PHAN B. BAI TAP TU LUAN

Dang 1. Tim cuec tri cia ham s6 dua vao bang bién thién, do thi cia hamso y, y’
-Dinh li cuc tri

d Piéu kién can (dinhli 1): Néu ham s6 Y = F(x) co dao ham trén khodang (CHe) va dat cuc dai

(hodc cuc tiéu) tai %, thi ﬁtx@) =0.

a Diéu kign dii (dinh Ii 2):

Néu fix)
y =f(x)

Re 0A .5 @ . . i X A 3 7.3 A
doi dau tir am sang dwong khi X di qua diém “° (theo chiéu tang) thi ham so

o2 coa.2 X
dat cwec tiéu tai diem = °

Néu f¢X)
y = f(x)

Re 74 s " . . i X A N A
doi dau tir dwong sang am khi X di qua diém “° (theo chieu tang) thi ham so

o2z X
dat cwce dai tai diem ~°

(x

o

- h; x, +h),

9Pinh li 3: GiasirY = FX) co dao ham cdp 2 trong khodng voi N> 0. gpi

do:

Néy Y®) =0 yEx)=>0 ..

X .\ 4.2 .2
170 [a diem cuc tiéu.

Néu }.r“txj} =0 yqxﬂ} oL thi X la diém cuc dai.

- Cic THUAT NGU céin nhé

F(x,)

oA . : 2 9 A8 20 o0z .0 . o 2 3 & 7s

A Piéem cuc dai (cuc tieu) cua ham so la ~°' gid tri cwe dai (cwe tiéu) ciua ham so la
o v e A . A g e .. Mix ;f .
(hay Yeo hodc Yer) Diém cuc dai cua do thi ham so la ( o (Xﬂ'”

fytx ) =0

Y=HP iy )l y=fx)”

 M(x; s ol . R 9 7.8 £
g Néu (0}/0) la diém cuec tri cua do thi ham so

Gia tri cuc dai (cuc dai)

ctia ham s
)y

Diém cuece tiéu
ctia ham s6

(o] =

5)-
’ \:/

1

H =
v 1 A)

N

e O
TR

NJer/ et

Gia tri cyee tiéu
(cue tiéu)
ctia ham s W\
Q c}}(b

3
& 8O

Céu 1. Tim cuc tri cia ham sé ¥ =/ () o db thi dugc cho ¢ Hinh.



Cau 2.

Cau 3.

Cau 4.

Qf========q----
R, [ S

=Y

Loi gidi
Ham sé ¥ =/ (X) ¢

£(0:2)"

i

- x =1 13 diém cuc dai vi fx)<f) vO1 moi :

- X =6 13 diém cuc dai vi S(xX)<f(6) 4 moi X€ (5:7)1 10}, v, =£(0) =0

- % =4 13 diém cyc tiéu vi f)>f(4) (g5 moi * < (3:5) {4}, yer =£(4) =1

Xét ham sé ¥ =/ () trén khoang (-L4) , ta ¢6 bang bién thién nhu sau:
x | -1 1 2 3 4

f'(x) -

fo | T

- 0 + +

L
\*_5/

X, :2 \ <A <A < A . 5 \ A ~ 3 .7 . . I
0 la diém cuc tiéu hay diém cyc dai cua ham s6 da cho? Tim gia tri cyc tri tuong ung.

Loi giai

Theo dinh nghia, ta co6 thé chon h =1 ,taco X, - h=lx,+h=3 .

£(x)> £(2), e (13)\{2) %

\ 5 A A r :2 \ < R s R 5
Duya vao bang bién thién, ta co =1 suy ra la diém cuc ti€u cua

ham sb, gia tri cuc tiéu cia ham s 1a fQ2)=-5
Cho ham sé V' =/ (x) lién tuc trén IR va c¢6 bang bién thién nhu sau:

X |- 0 1 +00
f'(x) + I - 0 +

| T~ 5 _—

Xac dinh céc cuc tri ciia ham sb J(x) .

