CHUONG

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

UNG DUNG PAO HAM
PE KHAO SAT VA VE
PO THI CUA HAM SO

|

BAI 1. TINH PON PIEU CUA HAM SO

@ HE THONG BAI TAP TRA LOT NGAN

DANG 8. BAI TOAN CU'C TRI HAM SO CHUA DAU TRI TUYET POI

Cau 71:

Bai todn: D6 thi ham s y =|f (x)| c6 bao nhiéu diém cyc tri

_28(%).F'(x)

NANCY

(Ap dung dinh nghia). y = f(x) =/ f?(X) =y’
L f(x)=0(1)
y _Oz{f'(x)=0(2)

Sé nghiém cua (1) chinh la s6 giao diém ctia do thi y = f(x) vatruc hoanh y =0. Con s6 nghiém
cua (2) 1aso cuc tri cia ham s6 y = f(x), dua vao dd thi suy ra (2). Vay tong s6 nghiém boi

lé cua (1) va (2)chinh la sé cuc tri can tim.

Cho ham sé y = f (x) c6 bang bién thién nhu sau.

— o -2 4 + oo
y + 0 - 0 +
i) + oo
y TN e
— oo I B

Hamsby = f (|x—3|) 6 bao nhiéu diém cuyc tri
Loi giai
PbS: 3
y=f(]x-3) (1), Pat t=|x—3|,t=0Thi (1) tré thanh:y = f (t)(t > 0)

X—3

Jox-3y°

Cot=4/(x=3)" =t'=
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Cau 72:

Cau 73:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Co y, =t f'(t)

¢ —0 Xx=3 Xx=3
y;(:0<:>t'xf'(t):0<:>[1f,_t 0<:> t=-2(L)=|x=7
= t=4 x=-1

Lay x=8 c6 t'(8) f '(5) > 0, dao ham d6i diu qua cac nghiém don nén ta co bang bién thién:

x |-m -1 3 7 qu

y *’“\CT /CEI\CT 7 '1

Duva vao BBT thi ham sd y = f (|x—3[) c6 3 cuc tri.

Tim s6 cac gia tri nguyén cua tham s6 m dé do thi ham s6 y= |x*- 2mx®+ 2m?+ m- 12| c6
bay diém cuc tri
Loi gidi
bS: 0
Do thi ham sé y= |x*- 2mx?+ 2m?+ m- 12| ¢6 bay diém cuc tri khi va chi khi d6 thi ham s6

y=x*- 2mx*+ 2m*+ m- 12 cit truc hoanh tai bén diém phan biét

x*- 2mx?+ 2m?+ m- 12= 0 c6 b4n nghiém phan biét khi va chi khi

Im’- (2m*+ m-12)>0  } 4<m<3

A - 1+ 497
12m>0 Uim>0 UT< m<3
2m’+ m- 12> 0 - 1- , .
% e T g -1 7

Vay khdng c6 gia tri nguyén cua tham sé6 m dé do thi ham sé y = ‘x“- 2mx* + 2m?+ m- 12
c6 bay diém cuc tri.
C6 bao nhiéu gia tri nguyén ctia tham sé6 m dé ham sé y = ‘3x4 —4x® —12x% + mz‘ c¢6 dung 5 diém
cuc tri?

Loi giai
bS: 7
Xétham sd f(x) =3x* —4x* —12x* +m?; f'(x) =12x% —12x* — 24x

f'(X)=0x =0;x, =—1,x,=2. Suy ra, ham s6 y = f(x) c6 3 diém cuc tri.
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Cau 74:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

= Ham s6 y =[3x* —4x® —12x*> +m?| ¢6 5 diém cyc tri khi d6 thi ham s y = f(x) cit truc

hoanh tai 2 diém phan biét khong tinh diém tiép xdc

< 3x* —4x®-12x* +m? =0 c¢b 2 nghiém phan biét boi I (khdng tinh nghiém boi chan).
Phuong trinh 3x* —4x® —12x* + m* =0 < -3x* +4x> +12x* =m’ (1).
Xét ham s6 g(x) = —3x* +4x° +12x%; g'(x) =—12x° +12x> + 24x.

Bang bién thién:

b —an -1 0 2 +o0

g'(x) + 0o -

0 + 0
(x) 5 32
glx _/ \0 / \_m

Phuong trinh (1) ¢é 2 nghiém phén biét boi I¢ (khdng tinh nghiém boi chan

{ngo

m=0
o —"= > me{-5-4,-3;0;3;4;5} .
5<m? <32

\/§£|m|<\/3_2

Vay me{-5;-4;-3;0;3;4;5} .

C6 bao nhiéu gi4 tri nguyén dwong cta tham s6 m dé ham sé y =[3x* —4x*—12x*+m| ¢6 5

diém cuc tri.

Loi gidi
bS: 27
Dit: g(x) =3x* —4x®-12x* +m

X=2=>y=m-32
Taco: g'(x) =12x*-12x* - 24x=0< | x=-1=y=m-5
X=0=>y=m

T — o0 -1 0 1 + oo

g'(z) - 0 + 0 - 0 +

+ oo m + oo
9(2) \ / /
m-—>5 \m—32

Swu tdm va bién soan
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Céau 75:

Cau 76:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

m<0
A A s o . .2 s m<0
Dua vao bang bién thién, ham s c6 y =|g(x)| c6 5 diém cyc trikhi | (m-5>0 <
39 <0 5<m«<32
— <

. Vim lasé nguyén duong cho nén c6 27 sé6 m thoa dé bai

S6 gia tri nguyén cia m dé ham s6 y =[3x* ~4x* ~12x* +m—1 ¢6 7 diém cuc tri 12
Loi giai

bS: 4

Xétham so f(x) =3x* —4x*—12x* +m-1,

C6 lim f(x)=+0, lim f(x)=-+oo
f'(x) =12x° —12x* - 24x =12x(x* —x-2)

x=0
f(x)=0| x=-1.
X=2

Bang bién thién:

x —x -1 0 2 +x

J(x) - 0 + 0 - 0 +

+ao

m—1 +o0
) / \ /
m—33
m—=6

Tur bang bién thién, ta c6 ham s6 y =|f (x)| c6 7 diém cuc tri < do thi ham s6 y = f(x) cét

Ox tai 4 diém phan biét @ m-6<0<m-1<1<m<6.
Vay c0 4 gia tri nguyén.

Hinh v& bén 1a @6 thi cua ham s6 y = f (x).
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Goi S latap hop cAc gid tri nguyén duong ctia tham sé m dé ham sé y =|f (x—1)+m| c6 5
diém cuc tri. Téng gia tri tit ca cac phan tir caa S bang
Loi giai
bS: 12
Nhén xét: S6 giao diém cua (C):y = f (x) véi Ox bang s6 giao diém cua (C'):y = f (x-1)
véi Ox.

Vim>0nén (C"):y=f(x-1)+m cé duoc bang cach tinh tién (C'):y = f (x-1) [éntrén m

don vi.
-’ Ill II I| I "II'-
TH1:0<m <3 TH2:-m=3
Il.I |'II '-II'- .
I‘-‘_II. -"l-
TH3:3<m<6 TH4:-m=6

TH1: 0<m<3. D6 thi ham sé ¢ 7 diém cuc tri. Loai.
TH2: m=3. Db thi ham sb c6 5 diém cuec tri. Nhan.
TH3: 3<m<6. D6 thi ham s6 ¢ 5 diém cuc tri. Nhan.
TH4: m>6. Db thi ham sb c6 3 diém cuc tri. Loai.

Vay 3<m<6.Do mell” nén me{3;4;5} .

Vay téng gia tri tit ca cac phan tircaa S bang 12.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Cau 77: C6 bao nhiéu gi4 tri nguyén cia tham sé m déhamsé y =

m| . ,
Xt +4x3—12x%* + > c6 7 diém cuc

tri?
Loi giai

PS: 9

m

2
Tacd y=[3x" +4x®-12x? +%‘ = \/(3x4 +4x% -12x° +E]

(12x* +12x - 24x)[3x4 + 4% —12x° +Z‘j

2
\/(3x4 +4x3 122 +2]

12 +12x% —24x=0 (1)

!

