
V>0 f1(2-x)<0e|1<2-x<2 <[ 0<x<l :
|2—-x>3 x<-1.
Ta c6 bang xét dau cta ' =—f"(2-x)
x | —oo -1 0 1 3 +00 %
y + 0 - 0 + 0 + 0 - )
Tir bang xét ddu cta y'=—f'(2-x) ta thdy ham s y=f(2-x)co3 diém cuc tri. Qg
Cach 2

S4 diém cuec tri ctia ham sb f (2 —x) bﬁng sb diém cuc tri cua ham sb f (x) .

Tir bang xét diu ciia f'(x) ta thdy ham s6 f(x) c6 3 diém cuec tri.

Cau 4:
bién thién nhu sau:

(Céu 44 - MP 101 - BGD&PT - Dot 1 - Niim 2019 - 2020) Cho ham s6 f(x) bac 4 c6 bang
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X —o0 -1 0 1 400
f'(x) - 0 + 0 - 0 +
+00 " y 70
f(x)
A _D )

S6 diém cyec tri cia ham s6 g(x)=x"* [f(x+ 1)}2 1a

®. 11. ®. 9. ©. 7. ®@. 5.

= O https://luyenthitracnghiem.vn

Loi giai
Chon B
Ta chon ham bac bén y = f(x) =5x" —10x” +3 c6 bang bién thién nhu dé cho.
Taco g'(x)=4x" [f(x+1)]2 +x4.2.f(x+1)f'(x+l) =0
25 f(x+1) 2/ (x+1)+x(x+1)]=0
=0 )
| f(x+1)=0 (2)
2f (x+1)+x"(x+1)=0 (3)
+ Phuong trinh (1) ¢6 nghi¢m bdi x=0.
+ Tir bang bién thién ctia ham sé y = f(x) , ta 6 phuong trinh f(x) =0 c6 4 nghiém phan biét
x #1 = Phuong trinh (2): f(x+ 1)=0 ¢6 4 nghiém phan biét x#0.
+ Giai (3): bat x+1=¢=x=¢-1, phuong trinh (3) tr¢ thanh:
21 (1) +(t=1)./"(t) =0 > 2(5¢* =10¢> +3) + (£ ~1)(20¢' —20¢) = 0
< 30t* 208 — 40> +20t+6=0 3"
Bim MTCT thiy phuong trinh (3°) ¢6 4 nghiém phén biét  #1.
= Phuong trinh (3) c6 4 nghi¢ém phan biét x#0.
Ngoai ra, nghiém cua phuong trinh (2) khong phai 1a nghi¢m cua phuong trinh (3) vi nhitng gia
tri X théa man f (x + 1) =0 khong théa man phuong trinh (3).
Do do6 phuong trinh g'(x) =0 c6 9 nghiém phan biét nén ham s g(x) =x* [f(x+1)}2 c69

diém cuec tri.

bt/ A jaechochcomAictgeld,

(Cau 44) (MP 103 - BGD&DPT - Pot 1 - Niam 2019 - 2020) Cho ham sb bac 4 c6 bang bién
thién nhu hinh vé

T —00 —1 0 1 +00
P = 0 + 0 = 0 +

+oc 3 +00
1) S » N » e

S6 diém cuc tri cia ham s6 g (x)=x" [f(x— 1)]2 la
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®. 7. ®. 5. ©. 9. ®. 11.

Loi giai
Chgn C
Ciach 1. Tir gia thiét d¢ bai da cho ta thdy rang ham sb f(x) c6 dang f(x)zax4+bx2+c.
Str dung gia thiét ta duoc
f(x)=4x4—8x2+3:>f'(x—1)=16(x—1)3—16(x—1)=16x(x—1)(x—2)
Ta co
g'(x)=0 4 [ f(x-1)] +2x*.f (x=1)./ (x~1)=0
x=0
& f(x—l)zO
2f (x=1)+x.f"(x-1)=0 (¥)

Xét phuong trinh (*)@f(x—l)z—%.f’(x—l), ta co —g.f’(x—l)z—sz (x=1)(x-2).
Biéu dién hai ham sd f(x—l) va —g.f’(x—l) trén ciing mot do thi do thi ta 6

Y

uAwRTySwenuainy/:sdyy o

Fle—1)

®3

o1

|
—_
—
A
we
&

Nhu vy phuong trinh (*) c6 4 nghiém phan biét.

I
PiobmywagagIOf Y /sy 2y

x=t—~+1
(X—l)zzé 5 2
Xét phuong trinh f(x—1)=0< ?@ x=7
2
(==3 | 3
y=2
4

Thay 4 nghi¢m nay vao phuong trinh (*) thi ta thdy rang cac nghiém ctia phuong trinh nay khong
phai la nghiém cta phuong trinh (*) )

Viay ham sb da cho co tit ca 9 diém cuec tri.
Cach 2.

(i“b
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Tir bang bién thién, ta nhan thdy rang phuong trinh f (x—l) =0 c6 4 nghiém phan biét khac 0,
suy ra phuorng trinh g =X [ f x—1 ] =0 co tit ca 5 nghiém boi chin, khi d6 d6 thi ham s

s€ c6 dang nhu sau

\MM

Nhu vay ham g co 9 diém cuc tri.

Ciu 6: (Cau 38 - SGD Cin Tho - Mi dé 102 - Nim 2020 - 2021) Cho ham s6 bac bon y = f(x) va
c6 d6 thi £ (x) nhu sau:

= o https://luyenthitracnghiem.vn

\E

S6 diém cyc trj cia ham sb g (x)= f(x2 —1) 1a

®. 1. ®. 3. ©. 2. ©. 4.

Loi giai
Chon B
Taco g'(x)= 2x.f’(x2 —1)

et o 0 x=0 x=0 x=0

g'(2)=4.1"(3)>0

Ta c6 bang xét dau g'(x):
* ~0 3 0 V3 +o

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

bt/ A jaechochcomAictgeld,

Vay so0 diém cuc tri cua ham so 1a 3 diem.

CHNET
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Cau7:

nhu hinh v& bén. Tim sé diém cuc dai ciia ham s6 y = £~ [ f (x)]

(Céu 41 - SGD Quing Nam - Lan 2 - Niim 2020 - 2021) Biétham s6 f(x) c6 d0 thi dugc cho

Yy
O 2
S| R
®. 3. ®. 4 ©. 2. ®. 1.
Loi giai
Chgn C
Ta co:

y=2/[S )]/ ()] ()
S(x)=0(1)

y=0a| f'[f(x)]=0(2).
/Lr(x)]=00)

x=0(kep)
N o fx)=0
Giai (2) f[f(x)]—O@{f(x)zza i;j>>2x
f(x)= 0 x= O(kep)

Giai (3): f[f(x)]zOC{

Vay phuong trinh y'=0 c¢6 nghiém x=0 (boi 5), x=2, x=x, (kép), x=x,, x=x, Phuong

trinh (1) ¢6 4 nghiém lam doi dau y’'nén ham so6 da cho ¢6 hai diém cuc dai, hai diém cuc tiéu.

f(x)=x (x>2)

S| x=x>2

X=Xx;>X,

b

uAwRTySwenuainy/:sdyy o

Cau 8:

thi nhu hinh vé bén

(Céu 47 - SGD Quiing Nam - Lin 2 - Niim 2020 - 2021) Cho ham s6 bac ba y = f(x) c6 d6

bV weeagT} mmay /sy
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S6 nghiém thyc cta phuong trinh f (‘x3 - 3x‘) =2 1la

®.9. ®. 10. ©. 8. ®. 6.

Loi giai
Chgn C

Pt =[x’ -3x (¢20)

—+ https://luyenthitracnghiem.vn
P y g

t=a(-2<a<0)
f(‘x3—3x‘)=2®f(t)=2® t=b(0<b<2)
t=c(c>2)

bt/ A jaechochcomAictgeld,

Ta c6 d6 thi ham s6 y = ‘xS - 3x‘ (1a phan nam phia trén truc hoanh trong hinh vé& dudi day)

CH N
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r \

ol

Dua vao d0 thi ciia ham s6 y = |x3 - 3x| ta co

Véi t=a tacd |x3 - 3x| = a phuong trinh v nghiém

Vé6it=b taco |x3 - 3x| = b phuong trinh ¢c6 6 nghiém thuc phan biét
Voéit=c taco |x3 - 3x| = ¢ phuong trinh ¢c6 2 nghi¢ém thuc phan biét

Vay s6 nghiém thyc cia phuong trinh f (‘x3 —3x‘) =21a8.

uAwRTySwenuainy/:sdyy o

Cau9: (Ciu 38 - SGD Son La - Lin 2 - Nim 2020 - 2021) Cho ham s6 y= f(x) c¢6 dao ham
f’(x)z(x—l)2 (x—2). Sé diém cuec tri ciia ham s6 g(x)zf(\/x2+2x+5) la
®. 3. ®. 0. ©. 1. O. 2.
Loi gii
Chgn C £]
=
Tacéd: f'(x)=0e(x—1) (x=2)=0< °§
6 /1) =0 (1) (5-2) =0 :
x+1
g'(x)=—f" \/x2+2x+5). g\
( ) Vxt+2x+5 ( N
x+1
g'(x =0<:>—f'(\/x2+2x+5)20
( ) VxT+2x+5
x=-1 %
NxP+2x+5=1(VN .
< f'(\/x2+2x+5):0<:> e (V) -
VP +2x+5 =2 +2x+1=0=x=-1
Bang xét dau g'(x):
X —0 -1 +o0
g'(%) - 0 +
Suy ra: Chon C
Cau 10: (Cau 39 - THPT Chuyén Bic Ninh - Lan 3 - Nim 2020 - 2021) Cho ham s y = f(x). Biét

ham s6 y=/'(x) c6 d0 thi nhu hinh v& bén dudi. SO di€m cuc tri cua ham s0

y=2021"" +2020"" 1a
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y A

Vay ham s6 y =2021"" + 20207 ¢6 ba diém cuc trj.

&
2

E 1 1

-3 : : z

< 5 5 -

en \J

g / ol 1 3

(4]

k=

E

k= ®. 2. ®. 5. ©. 3. O©. 4.
]

E* Loi giai

3 Chon C

§.( Tacd y'= f'(x).2021"".1n 2021+ £'(x).2020"").1n 2020.

whed

< = /'(x).[ 20217102021+ 20207, 1n 2020 .
Q

Do 2021'".1n2021+2020"".1n2020 > 0,Vx = y'=0 < f'(x)=0 < | x, =b.
 { X, =c¢
I
-
é

Céiu 11: (CAu 24 - Chuyén Vinh- Ngh¢ An — Lan 1 — Niim 2020 - 2021) Cho ham sé y = f(x) c6 dao
ham trén R va c6 bang bién thién nhu hinh v&. Him s6 y = f(1- 2x) dat cuc tiéu tai
x | —o -1 0 2 +o
1 1
£(x) /' \_2 s \
1 1
@.XZ—E. . XZE. © x=1. @ x=0

Loi giai
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Chon B
1-2x=-1 |*7 11
g(x)==2f'"(1-2x)=0=-2/"(1-2x)=0=|1-2x=0 < x=2
1-2x=2 {
X=—=
- O
Ta c6 bang bién thién
—on ,l l 1 +=0 g
X 2 2 o]
w»
() + 0 - 0+ 0o - =
c
Cchb (5] 'ﬁ
£(x) / \ 5
-
CT =
Ta xét ddu bang cach thay s6 5
Véi x=2= g'(2)=-2/"(-3)<0 0%
=
Véi xzézg'(§j=—2f'[—lj>0 o
4 4 2 =
1 1 1 S
Véix=—=g'| = |=-2f'| = |<0 =
e @ / @
Véix=—-1=g'(-1)=-2/"(3)>0
Vay ham s6 y = f(1-2x) dat cuc tiéu tai x = %
Cau 12: (Ciu 24 - Chuyén Ha Long - Quéng Ninh - LAn 02 - Niim 2020 - 2021) Cho ham s y = f (x)

c6 bang bién thién nhu sau:

X v -1 2 +o0

f + 0 - 0 +

f(x) / B

—o0

Diém cyc ticu ciia ham s6 y = £ (3x) 1a

bV weeagT} mmay /sy

2 2
Loi giai
Chon B
Ta co:
y':3f/(3x)

Tir BBT clia ham s y = f(x) ta co:

@
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3x=-1 x 3

/
=0« '3x)=0< PEN
Y /"(3x) 3x=2 2
X=—
3
Ix<—1 *¥<—3
V>0s & 3
3x>2 2
x>=
3
/ 1 2
y<0<:>—1<3x<2<:>—§<x<§

’ R A 5 \ A 1r 2
Do do6, diém cuc ti€u cia ham so la x = g .

Céu 13: (CAu 47 - Chuyén Lam Son - Thanh Héa - Lan 1 - Nim 2020 - 2021) Cho ham s6 y = f(x),

c6 dao ham f’(x)z(x+1)2 (x=3). Tim s6 diém cuec tri cia ham so g(x)zf(\/x2 +2x+6)

= o https://luyenthitracnghiem.vn

®. 1. ®. 2. ©. 3. ®. 5.
Loi giai
Chon C
T f’() 0 x+1=0 x=-1
aco x)=0& & .
x=3=0 x=3

Bang xét dau

x ‘ —o -1 3 +0
§ S(x) _ 0 0
. , 1
Xét ham s6 g(x =f(\/x2+2x+6) ¢6 ' (x =Lf’(\/x2+2x+6)
g ( ) ( ) VX +2x+6
: x+1=0 x=-—1
"(x)=0
%: glx)=0e f’(\/x2+2x+6)=0©{ X +2x+6=3
S x=-1
x=-1
\% <:>[ 2y 3_O<:> x=-3
N X +iX—5= =]
§° Bang xét ddu
X —m -3 -1 1 40
x+1 — — 0 + 4T
f(w/x2+2x+6) + 0 - - 0 +
g'(x) - 0 + 0 - 0 +

Tir bang bién thién. Ta thy ham sé g(x) ¢6 3 diém cuc tri.

Céu 14: (Cau 45 - Chuyén Lam Son - Thanh Héa - Lan 3 - Nim 2020 - 2021) Cho ham sé y = f(x)

c6 dao ham lién tuc trén R va c6 do thi ham sé y = f”(x) nhu hinh dudi day:

(ib .s\‘{\"\
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Hamso y= f (x2 + x) 6 bao nhiéu diém cuc dai?