Loi giai

Ta co f(x)>0 véi moi €(-0) va f(x)<0 véi moi ¥ €(0:D) nén ham sb dat cuc dai tai

=0 yy fos =(0)=2.

Tacod /(<0 ygimoi ¥EOD) y3 f ()>0 (i moi ¥€(+90) nan ham sé dat cuc tidu tai
for =f(1)=-3

x =1y -

= f(x) == +3x

Dua vao d6 thi ham sb ¢ Hinh, hay chi ra cac diém cuec tri ciia ham so6 do.
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Cau 5.

Loi giai

- Xét khoang (-+/3:0) chira diém X == 1. Quan sat dd thi ctia ham s6 * =fx) =-a +3x o
Hinh, ta théy: fx)>f(-1) v&i moi Xe(- \.EID) va X # 1

Vay ¥ = I 1a diém cuc tiéu cia ham sd =/ ('}‘).

- Xét khoang (0 ‘/g) chtra diém X =1 Quan sat dd thi cua ham s6 ¥ =f(x) =-x +3x o Hinh,
ta thy: /) </ W) ygi moi ¥EO3) g x#1.

Vay X =1 13 diém cuc dai ctia ham sd ¥ =/ (x).

Dang 2. Tim cwe tri ciia ham s6 khi biét y, y’

* Bai toan: Tim cac diém cuc dai’, cuc tiéu (néu c6) cia ham s6Y = ).
A Phuong phap: Su dung 2 qui tac tim cyc tri sau:
Quy tac I: sir dung ndi dung dinh ly 1

* Bude 1. Tim tip x4c dinh D ctia ham so.

* Budrc 2. Tinh dao ham Y = ()- Tim c4c diém
hodc khong xac dinh.

X (0=L23,21) 115 tai 46 dao ham biing 0

* Buéc 3. Sap xép cac diém ~ theo thu ty tang dan va lap bang bién thién.

* Budc 4. Tur bang bién thién, suy ra cac diém cuyc tri (dua vao ndi dung dinh ly 1).
Quy tac II: sir dung ndi dung dinh ly 2

* Budre 1. Tim tap xac dinh D cua ham so.

* Budc 2. Tinh dao ham ¥ =/ ™ Giai phuong trinh X =0 va ki higu *- =
nghiém cua no.

* Buéc3. Tinh 7 09 vy T X0

* Buéc 4. Dua vao dau cua yx) suy ra tinh chét cuc tri cta diém X |

+ Néu fx)<0 thi ham sd dat cuc dai tai diém X

+Néu T 09> 0 thi ham s6 dat cye tiéu tai diém -

f(x)=2x"-9x" - 24x +1

Loi giai

1,2,3,-.m) la cac

Tim cuc tri cua ham so -

Tap xac dinh: D =R

Tacg J (¥) =0x" - 18x- 24,
f(x)=0e x=-1ho?cx =4

Béng bién thién:



Cau 6.

Cau 7.

Cau 8.

X |0 -1 4 +o0
JAC)) + 0 - 0 +
Jx) 14\ /+oo
—oo/ —111
Vay ham s dat cyc dai tai x =1, yep :-”-'”:M; ham s dat cyc tiéu tai X =4,

Ver =f(4) =-111

Tim cuc tri ciia ham sb fla)=x-3x" +3x- 4
Loi gii
Tap xac dinh: D =R

Ta C(’) _f- f".-} :3."'.-: - ﬁ"‘.“f‘?’ .
1 lx)=0= x=Il.
Bang bién thién:

X —o0 | T

7 o
—0 ///»

Vay ham s6 khong co cuc tri.

i~ I 3 = I
Cy=fx)=—x - x"-3x+—
Tim cuec tri ctia ham so 3

Loi giai

x ==1
- y =0« 3
\ A ’ . I . r } =X = LX- X =
Ham s6 xac dinh véi moi *€ R Taco ¥ =* x- 3 ;
Béng bién thién:
X |- —1 3 +00

y + 0 - 0 +

v | — 2 \7%/+m

Tu bang bién thién, suyra * = 113 diém cuc dai ciia ham sd, Jep =2 ;X =3
-26

. £ ‘f'ﬁr 3
ham so,

r=x" = 3x" - 9x+11.