=y =

=Yy =0& m :
3x* +4x% —12x3 +E:O (2)

x=0
Tu (1)=|x=1
X=-2

Vay dé ham sb c6 7 diém cuc tri thi (2) phai c6 bdn nghiém phan biét khac {0;1;,-2} .

x=0
Xét ham sb f(x):3x4+4x3—12x2+%:> f'(x)=12x*+12x* -24x = f'(x) =0 < | x =1
X=-2
X |—o0 -2 0 1 +00
£'(x) ~ 0 + 0 - 0 +

f(x) +OO\; / %\ m/ -

342 542
2 2

Dé (2) c6 4 nghiém phan bigt thi f(x) cat truc hoanh tai 4 diém phan biét

m<10
< 0<m<10.

—5+m<0
2
{m>0

m>O
2

. —— R £ 21 s £ m .2
Vay ¢ 9 gié tri nguy@én cia tham s6 m dé ham sé y = [3x* +4x* —12x° +E co 7 diém cuc

tri.
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Cau 78:

Céau 79:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

C6 bao nhiéu gia tri nguyén cua tham s m dé ham sé y=|x*-3x*+m| c6 5 diém cyc tri?
Loi gidi

bS: 3

Ham sé y=|x*—3x*+m| c6 5 diém cuc tri < do thi ham s§ y = x®—3x*+m c6 hai diém cuc

tri va nam vé hai phia cia truc hoanh < phuong trinh x*—3x*+m=0 (1) c6 ba nghiém phan

biét.

Xét bbt ciia ham s6 y = x° —3x?

y’=3x2—6x=0:{
X=2

Y /
—

4

Tir d6 ta dwoc (1) 6 ba nghiém phan biét < -4 <-m <0< 0<m<4.Vayco 3 giatri nguyén

cua m thoa man.

C6 bao nhiéu gia tri nguyén cua tham sé m dé ham sé y =|3x> —25x° + 60x+m| c6 7 diém cuc
tri?
Loi gidi

bS: 42
y =3x° —25x° + 60X+ m
=y’ =15x" - 75x° + 60

X=—-2=>y=m-16
, x?=1 X=-1=y=m-38
y=0& =

X2 =4 X=1 =>y=m+38

X=2 =>y=m+16
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X |—w -2 -1 1 2 +o0
V' + 0 - 0 + 0 - 0 +

+a0

m+38
V 4 e
2m+16
m-16
_;:f """"" R
Suy ra y =[3x° — 25x% + 60X + m‘ co 7 diém cuc tri

m-38<0<m-16 16 <m< 38 m=17,37
P b=
m+16<0<m+38 -38<m<-16

Co tat ca 42 gia tri nguyén caa m.

Cau 80: Chohamsé y = f(x) co bang bién thién nhu hinh v&

X ) 1 2 +0
£ x) + 0 - 0 +

11
() / \4

S6 gia tri nguyén cia tham sé m dé do thi ham s y =|f (x)—2m| c6 5 diém cyc la

100

Loi giai
bS: 3
Tu BBT cuaham s y = f (x) ta c6 bang bién thién cua ham s6 y = f (x)—2m nhu sau

x —0 1 2 +00
' + 0 - 0 +
[£(x)-2m]
+o0
11-2m
f(x)-2m
4-2m
—o0

D4 thi ham 6 y =|f (x)—2m| gém hai phan:
+ Phén d6 thi cua ham s6 y = f (x)—2m ndm phia trén truc hoanh.

+ Phén d6i xtmg véi d6 thi cia ham s6 y = f (x)—2m ndm phia dudi truc hoanh qua truc Ox.
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Céu 81:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Do d6, d6 thi ham s6 y =| f (x)—2m| c6 5 diém cyc tri khi va chi khi

(4-2m)(11-2m) <0 <> me (2%)

Vay c06 3 gié tri nguyén m.
Hinh v& bén 1a d6 thi ciaham s6 y = f (x). Goi S 12 tap hop cac gia tri nguyén duong cta tham
sé m @& dd thi ham sé y=|f (x—2)+m| c6 5 diém cyc tri. Téng gié tri tht ca cc phan tir cua
S bang

Lo gidi
bS: 12

y

LA

(]

Céch 1: ding do thi.

- Nhén thy: s6 giao diém ctia (C):y = f (x) véi Ox bang s6 giao diém cia (C,):y = f (x-2)
véi Ox.

Vi m>0 nén (C,):y=f(x—2)+m coé duoc bang cach tinh tién (C,):y = f (x-2) Ién trén
m don vi.

-Pothihamsé y = ‘f (x=2)+ m‘ ¢6 duoc biang cach iy d6i xtimng qua truc hoanh Ox phan do

thi (C, ) nam phia dudi truc Ox va giit nguyén phan phia trén truc Ox .

- Ta xét cac trueong hop sau:
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x

X

THI:O=<m <3 TH2:m =3
\ s pe

TH3:3<m<6 TH4:m =6

+ Truong hop 1: 0 <m < 3: d6 thi ham s6 c¢6 7 diém cuc tri (loai).

+ Truong hop 2: m=3: do thi ham sé c6 5 diém cuc tri (thoa man).

+ Truong hop 3: 3<m<6: d6 thi ham s6 c¢6 5 diém cuc tri (thoa man).
+ Truong hop 4: m=>6: d6 thi ham s6 c6 3 diém cuc tri (loai).

Vay 3<m<6 Do mell’ nén me{3;4;5} hay S={3;4;5}.

Vay téng gia tri tat ca cac phan tir caa S bang 12.

* C4ch 2: dao ham ham sé hop.

(f(x=2)+m).f'(x-2)

Jf(x=2)+m]

-Taco: y=|f(x=2)+m| =\/[f(x—2)+m]2 —y'=

- Xét f'(x-2)=0 (1)

+ Do phuong trinh f’(x)=0 ¢6 3 nghiém phén biét nén phwong trinh f'(x-2)=0 ciing c6 3
nghiém phan biét.

-Xét f(x-2)+m=0< f(x-2)=-m (2)

+Néu -6 <-m<-3 < 3<m<6 thi phuong trinh (2) c6 2 nghiém phan biét khac 3 nghiém
cua (1).

+ Néu -m=-3 <>m=3 thi (2) c6 3 nghiém phan biét (trong d6 c6 2 nghiém don khéc 3
nghiém cua (1) va 1 nghiém kép tring véi 1 nghiém cua (1))

Tom lgi : v6i 3<m <6 thi hai phuong trinh (1) va (2) c6 tat ca 5 nghiém boi Ié phan biét va

y' d6i dau khi x di qua cac nghiém do, hay dd thi ham s y =|f (x—2)+m| c6 5 diém cyc tri.

-Laido mell’ nén me{3;4;5} hay S ={3;4;5}.
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Cau 82:

Céau 83:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay téng gia tri tit ca cac phan tir caa S bang 12.

Chohamsb f(x)= ‘xe’ —-3x° + m‘ véi m e [-5;5] 1a tham s6. C6 bao nhiéu gia tri nguyén cia m
dé ham sé f(x) co dung ba diém cuc trj.

Loi giai
bS: 8

Xét ham s6 g(x) = x® —3x? +m c6 g'(x)=0<:>3x2—6x=0©[ :2
X =

Bang bién thién

g'(x) + +

0 2
0 - 0
" / m \ / N
—0 -4+m

Tir bang bién thién ta thiy dé ham sé f(x) c6 ding ba diém cuc tri thi d6 thi ham s6 g(x) phai

c6 diing mot giao diém hoic tiép xtc véi Ox.

= . Két hop diéu kién me[-5;5] ta co
-4+m=>0 m=4

m e {-5;-4;-3,;-2;-1,0;4;5} . Vay c0 8 gia tri thoa mén.

A .| m<0 m<0
biceu kién nay twong duong vdi

Cho ham s6 Y = f (X) c6 bang bién thién nhur sau.