N

AR

®. 1. ®. 0. ©. 3. ®. 2.

Loi giai
Chon D
Bang xét dau cta f'(x):
x | -0 -1 1 - +0
£'(x) | - 0 + 0 - 0 +

bit g(x)zf(x2+x),tac() g'(x)=(2x+1)f'(x2+x),

uAwRTySwenuainy/:sdyy o

-1
2x+1=0 =y
, ¥ +x=-1 —1++/5
g(x)=0<:> x2+x=1<:>x: 2
X4+x=4 xz—li\/ﬁ
i 2
Déta:_l_\/ﬁ,b:_l_\/g,c:_l-h/g,d:M;Tac()béngxétdéucﬁag'(x)
2 2 2 2
x —0 a b 1 c d +0
2
g-(x)|-0+0-0+0-0+

Tur bang xét du ciia g'(x) ta c6 ham s g(x)= f(x2 +x) ¢6 2 diém cyc dai.

Cau 15:

Goi S 1a tap hop tat ca cac gia tri nguyén ctia tham sb m dé hamsd y = f ((x - 1)2 + m) ¢6 3 diém cyc tri.

(Céu 13 - Chuyén Quang Trung - Binh Phuéc - Lan 1 - Nim 2020 - 2021) Cho ham sb béc
ba y= f(x) ¢ d6 thi nhu hinh vé:

Van G

bV weeagT} mmay /sy

L
Q
] W

Téng cac phan tir cia S la:

®. 2. ®. 4. ©. 8. ®. 10.

Loi giai

‘-“:\'\ / 12
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= o https://luyenthitracnghiem.vn

Chon A

x=1 x=1
=1
y'=0c ;'((x—l) +m):0<:> x—1)2+m=—1<:> (x—l)zz—l—m(l).
(x—l) +m=3 x—l) =3—m(2)

+) Néu —1-m=0< m=-1 khi d6 phuong trinh (2) < (x—l)2 =4 ¢6 hai nghiém phan biét
khac 1 nén m =—1 théa man.

+) Néu 3-m=0<>m=3 khi d6 phuong trinh (1) < (x—l)2 =—4 v6 nghiém. Do d6, m=3
khong théa man.

+)Pé hamsd y = f ((x ~1)"+ m) c6 3 diém cyc trj thi phuong (1) c6 hai nghiém phan biét va

(2) v0 nghiém; hodc (1) v0 nghiém va (2) c6 hai nghiém phan biét.
—1-m>0 m<—1
3-m<0 m>3

=
—1-m<0 m>-—1
3-m>0 m<3

Vay -1<m<3—"25>me{-1;0;1;2}. Chon 4.

< -1<m<3.

Cau 16:

bt/ A jaechochcomAictgeld,

(Chu 45 - Chuyén Quang Trung - Binh Phu6c - Lan 2 - Niim 2020 - 2021) Cho ham s6
y=f(x) (v6i f(x)lada thirc bac 5). D6 thi ham y = /'(x) hinh v& sau

m

4

3

Hoi hamso y = f (xz —Zx) c6 bao nhiéu diém cuc ti€u?

®. 1. ®. 3. ©. 2. ®. o.

Loi giai
Chon B
Ta co: y'=(2x—2)f'(x2 —2x)

I
Nel
e
\
\
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x=1
2x-2=0 x=0
2x-2=0 X2 =2x=0 x=2

y'=05(2x-2) f'(x* ~2x) =0 f(x-2x)=07 | 2 o2e=1 T x=1£42

x2=2x=3 x=3

x=-1
Dua vio d6 thi ta suy ra y'=0c6 dung 5 nghiém boi 1é 1a: x=-1;x=0;x=1;x=2;x=3 nén Q
ham s y = f(x2 —2x) ¢6 5 diém cuc tri.
Tur gia thiét d6 thi ham sb y = f'(x) vahamsé y = f (x2 —Zx) ¢6 5 diém cyec tri suy ra ham s

yv=f (x2 —2x) ¢6 3 diém cyc tiéu

Cau 17: (CAu 44 - Chuyén Qudc Hoc Hué - Hué - Lan 1 - Nim 2020 - 2021) Cho ham s6 y = f (x)

c6 dao ham f'(x)=x’(x+2)(x—3). Diém cyc dai cia ham s6 g(x) =f(x2 —Zx) 1a

uAwRTySwenuainy/:sdyy

Bang bién thién cua ham sb g(x)

®. x=0. ®. x=-1. ©. x=3. ©. x=1.
Loi giai
Chon D
x=0
Theo gia thiét : f'(x)=0<|x=-2 (trong d6 x=0 1a nghiém kép).
x=3
[2x-2=0
2x-2=0 x2—2x:() H
poor _ _ .2 _ r 4 =0
Taco g(x)—(Zx 2)f (x 2x),co g(x) < f’(x2—2x)=0<:> X —2x=-2(vn) Qg
| x> —2x=3 ~
[x=1 g
x=0 ;
& | x=2 (trong d6 x=0 va x=2 la nghiém kép).
x=-1
x=3 g

x -0 -1 0 1 2 3 +00

J(z) - 0 —+ 0 + 0 - 0 - 0 +

Dua vao BBT, ham sb g(x) dat cuc dai tai x=1.




gz Quang Thuan — Ba Bon — Quang Binh “Thanh céng 1a néi khong véi ludi biéng”

Ciu 18: (Ciu 48 - Chuyén Thai Binh - Thai Binh - Lan 4 - Niam 2020 - 2021 ) Cho ham sé f(x),

bang bién thién cua ham so f'(x) nhu sau:

T | —o0 -1 0 1 +00

+00

f(2) \_3 / 2 \ ) /v+oo

S6 diém cuec trj ciia ham sé y = f(3x2 —6x+ 2) la:

®. 3. ®. 5. ©. 7. ®. 9.

Loi giai

Chgn C
Ta cf: y'=(6x—6)f’(3x2 —6x+2)
x=1
¥ =0 (6x-6) f'(3x° —6x+2)=0©{f,(3x2_6x+2)=0 0

BBT:

= o https://luyenthitracnghiem.vn

e(—o0;—1): (vn)
3x—6x+2=a,e(-10) (2n,)
e(0;1) (2n,)
135 —6x+2=a, e(L,+0)  (2n,)
Vi ph|:||:|ng trinh ) =0 ¢i 7 nghiDm [n phn bilJt iin Aim s y=f(3x2 —6x+2) ci 7
e oL,

_3x2—6x+2=a1

)<
() 3x’—6x+2=a,

bt/ A jaechochcomAictgeld,

Cau 19: (Cau50-THPT CAm Binh - Ha Tinh - Lin 1 - Nim 2020 - 2021) Cho ham s6 bacba y = f'(x)

¢6 d6 thi nhu hinh vé.

S
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y &
2
T
0O 1
§ O
__________ L =
o
4
S6 diém cuc tiéu ciia ham sé y = f(—x2 + x) bang E
5
®. 1. ®. 5. ©. 3. ®. 2. S
T PREY = p
Loi giai E.
Chgn C a
Ttr d0 thi ta ¢6 ham sb bac ba y = f(x) ¢6 hai diém cuc tri x=-2;x=0 q%
=
=
Dit u=—x"+x.Tacd u'=—2x+1=0<:>x=% (BD
: ) <
Bang bién thién cia ham s0 y = f(—x2 + x) =

1

T —o0 2 “+oo
1

i —00 —2 0 = 0 —2 —0oC
4

RNV AWANYS

Cau 20: Vayham s y = f(-x*+x) c6 3 diém cyc tiéu.(CAu 46 - THPT Cim Binh - Ha Tinh - Lén
2 - Niim 2020 - 2021) Cho ham s6 y = f(x) c6 bang bién thién nhu hinh dudi

x —00 -1 3 +co

N

S6 diém cyc tri cia ham s6 y = f(x2 —4x+ 1) la

bV weeagT} mmay /sy

®. 1. ®. 5. ©. 3. ®. 2.

Loi giai
Chon B
Xét ham sé: y = g(x) =f(x2 —4x+l)

y'=g'(x)=(2x-4) (¥ —4x+1)

(iﬁb
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[x=2
S 2x—4=0 x=2 x=2+2
g'(x)=0= f'(x2—4x+1)=0© X —dxtl=-lo| X —4x+2=0|x=2-42
x> —4x+1=3 ¥ —4x-2=0 |x=2+6
_x:2—\/g

Suy ra g'(x) bi doi déu 5 lan, nén ham s6 y = f(x* —4x+1) ¢6 5 diém cyc tri.

Céu 21: (Cau 18 - THPT Piao Duy Tir - Ha Noi - Lan 1 - Niam 2020 - 2021) Cho ham s6
/(). Bang bién thién ctia ham s /"(x) nhu sau:

T —00 -1 0 1 +00

+00

NN\

S6 diém cyc tri cia ham sb y = f(x*-2x) 1a

®. 7. ®. 9. ©. 3. O. 6.

Loi giai

= o https://luyenthitracnghiem.vn

Chon A
Co y'=(2x—2)f’(x2 —2x).

2x-2=0
f'(x2—2x)=0<:>{f'(x2—2x)=0

Dua vao bang bién thién cia ham s6 f'(x), ta co

Xét phuong trinh ' =0 < {

x*=2x=a(a<-1) (
x*=2x=b(-1<b<0) (2
x*=2x=c (0<c<1l) (
x*=2x=d (d>1) (4)

f(¥-2x)=0e

Xét ham s6 g(x)=x"-2x, c6 bang bién thién nhu sau

bt/ A jaechochcomAictgeld,

-1

Dua vao bang bién thién ciia ham s6 g(x)=x*-2x, suy ra:

+ Phuong trinh (1) v6 nghiém.

NS
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+ Phuong trinh (2) c6 hai nghiém phan biétx,,x, khac 1.

+ Phuong trinh (3) c6 hai nghiém phan biét x,,x, khac cac nghiém: x,x,,1.
+ Phuong trinh (4) c6 hai nghiém phan biét x,,x, khac cac nghiém: x,x,,x,,x,,1.

Vay phuong trinh »' =0 ¢6 7 nghiém phan biét nén ham s6 d cho c6 7 diém cuc

tr1.
Ciu 22: (Cau 27 - THPT Pji Cén - Vinh Phiic - Lan 01 - Nim 2020 - 2021) Cho ham s6 bac bbn O
y= f{x) c6 @6 thi hinh v& bén? =
-
' hg
g =
— e
<
o
/ 2 x, =4
o = —> =
(=3
a
S6 diém cuec tri cia ham sé g(x) = f(x* —=3x) 1a 0%
=
®. 7. ®. 9. ©. 11. ®. 5. g
Loi giai ;
Chon B
Tacs g0 =Gx -3/~ =0es| "
a co X)=(3X — X —I3X)=U=
& f'(x*=3x)=0

X =3x=1t(-2>1t)
DuaVaO dé) thl ta co f'(_x3 —3_x):()<:> x3 —3_x:u(—2<u <O)(*)

¥ =3x=v(0<v<2)

Xét h(x)=x" —3x=>h'(x)=3x" —3=0<>x =41 ta c6 bang bién thién sau:

4] - -1 1 +0

Y + 0 — C =
2

+o

Duya vao bang bién thién ta dugc (*) c6 7 nghiém phén biét khac +1nén g'(x)=0 c6 9 nghiém

don phan biét. Vay ham s6 g(x) = f(x* —3x) o 9 cuc tri.

Cau 23: (Céu 37 - THPT Kinh Mén - Hai Dwong - Lan 02 - Niim 2020 - 2021) Cho ham sé y = f(x)

/m
Piebrwywaryeagpavl aay /iy 1

. D4 thi cia ham s y = f*(x) nhu hinh bén.
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YA

/.
BC\VAC

Ham s6 g(x)= f(|x|) +2021 c6 bao nhiéu diém cuc tri?

®.5. ®. 7. ©. 3. ©. 2.

Loi giai
Chon A
Tir hinh v& ta thiy d0 thi cia y = f"(x) cét truc hoanh tai 2 diém c6 hoanh do duong (va 1 diém

¢6 hoanh d6 4m).
Suy raham s§ f(x) ¢6 2 diém cuc tri duong.

Suy raham sb 1 (|x|) c6 5 diém cuc tri.
Suy ra ham s g(x) =f (|x|)+ 2021 ¢6 5 diém cyc tri (vi tinh tién d0 thi 1én trén hay xudng

dudi khong anh huong dén s6 diém cuc tri ciia ham s0).

= o https://luyenthitracnghiem.vn

Cau 24:

(Cau 36 - THPT Ly Thai Té - Biac Ninh - Lan 2 - Nim 2020 - 2021) Cho ham sb bac bén
y=/(x) c6ddthi (C,) vahamsd y = f"(x) c6 dd thi (C,)nhu hinh v&

bén. S6 diém cyc trj ctia d6 thi ham s6 g (x)=f[e™.f (x)] trén khodng (—o0;3) Ia

®. 9. ®. 6. ©. 7. ®. 8.

bt/ A jaechochcomAictgeld,

Loi gidi
Chon D
Taco g'(x)=e".[ f'(x)=f(x)].f"(e™ = f(x)).
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y = 2e®

gz Quang Thuan — Ba Bon — Quang Binh

{('||

o S'(x)=s(x)=0
Xetg( ) 0®{f(e_xf(x))=0 C)L’(e"xf(x))zo
x=0 x=0
x=b x=b
< e f(x =2 f(x)=2¢"
e"xf(x =0 f(x):O
e f(x)=2 | f(x)=2¢"

Tur d6 thi ta suy ra duoc:
Phuong trinh f'(x)=-2e" c6 nghiém don.

Phuong trinh f (x) =0 c6 2 nghiém don va 1 nghiém boi chin (x = 0) .
Phuong tridnh f (x) =2e" ¢6 1 nghiém don.

Vay g'(x) =0 co6 8 nghiém don nén ham sb g(x) ¢6 8 diém cuc tri.

Ciu 25: (Ciu 45 - THPT Ngoc Tio - Ha N§i - Niim 2020 - 2021) Cho ham sé y = f(x) c¢6 dao ham

trén R va c6 bang xét ddu cta f'(x) nhu sau
& | —00 =2 1 3
@ - o

Hoi ham sb g(x) =f (x2 —2x) ¢6 bao nhiéu diém cuc tiéu?