Loi giai

Tim diém cuec tri ctia ham sb -

- Ham s6 da cho c6 tap xac dinh la R

“Taco: ¥ =3x-0x-9.y =0 3x - 6xr-9=0= x=-1 hosic * =3.

Béng bién thién cua ham so nhu sau:

la diém cuc ti€u cua



Cau 9.

Cau 10.

Cau 11.

X — o0 —1 3 + o
y' + 0 - 0 +
16 + o
y ////// \\\\\ //////
—w —16

Vay ham s6 dat cuc dai tai ¥ =" 1 va dat cuc tiéu tai ¥ =3.
§ Xt x+]
Tim diém cuec tri cua ham s x+l
Loi giai
- Ham s da cho c6 tap xac dinh 1a R\ 1
X +2x

V ==

- Ta co: (X1 yoi x#- 1,

= P2y =0e v ==2 o —
y == x x=0e= x hodc X =0

Béng bién thién cua ham s6 nhu sau:

X |—o -2 -1 0 + o0

'

y - - 0 +

NN

Viay ham s6 dat cuc dai tai ¥ =" 2 va dat cuc tiéu tai * =0

Cho ham s6 f(x) c6 dao ham J(x) =x(x= 1Nx+2) , YxER Xac dinh s6 diém cuc tri ciia ham
s0 da cho
Loi giai

Phuong trinh Fix)=0= x(x- 1)(x+2) =0

x =0
= | x =]
x==2

Do / (x) =0 c6 ba nghiém phan biét va () d6i ddu qua ba nghiém nay nén ham s c6 ba diém
cuc tri.

y=1(x) Flx)=(x- 3)(1‘: - 3)(.1"' - 9)

Cho ham s6 - c6 dao ham . Xac dinh so6 diém cuc tri cia

= (x)

\ %)
ham so -
Loi gidi

F ) =0e- 2)( - 3) (2 +3) =(x- 2)(1‘- \E) (.‘r +~.-';?_’)_ (2 +3)



= X =

F(x)=0s (x- 3)(.1‘ - ﬁ)ﬁ (,1- - ﬁ)w (.1-3 + 3) =0 x =2

Bang bién thién

N(vE)
f(x) \f(\/g)

f(2)

Vv :f(_);)

Twr bang bién thién ctia ham so -

;v :f(x)

, ta théy ham s0 - c6 ding 1 diém cuc trj.

Dang 3. Tim m dé ham s6 dat cwe tri tai x = x0

Buée 1. Tinh » (o222 " (%)

.lI — Ly ]
Budrc 2. Gidi phuong trinh (x,)=0= m"

y">0—- x, =CT
y'"<0— x, =CD

Buéc 3. Thé 7 vao ¥ (x,) néu gia tri

A \ A 5 ’ .7 . 5 A A \ A ' = - - + C+ + R . —_
Cau 12. Tim tat ca cac gia tri ciia tham s6 ”* d€ ham so y=x- 30 +ma+ dat cuc tiéu tai ¥ =2
Loi gidi

¥ =3x7- 0x+m. y =6x-6

>

y(2)=0 ‘m=0
o = m =0
¥ (2)=0

b=0

x=2s

Ham s6 dat cuc tiéu tai
Céu 13. (THPT Poan Thuong - Hai Dwong 2019) Tim céc gia tri thuc ctua tham sb m dé ham sb

¥ :lx"‘ - mx +(m? - 4)x+3
3 dat cuc dai tai X =3.
Loi giai

Tap xac dinh R

, -r:-:_'} - e :_ !”:1'-'}
Ta c6 X 2mx+m -4, ) 2x- 2m.

| . .
. Y =—xT- mx + (m' - 4)1‘ +3 _
D¢ ham so 3 dat cuc dai tai ¥ =3 thi



Cau 14.

Cau 15.

Cau 16.