X —a0 -1 3 420
f'(x) + 0 - 0 +
f[r] / 2018 \ -
/
_9: 2018

b thi ham s6 Y =| f (x—2017)+2018] ¢6 bao nhiéu diém cuc tri?
Lo giai
bS: 3
C6 y= f(x—2017) bing cach tinh tién sang bén phai 2017 don vi ta c6

bang bién thién cua ham sé y = f(x—2017)
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Céau 84:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x —o0 2016 2020 420
f(x=2017) oo
2018
o 2018

Tinh tién dd thi ham s6 f(x—2017) lén trén 2018 don vi v Iy tri tuyét ddi ta c6 bang bién

thién ctia ham s6 y =|f (x—2017)+2018|

X —ah 2016 2020 4on
’ 4036

/

Tir bang bién thién, suy ra ham sb c6 3 cuc tri.

Ham s6 f (x) c6 dao ham f’(x) trén [ . Hinh vé& bén la d thi cia ham s '(x) trén [ .

Yy

Hoi ham sé y = f (|x|)+2018 c6 bao nhiéu diém cyc tri?
Loi giai
bS: 5
Céch 1: Tir d6 thi ham sé cua f'(x) tathdy f(x) co hai cuc tri dwong nén ham s6 y = f (|x|)

ldy ddi xing phan d6 thi ham sb bén phai truc tung qua truc tung ta dugc bdn cuc tri, cong thém
giao diém caa d6 thi ham s y = f (|x|)+ 2018 véi truc tung nita ta duoc tong cong 12 5 cuc tri.

Céch 2: Taco: y = f (X)) +2018= f (/" |+ 2018,

bao ham: y' = f’ \/x_2 \/x_z’:i.f’ X|).
4 ( )( ) N (x])
T @6 thi ham sb cua f'(x) suy ra f'(x) clng dau véi (x—x)(x—=X,)(x=X,) Véi x <0,

0<X, <X;.
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DANG 2.

Céau 85:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X|) cang dau vsi (|x]—x, )(]X|= %, )(|X|—%,).

Do |x|—x >0 nén y'= f'(x/x_z)(x/x—z)l :ﬁ f'(]x]) cung déu voi (|x|—x2)(|x|—x3).%.

Vay ham s y = f (|x|)+2018 ¢6 5 cyc tri.

Suy ra: f'(

SO PIEM CUC TRI CUA HAM HQP
Bai toan: Cho ham s y=f(x) (Pé ¢ thé cho bang ham, do thi, bang bién thién cia
f(x), f'(x)). Tim s6 diém cuc tri cia ham s6 y = f (u) trong d6 u 1a mot ham s6 ddi véi x

Ta thuc hién phuong phap tuong tw Xét s6 diém cuc tri cua ham s6 y = f (x)

Buéc 1. Tinh dao ham y'=u".f '(u)

=0
Buéc 2. Giai phuong trinh y'=0< ( )
Buéc 3.Tim s6 nghiém don va boi Ié hoic cac diém ma y' khong xac dinh.

Két luan

Cho ham s6 f (X) c6 dao ham lién tuc trén [ . D6 thi ham s6 y = f'(X) nhu hinh v& bén. Ham

sby=f (x2 + 4x)— X’ —4X ¢ bao nhiéu diém cyc trj thuoc khoang (-5;1)?

Léi gii

bS: 5
Pat g(x) = f (X* +4x)-x* —4x

= g'(x)=(2x+4) f’(x2 +4x)—(2x+4):(2x+4)[f’(x2 +4x)—1]

[2x+4=0
) X* +4x=—4 @
Tac g'(x)=0<] , :
X°+4x=0 (2)
| x*+4x=ae(L5) ()
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Céau 86:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Xét phuong trinh X* +4x=ae(L5), taco BBT cuaham sé y = x> +4x trén (-5;1) nhu sau:

x | 5 —4

!

y —_

v T~

Suy ra (1) c6 nghiém kép x =-2, (2) c6 2 nghiém phéan biét x =—-4;x =0, (3) c6 2 nghi¢m phan

biét x=x;x=X, khdc —2; 0; —4. Do d6 phuong trinh g'(x)=0 c6 5 nghiém trong d6 c6

X =-2 la nghi¢m boi ba, cac nghiém x=—-4;x=0;X=X;X=X, la cac nghiém don.

Vay g(x) c6 5 diém cyc tri.

Chohamso y = f (x) liéntuc trén [ , c6 do thi f'(x) nhu hinh v&.

y

y="f(x)

$6 diém cyc tiéu caa ham s6 g (x) = f (-x* +x) 1a

Loi gidi

PS: 1

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

= g'(x)=0<(-2x+1) f’(—x2+x):0<:{

Do d6 g'(x)>0< (-2x+1) f’(—x2 +x)>0<:>

—2x+1=0
f’(—x2 +x):0

—2x+1>0
{f’(—x2+x)>0
-2X+1<0
{f’(—x2+x)<0

S| X +x=0<

o P ik

Swu tdm va bién soan
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

1 1
X<= 2
> <3
—X*+X>2 x>1 x <0
S| -X+x<0 < ||x<0 <1 .
—<x<1
1 2
X>= X>=
[0<—x?+x<2 [(0<x<1
Bang bién thién
+00
X —0 0 - 1
9'(X) + 0 - 0 + 0 -

Q(X) / \ / \

Vay ham s6 ¢ 1 diém cuc tiéu.

Cau 87: Chohamsé y= f (x) c6 dao ham lién tuc trén [ , bang bién thién ciia ham s6 f '(x) nhu sau:

£ — -1 1 400

+o
g 4
_f [-'i:] \ /
/ -2

S6 diém cyc tri cia ham sb y = f (x2 + 2x> E!

Loi giai
PbS: 5
x=-1

Taco y':(2x+2)f'(x2+2x):0<:> f'(x2+2x)=0 1)

x> +2x=a<-1 (2)
Tur BBT ta thdy phuong trinh (1) < | x* +2x=be(-11)  (3).
x> +2x=c>1 (4)

Do thi ham sé y = x? + 2x ¢6 dang
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Céau 88:

Cau 89:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

[ ]
Y

Y

Tir d6 thi ham s6 y = x? +2x ta thdy phwong trinh (2) v6 nghiém; phuong trinh (3) ; phuong
trinh (4) déu c6 2 nghiém phan biét.

Do d6 y'=0 c6 5 nghiém don phan bigt. Vay ham sé y = f (x2 4 2x) c6 5 diém cuc tri.

Cho ham sé y = f (x) c6 dung ba diém cuc trj [a —2;-1;0 va c6 dao ham lién tuc trén LI . Khi
dé ham s6 y = f (X* —2x) c6 bao nhiéu diém cyc tri?

Loi giai
bS: 3
Vi ham s6 y = f (x) c6 ding ba diém cuc tri 1a —2;-1;,0 va c6 dao ham lién tuc trén [J nén
f'(x)=0 c6 ba nghiém la —2;-1,0 (ba nghiém boi l¢).

Xétham so y = f(X* =2x) ¢6 y'=(2x-2).f'(x*=2x); y' =0 (2x-2).f'(x* -2x) =0

x=1
x=1
x> —2x=-2
<\, < | x=0.
X =2x=-1
X=2
x*—2x=0

Do y'=0 c6 mot nghiém boi I¢ (x=1) va hai nghiém don (x=0; x=2) nén ham sb
y=f (x2 —2x) chi ¢6 ba diém cuc tri.
Chohamsé y= f(x) xac dinh trén ; vahamsb y= fdx) co dd thi nhu hinh v&. Tim sb diém

cuc tri cua ham sd y= f(x*- 3).
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Céau 90:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

vA

i
1]
p—

Y=

Loi giai
bS: 3
Quan sat dd thitacoy = f¢(x) ddi dau tir 4m sang dwong qua X = - 2 nén hamsb y = f (x)
c6 mot diém cuc trila x= - 2.

g=0 &=0
Tacd yeé= & (- 3)§: 2x.f¢x2- 3)= 00 §¢- 3=- 20 &= =1.
§C-3=1  &==2

Ma x=+2 Ia nghiép kép, con cac nghiém con lai 1a nghiém don nén ham s6 y= f(x°- 3) c6
ba cuec tri.