—+00

+0 +0 -

®. 4. ®. 1. ©. 3. ©. 2
Loi giai
Chon B
Ta co g'(x)=(2x—2)f’(x2—2x).
Suy ra
x=1 x=1
2x-2=0 X2 =2x=3 x=3
"(x)= 2x=2) f'(x* —2x) =
g(x) 0= (2x )f(x x) 0= f’(x2—2x)=0<:> P i I
xP-2x=1 x=1+2

uAwRTySwenuainy/:sdyy o

bV weeagT} mmay /sy
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[[2x-2>0 {XZ1 2
-2<x"-2x<3
) f'(x2—2x)20 Yo
Xét g'(x)20 < (2x-2) f'(x" -2x)>20 < ol x<1
( ) ( )f( ) 2x-2<0 s
o x =2x23
L f(x —Zx)SO X =2x<=2
[(x>1 -
>
X —2x+2>0 x=1
5 —-1<x<3
x =2x-3<0 1<x<3
Rt < [x<L1 = .
x<1 x<-1
2 _2x=3>0 x=3
—2x=3>
. rT2= x<-1
¥ =2x+2<0

Bang bién thién
x —oo  —1 1-v2 1 1+v2 3 +x

g (x) + 0 - 0 — o + 0 + 0 -

/NN

Ttr bang bién thién suy ra ham s6 g(x) =f (x2 —Zx) ¢6 1 diém cyc tiéu.
Cach khac:

Tu BBT ham f (x2 - 2x) dugc mo ta & dudi ta suy ra ham c6 1 diém cuc tiéu.

= o https://luyenthitracnghiem.vn

1 —+00
“+o00

o
/\
-

Ciu26: (Ciu 45 - THPT Phu Duc - Thai Binh - Nim 2020 - 2021) Cho ham s
y=f (x) =ax’ +bx’ +cx+d v6i a#0 co dd thi ham sb nhu hinh bén. Piém cuc dai cua dd thi

T — 2x

cb
ot 22 /\
\

C

hitps:./Avunwacchoshcomictgeld
/ ;

hamsd y=f(2-x)+3 1a

GRS =
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|

®. (0;5). ©. (5-6). ©. (53).
Loi giai
Chon A
\ . x=2 x<-2
Dua vao do thi ham so da cho ta ¢ f'(x)=0©{ Vaf( )<O©[ -5
=-2 X

Ta co y'=—f’(2—x). Cho y'=0©[

Giast y'>0< f(2 x)>0©f

Do d6 ta c6 bang bién thién sau:

X | -0

2—
2—

x__
x=2
2—-x<2 x>4
= .
2—-x>2 x<0
0 +00

Yy

0 +

y(0)
y(4)

Vay ham s6 y=f(2—x)+3 ddt cuc tai tai x =0 khi y(0)=f(2)+3=2+3=5.

Vay toa do diém cuc dai la (0; 5) .

Cau 27:
¢6 bang bién thién nhu hinh dudi:

(Céu 46 - THPT Tam Dwong - Vinh Phiic - Lin 1 - Niim 2020 - 2021) Cho ham s§ y = f(x)

x -

+00

.yf +

- 0+

) _00/5\1/+00

S6 diém cyc tri ciia ham s6 y = f(x2 —4x+ 1) la:

®. 1. ®. 5.

©. 3.

Chon B
Ta cod g(x)=f(x2 —4x+1).

Loi giai

22

uAwRTySwenuainy/:sdyy o

bV weeagT} mmay /sy
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:>g'(x)=(x2—4x+1)'.f'(x2—4x+1)=2(x—2).f'(x2—4x+1).

x=2
x=2 x=2-2

Tacé &' (x)=02(x=2).f'(¥ —4x+1)=0c | ¥’ —dx+l1=-1 | x=2+2,
X —4x+1=3 x=2-/6

_x=2+x/g

Ta c6 bang xét ddu cua g’ (x) .

x —0 2--/6 2-2 2 242 2+-/6 —0
x-2 - - - - - 0 - - - - -
7(¢ —ax+1) 0 |- 0 [+ + + 0 [ -0

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

Duyavio bang bién thién ta thiy ham sé g (x) =f (x2 —4x+ 1) ¢6 5 diém cyc tri.

Cau 28: (Cau 47 - THPT Yén Hoa - Ha Ngi - Lan 1 - Niim 2020 - 2021) Cho ham sé y = f(x) c6 dao
ham trén R . Biét ham s6 y = f'(x) c6 d6 thi nhu hinh v&.

y

1\
-2 1\ X
o

S6 diém cuyc tri cia ham s6 y = f(x2 —3) 1a

= o https://luyenthitracnghiem.vn

®. 5. ®. 4. ©. 2. O®. 3.
Loi giai

Chon D

Pat g(x)= f(x*-3) tacod g'(x)=2x.f"(x*-3).
2x=0 x=0

Tuddthicia y=f'(x) tacd g'(x) =0 | x*-3=1 <|x=+2.
x*=3==2 x==I

bt/ A jaechochcomAictgeld,

Ciing tir d0 thi ta thdy x =42 1a nghiém kép ciia phwong trinh, nén ta c6 x=0,x=+1 1a cac

nghiém don cta g'(x)=0. Vay ham s6 y = g(x) = f(x2 - 3) c6 tat ca la 3 cuc tri.

Cau29: (Céu 46 - MD 101 - BGD&DT - Niim 2018 - 2019) Cho ham s6 f(x), bang bién thién cita

ham s f° '(x) nhu sau

BN
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=00 -1 0 1

+0o0

S6 diém cuc tri cia ham s6 y = f(x2 - 2x) 1a

+00 2 +0o0
7@) \3 / \_1 /

®. 9. ®. 3. ©. 7. ©. 5.
Loi giai
Chgn C
Cach 1
r | —0 -1 0 1 +o0
yl

Tir bang bién thién ta c6 phuong trinh f”(x) =0 c6 cac nghiém twong tng la

Xét ham s6 y=f(x2 —2x):>y'=2(x—l)f’(x2—2x).

Giai phuong trinh ' =0 < 2(x-1) /'(x* - 2x)=0 <

Phuong trinh X —2x= a,(a < —1) v0 nghiém.

x—1=0

f’(x2 —2x)

x=a,ae(-0;-1)
x=b,be(-10)
x=c,ce(0;1)
x=d,de(1;+oo)

uAwRTySwenuainy/:sdyy O

Phuong trinh x° —2x:b,(—1 <b< 0) c6 hai nghiém phan biét X;;X, khong tring v4i nghiém

cta phuong trinh (1) .

Phuong trinh x> —2x=c¢,(0<c<1) c6 hai nghiém phan biét X;;X, khéng tring voi nghiém ciia

phuong trinh (1) va phuong trinh (2) .

K
%
Xét ham s& h(x)=x"—2x taco h(x)=x*-2x=—1+(x~1)">-1,VxeR do do g

Phuong trinh x° —2x:d,(d > 1) O hai nghiém phan biét Xs;X; khong tring v4i nghiém cta

phuong trinh (l) va phuong trinh (2) va phuong trinh (3) :

Vay phuong trinh ' =0 ¢6 7 nghiém phan biét nén ham s6 y = f (x2 - 2x) c¢6 7 diém cuc tri.

Cach 2




= O https://luyenthitracnghiem.vn
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x=a,ae(-0;-1)

\ 3 < A IO r \ ! ror s A , \ X:b,bE(—l;O)
Tu bang bién thién ta ¢6 phuong trinh f (x) =0 ¢6 cac nghiém tuong ung l1a
x=c,ce(0;1)
x=d,d (1;+)
Xétham sb y = f(x*=2x)= y'=2(x-1) f'(x* - 2x).
[x=1
P 2x= 1
'=0&2 1) f'(x*=2 0 xo1=0 x2 2XZ(2)
VR0 e ) (2] =00 (| ¥ 2emh (2),
¥’ -2x=c (3)
_x2—2x=d (4)
V& do thi ham sb /(x)=x"—2x
AY
O 2

Dya vao d6 thj ta thdy: phuong trinh (1) vo nghiém. Céc phuong trinh (2);(3);(4) mdi
phwong trinh c¢6 2 nghiém. Cac nghiém déu phéan biét nhau.
Vay phuong trinh 3’ =0 c¢6 7 nghiém phan biét nén ham sé y = f (x2 - 2x) c¢6 7 diém cuec tri.

bt/ A jaechochcomAictgeld,

Cau 30:

I
Nel
e
\
\

(CAu 48 - MP 102 - BGD&DT - Niim 2018 - 2019) Cho ham s§ f(x), bang bién thién cua

ham s f'(x) nhu sau:

-1 0 1 +00

/2\l/m

f'(x)

-3

86 diém cyc trj ciia ham s6 y = f(x* +2x) 1a

®. 3. ®. 9. ©. 5. ®. 7.

Loi giai
Chon D
Xét ham s6 y = f(x2 + 2x) trén R .

Ta co y'=(2x+2)f'(x2+2x).
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Duya vao bang bién thién cia ham f '(x) ta dugc

Do a<-1<b<0<c<l<dnén

Khi d6 phuong trinh (1) v nghiém. Cac phuong trinh (2),(3),(4) mdi phuong trinh déu c¢6 2

y'=0&

x=-1
X +2x=a
X +2x=b <

X +2x=c

_x2+2x=d

(
(
(
(

X=-

1
x+l)2 a+1 (1)
x+1) =b+1 (2
x+l)2—c+l 3
_x+) =d+1 (4)
a+1<0
b+1>0
c+1>0"
d+1>0

).
)

trong d6 a<-1<b<0<c<l<d.

nghiém phén biét va khac nhau, cing khac —1. Suy ra phuong trinh y'=0 c6 7 nghiém don.

Vay ham s6 y = f(x* + 2x) ¢6 7 diém cyc tri.

Cau 31:

ham sé f'(x) nhu sau:

8

x)

S6 diém cyc tri cia ham s6 y = f(4x2 - 4x) 1a

®. 9.

®. 5.

©. 7.

+

N

8

®@. 3.

(Céu 48 - MD 103 - BGD&DT - Niim 2018 - 2019) Cho ham s6 f(x), bang bién thién cua

Chon C

Ta co: y'=(8x—4) f'(4x°

Dua vao bang bién thién ta co: f'(x)=0<

~4x), y'=0 &

Loi giai

8x—4=0

f'(4x* —4x)=0

<~

x=—

2
4x* —4x=ae
4x* —4x=be

4x* —4x=d e(L;+ )

(
(-
(0
(1

—00;

;1

L0) -

-1)

‘3\115557

uAwRTySwenuainy/:sdyy o

bV weeagT} mmay /sy

C/M%b
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Ta co6 khi x=%:>4x2—4x=—1 va f’(_1)=_3¢0

Mit khac: 4x> —4x =(2x—1)" 1> ~1 nén:

» 4x* —4x = a vO nghiém.

> 4x> —4x =b cb 2 nghiém phan biét X, X,.

> 4x* —4x=c c6 2 nghiém phan biét Xy, X,

> 4x° —4x=d c6 2 nghi¢m phan biét x,, x,.

Vay phuong trinh y' =0 ¢6 7 nghiém bdi 1¢ phan biét nén ham sb c6 7 diém cuc tri.

Céch 2:

Goi m dai dién cho cic tham sb ta xét phuong trinh 4x* —4x—m=0 c6 A'=4(m+1),
AN>0=>m>-1.

Vay véi mdi gid tri b,c,d thudc khoang da cho phuong trinh £ '(4x2 — 4x) =0 c6 6 nghiém phan
biét.

Vay phuong trinh ' =0 c¢6 7 nghiém boi 1é phan biét nén ham sb ¢6 7 diém cuc tri.

Ciu 32: (Cau 50 - MP 104 - BGD&PT - Nim 2018 - 2019) Cho ham sb f(x), bang bién thién cua

hamsb f '(x) nhu sau:

X —o0

= O https://luyenthitracnghiem.vn

$8

+00

~. , \1/

S'(x)

SO diém cuec tri cia ham s6 y = f(4x2 +4x) 1a

§ ®. 5. ®. 9. ©. 7. ®. 3.
§ Loi giai
%;: Chon C
’ 2 _
, , i f'(4x* +4x)=0 S(42 +4x)=0
Taco y'=(8x+4) f'(4x” +4x);y' =0 & < |
\% 8x+4=0 xI:—E
3 _x—ae(—oo,—l)
§ L , x=be(-1;0)
Duya vao bang bién thién cua f'(x) nhan thay f'(x)=0<
x=ce(0;1)
_x:de(l;+oo)
_4x2+4x=ae(—oo;—1)
4x° +4x=be(-1;0
Do d6 f’(4x2+4x)=0<:> X rdr=be(-k0) (*). Laico
4x2+4x=ce(0;1)

_4x2 +4x=d e (1; +oo)

4x” +4x=a vo nghiém vi 4x* + 4x = (2x+1)" =12 -1, Vx;

ES =



¢y Quang Thuan — Ba Dén — Quang Binh Cuc tri ham s6 hgp trong cic dé thi 2020 - 2021

5 X=X,
4x"+4x=b ;
X=X

5 X=x,
4x"+4x=c & ;
X=X,

5 X=X
4x" +4x=d & .
X=X,

Vi b#c#d do thuc cdc khoang khac nhau (nhu (*)) nén cac nghiém x,,x;,x,,%x;, X, %, déu
1 . . . 4 3
khac nhau va khac x, = 5 Do d6 y'=0 c6 7 nghiém don phéan biét nén y' d6i dau 7 lan suy

ra ham so ¢6 7 diém cuc tri.

Chu 33: (Chu45-MD 102 - BGD&DT - Pot 1 - Niim 2019 - 2020) Cho ham sé bac bon f(x) c6 bang

bié thién nhu sau:

X —ru —1 0 1 +ru

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

£(2) _N/S \ ) / ’ \_N

S6 diém cyc trj cia ham s6 g (x) = x? [f(x- 1)]4 la

uAwRTySwenuainy/:sdyy O

®. 7. ®. 8. ©. 5. ®. 9.

Loi giai
Chon D
Ta c6 ham s6 g(x) lién tuc va c6 dao ham la
g'(x)=2x[f(x-1)] +42 (x=1).[f(x-1)] =2x[ £ (x =) (S (x=1) + 22 (x - 1))
x=x=0
Cho g(x)=0<| f(x-1)=0
f(x=1)+2x./"(x-1)=0
* Véi phuong trinh f(x—1)=0.
Vi f(x) la ham bc bon va cé bang bién thién nhu trén ta thiy phuong trinh f(x-1)=0 c6
bon nghi¢m don phan biét x,,x,,x,,x, khac x, .