) m =5

f_1"(3) =0 { m- - 6m+5=0
—
1" (3)<0 0- 2m=<0

= {|m =] = m =5.

3<m

(THPT Thiing Long - Ha Ngi - Lan 2 - 2019) Tim tap hop tit ca cac gia tri cia 7 dé ham s6

y=x +03m- 1) +m'x-3 .2 o —
- dat cuc tiéu tai * — L

Loi giai

v =3 +20m- Dx+m = v =6x+6m- 2
Taco - - .

[ =1
| o f(‘ I) =0 - { m” - om+5=0 - m =5
X =-
F(-1)=0 tm-8=0

= m =35
e —

Ham s6 dat cuc ti€u tai

Dang 4. Tim m d¢ ham s6 ¢6 n cyec tri
U yt=0

d Ham s6 ¢ N cuc tri c6 N nghiém phan biét.

. — =y? z .
O Xét ham 56 bac ba ¥ =8 TBC +ox+d:

iat 0
F- 3ac>0

+ Ham s6 c6 hai diém cuc tri khi
+ Ham sé khong co cuec tri khi y¢=0 vo nghiém hodc co nghiém kép.

, , _ ,
9 Xét ham s6 béc bon tring phuong ¥ ax* +b¢ +c

’ r 3
+ Ham s6 6 ba cuc tri khi @ <0 t Ham 56 c6 1 cuc tri khi ab? 0.

(Chuyén Son La - Lan 2 - 2019) Tim tt ca cac gia tri thuc ctia tham sé 7 dé dd thi ham s
=-x - - Cm ro2: R <A A rog: R -3
J x= (m=3)x +m 1 c6 diém cyc dai ma khong c6 di€m cuc tiéu

Loi giai

y'=-4x - 2(m- 3)x =- 3.".'(2.".': + - 3)

Vi ham s6 dé cho 1a ham trung phuong v6i ¢ =1 <0 ngn ham s ¢6 diém cuc dai ma khong co
3-m
={

—
didm cyc tidu © ' =0 ¢6 ding 1 nghiém bing 0 2 = m23.

A Lo = = Yt . .,
(Quang Trung - Binh Phuéc - Lan 5 - 2019) Cho ham s ' = = <™ * Tjm t4t ca cac gia
tri thue cta ” dé ham sb c6 3 cuc tri

Loi giai

Tap xac dinh D =R,



Cau 17.

Cau 18.

Cau 19.

v'=4x - dmx :4.r(.r: - m)

ﬂ r =0
y' =0« 4.1'(.1" - m) =N e=| .

X =m (—t)
Ham sé c6 3 cuctri < ¥ =0 ¢6 3 nghiém phan biét

< phuong trinh (*)cc') 2 nghiém phan biét ¥ #0 < m >0

, , , 3.2
(THPT Ba Pinh 2019) Tim tit ci cic gid tri ciia tham s6 7 dé ham sé ¥ =% = 3X" +2mx+m .
0 cuc dai va cuc tieu?
Loi gii

+TXD: D =R
" ¥y =3x%- 6x+2m

=0

\ Lo, . 2oy . A A hiA
+ Ham so ¢6 cuc dai va cuc tieu < c6 2 nghi¢m phan biét.

o A=36-24m>0< m<%.

R 4 o] 2 , ., .
(THPT Yén Dinh Thanh Héa 2019) Cho ham sé ¥ =% *(@m+ 1 +1 46 4 cac gia tri
thuc cia tham so 7 @€ ham so c6 ding mot di€m cuec ticu.
Loi giai

re e , I:‘2+ =2 o2 1N A P 27 13 < R
AU —0, taco ¥~ l= ~Y Khi @6 ham s6 ¢6 1 cyec tri va cuec tri d6 1a cuc tiéu. Suy ra
m =0 thoa man yéu cau bai toan. (1)
1 3 2
.. v =dmx +2(2m+ ) =2x(2mx” + 2m +1)
V(nmiO,taco- \ \

|m}l:l
'::'?~| .
Yoy 7 —0 v& =
A .. . .2 2mx” +2m+1 =0 v nghiém
Ham s6 ¢6 mot cuc tri 1a cuc ti€u \ =
m =0
‘m =0 -1
=i imes—=m=>0
= ] -2m- | \ 2
m | m =10

2)

Tur (1) va (2) suy ra ham sb c6 mot cuc tri 1a cuc tidu khi 7 0.