Cho ham s6 f (x) c6 dao ham la f'(x). Do thi cia ham s6 y = f’(x) nhu hinh v& bén. Tinh
s6 diém cuc trj cia ham s6 y = f (x*) trén khoang (—\@; J5 )

Yy

0
Lo gii

bS: 3
Xéthams6 g(x)=f (x*)= g'(x)=2xf"(x*).

’ :O =O .
g(X) < f’(XZ):OQ X2 < Xzi\/i

X° =2
Ta c6 bang xét dau:
x —f5 2 0 2 5
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Tir d6 suy raham sd y = f (X2)06 3 diém cuyc tri.

Cau 91: Cho ham s6 bac bén y = f (x). Him s6 y = f'(x) c6 d6 thi nhu hinh v& bén. Sé diém cuc dai

cua ham s6 y = f(\/x2+2x+2) la

Loi giai
PS: 1
Turdo thi cua y = f'(x) tachon f'(x)=(x+1)(x-1)(x-3).
Ap dung cong thic y =/ f (u)]' =u'f'(u) v6i u=x*+2x+2

Taco

yr:[f(m)]zxzx— %.(mﬂ)(m_l)(m_s)

(X+1)(m+l)(x+l)2(x2 +2X—7) x=-1
: \/X2+2X+2(\/x2+2x+2+1)(x/x2+2x+2+3) =y =0e|x=-1+22
x=—-1-2/2

x | ™™ -1-242 -1 —1+2:2 +o

Tir bang bién thién ta thiy ham sé c6 mot diém cuc dai.

Cau92: Cho ham s6 y=f(x) xéc dinh va lién tuc trén [ c6 @6 thi nhu hinh v& Ham sé

g(x) = f(x* —2x-4) c6 bao nhiéu diém cyc tiéu?
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Cau 93:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Lo gidi
bS: 3
Taco: g'(x)=2(x-1) f'(x* —2x-4).
0'(x) =0 (x-1) '(x* —2x—4) =0 _( _ax4)=0
[x=1
x=1 x=1++3

o[ X2 —2x—4=-2<| x=1-+/3 (T4t ca déu 1a nghizm bai 18).
X —2x-4=0 x=1++/5

_x:l—\E

Tachon x=-2 dé xétdaucua g'(x): g'(-2)=2.(-3).f'(4).

Vihamsb y = f (x) dong bién trén khoang (0;+o) do d6: f'(4)>0.
Suy ra: g'(-2)<0.
Theo tinh chét qua nghiém boi 1& g’(x) d6i dau, ta ¢ bang xét day g’(x) nhu sau:
X ‘—oo 1-5 1-3 1 1443 145 4

-0 + 0 -0 + 0 -0 +

Tir bang xét diu, suy raham sé Y = g(X) c6 3 diém cuc tiéu.

Biét rang ham s6 f(X) co do thi dugc cho nhu hinh v& bén. Tim sb diém cuc tri cua ham s6

y=f[f(x)].
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

yh

R —— )

Loi giai
bS: 4
Xéthamsd y=f[ f(x)], y'=f'(x).f'[ f(x)];
x=0 x=0
’ f'(x)=0 X=2 X=2
y=0e [f(x)]:()@ f(x)=0 0 x=ae(2;+0)’
f(x) | X= e (a;+o

Véi x>b, taco f(x)>2= f'[f(x)]>0
Véi a<x<b,taco 0< f(x)<2 = [ f(x)]<0

V6i 0<x<a hoac x<0,taco f(x)<0 = f'[f(x)]>0

BBT:
x —o 0 2 a b +ao
v + 0 - 0 + 0 -

Duva vao BBT suy rahams6 y = f[ f (x)] c6 bon diém cyc tri.

Cau 94: Chohamsd y = f () lién tuc va c6 dao ham trén [0;6]. Db thi ciaham sé y = f'(X) trén doan
[0;6] dugc cho béi hinh bén dudi. Hoi ham sé y =[  (x) ]’ o tdi da bao nhiéu cyc tri.

Va

v=f'{x)
{}‘ \//\\ X
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Lo giai
bS: 7
f(x)=0
Tacd y' =2f(x)f'(x) nén y'=0 :
aco y (x)f'(x) nén y'=0< £(x)=0

Tirdo thi tasuy ra f(x)=0 c6 téi da 4 nghiém, f'(x)=0 c6 téi da 3 nghiem.
Do d6, ham sé y = f (x)]" c0 tdi da 7 diém cyc tri nén co ti da 7 cyc tri.

Cau 95: Biét ring ham s6 f(X) c6 db thi dugc cho nhu hinh v& bén. Tim sé diém cuc tri cia ham sb

y=f[f(x)]?
Y
@) 2 X
N S :
Loi giai
DS: 4
o, . f(x)=0
tacsy <[ 1(116)] = o (o) =0 /1

7(#(x))=0

x=0 ) ,
+ f’(x):0<:{ , Vi ham s6 £(x) c6 hai diém cyc tri x = 0;x =2
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

)\y ]

Yy X

)

Quan sat d6 thi ta thdy phuong trinh f(x) =0 c6 mot nghiém boi chan x =0

va mét nghiém don hoac boilé x=a > 2.

Ké duong thing y =2 nhan thiy phuong trinh f(x) =2 c6 mot nghi¢ém don hogc

boile x=b>a

Do d6 y’ co6 cac diém doidaula x=0;x=2,x=a,x=b.

Vay ham sb ¢o 4 diém cuc tri.

Cau 96: Chohamsd f () co dd thi nhu hinh v& bén dudi. S6 diém cuc tri cua ham sé g (x) = f ( (x))

la.
1’1
Lo giai
bS: 6
Tacé g'(x)=f'(x) f'(f (x))
f'(x)=0
) (X)ZOQL'(f(x))zo
f (x)—O@{XZ

Dua vao db thi suy ra:
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

x=-1
Phuong trinh (*) c6 hai nghiém

x=m(-1<n<0)

Phuong trinh ( **) ¢6 ba nghiém | x=n(0<n<1)

x=p(p>2)

[x=-1

X=m
9'(x)=0 c6 nghi¢m *=0

X=n

X=2

[ X=P
Bang bién thién
s
X —0 -1 m 0 n 2 P +0
£'(x) + | + ‘ + 0 0 + |
(7)) + 0 0o = | o+ 0 0 0+
¢'(x) + 0 - 0 + 0 - 0 + 0 - 0 =+
g(x) 7 \

Nhin bang bién thién ta thiy ham s6 g(x)= f (f (X)) c6 6 cuc tri.

Cau 97: Chohamsé y = f(X) c6 do thi nhu hinh v&.

Y

Biét tat ca cac diém cuc tri ciahams6 y=f (x) 1a -2; 0; 2; a; 6 voi 4<a<6. So diém cuc

tri cia ham s6 y = f (x°~3x*) la

Léi gidi
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

bS: 11
Tur d thi taco -2; 0; 2; a; 6 la tat ca cac nghiém cua f'(x).

Ta co: y'=( f (x6 —3x2))' =(6x5 —6x) f'(x6 —3x2)

[x=0,x=%1  [x=0,x=x%1
x°—3x* =-2 x==1
. 6X° —6x =0 X* —3x* =0 x=0,x=+43
V209 b ma)=0 Twea =2 Tlx-sz
x*=3x*=a X =+m,m>+/2
| X°*—3x* =6 | X=2n,n>m

Ta c6 bang bién thién cua ham s6 g(x) = x° —3x’

X —00 -1 0 1 +00
g'(x) - 0 + 0 - 0
0

NN

Duya vao bang bién thién caa ham s6 g(Xx)=x°—3x?, ta suy ra +1 1a nghiém kép ciia phuong

trinh x® —3x? =—2 va 0 la nghiém kép ctua phuong trinh x° —3x?> =0. Do d6 £1 va 0 la nghiém
kép ciia f'(x°—3x*). Do vay +1va 0 la nghiém boi ba cia y'.
Céc nghiém khéac +1 va 0 cia y’ déu la nghiém don.
Vay ham sb da cho c6 11 cyc tri.