* Véi phuong trinh f (x—1)+2xf'(x—1)=0

bV weeagT} mmay /sy

Ta théy phuong trinh khong nhén cac sb X,,X,,X;,X,,%; lam nghiém.

Goi f(x) =ax' +bx* +c¢,vi f’(x) =0 c6 3 nghi¢m phan biét —1;0;1 va f(O) = —l,f(l) =3
nén ¢ =-l,a=-4,b=8,suyra f(x)=—-4x"+8x’ —1.

biat ¢ = x -1, phuong trinh f(x—1)+2xf'(x—1) =0 tro thanh f(¢)+2(t+1) f'(¢)=0

& —4tt 4867 —1+2(¢+1) (=161 +161) = 0 < -361* =326 +40¢* +32t-1=0.
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Xét ham s6 h(t)=-36t" —32¢° +406> +32t—1 6 h'(t)=-144r —961> +80t+32, cho
h'(x)=0c>x=—1;x=—l,x:£.
3703

Ta c6 bang bién thién

9 +ru
3

Cn | =

X — g —1 —

f'(z) + 0 — 0 + 0 -

#2) ’ 581
27
/' . / \
~od = =

Do d6 phuong trinh #4(t)=0 c6 4 nghiém don phan biét hay phuong trinh

f(x=1)+2xf"(x—1) =0 c6 4 nghiém don phén biét x,x,,x,,x,. Hay ham sb g(x)co9 diém

cuc trila x;,x,,X;, X, Xy, X, X;, Xg, X, -

Cau 34:

= O https://luyenthitracnghiem.vn

(Ciu 46 - MD 104 - BGD&DT - Dot 1 - Niim 2019 - 2020) Cho ham sb bac bon f (x) c6 bang

bién thién sau:

Lo gy —1 () 1 o

+ 0 — 0 + 0
- _2 O

S6 diém cuc tri ciia ham sb g(x)=x’ [f(x+l)]4 la

bt/ A jaechochcomAictgeld,

®. 7. ®. 8. ©. 9. ©. 5.
Loi giai
Chgn C
g(x)ZO,‘v’x
Nhian xét < . ,
lim g(x) =+
h 0 v =0 =0
Cho g(x)=0 < [f(x+1)]4=0 o F(x+1)=0

Nhan thdy: Tinh tién d6 thi f(x) sang trdi 1 don vi ta thu dugc dd thi cua f (x+1)
x=a,a<-2

x=b,-2<b<-1

x=c¢,—-1<c<0

x=d,d>0

Do dé f(x+1)=0 <

I
Nel
e
\
\
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Vithé g(x)=0 c6 5 nghiém phan biét

Hay db thi g(x) c6 5 diém tiép xtic véi truc hoanh

Viay ham sb g(x) ¢6 9 cuc tri.

uAwRTySwenuainy/:sdyy o

Ciu 35: (Ciu 45-MD 104 - BGD&DT - Dot 2 - Niim 2019 - 2020) Cho ham s6 y = f(x) voi £(0)=0
.Biét y=f'(x) la mot ham s6 bac bén va c6 @6 thi la dudng cong nhu hinh dusi day
A .‘p
o X
S6 diém cyc trj cia ham sé g (x)= ‘f(x4)+ x’| 1a Qg
®.3. ®. 6. ©. 5. ©. 4. s
Loi giai %
Chgn C :
Xét ham s6 h(x)= f(x4)+x2 = h'(x)= 2x(2x2.f'(x4)+1)
x=0
h(x)=0 :
(x)=0 27 f'(x*)+1=0(1) g
Giai phuong trinh (1) 3
bit x* =¢(1>0), tacé phuong trinh 2vr /(1) +1=0 = f'(1) = —#(2) (Vi t =0 khong thdéa
t

man)
S6 nghiém cta phuong trinh (2) chinh 1a sb giao diém cuia d6 thi ham s6 y = f '(l) va d6 thi
ham s6 y = L

2t

Ta c6 cac d6 thi nhu sau
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Can ctr db thi, suy ra phuong trinh (2) c6 nghiém duy nhét t=a>0=x"=a & x=+{a
Can ctr d6 thi ham 6 y = /7 (¢) = lim (f'(¢)) = =0 = lim (2V/2/"(1) +1) = =0

—>+0

Ta co bang bién thién cia ham s6 y = h(x) vay=g (x) nhu sau:

X

= O https://luyenthitracnghiem.vn

B'(x) + 0 - 0 + 0 -
i x) 0
5
e
T —HE

g(x) |\ =

Ciu 36: (Cau 46 - B¢ Tham Khdo - BGD&DT - Niim 2020 - 2021) Cho ham s6 f(x) 1a ham sé bac

bén thoa man f(0)=0. Ham s6 f'(x) c6 bang bién thién nhu sau:

bt/ A jaechochcomAictgeld,

x —an -3 -1 +o0
-1 +o0
(%) _T/ \_m/
) 3

Ham sé g(x)= ‘ f (x3 ) - 3x‘ ¢6 bao nhiéu diém cyec tri?

®. 3. ®. 5. ©. 4. O. 2.

Loi giai
Chon A

O =
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+ Bang bién thién ham s6 f/(x)

X —0 -3 -1 X, 40
oI 0o
+a0 +o0
/() \ /
o Dith(x) = £(¥)=3x = 0 () =36 (¢) -3 =0 f/(x) =
X
1

¢ Xéthamsd y = ! lim y=0.

/i 3J_ i

N : 1
¢ Bang bién thién cua ham s6 y=—
3/.2
Nt
t — 0 +o0

y + -

+ Dya vao bang bién thién ta thiy phuong trinh (1) c6 mot nghi€ém t =a>0.

+ Bang bién thién

x — 0 3a +o0
H(x) - 0 +

+o0
h(x)

/(a)-3%a
_|_
T):‘h(.\‘)‘ 3\/_ f(a
0

* Vay ham s g(x) 6 3 cuec tri.

Chu 37: (Chu 41 - SGD Biic Giang - 1an 1 - Niim 2020 - 2021) Cho ham s6 y = f(x) c6 dao ham trén
R va d6 thi ham sd y=/"(x) cit truc hoanh tai cac diém c6 hoanh d6 —-3; —2; a; b;3; ¢

4 4
5 véi 5 <a<-1;1<b <§; 4 < ¢ <5 (c6 dang nhw hinh vé bén dwéi). C6 bao nhiéu gia tri

nguyén cia tham sé thyc m dé hamsb y=f (2|x| +m —3) c6 7 diém cyc tri?

:\(‘\'\_'f- ( 32

uAwRTySwenuainy/:sdyy O

bV weeagT} mmay /sy
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A

= o https://luyenthitracnghiem.vn

®. 3. ®. 2. ©. 4. ©. Vosb
Loi gii
Chon A
Xét ham sb h(x)=f(2x+m=3)
Taco: h'(x)=2f"(2x+m-3)=0< f'(2x+m-3)=0
A aps R £ k+3-m
Ttr do thi ciia ham s6 f'(x) suy ra f'(2x+m-3)=0 < 2x+m-3=k @sz Voi

4 4
ke{—3;—2;a;b;3;c;5} (—§<a<—1; 1<b<§; 4<C<5)

Ham sb y=f(2|x|+m—3) c6 7 diém cuc tri < ham s6 h(x)=f(2x+m—-3) c6 3 cuc tri co

hoanh d6 duong, ma 3 1a nghiém bdi chin cua f'(x) nén ham sb h(x)=f(2x+m—-3) c6 3

cyc tri ¢6 hoanh d¢ duong < phuong trinh 4’(x)=0 c6 3 nghi¢ém dwong phan biét khac

a+3-m
— <0
) a+3-m<0 m>a+3
pt = Sa+3<m<b+3
b+3—-m b+3-m>0 m<b+3
T>O

4 . 4
Do —§<a<—1 va 1<b<§ nén —1+3<m<1+3 hay 2<m<4

Vay c¢6 3 gi4 tri nguyén ctia m théa méan yéu cau bai toan1a 2; 3; 4.

Cau 38:

bt/ A jaechochcomAictgeld,

(Ciu 46 - SGD Hai Phong - Niam 2020 - 2021) Cho ham sé f(x) co
f'(x)=(x"=16)(x+1)(x* —4x+m—4). C6 bao nhiéu gi trj nguyén ciia tham s6 m thuoc

[-2021;2021] sao cho ham s6 g (x)= f(x*) c6 5 diém cyc tri?

®. 2025. ®. 2026. ©. 2021. ©. 4043.

Loi giai
Chon A
Taco: g'(x)= 2x.f'(x2) = 2x(x4 —16)(x2 +1)(x4 —4x> +m —4).

I
Nel
e
\
\
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0 x=0
X =

o 4 e x=2
g(x)—0<:> x'-16=0 = P

4_4 2 _4:
ot 0 x'—4x’+m—-4=0 (*)

THI1: Phuong trinh ( * ) ¢ nghiém x=0=>m—-4=0=>m=4.

x=0
Thay m=4 vao phuong trinh (*)taco: x* —-4x’ =0 | x=2 .
x=-2

Khidé g'(x)=0 cé3 nghiém boi chdn nén ham sé g(x) khong thé c6 5 diém cuc tri nén m=4
loai.

TH2: Phuong trinh ( *) ¢6 nghiém x=22=>m—-4=0=>m=4 (loai).

TH3: Phuong trinh ( * ) ¢6 2 nghiém don phén biét, khac 0 va khac +2 hay

t* —4t+m—4=0 phai c6 hai nghiém trai ddu (véi t=x") ©&m-4<0m<4.

Khi @6 g’ (x) =0 c¢6 5 nghiém phén biét nén ham s6 g(x) ¢6 5 diém cyec tri.

Két hop didu kién m thudc [-2021;2021] suy ra —2021<m<4,meZ nén c6 2025 gia tri

nguyén cua tham s6 m thoa man yéu cau.

uAwRTySwenuainy/:sdyy O

Céu 39: (Ciu 48 - S& GD Lao Cai - Nim 2020 - 2021) Cho ham s& £(x) = ix“ far +be +ex co dd
thi (©) cita ham ¥ =/'*) nhy hinh v& sau:

>

4 48 Y

=1

/oi’z g

Dit g(x)= £ (f'(x)), h(x)= f'(f(x)). Tong sé diém cuc tri clia g(x) va h(x) 1a:

®. 12. ®. 11. ©. 8. ®. 13.

Loi giai
Chgn C

bV weeagT} mmay /sy

. 1
Ta co: f(x)=Zx4+ax3+bx2+cx:>f'(x)=x3+3ax2+2bx+c

f'(0)=4 c=4 c=4 a=-1
Talaico: 4 f(—1) =0 1-1+3a-2b+4=013a-2b=-3 <=1b=0
f'2)=0 8+12a+4b+4=0 12a+4b=-12 c=4

hay f(x)=ix4—x3+4x, f(x)=x"-3x"+4—> f"(x)=3x" —6x
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x=0

f"(x)=3x2—6x=0<:>{
x=2

e Tim s6 cuc tri ctia ham s8: g(x) = £ (f'(x))

x=0
x=0 x=2
2 Ta o: £'06)= (0.1 ( () =0 {f““ZO £ o
d aco: g'(x)=f"(x). 0N=0s" " =S =
g ffEN=0 | f')=-1 |x=x
m '
- f'(x)=2 X=X
%D | X=X,
3
s v61 x; la nghiém cua phuong trinh f'(x) =-1
e
= va Xx,,Xx;,X, 1a banghi¢ém cta phuong trinh f'(x)=2, x, <x, <0<x, <2<x,
S ) Y 1A ,
& Bang xét dau y = g'(x)
=
=~
E xr | —00 X D) 0 X3 2 T4 400
z gx) — o0+ 0 4+ 0 - g- 0+ ¢ +
i nhin vao bang trén, ham 6 g(x) = £ (f'(x)) c6 3 cuc tri
 £| o Tim s6 cuc trj cia ham s6 h(x) = f'(f(x))

BBT ctia ham sé y = f(x)

T | =% -1 2 +00
§ f'(z) - 0 + 0 +
, fla)| * o
: S
. [x=-1
rw=o |7
é Taco: h'(x)= f'x).f"(f(x)=0=| f(x)=0 < x:x‘
f(x)=2 ’
~ X=X,
§ | X=X,

Véi x,,x, 1a nghiém cua phuong trinh f(x) =0, x;,x, 1a nghiém ctia phuong trinh f(x) =2
va x; <x, <-l<x,<x,<2

Bang xét ddu y = h'(x)

T ’—oo T3 ! S B 7 2 +00

-0 +0 - 0+0 -0 +* 0+

nhin vao bang trén, ham s6 A(x) = f'(f(x)) ¢6 5 cuc tri

B
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Viy tong c6 8 cuc tri.

Ciu 40: (Ciu 49 - SGD Nam Pinh - Online - Lan 01 - Nim 2020 - 2021) Cho ham s6 f(x) c6 dao

ham lién tyc trén R va bang bién thién cia f '(x) nhu sau:

\ — 2 0 | NE 0
3
; +£
2™
£(x) / 0\3 |
i
=N
| =30
Hoi ham s6 g (x) = f(x*)—4x c6 miy diém cyc tiéu?
®. 3. ®. 1. ©. 4. @. 2.
Loi giai
Chon D

Co g'(x)=4x3f'(x4)—4.

g(x)=00 407 (x')-4=06 /(x')=
X

(x20) (1).

Pitt=x">0=>x= +4/ phuong trinh tr¢ thanh:

7=z

Mo phong bang d6 thi

Dua vao dd thi ta co:

(2) c6 nghiém t=a=x=%a
(3) c6 nghiém r=l=a=-l
t=b=x=-b

Bang bién thién

uAwRTySwenuainy/:sdyy o

bV weeagT} mmay /sy

Ci)’ﬁb
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x |7 b -1 va Foo
g'(x) — 0 4+ o — o +H+

Vay ham s6 g(x) c6 2 diém cyc tiéu.

Cau 41: (Cau 46 - SGD Quiang Binh - Nam 2020 - 2021) Cho y = f(x) 1a ham sé da thtc bac bén thoa

man f(l) <0 vahamsb y= f'(x) ¢6 bang bién thién nhu sau

=

>

=

-

<

en

=

& T |—oo -1 1 +o0

= +o0

= -1

E % -

=

n

§" Ham s6 g(x) = ‘f(\/xz +l)+x2 c6 may diém cuyc tri?