Dang 5. Puong thing di qua 2 diém cuc tri ) .
Phuong trinh hai duong thing di qua 2 diém cuc tri cia ham s6 béc ba la phan du cua phép chia

cua ¥ cho Y

-'.]"I| :'h{"ﬂ } )

=y g(x)+h(x)=
y =y qlx)+h(x) ), =h(x,)

° Phan tich (bang cach chia da thic ¥ cho ¥ ) :
° Pudng thing qua 2 diém cyc tri 1a =h(x).

(THPT Xuan Hoa-Vinh Phic- 2018) Biét d thi ham s6 ' = = 3¥*1 ¢4 haj didm cuc tri 4,
B . Viét phuong trinh dudng thing 4B



Cau 20.

Cau 21.

Loi giai

1)
=y x|+ (- 2x+1
3 _1\11 (-2x+1)

Thuc hién phép chia ¥ cho Y ta dugc:

e 1 e a2 R U £1a Ay . Blx,;y,
Gia st hai diém cuc tri cua do thi ham so lan luot 1a: ("‘)Va ()

+(-2x +1) =-2x +1

;_1'I =_1'(.1.'| ) =_1"(.r| ). ‘ ;’—.x'l

+(- 2, +1) =-2x, +1

} v, =y, ) =3"(x,). | %.1.':

Ta co: '

Ta thay, toa do hai diém cuc tri 4 va B thoa man phuong trinh ¥ =~ 2x+1

Vay phuong trinh dudng thing qua hai didm cuc tri la: ¥ =~ 2¥+1

(M 104 - 2017) Tim i tri thue ciia tham sé 7 dé duong thang @ > =(2m = Dx+3+m o

J4 7,: \ < . PTY- ., A C1 N z ) — 3 2 +
gdc v6i dudng thang di qua hai diém cuc tri ctia d6 thi ham s6 = 3x” +1 .

Loi giai

A4(0;1) B(2:-3)

Taco ¥ =3 0% Ty do ta co toa d6 hai diém cuc tri . Puong thang qua hai

“2X*1 puong thing nay vuéng goc véi dudng thing

Cm-D(-2)=-1=m :E

khi va chi khi 4,

diém cuc tri c6 phuong trinh y=
y=2m-Dx+3+m

(Lwong Vin Chanh - Phu Yén — 2018) Tim gia tri thuc cta tham sé 7 dé duong thang
diy=Bm+Dx+34m o0 o6e voi duong thing di qua hai didm cuc tri ciia db thi ham sé
y=x -3 -1

Loi gidi

Xétham s ¥ =% ~ 3x" -1

v :‘ X ]— p=2x-1

1
Ly =3x"-6x |3
Co: - ,

Do d6, duong théng A qua hai diém cuc tri cia dd thi ham sb nay cé phuong trinh 1a
y==2x-1

1
: A= P m=-—
Dé d vudng goc voi A thi Gm+1).(-2) =-1 6

1
. m=- —
Vay gid tri can tim cua ” 1a 6.

Dang 6. Tim m dé€ ham s6 bac 3 cé cuc tri théa man dieu kién cho trudc

* Bai toan tong quat: Cho ham sb * =f(x;m) =ax +bx” +cx +d. Tim tham s& m dé dd thi

X5

\ A ’ « R . 20 2 ~ o N ,
ham s6 ¢6 2 diém cuc tri 2 théa man diéu kién K cho trudc?

A Phuong phap:

— Bwéc 1. Tap xac dinh D =R. Tinh dao ham: ¥ =3ax” +2hc +c.