Cau 98: Choham s y = f (X) c6 dao ham lién tuc trén [ . D6 thi ham s6 y = f'(X) nhw hinh v& sau.
S6 diém cyc tri caa ham s§ ¥ = f (X)+2x Ia:

-

L J

-2

Léi gidi
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Céau 99:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

bS: 1
X=-1
X=x,>-1

Pt g(x)=f(x)+2x suy ra 9'(x)=0< f'(x)+2=0< f'(x):—ZC{
Duya vao db thi ta c6: Trén (—o0;-1) thi f'(x)>-2< f'(x)+2>0.

Trén (-Lx,) thi f'(x)>-2< f'(x)+2>0.

Trén (X,;+o0) thi f'(x)<-2< f'(x)+2<0.

x —o -1 % +o0

g'(x)

g(x) T

Vay ham sb g(x)=f (X)+2x c6 1 cuc tri.

3
Chohamsé f(X) coddthi f'(X) nhu hinh v& dugi. Ham s g(x)= f (x)—%+2x2—5x+2001

¢ bao nhiéu diém cuc tri?

(8]

Loi giai
DS: 2
Co g'(x)=f'(x)-x*+4x-5=¢'(x) =0 f'(X)=x*—4x+5

Ta 6 d thi ham sé Y =X"—4X+5 va d thi ham y = f'(x) nhu hinh v& dudi
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

4

-

Quan st hinh vé& ta thdy g'(X)=0 c6 3 nghiém phan biét trong do chi c6 1 nghiém boi chén
Vay ham s g(X) c6 2 diém cuc tri.

Cau 100: Cho ham s6 da thuc Yy = f (X) c6 dao ham trén ; , f(0)<0 va db thi hinh bén dudi 1 do thi
cuia dao ham f'(x). Hoi ham sé g(x)=|f (x)+3x| cobao nhiéu cyc tri?
YA

Y

e T P
8

Cmmmm—————————
e I

Loi giai

bS: 5
Pat h(x)=f(x)+3x

h'(x)=f'(x)+3
h(x)=0e f'(x)+3=0& f'(x)=-3
Theo db thi ciia ham s6 f'(x) thi phuong trinh f'(X)=-3 c6 4 nghiem {-1,0;1;2}

Ta c6 bang biét thién
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

~0 -1 0 1 2 + 00
h'(X) -0 o+ - 0 + o +
h(X) +OO\ f(O)\/’

Theo bang bién thién ta c6 phuong trinh h(X):O céd

hai nghiem X <-Lva X,>1 (do c6

f(0)<0)
Khi do ta co
X |- Xl -1 0 1 X + 0
9(x)= ‘h(x)‘
f(O)‘

Vay ham s6 g (x)=|f (x)+3x| c6 5 cuc tri.

Cau 101: Cho ham sé Cho ham s6 Yy = f (X)lién tuc trén [ va ham s6 g(x)=2f (x)—x*+2x+2019.

Biét do thi ham s6 Y = '(X)nhu hinh v&,
LY

e —

[\

- -
a
<

S6 diém cuc tri ciaham sb Y = g(|x|) la

Loi gidi
PbS: 5
* g'(x)=2f"(x)-2x+2, g'(x)=0& f'(x)=x-1

-2), (1;0),

Puong thing y = x—1 di qua cac diém (-1;

Swu tdm va bién soan
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

A

Quan st vao vi tri twong ddi ctia hai d6 thi trén hinh v&, ta c6 BBT caa ham s6 y = g’ (x) nhu sau

x —0 -1 0 1 3 +a
g'(x) -

n 0 - 0 n
_ g(1)
g \ 3[01/ \ /
g(-1)” 2(3)

*Pd thi ham s Y = g(|x|) nhan truc Oy lam truc d6i xing nén tir BBT trén ta suy ra BBT cua

ham s Y = g(|X|) nhu sau

x -0 -3 -1 0 1 3 +0
g'(x) - 0 + 0 - | + 0 - 0 4+

gl(1) g1
g(x) \ gi_’ﬂ/ \‘ g[U)/' ]\ gi_’,p/

Vay ham s Y = g(|x|) ¢ 5 diém cuc tri.

Cau 102: Cho ham sb y = f (x) c6 dao ham trén [ va c6 d6 thi 1a duong cong nhu hinh vé.

Patg(x) =3f (f(x))+4. Tim s6 cyc tri cua ham sé g(x)

¥
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Tir dd thi ham sé trén ta thay:
+ Phuong trinh f '(X) =0 ¢6 2 nghiém phan bigt 1a x = 0;x = & V6i @ €(13).
f(x)=0

f(x)

+ Phuong trinh f (X)=0 c6 3 nghiém phan biét khac 2 nghiém trén.

+ Phuong trinh f '( f (X))=O<:> :
a

+ Phuong trinh  (X)=a voi a €(13) c6 3 nghiém phén biét khac cc nghiém trén.
Vay phuong trinh g'(X)=0c6 8 nghiém phan biét va §'(X) déi ddu qua céc nghigm.
Do d6 ham s6 g(X) c6 8 diém cyc tri.

Cau 103: Cho ham sé y = f (x) c¢6 dao ham trén [ , d6 thi ham s6 y = f(x) 1a dudng cong & hinh v&. Hoi

ham sb h(x)= ‘[ FO)] —4f (x) +4 c6 bao nhiéu diém cyc tri?

¥

A

2

Loi giai
bS: 7
bat g(x)=[f (x)]2 —4f (x)+1.

Khi do, g’(x)=2f(x).f'(x)—4f'(x)=0<:>{ o0 x=-1

Do d6, ta c6 bang bién thién:
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

—00 -1 2 a + oo

+:c\
/ o(3)<0

Suy ra d6 thi ham s§ y =g(X) c6 ba diém cuc khong nam trén truc hoanh va bén giao diém voi

Ox.

Vay do thi ham s6 y =h(x)=|g(x)| cosé cuctrila 3+4=7.

Cau 104: Cho ham sé y=f(x), ham s y=f'(X) c6 d6 thi nhw hinh bén. Ham sb

g(x):2f(

bS: 7

5sinx-1

5sin x —1)? .
j+ ( ) +3 ¢6 bao nhiéu diém cuyc tri trén khoang (0;2x) .

L\

w

W

Léi gii
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

et
-
—=>

W

Taco: 9'(x) =5cos xf '(SSLZX_:LJ+2COS x(5sinx—1),

g’(x)=O<:>5cosxf’(%j+gcosx(55inx—1):0
[cosx=0
& f,(SSinx—lj__Ssinx—l
I 2 2
cosx=0 -
Ssinx-1_ o | cosx=0 C_OSXZO
2 . 5sinx—1=-6 smx:—ll
=N 53'”%:—1@ 5sinx—1=-2< sinx:—g
Ssinx-1 1 Ssinx—l:g : 1
—_— == sinx==
R 3
5sinx -1 (oS X—21= . 3
—=1 sinx=—
L 2 L 5
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Céau 105:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

i V4 3

X=—VvX=—

2 2
cosx=0 3
. X=—
sinx=-1 2

sinx=

r{g)rnerain
X=arcsin| — [vXx=sx—arcsin| -
3 3

sinx= x:arcsin[§jvx:ﬂ—arcsin(EJ
i I 5 5

glw Wik

Suy phuong trinh g'(x) =0 c¢d 9 nghiém, trong d6 c6 nghiém x :3?” la nghiém kép.

Vay ham sé Y =g (X) ¢ 7 cyc tri.

= sinx:—%<:> x:ﬁ—arcsin(—%jvx=27z+arcsin(—%j,(Vi 0<x<2r7).