=

0 ®. 1. ®. 3. ©. s. ®©. 2.

Loi giai

 £| Chgn C

Taco f"(x)za(xz—1):>f'(x)=§x3—ax+c

re Ly £ P X
Xéthamsé u=vx>+1 cOu'=————,u' =0 x=0

Vxt+1

Bang bién thién

bt/ A jaechochcomAictgeld,
:
¢

f'(u)=—2ucu=ae(l;2)=>Vx*+1=a c6 2 nghiém trai du x,,x,

Do f(1)<0 nén ta c6 bang bién thién

GRS =
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xr |—o0 T 0 T2 +o0

K (u) — 0+ 0 — 0 +

h(u)

Duya vao bang bién thién, ta thdy ham s6 di cho co 5 diém cyec tri.

Ciu 42: (Céu 29 - SGD Quing Tri - Nim 2020 - 2021) Cho ham s6 f(x) lién tyc trén R va c6 bang

bién thién ctia dao ham nhu sau:

=
5
2
=
x —0 -1 0 1 +0 (=]
5
| 400 400 S
f'(x) 2 2.
P
/ TN S
(@)
_3 =
aQ
.
) 1n(x2 +1)—2 ) g
Ham s6 g(x) = I E— c6 bao nhiéu diém cuc tri? =
=]
®. 5. ®. 9. ©. 11. ®. 7.
Loi giai
Chon B
In(x*+1)-2
Xét 1(x)= u , ta c6 bang gia tri ctia ‘t(x)‘

x —0 X 0 X +0

X \- o/'1 \o/
ol )2 J—f(wx)\)

2
Ham s6 khong c6 dao ham tai hai diém x =++ve* —1.
Tai moi diém x = +ve’ —1, ta co:

—f'(|t2(x)l|)'x khixe(—oo;—\/62 —1)U(\/€2—1;+oo)
) iy, )
————— khixe|—Je’ -1;Ve’ -1

x +1

Ta c6 g(x)—fL

bV weeagT} mmay /sy

(*)
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f(x) =t (h<-1) O
g'(x)=0e|[(x)=t (-1<4<0) @
|=t, (0<t<1) (3)
=h (e ()

t

Dua vao bang gia tri ham |¢|, suy ra:
+) Phuong trinh (1), (2) v6 nghiém.

+) Phuong trinh (3) c6 4 nghiém phan biét khac 0.

+) Phuong trinh (4) c6 2 nghiém phan biét khac 0 va khac cac nghiém ctia phuong trinh (3) .
= g'(x) =0 c6 7 nghiém va qua cac nghiém nay g '(x) déu d6i dau.

Tir (*), ta théy g'(x) ciing dbi ddu khi x di qua 2 diém —e? =1, Ve 1.

Vay ham sé g(x) c6 9 cuc tri.

= o https://luyenthitracnghiem.vn

bt/ A jaechochcomAictgeld,

Ciu 43: (Cau 48 - SGD Séc Triing - Lan 2 - Nim 2020 - 2021) Cho ham s6 bac bon y = f(x) c6 dd
thi ctia dao ham f '(x) la duong cong nhu hinh v€ bén dudi va f (0) =—1.

v
f(@)

|
N

|
o

Ham s6 g(x)= ‘ f (x2 ) + 1‘ ¢6 bao nhiéu diém cuc tiéu?

®. 7. ®. 5. ©. 4. ®. 3.

Loi giai
Chon B
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')

Xét h(x)zf(x2)+1:> h’(x)=2xf'(x2).

5 -l<x<l
- 2 . , 0<r<l 0<x <l
bat x” =£,t>20 tacoham f'(¢1)>0< S| x>2
t>4 x'>4
x<-2

-1<x<1
Vay f’(x2)>0<:> x>2

x< -2

e \ \ A , A A o 3 \ \ A A , A A 5 4
Ta cod f’(x) la ham bac ba c6 hé so cua x° duong suy ra f(x) la ham bac bon ¢6 hé so cua x

uAwRTySwenuainy/:sdyy o

dwong. Suy ra A (x)= f(xz) 1a ham bac tam c6 hé s ciia x° duong. Vay lim £ (x)=400.

h(0)=£(0)+1=-1+1=0, h(-2)=h(2)=f(4)+1
Tir d6 thi ham f"(x) ta c6 j.f'(x)dx<i[—f’(x)dx]:>f(4)<f(0):—1:>f(4)<—1.

Suy ra h(—Z) = h(2) < 0. Vay ta c6 bang sau

oo -2 -1 0 1 2 +00
2x - | — | - 0 + | + I +

s + 0 - 0o + | + 0 - 0 -+

K () 0o+ 0 - 0 + o - o *

>
~

8
=

A AANa
AN 0 N S

h(—2) h(2)

Tir bang suy ra ham s6 g(x)= |h (x)| ¢6 5 diém cuc tiéu.

Chu 44: (Chu 50 - SGD Vinh Phiic - Lan 2 - Niim 2020 - 2021) Cho ham s f/(x). Biét f'(x) 1a ham

bac 3. C6 d6 thi nhu hinh v& sau

bV weeagT} mmay /sy
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1
1
1
1
|
1
|
|
|
1
1
1
|
1
1

&

C6 bao nhiéu gia tri nguyén m € [-10,10] dé ham sb g (x)=f(x)+mx+2021 co dung 1 cuc trj?

®. 20. ®. 16. ©. 15. O. 18.

Loi giai
Chon D
Ta co g'(x)zf'(x)+m = g'(x)=0<:> g'(x)z—m (1)
S6 nghiém cua (1)1a sO giao diém cuia 2 d6 thi ham s§ y = f'(x) vaduong d:y=-m

Yy

w

= o https://luyenthitracnghiem.vn

Dya vao db thi trén. D& g(x)cé ding 1 cyc tri thi diéu kién la
me [—10,10]
m<-1 < mef4,5,6,7,8,9,10,-10,-9,-8,-7,-6,-5,-4,-3,-2}

m>3

bt/ A jaechochcomAictgeld,

S6 gia tri cia m1a 16.

Ciu45: (Cidu 48 - Chuyén Vinh- Nghé¢ An — Lan 1 — Niam 2020 - 2021) Cho ham s
f(x)=ax' +bx’ +cx’ +dx+e (ae<0). DO thi ham s6 y = f'(x) nhu hinh bén. Ham s

y= ‘4 f(x)- xz‘ ¢6 bao nhiéu diém cuc tiéu
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Cuc tri ham sé hgp trong cac dé thi 2020 - 2021

y =1 "
1, f______
) AR
v A 2\
7
®. 3. ®. 5 ©. 4. ©. 2
Loi gidi
Chon A

Pit g(x)=4f(x)—x". Tacod gxX)=4f'"(x)-2x=2(2/"(x)—x).

r=t

]AA

Theo hinh vé tacé a<0, ma ae<0=e>0 suyra g(0)=4/(0)=4e>0.

Bang bién thién cta y =

g(x)| nhu sau:

z | — -1 0 2 +oo
g'(x) + 0 - 0 + 0 -
-1) g(2)
9(z) ~ 2(0) / \

lg()|

Dya vao d6 thi y =|g(x)| suy ra ham s6 y = ‘4f(x) —xz‘ ¢6 3 diém cyc tiéu.

CAu 46: (CAu 43 - Chuyén Ha Long - Quang Ninh - Lan 02 - Niim 2020 - 2021) Cho ham s y = f (x)

c6 bang bién thién nhu sau:

42

uAwRTySwenuainy/:sdyy o

bV weeagT} mmay /sy
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S6 diém cuc dai ciia ham s6 g(x)= [f(2x2 —I—x)r la

®. 3. ®. 2. ©. 1. ©. 4.

= o https://luyenthitracnghiem.vn

bt/ A jaechochcomAictgeld,

Loi gidi
Chon B
Taco: g(x)= [f(2x2 +x)r ; g (x)= 2f(2x2 +x>.f’(2x2 +x).(4x—|—1).

4x+1=0
g'(x)=0e|f(2x" +x)=0
f(20 +x)=0

4x+1:0<:>x:—%.

2x* +x=—2(VN)
& 1 .

2" +x=1 x=—
X +x 5

Dua vao bang bién thién ta c6 phuong trinh f(x)=0 chi c6 1 nghiém x, >1 (Vi d6 thi ham sb

Tir bang bién thién ta co: f' (2x2 + x) =0&

y=f(x) cit truc Ox tai mdt diém c6 hoanh do 16n hon 1). Khi do

X=X 6(—00;—1)

f(2x2—|—x):0<:>2x2+x:xo<:> 1 .
X=x, €|-;+00
2
Do lim g(x)= lim g(x)=-+co nén taco bang bién thién:
X—+00 X——00
1 1
x |—00 231 -1 1 B} T2 +oo
J(x) -0 + 0 = 0 + 0 -0 T

g<x)+o\/\/\/+“

Tir bang bién thién ciahamsé y = g (x) ta ¢ sO diém cyc dai cia ham sé g (x) = [f (2x2 + x>r

la 2.

Ciu47: (Ciu 50 - Chuyén Hung Yén - Lan 1 - Nim 2020 - 2021) Cho ham sb

x)=ax* +bx* +ex? +dx +e,(a #0) c6 d6 thi ham s #’(x) nhu hinh v&. Biét rang e >n
g




gy Quang Thudn — Ba Don — Quang Binh Cyc tri ham s6 hgp trong cic dé thi 2020 -

2021

86 diém cyec trj ciia ham s6 y = f'(f(x)-2x) la

®. 7. ®. 6. ©. 10 ®. 14.

Loi giai
Chon A

Xét y=f'(f(x)—2x):>y':(f'(x)—2).f"(f(x)—2x)=0@{;

Vé6i f'(x)=2.DPuong thang y=2 cit dd thi f'(x) tai 3 diém phan biét.
f(x)-2x=m,(m<0) (1)
f(x)-2x=n,(n<e) (2)

Pt h(x)=f(x)-2x= k' (x)=f'(x)-2=0< f'(x)=2.

Bang bién thién cta /(x):

Vi f”(f(x)—2x)=0<:{

X —a .1'1 0 Iz +a0
W (x) 0 0 0

h(x)

—e>n>m

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

uAwRTySwenuainy/:sdyy o

Chu 48: Vay so diém cyc trj cia ham s6 y = f'(f (x)—2x) 1& 7.(Céu 47 - Chuyén L& Khiét - Quing
Ngdi - Lan 3 - Nim 2020 - 2021) Cho ham s§ f(x) c6 dao ham lién tuc trén R, d6 thi ham s6

y=f"(x) c6 ding 4 diém chung véi truc hoanh nhu hinh v& bén dudi:

[ ]
L ]
]
[ ]
-t

bV weeagT} mmay /sy

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

®. 0. ®. 2. ©. 5. O. 1.

= o https://luyenthitracnghiem.vn

bt/ A jaechochcomAictgeld,

Loi giai
Chon D
Xét x> 0: Ham sb c6 dang y =f(x3 —3x+m+2021)
y'=(3x"=3) f'(x* =3x+m+2021)

Do nghiém cua phuong trinh x° —3x +m +2021=4 13 cac nghiém boi bac chan clia 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
y=0s| < = X
f1(¥=3x4+m+2021)=0 | ¥ —3x+m+2021=1 m+2021=—x" +3x+1
X =3x+m+2021=2 m+2021=—x*+3x+2

V& dd thi ba ham sb y=—x+3x-1; y=—x"+3x+1; y=—x"+3x+2 véi x>0 trén cung mét

hé truc.

1 L-o——_
/\ y = m + 2021

y=—a>+3x—1

Hamsé y = f(|x|3 —3|x| +m+2021) c6 dung 11 diém cuec tri
< Hamsb y= f(x3 —3x+m+ 2021) c6 dung 5 diém cyc tri dwong
<> Phuong trinh f’(x3 —3x+m+ 2021) =0 c6 dung 4 nghiém bdi lé¢ duong khéac 1
< Duong thing y=m+2021 cit d6 thi ba ham s6 y=—-x+3x-1; y=-x'+3x+1;
y=—x +3x+2 tai 4 diém phén biét c6 hoanh d¢ duong khac 1
[—1 <m+2021<1 - [—2022 <m<-2020

2<m+2021<3 -2019<m < -2018

Do m nguyén nén m =-2021.
Vay chi ¢ 1 gid tri nguyén cta m thoa man yéu ciu bai toan.

Cau 49:

(Ciu 4 - Chuyén Lé Quy Pén - Pién Bién - Lan 3 - Nam 2020 - 2021) Cho ham s
f(x) =ax’ +bx’ +cx’ +dx+e,(a # O) ¢6 6 thi ctia dao ham f’(x) nhu hinh vé.

I
Nel
e
\
\




gz Quang Thuan — Ba Bon — Quang Binh

Cuc tri ham sé hgp trong cac dé thi 2020 - 2021

Biét rang e>n. S6 diém cuec trj ciia ham sé y = f'(f(x)—Zx) bang

-

®. 7. ©. 14. ®©. 6
Loi gii
Chon A
f(x)=2
g(x) =f'(f(x)—2x):> g'(x) =[f'(x)—Z}.f”(f(x)—bc)=O<:> [f”((jz(x)—bc) o
x=a<m
+/(W)=2ex=0 g3 ohiem don)
x=b>n
y4
y='@t [
T
VAR
+ Tir d6 thi ham s6 y = f'(x) tasuyra f"(x) =0 < {x B
X
Lo _ f(x)—2x=m, (1)
Do d6 f (f(x)—2x)—0<:{f(x)_2x:n L
Lap BBT cho ham s A(x) = f(x)—2x, v6i H'(x)=f"(x)-2.
Taco H(0)=f(0)=e, e>n>m
X —0 b +0
H(x) - 0 -
h(x)

Do d6 phuong trinh (1) va (2) c6 4 nghiém don.

Suy ra phuong trinh g'(x)=0 c6 7 nghiém don

uAwRTySwenuainy/:sdyy o

bV weeagT} mmay /sy

Cilﬁb
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nén ham sb g(x)= f’(f(x)—2x) c6 7 cuc tri.

Ciu 50: (Ciu 49 - Chuyén Lé Thanh Téng - Quing Nam - Lan 1 - Nam 2020 - 2021) Cho ham s6
y=f(x) c6dd thi y= f'(x—1) nhu hinh v&

YA

Khi d6 ham sé y=¢e' (2% dat cyc tiéu tai diém X,. Ménh dé nao dudi day dtng?