— Buéc 2. Pé ham s6 c6 2 cuc ti <7 =0
(a . =3a #0

A, =(2b)* - 4.3ac >0

c6 2 nghiém phan biét

—

\ea Ao me D,.
va gidi h¢ nay sé tim dugc

— Buée 3. Goi P2 1a 2 nghiém cua phuong trinh Y =0. Theo Viét, ta co:

S=x +x, == —

— Buéc 4. Bién d6i diéu kién K vé dang tong S va tich P. Tir d6 giai ra tim duoc AEL

— Buére 5. Két luan cac gia tri m thoa man: L= T

[ Luu y:

r - — . {
— Ham s6 bac 3 khong co cuc tri < Y =0 khéng c6 2 nghiém phan biét =4, =0.

— Trong truong hop diéu kién K lién quan dén hinh hoc phfmg, tirc 1a cAn xéc dinh toa do2 diém

cuc tri A(x;5,); B(x;;7,) voi P 2 1a2 nghiém cta =0. Kni d6 c6 2 tinh hudng thuong gip
sau:
® Néu giai dugc nghiém cua phuong trinh =0: e tim duge 1”2 cu thé, khi do ta s& thé vao

ham sé dau d& ¥ =/ () 48 tim tung do ¥1* V2 twong tmg cia A va  B.

Y% va tim tung do Yo Vo béng

* Néu tim khong dugc nghiém y :90’ khi d6 goi 2 nghiém la
cach the vao phuong trinh duong thang noi 2 di€m cuc tri.
Dé viét phuong trinh duong thang ndi hai diém cuyec tri, ta thudng dung phuong phap tach dao ham

(phan du bac nhit trong phép chia ¥ cho ¥ ) , nghia la:

( v, =h(x)

o y=y q(x)+h(x)=
° Phan tich (bang cach chia da thircc ¥ cho Y ).

|y, =h(x,) .

° Pudng thang qua 2 diém cuyc tri 1a =h(x).

Dang toan: Tim tham s6 m dé cac ham so6 sau c6 cuc tri thoa dic¢u kién cho trudc (cung phia,
khac phia d):

Vi tri twong dbi gifva 2 diém véi dwong thing:

Cho 2 diém A(x3¥.), Blxy;¥s) va duong thang diax+by+c =0. Khi do:
* Néu LT SRl L ot = thi 4, B nam vé 2 phia so véi dwong
thing -

* Néu Ve e e thi 4, B nam cing phia so véi duwong d.

Truong hop dac biét:

* Pé ham s6 bdc ba ¥ =f(x) co 2 diem cyc tri nam cung phia so voi truc tung

Oy = phuwong trinh ¥ =0 6 2 nghiém trdi ddu va nguoc lai.

® Dé ham sé bdc ba ¥ =f(¥) co 2 diém cyec tri nam cung phia so voi truc hoanh

Ox = 36 thi ham s6 =f(x) cat truc OX tqi 3 diém phdn biét < phirong trinh
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hodanh d¢ giao diém J(x) =0 c6 3 nghiém phdn biét (dp dung khi nham dwoc
nghiém).

Dang toan: Tim m dé cac ham so6 sau c6 cuc tri thoa di¢u kién cho trude (doi xirng va cach déu)

* Bai todn 1. Tim m dé do thi ham sé cé 2 diém cwc tri 4, B doi xirng nhau qua
dwong 4

2 3 22 A R 79 A 5 2 = meD.
— Buwde 1. Tim diéu kién d€ ham so co cuc dai, cuc ti€u !

— Buwéc 2. Tim toa d6 2 diém cuc tri 4, B. C6 2 tinh hudng thudng gip:

= (x:0) Blxiy,)

+Motla Y c6 nghiém dep i %2> iz ¢ 4

+ Hai la ¥ =0 khong giai ra tim dugc nghiém. Khi d6 ta can viét phuong trinh dudng

thfmg ndi 2 diém cuc tri la A va léy A(x;7,), B(x;;3,)€A.