Chohamsé y = f(X) liéntuctrén | c6 dao ham f'(x) liéntuctrén | va c6 bang xét ddu nhu
hinh v& bén
r |—o00 0 1 2 +00
f'(x) - o + o - 0 +

Hoi ham sb y = f (x2 —2|x|) c6 tht ca bao nhiéu diém cuc tri?
Lo giai

PS: 9

Tap xac dinh cia ham sé: D=0 .

*y=h(x)=f (|x|2 —2|x|)

' =h'(x)= £() ~2]x). - (2]4-2).

X
x=1
M X=-1
x=1 K= D
x=-1 «— 2

h'(x)=0< |x|2—2|x|:0<:> x=112 -
M -2p=1 | y_ 1 2
M -2)=2 |x=1+3

_x:—l—\@

Ta thdy phuong trinh h'(X)=0 c6 8 nghiém don (1).

Swu tdm va bién soan
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Cau 106:

Cau 107:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
h'(x) khong ton tai tai x =0 ma x = 0 thudc tap xac dinh dong thai qua do h'(x) déi diu (2).
Tir (1) va (2) suy ra ham s da cho ¢6 9 diém cuc tri.

Cho y = f(X) 1a ham da thiic bac 4 va ¢6 do thi nhu hinh v&. C6 bao nhiéu gié tri nguyén cua

tham s6 M thudc doan [~12;12] ¢é ham sé g(x)=[2f (x—1)+m| c6 5 diém cyc tri?

I
> .
— b
—

. N

Loi giai

bS: 15

Pt h(x)=2f(x-1)+m=g(x)=|h(x).

[ S6 diém cyc tri cia g(X) = sb diém cyc tri cia Y =h(X) + s6 giao diém cua y =h(X) vei
truc Ox khac véi diém cuc trj cua Y =h(X).

0 Hamsé y = f(X) c6 3 diém cyc tri. Suy ra ham s6 y =h(x) ciing c6 3 diém cuc trj.

0 Ham s6 g(X) ¢6 5 diém cyc trj khi va chi khi h(x)=0< f(x—1)= —% ¢ 2 nghiém
phan biét khac diém cuc tri caa h(x).

[ Db thi ham s6 y = f (X —1) c6 duoc bang céch tinh tién db thi ham s6 y = f (X) sang bén
phai 1 don vi.

Dua vao d6 thi, ta duoc: —% >2 hoac -6 < —% <-3.

> €6 15 gia tri M nguyén thoa man yéu cau bai toén.

m<-4 mel ;me[-12:12]
=3
6<m<12

Cho ham sé f(x)=ax’+bx*+cx+d (v6i a,b,c,d 1 va a=0) co do thi nhu hinh v&. S§

diém cyc trj cia ham s6 g (x) = f (-2x° +4x)
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

“y

Loi giai.
PS: 3

Dya vao do thi ham s y = f (X) ¢6 hai diém cuc tri 1a x =—2;x =0.

g(x)=f(-2x"+4x) lientyctrén [ . g'(x)=(-4x+4) f'(-2x* +4x).

x=1
—4X+4=0
1 2 XZO
9'(x)=0< —2x2+4x:0 ad P
—2X°+4x=-2 (x 1)2:0

Nhu vay g'(x) ¢6 3 nghiém, trong d6 1 1a nghiém boi 3, 0 va 2 la nghiém don nén ¢ (X) co 3
diém cuc tri.

Cau 108: Cho ham sé bacba y = f ( ¢ d6 thi nhu hinh v&

\m

$6 diém cuc tiéu cua ham sé g(x) = f (—x* +x) bang
Lo giai
bS: 3
pat f(x)=ax’+bx*+cx+d. Khido f'(x)=3ax’+2bx+c.

Theo d thi ham s6 y = f (), ta c6
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

f'(-2)=0  (12a—4b+c=0 12a—4b=0 a=-1
£(0)=0 c=0 _8a+db=-4 |b=-3
= = = .
f(-2)=-2 —8a+4b—-2c+d =-2 c=0 c=0
f(0)=2 d=2 d=2 d=2

vay f(x)=-x*-3x*+2.

Khi d6, ta cé g(x)= f (—x2 +x)= X8 —3x% +5x° —3x2+2.

x=-1

x=0
g'(x)=3x(2x" -5x° +5x-2) = ¢'(x) =0 < x:% ,

x=1

| x=2
Bang bién thién
r | oo -1 0 0.5 1 2 +o0
g'(x) - 0 + 0 - 0 + 0 - 0 +

Suy ra, ham s g (x) = f (—x* +x) c6 ba diém cyc tiéu,

Cau 109: Cho ham sé Yy = f (X) c6 dao ham lign tuc trén [ va f(0)=0; f (4)>4. Biétham y=f'(x)

¢ d6 thi nhu hinh V2.

S6 diém cyc trj cua ham sb g(x) = ‘f (xz)—2x‘ E!

Léi gidi
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

bS: 3
Xét ham s6 h(x) = f(xz)—2x.

Taco: h'(x)=2xf"(x*)-2; h'(x)=0< f'(xz)zl(vﬁ nghiém vx <0).
X

Pit t=x> = x=+t,Vt>0,

1 . 1 . .
Khi do: f'(t)=$ (*). Nhan thiy trén khoang (0;1) thi W(t)=$ nghich bién va f'(t) ddng

bién, do d6 (*) néu c6 nghiém la duy nhat.
Mat khac: h'(0)h'(1)=-2(2f'(1)-2)=-8<0 va h'(x) lien tuc tren [0 nén
3x, €(0;1):h'(x,) =0.

Vay h'(x)=0 c6 nghiém duy nhit X, €(0;1) va h(x) c6 mot diém cuc tidu (vé bang bién
thién). (1)

Xét phuong trinh: h(x)=0<> f(x*)—-2x=0(**).

Tacé: h(0)=f(0)=0= x=0 1a mot nghiém cua (**).

Mat khac: h((/x, )h(2)=(T (%) =2% )(f (4)-4)<0=3x e({/x:2):h(x)=0.
Nén (**) c6 nghiém x, e (\/Z :2).

Vi h(x) c6 mot diém cuc tri, nén (**) c6 khong qué 2nghiém.

Vay h(x)=f(x*)-2x=0 c6 hai nghiém phan bict. (2)

Tir (1) va (2) ta dugc: ham sé g (x) = \f (xz)—2x‘ ¢6 3 diém cyc tri.

Cau 110: Cho ham sb y = f(x) ddng bién trén (4;+) c6 dd thi nhu hinh v&. S6 diém cuc trj cua ham sb

y=f(2|x-2) bing

/ \ /
[ N\

Léi gidi

PS: 9
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Cau 111:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

9(x) = F(2{-2)=g'(x)=(2x]-2) f'(2|x|—2)=(2\/x_2—2)' f'(2|x|—2):ﬁ F'(2-2)
g'(x):OQﬁf'(2|x|—2)=0<:>f'(2|x|—2):0(x;t0)
x=0
A gps L g X=2
Dya vao dothitacd f (x)=0< =3
x=4
f2x-2=0 |X=1 [x=z1
- 2|X|—2=2 |X|=2 X==2
2|x|-2)=0
RO R g PN EP |x|:g© X:ig
2-2=4 " |y_3  [x=13
Ta c6 bang xét ddu g'(X)
-5 5
g | -w 3 3 2 -10 1 2 3 34,
g’f’x)‘—0+o—o+all+o—0+ 0 - 0 +

Suy raham sé Y = f(2|X|-2) c6 9 diém cuc tri

Chohamsé y=f (X) la mot ham da thac c6 bang xét dau f'(X) nhu sau
x —an -1 1 +x
£ x) + 0 - 0 +
S6 diém cyc trj cia ham s6 g (x) = f (x* —|x|)
Loi giai

DS: 5
Taco g(x)=f(xX*—[x)=1 (|X|2 —|X|) . S6 diém cyc trj cua ham s6 f (]x|) bang hai Ian s diém

cuc tri dwong ciia ham s§ f () cong thém 1.