®. x, €(-1;0). ®. x,e(—4-2). ©. x,€(0;1). ©. x,e(-2;-1).

Loi giai

Chon A
_ f(x)+2x
Ta co: V=t .(f’(x)—|—2)
y'(x):0<:>f’(x)+2:O<:>f'(x):—2
Do thi y=f'(x—1) doi sang phai 1 don vi theo tryc Ox ta dugc dd thi y=f'(x). Khi d6

= o https://luyenthitracnghiem.vn

duong thing y =2 catdo thi y = f’(x) tai 2 diém c6 hoanh do 1a 1 va a véi —1<a <0 nén
phuong trinh y'(x)=0 c6 2 nghiém la 1 (nghiém kép) va —1<a <0

Bang bién thién
T | —© a 1 +
y' 0 + 0 +
y f(1
(a)

Viay ham sb dat tiéu tai diém X,=ac (— 1;0).

bt/ A jaechochcomAictgeld,

Cau 51: (Ciu 40 - Chuyén Nguyén Binh Khiém - Quing Nam - Lan 1 - Niim 2020 - 2021) Cho ham
s6 y = f(x) c6 dd thi nhu hinh v&.
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Cuc tri ham sé hgp trong cac dé thi 2020 - 2021

y

Ménh d& nao sau diy ding:

, .2 . 1
®. Ham so6 y=f(Inx) dat cuc tieu tai x=—.
e

®. Ham s6 y = f(Inx) dat cuc tiéu tai x=e’.
©. Ham s y = f(Inx) dat cuc tiéu tai x=0.

©. Ham s y = /(Inx) dat cuc tiéutai x=2.

Loi gidi

Chon B

¢ y=g(x)=f(Inx); TXD: x>0
1 Inx=0 x=1

' =—_f'(1 .o — o P

e AL [T {U R R I

BBT: | x 0 1 e +00
g 7 0 - 07

g(x) _Oo/' 4 \O /'+oo

Tur BBT, ta thdy: ham s6 y = g(x)= /(Inx) dat cyc tiéu tai x=¢’.

uAwRTySwenuainy/:sdyy o

Cau 52:

(Cau 50 - Chuyén Nguyén Trai - Hai Duong - Lan 1 - Nam 2020 - 2021) Cho ham sé F (x)
c6 F(0)=0.Biét y = F(x) 1a mot nguyén ham ciia ham s6 y = f(x) c6 do thi nhu hinh v&.

T

[ y=f(x)

bV weeagT} mmay /sy

C/isb
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S6 diém cyec tri cia ham s6 G(x) = ‘F(xé)—f‘ 1a

®. 4. ®. 5. ©. 6. ©. 3.
Loi giai
Chon D
Xt g(x) = () = (x) =6 () -3 =3¢ 207 (<) 1]
. Xét ham s6

h(x)z 2x3f(x6)—l = h'(x) = 6x2f(x6)+12x8.f'(x6) =3x" [2f(x6)+4x6.f'(x6)].
Tir d thi cua y=f(x) suyra dau cua (%)

- - / + \/ +

XN\ - /x1 N\ - 0
f(xﬁ) >0 ,
nén = h'(x)>0 Vx nénhamsd y =k (x) dongbién trén R vavi lim /(x) =0
F1(x)>0 .

nén phuong trinh /(x)=0 c6 1 nghiém duy nhat x, va y = i(x) déi ddu tir am sang duong khi

qua x,. Suy ra g'(x) doi dau tir am sang duong khi qua x, nén x, la diém cuc tiéu.

= o https://luyenthitracnghiem.vn

Bang bién thién
X -a0 Xo +o0
g'(x) - 0 +
g(x)
g(xo)
: G(x) : g(xo)
é g(xq)
X | Céu53: Tirbang bién thién suy raham sé y = G(x) ¢6 3 cyc tri.(Cau 40 - Chuyén PTNK - HCM - Lan
§° 1- Nim 2020 - 2021) Cho ham s6 y = £ (x) c6 dao ham 1a f'(x)=(x—2)* (" —x),x e R. Géi

N oA A 5 r e . A 5 A A B A 1 r
S 1a tap hop tat ca cac gia tri nguyén duong cua tham s6 m dé ham so f[axz —6x+ mj co 5
diém cuec tri. Tinh tong tat ca cac phan tir cua S.

®. 154. ®. 17. ©. 213. ©. 153.

Loi gidi
Chon D
Ta ¢6. V6i x=2 la nghiém kép, x=0,x=1 1a nghiém don. D6 d6 ham s6 f (x) c6 hai diém

cuctrila x=0,x=1.




gz Quang Thuan — Ba Bon — Quang Binh

Cuc tri ham sb hgp trong cdc dé thi 2020 -

2021

bat g(x)zf(%x2 —6x+mj:> g'(x)z(x—6)f'(%x2 —6x+mj.

Dé ham s ¢6 5 diém cyc trj thi (1)&(2) c6 hai nghi¢m phan biét khong trang nhau va khac

6 Suy ra

Khid6 g'(x)=0<

A >0
A, >0
1

1

x=6

l)c2—6x+m=2
2

%x2—6x+m=0(1)'

%x2—6x+m=1(2)

9-" 50
2

5-62—6.6+m¢0 9—(m2_1j>0<:>m<18:>me{1,2,...,17}.

Vay Tong cac gia tri ctia m1a 1+2+...+17=153.

Ciu 54: (Céu 49 - Dé thi thir cum trwong THPT - Hai Dwong - Lan 4 - nim 2021) Cho ham sé bac
nam y =f(x) co dd thi y =f'(x) nhu hinh bén. S6 diém cuc tri cia ham sé

g(x)zf(x3 +3x2)—2x3 —6x° 1a

Ay

NP ===-- - - - -

®.17.

®. 10.

N

©. 5. ®. 11.

uAwRTySwenuainy/:sdyy o

Chon B

Xétham sb g (x)=f(x*+3x°)-2x" - 6x’

Loi giai

Ta co g'(x) =(3x2 +6x)f'(x3 +3x2)—6x2 —12x=3x(x+2)[f’(x3 +3x2)—2].

bV weeagT} mmay /sy

@b
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“Thanh cdng 1a néi khong véi ludi biéng”

A y
y = f'(=x)
4 _____
1
1
1
2 /‘\
1 1 1 1 1
1 1 1 1 1
! o 1 : ! !
Cq C2 2
[x=0
x==-2
x=0 X +3x" =¢ (¢, <0) 1)
Cho g'(x)=0<|x=-2 & o)

f'(x3+3x2):2

Xét ham sd h(x) =x’+3x7,tacod h’(x) =3x> +6x.
Bang bién thién 4 (x) :

= o https://luyenthitracnghiem.vn

¥ +3x" =¢, (c, )

X +3x"=¢,(0<¢,<2)

\_/

3
4

(
X +3x% =¢; (2<¢, <4)
(¢, >

— S

e

h(x)

d0 ta duoc

bt/ A jaechochcomAictgeld,

V& d6 thi ctia cac ham sé y = h(x) , y=c, Yy=¢,, y=c,, y=c, trén cing mdt mat phang toa

SR
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Cuc tri ham sé hgp trong cac dé thi 2020 - 2021

A Y

Cq

| I

uAwRTySwenuainy/:sdyy o

Tg 7 Iy
X=X, X=x
(1)<:>x=x1;(2)<:> x=x5; (3) e x=x4;(4)c>x=x8
X=X X=X,
Trong d6 x; <x, <x; <-2<x, <x; <0< x, <x, <xg.
Bang xét dau g'(x):
x —00 @, Ty x3 —2 x4 x5 0 xg Ty xg +o0
g () + 0 - 04+ 0 - 0 + 0 -0 + 0 — 0 0o - 0 +

Ttr bang xét ddu ta két luan duge ham sb g (x) co 10 diém cuec tri.

Cau 55:

(CAu 44 - THPT Gia Binh - Bic Ninh - Lin 1- Num 2020 - 2021) Cho ham sb

y=f(x)=ax"+bx* +c c6 dd thi nhu hinh v& bén dudi.

bV weeagT} mmay /sy
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“Thanh cdng 1a néi khong véi ludi biéng”

= o https://luyenthitracnghiem.vn

bt/ A jaechochcomAictgeld,

y
6
5
4
3
2
1
X
3 2 4 1 2 3
-1
S6 diém cyc trj cia ham s g(x)= f(x3 +f(x)) la
®. 11. ®. 9. ©. 8. ®. 10.
Loi gisi

Chon B
Tir d thi ta thdy ham s6 trén c6 phuong trinh 1a y = x* —2x. Vay ta co:

f(x) =x'-2x" va f’(x) =4x’ —4x

g’(x)z(f(x3 +f(x))) =(x3 +f(x)), f’(x3+f(x))=(3x2+f’(x))f(x3+f(x)).
Suy ra g'(x)=(3x2 +f'(x))f'(x3 +f(x))=(3x2 +4x —4x)f'(x3 +x4—2x2).
g'(x)=O<:>(3x2+4x3—4x)f'(x3+x4—2x2)=0

[x=0

x~0,6930
48 130 —dr=0  [4F 438 —4x=0 | * 7 L0
PR ) . 3 5 x~1,21195
X' +x =2x" =1 X' +x =2x"-1=0 .

<, - 2__1© S0 o 2+1_0: x~-2,0754
x4+x3 xz— x4 x3 x2 = X ~—0.6710
X' 4+x =2x"=0 X' 4+x =2x"=0 x~—1,9051

x=1

x=-2
Phuong trinh g'(x) =0 c6 ding 8 nghiém don va 1 nghiém bdi 1é x =0 (nghiém boi ba).

Vay ham s6 g(x) ¢6 9 diém cuc tri.

Cau 56:

(Cau 42 - THPT Han Thuyén - Bic Ninh - Lan 1 - Nim 2020 - 2021) Cho ham da thuc
y=f(x).Himsé y= f'(x) c6 dd thi nhu hinh v& sau

S =




¢y Quang Thuan — Ba Dén — Quang Binh Cuc tri ham s6 hgp trong cic dé thi 2020 - 2021

~
A

C6 bao nhiéu gia tri cuia m € [0;6];2m eZ déhamsé g(x)= f(x2 — 2|x —1| — 2%+ m) c6 ding 9 diém cuc

uAwRTySwenuainy/:sdyy o

tri?
®.17. ®. 5. ©. 3. O. 6.
Loi giai
Chgn C
2(x=1)(|x=1-1
Taco: g'(x)= (x |)(|x1| | )f'(x2—2|x—1|—2x+m)
x—
x=1
x=0
gx)=0& x=2

f'(x2 —2|x—1|—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
f'(x)= f'(x)=0= x=12:> X =2fx—-2x+m=2=|x*-2|x-1|-2x=2-m

X =

vo3 X 2xl=2x4m=3 | ¥ =20x—1[-2x=3-m

Xét ham s h(x) =x’ —2|x—1|—2x.Ta co

X —an 0 1 2 +a0
_'l" — 0 - — 0 +

. +r\_2 /'1\‘_2 /+x

Dé ham s ¢6 9 cuec tri thi

TH1: 2<2-m<-1<3<m<4
TH2: 1-m>—-1<m<2.

Vay c6 ba gia tri cua m.

bV weeagT} mmay /sy

Ciau 57: (Céu 50 - THPT Hau Loc 4 - Thanh Héa - Lan 1 - Niam 2020 - 2021) Cho ham s6 f (x) co

dao ham trén R va c6 bang bién thién nhu sau
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= o https://luyenthitracnghiem.vn

bt/ A jaechochcomAictgeld,

X e -3 -1 1 2 3 +00
y! + 0 - 0 + 0 - 0 + 0 -
z 2z
¥ - P o
4 & -
—ag 0 -3 —a
S6 diém cuc dai cia ham s6 g(x)= ‘f(|x2 —8x+ 7| +x° —3)‘ la
®. 6 . ®. s. ©. 7. @. 9.
Loi giai
Chon C
2 .
* Dit u(x)z‘x2—8x+7‘+x2—3,tacc’) u(x)= 2x" —8x+4 khzxslvx27_
&x—10 khil<x <7
, 4x—8 khi x<1vx>T7
=u'(x)= , :
8 khi 1<x<7
Ta c6 bang bién thién
x —x 1 7 +a
u'(x) - I + +
+ao

HI:_T:I

* Dt h(x):f(u(x)),ta co h'(x):u'(x).f’(u(x)).

Ta c6: u'(x) chi d6i ddu qua x=1.

_u(x):3
u(x):2
f’(u(x))=0<:> u(x):l .
u(x):—l
_u(x):—3

Tir bang bién thién cua u(x) tacod

u(x) =3 co6 hai nghiém phan biét x,,x;.
u(x)=2 c6 hainghiém phéan biét x,,x,
u(x)=1 c6 hai nghi¢ém phéan bi¢t x;,x

u(x)

u(x)=-3 v0 nghiém

=—1 c¢6 hai nghiém x,,x;

* Ta c6 bang bién thién

“Thanh cdng 1a néi khong véi ludi biéng”

SN
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x —o 2 X

Cuc tri ham sé hgp trong cac dé thi 2020 - 2021

2 Xy 1 X Xg X Xy

+xo

Rixf - 0 + 0 -

0 - 0+ — 0 +0 —0 + 0 —

h[x]

/3\_3 /awoﬁanoﬂ“ \_3/3\

Céu 58: Tirbang, dé dang suy rahams6 g (x)= ‘f(|x2 -8x+ 7| +x° - 3)‘ = |h (x)| c6 7 diém cyc dai.(Cau
48 - THPT Hong Quang - Hai Dwong - Lan 3 - Niam 2020 - 2021) Cho ham sb bac bén tring

phuong y = f (x) ¢6 bang bién thién sau

X -

-2

0 2 +0

f(x) - 0

- 0 - 0 +

f(x)

m\z/é\z/m

uAwRTySwenuainy/:sdyy o

S6 diém cyc trj cia ham s6 g (x)= Lz(f(x)— 6)4 la
x
®. 2. ®. 4 ©. 5. ®@. 3.
Loi giai
Chon B

* Theo gia thiét ta c6 f(x)= ax* +bx’ +c¢ = f'(x) =4dax’ +2bx .

Tur bang bién thién ta c6 ham s6 £ (x) di qua 4(-2;2),B(0;6),C(2;2) va c6 ba diém cuc trj

16a+4b+c=2
c=6
32a+4b=0

= =

€

+ Ta c6 Ham s g(x)==

=

1
T2
b=-2.Vay f(x)zix4—2x2+6, f'(x)=x3—4x

c=6

(f(X)—6)4 xéc dinh trén D =R\ {0}.

3

§/(x) ==/ (5)=6) + 4/ (x)=6) ./ (3)

o g ()LL)

g,(x):()@{f(x)—6=0

Ta co (1)®ix4—2x2+6=6©{

(4x.f"(x)-2f (x)+12)

(1)

4xf'(x)-2f(x)+12=0 (2)

x=0

x=i2\/§'

bV weeagT} mmay /sy

Ciﬁb
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“Thanh cdng 1a néi khong véi ludi biéng”

x=0

242
T 7

(2)  4x (¥ —4x)—2(%x4 ~2x +6j+12 =0 %x“ ~12x*=0
X =

X = i2x/§
242 VA cac nghiém do déu 13 nghiém bai 1é.
7

Vi x#0 nénco g'(x)=0<
x==

Do d6 ham s g(x) c6 4 diém cuc tri.

Cau 59:

= o https://luyenthitracnghiem.vn

(Céu 49 - THPT Kim Lién - Ha Ngi - Lan 2 - Niim 2020 - 2021) Cho ham s6 y = f(x) lién

tuc trén R co bang bién thién nhu hinh v&:

bt/ A jaechochcomAictgeld,

x —a0 -1 0 —+a0
f(x) - 0 + 0 -
.rl
F(x) 0 . 0 "// ; 0
- rd
S6 diém cuc dai ciia ham s6 y = f(|f(x)|) 1a
®. 2. ®. 3. ©. 0 ©. 1.
Loi gidi
Chon A
. , , f'(x)-f
pat g(x)=/(|/ (=)= & (x) = (| (=) ?;)(x)‘(x)
Do d6 g'(x) khong xé4c dinh khi f(x)=0 hay x=0.
"(x)=0
S I EA g
g'(x)=0s| N |f(x)|=1 & o x=+1
r(|r())=0 f(x)==1
[ ()] =-1
Tur bang bién thién ciia f (x)ta co: |f(x)| e[0;1],VxeR. Suy ra f’(|f(x)|) >0,VxeR

Ta co bang xét dau g'(x) nhu sau:

x |=oo -1 0 1 400
) —o+[+0—
flx) — | —0+ +
g'(x) 4+ O — || =9 —

Ttr bang bién thién suy ra sé diém cuc dai ciia ham s y = f (| f (x)|) la 2..

Cau 60:

(Cau 41 - THPT Kim Son A- Ninh Binh - Lan 1 - Niam 2020 - 2021) Cho ham s6 y = f(x)

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

I
Nel
e
\
\
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o —0 -1 0 1 +
+m +
2 \ /
- ‘1 9
=3
=p
. | &
Hoi hamso | =5
w»
2 . , , =
g(x) =i [ M] 0 bao nhiéu diém cuc tiéu? ?
<
S
®. 9. ®. 4 ©. 7. ®. 5. =
Loi giai g
Chon B 9
In(x* +1)-2 Og_
+)Dox*>0 véi VxeR nen MOTFD=25 5 i vreR. a5
, =
+) Bang bién thién g
x - d -1 o 0 b 1 a +
+o | i ! i +oo
| |
| |
f(x) 0\ /0 Bk P
3  £|
xX=a (1;+oo) NS
x=b (0;1) %
Suyra f'(x)=0< :
X=ce (—1; O)
x=d e(-o;-1)
) In(x* +1)-2 :
+) Xét ham so trén y = f [%J trén [0;+oo) g
_ln(x2+1)—2_a '
2
In(x* +1)-2 -
—— Z ~—-p |
f' In(x* +1)-2 0 2 X=ve
o [In(F+D-2) x 2 In(x* +1)-2 x=ve? -1
y'=f —— =0 S| ———=c
2 x +1 2 242
X -0 ) x=ve 1
£+ In@ +D—2 ;1)_2=d(VN) x=0
x=0

Suy ra bang bién thién




gz Quang Thuan — Ba Bon — Quang Binh “Thanh céng 1a néi khong véi ludi biéng”

x 0 = w1y e 1 o
7 = 0 T 0 = 0+

In(x*>+1)-2

Mt khdc db thi ham s6 g(x)= f[

N . In(x* +1)-2
- Gitt phan do thi ham s6 y=f [%] trén [O;+oo),
In(x*+1)-2

- Ly d6i xtng phan d6 thi ham s6 y = f ( .

In(x*>+1)-2
2

J co 4 diém cuc ti€u.

Vay ham sb g(x)sz

jduqc v€ nhu sau:

] trén [0; +oo) qua Ox.

= o https://luyenthitracnghiem.vn

ham lién tyuc trén R va c6 bang bién thién cia f '(x) nhu sau:

Cau 61: (Céu 50 - THPT Lé Hong Phong - Nam Dinh - Nim 2020 - 2021) Cho f'(x) 12 ham s6 c6 dao

T |—o0 —2 -1 0

7@ - -1
_/ \_3/

/+oo

Tim s6 diém cyc tiéu clia ham s6 g(x) = f(‘x3‘) -3lx].

®. 1. ®. 2. ©. 3.

©. 0.

Loi giai

bt/ A jaechochcomAictgeld,

Chon C

Xétham s6 h(x)=f(x*)-3x.

W (x)= 3x2.f'(x3)—3.
H(x)=0<3x".f'(x')-3=0 (1)

DZ théy x=0 khong la nghi¢m cua (1) nén (1) < /'(x*) =xl—2 @).

Pt £ =x thi (2) tro thanh /(1) = —— (£#0 - 3).

%/t_z
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1
t

Xét ham s6 y =

3/,2

2 5
>y 4 2 -3 . e N NP .
+¢>0 thi y=¢ 3 laham so liy thura, y' = _Et 3 <0 nén y nghich bién trén (O;+oo) va do thi
cua y nhén hai truc toa d¢ lam hai tiém can.
+ y(¢)=y(~t) nén y 1a ham s6 chdn. Do d6 d5 thi ciia y nhan Oy lam truc ddi xtmg.
1

i/t_z

V& do thicta f7(¢) va y=

trén cung hé truc toa do ta co:

uAwRTySwenuainy/:sdyy o

Tir d6 thi ta c6 (3) = t=a>0.Suyra x=3la>0
Bang bién thién ciia h(x):

r -0 0 va 00
h(z) | - - 0 + _
+00 : +00

~_"
h(x) 7(0) /
| T w(va)

Ta thiy ham s g(x) =h (|x|) 1a ham s6 chin nén do thi cua g(x) nhan Oy lam tryc ddi xing.
Do d6 ta c6 bang bién thién cua g(x) nhu sau:
. x .—oo —va 0 va o0 |

g, - 0 + + -0 + .

+00 .
e (0
e \g(\%)/ \gwa)/
@&y g(-Ya)=g(Ya))

Viay ham s6 g(x) ¢0 hai di€ém cuec tiéu va mot di€m cuc dai.

bV weeagT} mmay /sy

Cau 62:

- HET -—-(Ciu 48 - THPT Ngé Quyén - Ba Vi - Ha Ngi - Lan 2 - Niaim 2020 - 2021) Cho
ham s y = f(x) x4c dinh va lién tuc trén R, c¢6 d6 thi ham s6 f”(x) nhu hinh v&. S6 diém cuc

tiéu cia ham s6 g(x)=f(x)+x la
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®. 1. ®. 2. ©. 3. ®. 0.

Loi giai

Chon A
Taco: g'(x)=/f"(x)+Lg'(x)=0< f'(x)=-1(%).
Phuong trinh chinh 1 phuong trinh hoanh d¢ giao diém cta d6 thi ham s f” (x) va duong thang

y=-1.

= o https://luyenthitracnghiem.vn

O 1 2 P
1

Dua vao do thi, ta th?iy c6 nghiém x=0, x=1 va x=2.

Bang bién thién ciia ham s6 g(x) :

bt/ A jaechochcomAictgeld,

ol T N

Dua vao BBT, ham sb g(x) = f(x) +x ¢6 mot diém cuc tiéu x=1.

Chu 63: (CAu 44 - THPT Nguyén Piing Pao - Thanh Héa - Lan 2 - Niim 2020 - 2021) Cho ham sé

y=f (x) lién tuc trén R va c6 bang bién thién nhu sau:
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X 2 EE.

o -2 0 2 :
fx) f\l / | \ / |
-1

S6 diém cuc tidu cua ham sé y =2021" ) _2020"M1a

®. 1. ®. 3. ©. 2. ®. 4.

Loi gidi
Chon B
Xétham sd y = g (x)=2021"") - 2020"""

Taco: g'(x)= f'(x)(2021""1n2021-2020"" n 2020).

uAwRTySwenuainy/:sdyy o

, f'(x)=0<:>x=0;x=i2
10g2021"™ 1n2021-2020"" 1n 2020 = 0(*)
2021 x=ae(0;2)
Tacod: ()< | ——| =log,, 2020 f(x)=lo log,,,, 2020 ’
aco: (*) (202()) 2021 f( ) g%( 2021 )j{xzbe(Z;—i—oo)
X |—oo -2 0 a 2 b
y' - 0 + 0o - 0 + 0 - 0+
B ™~ f(O)\ /'f(Z)\
.
f(—-/ /(a) 7(6)

Vay, tir bang xét dau ta thay s6 diém cuc tiéu ciia ham sb y=g (x) la 3.

Ciu 64: (Chu 49 - THPT Nguyén Hug - Pik Lik - Lan 1 - Niim 2020 - 2021) Cho y = f(x) 1a hdm da
thitc bac 4 va c6 d6 thi nhu hinh v&. C6 bao nhiéu gié tri nguyén ctia tham s m thude doan [-12;12]

dé ham sb g(x)= |2f(x—1)+m| ¢6 5 diém cyc tri?
I

A

O

N

bV weeagT} mmay /sy

-3

6 = =

®. 12. ®. 14. ©. 15. O. 13.

Loi giai
Chgn C

““:\'\ / 62



= o https://luyenthitracnghiem.vn

gz Quang Thuan — Ba Bon — Quang Binh

“Thanh cdng 1a néi khong véi ludi biéng”

Nhan xét: S6 diém cuyc tri cua ham sb y = f(x—l) bang s6 diém cyc tri ctia ham s y = f(x)
trén tdp xac dinh R
Dua vao d6 thi, ham s6 y = f(x) c6 3 diém cuc tri

N

\ f

ko

D¢ ham s6 g(x) c6 5 diém cyc tri

< 2f(x)+m=0< f(x) —% c6 2 ngiém phan biét hodc 3 nghiém trong dé c6 1 nghiém boi

chin va 2 nghiém don

m<—4

6<m<12

2o
o| 2 {

6<-Z<3
2

Ma m la gia tri nguyén thudc [—12;12] nén m e{—12;—11;...;—4;6;7;...;11}

Vay ¢6 15 gia tri nguyén m thoa yéu ciu bai toan.

Cau 65:

(Céu 40 - PTNK Co S¢2 - TPHCM - Lan 1 - Niim 2020 - 2021) Cho ham s6 y = f(x) ¢6 dao
ham f'(x)=(x- 2)2 (x2 - x) v6iVx e R. Goi S 1a tip hop tit ca cac gia trj nguyén duong cia

tham s6 m d ham s f (%xz —6x+ m) ¢6 5 diém cyc tri. Tinh tong cac phan tir cia S ?

bt/ A jaechochcomAictgeld,

I
%2 )
e
\
\

®. 154. ®. 17. ©. 213. ©. 153.
Loi gii
Chon D
x=2
Taco f'(x)=(x-2)"(x’—x)= f'(x)=0<| x=1.Véi x=2 langhiém kép, x=1x=0 I
x=0

nghi¢m don. Do d6 ham s f= f(x) datcuctritai x=1,x=0.

bat g(x)=f(%x2—6x+m):>g'(x)z(x—6)f'[%x2 —6x+m].Khi do
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[x=6

lx2—6x+m=2
2

g '(x) =0 . Gia su x, 1a nghiém cua phuong trinh (l) thi

%xz —6x+m =O(1)

%xz —6x+m=1(2)

%xé —6x,+m =0 do do x, khong thé 12 nghiém ctia phuong trinh (2) hay néi cach khac
phuong trinh (1),(2) khong c6 nghiém chung. Vi vy, dé ham s6 f(%xz —6x+ m) c6 5 diém

cuc tri thi phuong trinh (1),(2) c6 hai nghiém phan biét khac 6 hay
A >0

9-" 10
A, >0 2

L 66ime0s 9—(?)>o@m<18LZ*>me{1,2,...,17}.
2

m#=18,m=19

1.62 —6.6+m=1
2

uAwRTySwenuainy/:sdyy O

Vay tong cac gia tri ctia m la: 1+2+...+17=153.

Ciu 66: (Ciau 49 - THPT Quing Xwong - Thanh Héa - Nim 2020 - 2021) Cho ham s6 y = f(x) . Him
s6 y=f"(x) c6 do thi nhu hinh v&.

M'V

2
! /_1-
: N2 x

) Oi\/

S6 diém cuc dai ctia ham s6 g(x) = /(x> —4x+3)-3(x-2)° +%(x—2)4 1a

bV weeagT} mmay /sy

®. 7. ®. 3. ©. 4. ©. 5.
Loi giai
Chon B
Ta co:
g'(x)=(2x—4)f'(x* —4x+3) = 6(x —2) +2(x~2)’ = 2x - 4)[ f'(x" ~4x+3) =3+ (x-2)’ |

2x-4=0

Taco: g (x)zoc{f,(xz —4x+3)-3+(x-2)" =0
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= o https://luyenthitracnghiem.vn

x=2
=

i —4x+3)=2—(x"—4x+3) (¥
bat x> —4x+3=t,taco: ()<= f(t)=2-t.

Tir d6 thi ham s6 y = f'(r) va y=2—1 ta co:
t=-2 ¥’ —4x+3=-2 x=1
=2t t=0 - x*—4x+3=0 - x=3
t=1 | —dx+3=1  |x=2%42
t=2 X —dx+3=2 x=2+3
Ta c6 bang bién thién ham sd y = g(x) nhu sau:
x |- 2-3  2-\2 1 2 3 2442 2+43 +o0
g'(x) - 0 + 0 - 0 + 0 - 0 + 0 - 0 +
o \ / \ /\ / \ /

Vay ham s6 y = g(x) c6 3 diém cuc dai.