x=1 1
_2 X:E
Xétham sd h(x)=f (x> =x)=h'(x)=(2x-1) f'(x*—x)=0 | X} - x=-1< .
0= (4 -x)= () = 26 o —x) 0= | 2
X —x=1 X=
2
Bang xét déu ham s h(x) = f (x*-x)
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P 5
X —an . "E l 1+'\E +a0
2 2 2
B'(x)| - 0 + 0 - 0 +

Ham s6 h(x) = f (x* —x) c6 2 diém cyc trj duong, vay ham s g (x)=f (x2 —|x|) =f (|x|2 —|x|)
c6 5 diem cyc tri.
Cau 112: Cho d6 thi Y = f (X) nhu hinh v& dudi day:

Goi S la tap hop tit ca cac gid tri nguyén duong cua tham sé6 M d& ham sé

1 2 7 A . A A 5 7 -7 . 5 7 A 5 A
y=|f (x + 2018)+§m c6 5diém cuec tri. Tong tat ca cac gia tri cua cac phan tir trong tap S

bang
Lo gii
bS: 7

f’(x+2018){f (x+2018)+;m2}

biat g(x)= f(x+2018)+1m2 =g'(x)= 1
3 ‘f(x+2018)+3m2

f'(x+2018)=0 (1)

Ph inh 9'(X)=0& :
wong trinh g'(X) f(x+2018)=—% (2)

Dua véo do thi ta thdy phuong trinh (1) luén cé 3 nghiém phan biét.

Vay dé db thi ham s§ Yy =g (X) c¢6 5 diém cyc trj thi phuong trinh (2) phai ¢ 2 nghiém don

m2

-——>2
phanbist | 3 (mel)ome(3;4).
—6<—%£—3

Vay téng cac phan tir 1a 7.
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

DANG 9. TIM M PE HAM SO f (u(x)) THOA MAN BIEU KIEN CHO TRUGC

Cau 113: Cho ham sé bac ba y = f (x)c6 dd thi cia ham dao ham f'(x) nhw hinh v& va f (b)=1.S6 gia

tri nguyén cua m e[-5;5] dé ham s g (x)=|f?(x)+4f (x)+m| c ding 5 diém cuc tri 12

PS: 9
Cach 1:

¥

[

3

i E

Ta c6 bang bién thién cua f (x) ;

\

./

Léi giai

e e T i1 ¥ == T
ia) -+ §] — 0 +
/ fa) >
flx) o
— o \ Fib) =1
Xét ham s h(x):fz(x)+4f (x)+m
:>h'(x):2f (x)f(x)+4f' x)
:>h'(x):2f (x)[f (x)+2}
h (x):o:zf'(x)[f (x)+2]=o
f'(x)=0 X =a;x =b
Tlt(x)=-=2" |x=c(c)
Pt c6 3 nghiém phan biét =¢6 3 diém cuc tri
Xéth(x)zo
<:>f2(x)+4f (x):—m (2)
Page 107

Swu tdm va bién soan



CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

pé g(x) = ‘h (x )‘ o 5 diém cuc tr khi va chi khi PT (2)c6 2 nghiém don hogc nghiém b lé

phén biét
Xét ham s6 t (x)=12(x)+4f (x)

Ta c6 Bang bién thién cua t (x):

- —oo e i1

]

=

0 + ( 0
+00 t(a)
t(a) \ /'U _ —m\\ 5
- .

/+

Tir YCBT « t(x ) = -m c0 hai nghiém don hogc nghiém bi I¢ pb

-4 <-m«<5 -4 <-m«<5
m el

—mzt(a)>5 ms—t(a)<—5 5<m <4
=N = @{ a
5<m <5m el -5<m <5

< me {—5; —4;,-3;,-2;-1,0;1; 2;3}.
Céch 2:

Ta 6 bang bién thién cia ham so y = f (x):

a0 — T L

M ia) . ) - 0

F) 7 "r(”}\

— D fib) = 1

Xét ham s h(x) = fz(x)+4f (x)+m

Swu tdm va bién soan
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
=3 h'(x) = 2f'(x)f (x)+4f'(x)
=S h'(x) = 2f'(x)[f (x)+2]
h'(x)=0= 2f'(x)[f (x)+2] =0

- f'(x):o <:>[x —ax=b

f(x)=-2 |x=c(c@)
. — G ¢ i b +o0
h(z) 0 + 0 0 -
o h(a) o0
(2) \ / N
..... 1+ m

—4+m<0<5+4m << -5<m <4
mell;m e[—S;S} m el;m e[—5;5]
&m e{—5;—4;—3;—2;—1;0;1;2;3}

llh(a)w {m <f?(a)+4f(a) <5

Cau 114: Cho ham sb y = f (X) c6 db thi nhu hinh v& bén dudi. C6 bao nhiéu gia tri nguyén cua tham sb

thuc m déhamséd g(x) =‘ f (x+2020)+ mz‘ ¢6 5 diém cuc tri?

T\

Léi gidi

PS: 2
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CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

Goi a,b,c (a<b<c) labadiém cyc tri cia ham s6 y = f (X).
Khi do: f(a)=-6;f(b)=-2;f(c)=2.

Xét ham h(x)= f (x+2020) véi xell .

Khi d6: I (x) = £'(X+2020).(x+2020)' = '(x-+2020).

x=a-2020
h'(x):0<:> X =b-2020 .
x=c-2020

Bang bién thién cua ham h(x)

—o0 a—2020 b—2020 c—2020 40
— 0 +

h"gx) - 0 0
h(x) \ /+, 2 \ /
6 -2

Ham s6 g(x) =‘f (x+2020)+m2‘ ¢6 5 diém cuc tri

& Phuong trinh f (X+2020)+m* =0 ¢ dung 2 nghi¢m khdng thude
{a—2020;b - 2020;c - 2020},

m? =2 m=+2
sSim=—2 o|-J6<m<—/2.
2<m’<6 |J2<m<+6

Vay ¢6 2 gi tr nguyén cia m 1a m=2 va m=-2 thi ham sé g(x)=|f (x+2020)+m’| c6 5
diém cuc tri.

Cau 115: Cho ham sé f (x) c6 dao ham f'(x)= xz(x+2)4(x+4)3[x2 +2(m+3)x+6m+18]. CO tat ca
bao nhiéu gié tri nguyén cia m d¢ ham s f (x) ¢ ding mot diém cuc tri?

Léi gidi
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Cau 116:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
bS: 8
'x=0
X=-2
S _ X=-4
X*+2(m+3)x+6m+18=0 (*)

Taco f'(x)=0<

X*+2(m+3)x+6m+18=0
Dé ham s6 f (X) c6 ding mot diém cuyc tri << Phuong trinh (*) vO nghiém, c6 nghiém kép
hoac c6 hai nghiém phén biét trong d6 c6 nghiém la —4.

1.
S A=4m?+24m+36—-24m—-72=4m?* -36 <0

Truwong hop Phuong trinh (*) vO nghiém

<:>—3<m<3:>me{—2; -1:0:1; 2}

m=3

Trwong hep 2. Phuong trinh (*) c6 nghiém kép < A = 4m*-36=0< {m __3

Truimng hep 3. Phuong trinh (*) c6 hai nghiém phan biét X;, X, . Trong d6 X, =—4.

m< -3

Phuong trinh ¢6 hai nghiém phan biét X, X, & A= 4m*-36>0< {m .3

S=X+X,=—4+X,=-2m-6
Theo dinh li Viete ta cé

P=Xx.X,=—4X,=6m+18
X, =—-2m-—2
2 3 9
— 3 g 2M-2=——mM-—<>m=5,
Xzz—E —E 2 2

vay me{-3; -2; -1;0;1; 2;3;5} théa man yéu chu dé bai.