Cau 67:

bt/ A jaechochcomAictgeld,

(Céu 47 - THPT Quing Xwong 1 - Thanh Héa - Lan 1 - Niim 2020 - 2021) Cho ham s
f(x)=ax’ +bx* +cx’ +dx’ +ex+ f(a#0) vaham sé y = f'(x) c6 hinh v& duéi day

O
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bit g(x)=f(3x-1)-9x° +%x2 —6x+2021. Hoi ham s6 f = g(|x]) c6 bao nhiéu diém cyc tri ?

®. 7. ®. 3. ©. 9.

®@. 5.

Loi gidi
Chon B

g'(x) :3f'(3x—1)—27x2 +9x-6

bat r=3x—-1=3x=¢t+1
g'(1)=3/"(¢)-3"-3t-6

*g()=0ef(t)=r+1+2&

Bang bién thién ciia g(x)

t=—2:>)c=—l
3
t=—1=x=0

t=l=>x=—

1 2
T |—00 3 0 3 +00
g'(z) + 0 - + 0 -
400 4085 400
2
g(x)
4029
2127 N

Viay ham sb g (|x|) c6 ba diém cuec tri

uAwRTySwenuainy/:sdyy o

Cau 68:

(Céu 50 - THPT Thiing Long - Ha Ngi - LAn 2 - Nim 2020 - 2021) Cho ham sb bac nim

y=f (x) c6 @6 thi ham s6 y=f '(x) nhu hinh v& dudi day. S6 diém cuc tri cia ham sb

y=f(4x2—4x)—§x3+6x2—4x+1 la

bV weeagT} mmay /sy

<i6>
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e
— 4 =
B

Y ———

®. 4. ®. 5. ©. 9. ®. 7.

= o https://luyenthitracnghiem.vn

bt/ A jaechochcomAictgeld,

Loi giai
Chon B
Taco y'=4(2x—1) f'(4x* —4x)-4(2x—1)(x-1)

= ' =4(2x-1)| /(45> —4x) = (x-1) .

1
y':0<:>y':4(2x—1)[f'(4x2—4x)—(x—1)J:0<:> 2
f'(4x2 —4x):x—1

Xét phuong trinh: f’(4x2 —4x) =x-1 (1)
Pit t=4x" —4x=4x" —4x—1t=0 AN =4+4>01>-1.

_1-A/1+t¢ x_l_—l—\/1+t
s 2 2
Khi d6: 4x° —4x—t=0< =
‘o 1+\/1+ _1_—1+\/1+z
2
—1 \/1+
Phuong trinh tror thanh:
—1+\/1+
V& d6 thi 3hamsd y = f* (x),» —1- 1+x Cl),yzy(g) trén cung hé truc toa do

ta théy dd thi ( ) catdd thi y=f" ( ) tai 3 diém, dd thi (Cz) cat do thi y=f'(x) tai 1 diém.
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y

b

. X , X . < R ~ , . A . . A 1
V61 moi nhanh, moi giao diém ¢ s€ twong tmg véi mot gia tri duy nhat ctia x khac —.

Viay ham sb y= f(4x2 —4)6)—%)63 +6x> —4x+1 ¢6 5 diém cuec tri.

Cau 69:

\ A . 1 o . r oA oA o A o
Ham s6 g(x)=|/f(sinx) +§sm3 x —sin? x|c6 bao nhidu diém cuec tri trén khoang (0;37)?

(Céu 50 - THPT Thanh Chwong 1 — Nghé An — Lan 2 — Niam 2020 - 2021) Cho f(x) 1a mét
ham da thirc bac nam thoa man /(0)=0. Ham s6 f'(x) c6 dd thi nhu hinh v& bén

yl\

X

-1 O 1

®. 15. ®. 11. ©. 9.

uAwRTySwenuainy/:sdyy o

®. 13.

Loi giai
Chon D

Do f(x) 1a mdt ham da thirc bac ndm nén f '(x) 1a mot ham da thire bac bon.

Duya vao d6 thi hinh v& ta nhan thiy f” (x) codang f '(x) =ax" +bx’ +c, d thi di qua cac diém

A(0;1), B(1;0) va c6 diém cuc tiéu x., =1. Tir do ta co:
f’(O)zl c=1 c=1

f'(1)=0 =<a+b+c=0=>3a=1 = f(x)=x"-2x"+1
(=0 4a+2b=0 b=-2

X 2x°
= f(xX)=—-—"—+x+c
S(x) s 3
x> 2x
Do f(0)=0:>c:O:>f(x):?_T+x.

bV weeagT} mmay /sy
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Xétham so g (x)=|f(sin x)+lsin3 x—sin’ x|, ta dat h(x)= f(sinx)+%sin3 x—sin’ x

o Tim s6 cuc trj cua ham s y = A(x).
h'(x) = cos x. f (sin x) +sin® x.cos x — 2sin x.cos x
cosx =0

h(x)=0< : - :
f'(sinx)=—sin" x+2sinx

+)Voi cosx=0c>x=%+k7z,keZ.

Vay phuong trinh cosx =0c¢6 3 nghiém don thudc khoang (O;37z) . (1)

+)V6i f'(sin x) = —sin’ x +2sin x

bt t =sinx,t e[-L1]= f'(t) =—1" +2¢

Xét phuong trinh hoanh do giao diém:
t=a (a=1,3864) (/)

t=pL (S =0,4257) (n)

Véi t=Le€(0;1) thi sinx=p, khi d6 f'(sinx)=—sin’ x+2sinx c6 4 nghiém don thudc
khoang (O;37z).(2)

T (1),(2) suy ra ham sd y = h(x) ¢6 7 cuc tri trén khoang (O;37Z) (*)

—t2+2t=t4—2t2+1<:>t4—t2—2t+1=0<:>[

= O https://luyenthitracnghiem.vn

© Tim s6 nghiém cua phuong trinh 4(x)=0.

t:sinx:>f(t)+%t3 —£2=0
:>lt5 —gﬁ +t+%t3—t2 =0

t=0 t=0 .
sinx=0
= lza(azl,69)(l)3 .

= L sinx=>b (b~0,86)

Lo e 1o
5 3 t=b(b~0,86)

+ sinx =0 < x =kx,k € Z = phuong trinh /4(x)=0c6 2 nghiém thudc khoang (O;37z) . (3)
+sinx=>b (b r 0,86) => phuong trinh 4(x)=0c6 4 nghi¢ém thudc khoang (0; 37[) (4)
Tur (3),(4), suy ra 2(x) =0 c6 6 nghi¢m don trén khoang (0;37) (**)

Céau 70: Tur (*), (**) ta két luan dugc ham s y = g(x)dé cho ¢6 13 diém cuc tri.(Cau 40 - TX Quing
Tri - Lan 1 - Niim 2020 - 2021) Cho ham s6 y = f(x) lién tyc trén R va c6 bang bién thién

bt/ A jaechochcomAictgeld,

cuia dao ham nhu sau:

x —00 —1 0 1 +0o0

fl(z)| +oo /+oo
2
\ \-——
-3 / 1
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In(x*+1)-2 L
—— || ¢6 bao nhiéu diém cuc tri?

Ham sb g(x) =f[

®. 7. ®. 11. ©. 5. ®. 9.
Loi giai
Chon D
In(x>+1)-2 X
bat h(x)z%:h’(x)zx%rl
Cho h’(x)=02>x=0
BBT (1)
Tl —oo a 0 b +0o0
W(x) - 0 L4
hz)| +oo I I +00
\l\ 1 // 0
h(@) | +oo oo
1
\ 0 / \ /
h(x
Ta co: g(x)zf(|h(x)|):g’(x)=h’(x)- ( )f’(‘h(x)‘)
()
W (x)=0
Cho g'(x)=0=|h(x)=0
S (|n(x))=0
V6i i (x)=0 & x=0
[x=a(a<0
Véi h(x)=0 < x:béb>0))
Vi f’(h(x)|)=0,tacc'):
z| —oo c -1 d 0 e 1 f +o0
fl(x)| +oo i : | : e
¥ L N el
_|h(x)|=c(c<—1)(l)
e |)=d(-1<a<0))
:f(h(X)D_O@ |h(x)|=e(0<e<l)
[n(x)=r(f>1)

uAwRTySwenuainy/:sdyy o

bV weeagT} mmay /sy
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Duya vao bang bién thién (1) ta c6 dugc phuong trinh |h (x)| = e ¢6 4 nghiém phan biét va phuong
trinh |h(x)| = / ¢6 hai nghiém phan biét, tat ca déu khac 0,a va b.

Vay phuong trinh g’(x) =0 c6 tong cong 9 nghiém boi 1¢ = ham s6 g(x) c6 9 cuc tri.

Cau 71:

(Ciu 40 - THPT — Thuin Thanh 01 — Bic Ninh — Lan 1 — Nim 2020 - 2021) Cho ham s
v=f (x) c6 dao ham trén R va c6 bang bién thién f '(x) nhu hinh vé:

x —00 —1 0 1 +o00

+00 2 +00
f,(.I.‘) \ / \ /
-3 —1

Hamsb y = f (|e2" — Dl — 2|) c6 bao nhiéu diém cuc tri?

®.9. ®. 7. ©. 11. @. s.

= o https://luyenthitracnghiem.vn

bt/ A jaechochcomAictgeld,

Loi giai
Chon A
Ta co: f’(x)zO tai x,; x,; x;;x, trong d6 x, <—-1<x, <0< x, <l<x,
Xét ham s6 y = f(|e2" -2x-— 2|) co tap xac dinh 1a R
2(e —1)(e™ —2x-2)
‘ez’“ —2x—2‘

= (e —2x-2))

Véi e —=2x-2#0
x=0
x=0 e =2x-2=x; (1)

e —1=0
= ‘ez’“—Zx—2‘=x3<:> e =2x-2=x, (2)

y=0e f(|je ~2x-2])=0

‘ez’“—Zx—2‘=x4 e -2x-2=-x; (3)
e =2x-2=-x, (4

Xét ham sé g(x)=e* —2x—2 c6 tap xac dinh la R.
g'(x)=2¢" -2

g'(x)=0=x=0

Ta c6 bang bién thién ciia ham s

x —C 0 +x

g'x) - 0 ;

2() +a0 \ . / +x

Duya vao bang bién thién ciia ham s ta c6: phwong trinh (1), (2), (3) c¢6 hai nghiém phan biét
khac 0, phuong trinh (4) v6 nghiém vi vay phuong trinh y' =0 ¢6 7 nghiém phan biét.

Mit khac ham sb dat cyc tri tai cac diém thoa man: e** —2x—2=0 (5).

I
Nel
e
\
\
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Duya véo bang bién thién ham g(x) suy ra phuong trinh (5) c6 hai nghi€ém phan biét khac 7
nghiém cua phuong trinh ' =0.

Viay ham s6 da cho c6 9 diém cuc tri.

Cau72: (Ciu 42 - THPT Trin Phi - Pa Niing - Niim 2020 - 2021) Cho ham sé f(x), bang bién thién

ctia ham s6 f'(x) nhu sau:

+00

f(x)

Ham s6 g(x)= f(x’ —3x) c6 bao nhiéu diém cuc dai?

uAwRTySwenuainy/:sdyy o

®. 1. ®. 4. ©. 2. O. 3.
Loi giai
Chgn C
Ta cé: g(x) = f(x’ =3x) = g'(x) =(3x* =3).f"(x’ =3x)
x=1

=>gx)=0=|x=-1

¥ =3x=x, (x,>3)

Xét ham: A(x)=x’-3x = h'(x)=3x"-3=0< [xx_z_ll
BBT:
- —00 -1 1 +00
K () + o - 0 +

+00
h(zx) / 2 \ /
—00 -2

Tu BBT suy ra phuong trinh x* —3x=x, (x, >3) c6 1 nghiém don x=x, (x, >1)

bV weeagT} mmay /sy

Vay phuong trinh  g'(x)=0 ¢6 3 nghiém don x=-Lx=Lx=x (x,>1) va
g'(0)=-3./'(0)<0 (Do f"(0) €(3;5)) nén ta c6 BBT cita ham g(x) nhu sau:

‘-“:\'\ / 72
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Tu BBT ta ¢6 ham s di cho ¢6 2 diém cuc dai.

Ciu 73: (Céu 48 - THPT Triéu Son 1 - Thanh Héa - Lan 1 - Nam 2020 - 2021) [ Mikc d9 4] Cho ham
sb f(x) c6 £(0)=-1.Biét y=f'(x) 1a ham sd bac ba c6 d6 thi 1a dudng cong dudi day.

YA

—+ https://luyenthitracnghiem.vn
P y g

z
S6 diém cyec tri cia ham s6 g(x) = ‘f(x4)—6x2‘ 1a
®. 3. ®. 6. ©. 5. ®. 4.
Loi giai

Chgn C

Xétham s6 i(x)=f(x*)—6x" c6 h'(x)=4x"f'(x*)-12x =4x| X*f"(x*) -3 .
(x)
x=0

W (x)=0<4x| X f'(x*)-3[=0

(-0 (10% )3 oy

Xét phuong trinh (1): ddt ¢ = x* thi phuong trinh c6 dang f'(¢) =% voi 1>0 (2).
t

yA

bt/ A jaechochcomAictgeld,

V8

We-———————f- "=

fo i/
Dua vao db thi, phuong trinh (2) ¢6 mot nghiém duy nhat a>0.

Khi @6 ta dugc x = +¥/a .

=
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Bang bién thién ciia ham s6 h(x) = f(x4)—6x2
X —00 _.{/; 0 i/; +00

- 0 + 0 - 0 +
h(x) m\ - - h

-1
SO0 diém cuc tri cua ham soO g(x)z‘f(x4)—6x2‘ bang so diém cuc tri cua ham so O

h(x) =f (x4 ) —6x” cong véi s6 nghiém don hodc nghiém bdi 1¢ ctia phuong trinh 4 (x) =0.

Do d6 ham sb g(x) cO 5 cuc tri.

r—_—_—_—_—_—_—_—_—_—_—-

THAM GIA LOP LUYEN THI
CHAT LUONG CAO
MR.VIET MATH CLASS

uAwRTySwenuainy/:sdyy

S
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HE
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