Cho ham s6 y = f (X) c6 dao ham f’(x):(x—l)z(x2 —2x) véi Vxell . C6 bao nhiéu gié trj
nguyén duong ciia tham sé m déhamsé f (x* —8x+m) c6 5 diém cyc tri?
Lo giai
bS: 15
Pt g(x)=f (X’ —8x+m)

1"(x)=(x—1)2(x2 —2x)= g'(x)=(2x-8)(x? —8x+m—1)2(x2 —8x+m)(x* —8x+m-2)
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(x=4
x*—8x+m-1=0 (1)
x> —8x+m=0 (2)
| x*—8x+m-2=0 (3)

9'(x)=0 =

Céc phuong trinh (1), (2), (3) khong c6 nghi¢gm chung timg doi mot va (x* —8x+m-1) >0
Vol Vx ell

Suy ra g(X)co 5 diém cuc trj khi va chi khi (2) va (3)c6 hai nghiém phan biét khéc 4
16-m>0 m <16
16-m+2>0 m<18

<~ <~
16-32+m=0 m =16
16-32+m-2+0 m =18

& m<16.

m nguyén duong va m <16 nén c6 15 giatri m can tim.
CAu 117: Cho ham sd y = f(x) xac dinh trén [ vaham sd y = f ‘(x) co do thi nhu hinh bén. Biét rang

f'(x) <0 v6i moi X €(—o0;-3,4)U(9;+w0). C6 bao nhiéu gia tri nguyén duong cua tham s6 M

dé ham s6 g(x) = f (x) —mx+5 €O dlng hai diém cuc tri.

Loi gidi

PS: 8
g')=f'x)—m

S6 diém cuec tri cuia ham sd g(x) bang sé nghiém don (bi 1¢) ciia phuong trinh f (x) = m.

O0<m<5

Dua va d6 thi ta c6 diéu kién .
10<m<13

Vay c06 8 gia tri nguyén duong cua M thoa man.

Cau 118: Cho hamsé f'(x) :(x—Z)Z(x2 —4x+3) véi moi x e[ . CO bao nhiéu gia trj nguyén
duong cia m dé ham s6 y = f (x* —10x+m+9) c6 5 diém cuc tri?

Loi giai
DS: 16
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Céau 119:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

X=2
Taco f'(x)=0<|x=1, x=2 langhiém kép nén khi qua gia trj x=2 thi '(x)

Xx=3
khéng bi doi dau.
Pt g(x)= f (x*—10x+m+9) khi d6 g'(x)=f'(u).(2x~10) véi u=x* ~10x+m+9.
[2x-10=0 x=5
, (x2—10x+m+9—2)2=0 (x2—10x+m+9—2)2:0
Nén g'(x)=0< &
x* —10x+m+9=1 x*-10x+m+8=0 (1)
| x*—10x+m+9=3 | x*-10x+m+6=0(2)

Ham s y = f (x* =10x+m+9) c6 5 diém cyc tri khi va chi khi g'(x) ddi dau 5 lan

Hay phuong trinh (1) va phuong trinh (2) phai ¢ hai nghiém phan biét khéc 5

A, >0

Az >0 . 2 R 2

= , (V6i h(x)=x*-10x+m+8 va p(x)=x*-10x+m+6).
h(5)#0

p(5)#0

17-m>0

19-m>0

= < m<l17.

-17+m=0

-194+m=0

Vay c6 16 gia tri nguyén duong M thoa man.
Cho ham sé y = f (x) c6 dao ham f'(x)=(x-2)" (x-1)(x*=2(m+1)x+m*-1) ,vxell .C4
bao nhiéu gié tri nguyén cua m dé ham s6 g(x) = f (|x) c6 5 diém cyc tri?
Loi giai
bS: 2
Dya vao céch vé do thi ham s6 g (x)= f (|x]), s6 diém cyc tri cua d6 thi ham s6 g (x) = f (|x|)

bang s6 diém cyc tri duong cuia do thi ham s y = f (X) cong thém 1.
Dé ham s6 g(x)= f (||) c6 5 diém cyc tri thi d6 thi ham s6 y = f (X) ¢6 2 cuc tri duong.

x=1
Taco f'(x)=0< X=2.
x> =2(m+1)x+m?-1=0 (*)

CoO x =2 langhiém boi 2, x =1 la nghiém don.
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Céu 120:

CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO
Vay X’ —2(m+1)x+m’—-1=0c6 hai nghiém phan biét, c6 mot nghiém duong X #1, c6 mot
nghiém x <0

Truong hop 1: C6 nghiém x =0 khi do X —2(m+1)x+m’-1=0&<m*-1=0< m=+1

Voi m=1,¢6 x*-2(m+1)x+m’-1=0< X2_4XZOQK:2 (TM)

Voi m=-1,c6 X* -2(m+1)x+m*-1=0< x*=0< x=0 (Loai)
Truong hop 2: X* —2(m+1)x+m? —1=0c¢6 hai nghiém phan biét, c6 mét nghiém dwong X =1
, €0 mot nghiém am

m?-1<0 {me(—l;l)

D.}\ k'/\
1e kien tuong duong {12—2(m+1).1+m2—1¢0 m#1t3

Vimell =>m=0

Vay c¢0 hai gia tri nguyén cua M thoéa man.

Cho hai ham da thic Y= f (X), y=0(X) co db thi 1 hai duong cong & hinh V&, Biét ring db
thi ham s Y = f (X) 6 dung mot diém cuc trila A, db thi ham sé ¥ =0(X) c6 dang mot didm

cuctrila B va AB :% . C6 bao nhiéu gia tri nguyén cua tham sé m thuoc khoang (-5;5) dé

ham sé :Hf (x)-g (x)|+m‘ c6 dang 5 diém cuc tri?

yl

/ O

Léi gii

bS: 3

Page 114

Swu tdm va bién soan



CHUYEN DE I - UNG DUNG PAO HAM PE KHAO SAT VA VE PO THI HAM SO

yl

=2V

pat h(x)=f (x)-g(x), taco: h'(x)=f'(x)-g'(x); W(x) =0 x=x,;

h(x)=0 X=X hodc X=X, (X <X <X,);

7

h(x,)= f(xo)_g(XO):_Z'

Bang bién thién caa ham sé ¥ =h(X) Ia:
xr —0Q Zo +00

K (z) — 0+

+00 +00
h(z) ~_.

|~

Suy ra bang bién thién cua ham sé y =k (x) =|f (x)— g (x)| Ia:
T —00 T1 o T2 +00

K(x) - T - T

N

Do d6, ham sb Y = k(x)+m ciing c6 ba diém cyc tri.

Bl O

Vi s6 diém cuc trj ham s Y =k (x)+m| bing téng s diém cuc tri caa ham sé Y =K(X)+m va
s6 nghiém don va sé nghiém boi Ié ciia phuong trinh k (x)+m =0, ma ham s§ Y =K(x)+m
ciing ¢6 ba diém cyc tri nén ham sé y = H f(x)—g(x)|+ m‘ ¢6 ding nam diém cyc tri khi phwong
trinh k (x) + m =0 ¢6 ding hai nghiém don (hoac bdi 1¢€).

Dua vao bang bién thién cia ham s6 Y =K(X), phuong trinh k (x)+m =0 c6 dang hai nghiém

don (hodc boi 18) khi va chi khi _m 22 em< _2 .

Vimel, mg-% va mE(—5;5) nén mE{—4;—3;—2},
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Cau 121: Cho ham sé y = f (x)=x°—(2m—1)x* +(2—-m)x+2. Tap hop tat c4 c4c gia tri cia tham sé
m dé ham s6 y = f (|x|) co 5 diém cyc trj la (%;cj, (véi a, b, ¢ 1a cac s6 nguyén, % la phan
s6 toi gian). Gia tri cua biéu thac M =a?+b?+c?la
Loi gidi

bS: 45
Ham s6 y = f (x)=x"—(2m-1)x*+(2—-m)X+2co6 dao ham la
y'=f'(x)=3x*-2(2m-1)x+(2—-m)
-péhamsé y = f (X|) c6 5 diém cuc tri thi ham s6 Y = f(X) c6 hai diém cuc tri x,, x,

dwong. Twong duong véi phuong trinh f '(X) =0c¢6 2 nghiém duong phén biét.

' 2
m_
= S=f>0 IEN m>% = m>; <:>2<m<2-
P—Z_m>0 m<2 m<2
3
a=5
Suyra<b=4—=M =a®+b?+c?=45.
c=2
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