I. x+x, y+y,
— Buwée 3. Goi ! 2 2 T trung diém cua doan thang 48
- SUUL LU
Ald AB u, =0
red = a’t = meD.,.
Do 4, B dbi xtng qua d nén théa hé ' =

— Budre 4. Két luan LT

* Bai todn 2. Tim m dé d thi ham 6 c6 2 diém cuwc tri B cich déu dwong thing
d:
me D

I . A ‘A T £ . A= .
— Buwde 1. Tim di€u kién dé ham so co cuc dai, cuc ti€u !

— Buére 2. Tim toa d6 2 diém cuec tri 4, B. C6 2 tinh hudng thuong gip:

+ Mot la y =0 c6 nghiém dep Yo %9 e ¢6 A(x:y), B(x,1y,).

+ Hai la ¥ =0 khong giai ra tim dugc nghiém. Khi d6 ta can viét phuong trinh dudng
thang ndi 2 diém cyc trj 1a A va lay Ax;.), B(x55, ) EA.

A, B d{A:d)=d(B.d)= meD,.

— Budce 3. Do cach déu duong thing @ nén

— Budre 4. Két luan LT

0 Lwu y: Dé 2 diém 4, B g4 xtmg nhau qua diém / < 1 13 trung diém 4B

—x - 3x*+ P 1 a:R . )
T2 T 66 hai diém cuc trj 4, B thoa

Cau 22. Vi gia tri ndo cua tham s 7 dé db thi ham s6
méan O4 =08 (O 3 gbc toa d6)?
Loi giai
Tap xé4c dinh: D =R
11



Cau 23.

Cau 24.

X

1
(I ]

¥y =0 3x*- 6x =0 = [
X

y =3x"- 6x
b

Do d6 dd thi ham s da cho ludn c6 hai diém cuc tri 1an luot c6 toa do 1a A(0:m) va

B(2:-4+m)

b |

, 04 =08 <= NGRS & :..,|||2: +(d-m)y o m* =4+@-m) © 20-8m =0 = m =

Ta co .

(Chuyén Bién Hoa - Ha Nam - 2020) C6 tit ca bao nhiéu gia trj thuc ctia tham sb 7 dé db thi

2, . . 2
Sy E—X - mx" - 2(3}11' - I)r+— i  x
ham so 3 3 ¢6 hai diém cuc tri ¢c6 hoanh d6 "', "2 sao cho

v, 420 + 1) =1
Loi gidi

! =2x" - 2mx- 3(3;113 - I) =2 (.T: - mx-3m + I)
Ta c6: )

g(x)=x"- mx-3m™ +1 A=13m’- 4
D4 thi ham sb ¢6 hai diém cyc tri khi va chi khi ¥ ¢6 hai nghiém phan biét
S nghiém phan biét

213

m>
13
2413
m<-
= A>0 e 13 (%)
(x +x, =m
X X, s s ., x) . . 7oA L xx, =-3m7 +1
I, 72 1a cac nghiém cua g nén theo dinh ly Vi-ét, tacod 7' .
m =0
2
v x, +2(x +x )=l 2 49 19 m==
Dodo "2 M T RIT o -3mm +2m+l =l o -3m +2m =0 < 3

2
r r 1 r m :_ N
Doi chiéu voi dieu kién (*), ta thay chi 3 théa min yéu ciu bai toan.

. v =x-m+D)x" +(n+Dx+m- . .
(Chuyén Ha Long 2019) Cho ham s6 y=x - QmaDx +lnt Dxtm- | . C6 bao nhiéu gia
tri ctia s6 tu nhién 7 < 20 @é @b thi ham sb c6 hai diém cuc tri nam vé hai phia truc hoanh?

Loi gidi
y =(x- |)(.‘l.': = 2mx +1- m)
+Taco: - .

+ Ham sd c6 hai diém cuc tri ndm veé hai phia truc hoanh khi va chi khi dd thi Y it truc hoanh tai
2 o= y=(x- |)(.‘l.':- 2mx+1- m):[] , N A
ba diém phan biét. c6 ba nghi¢m phan biét.

= x7 - Imx+1-m =0 ¢ paj nghiém phan biét khac 1.
12



Cau 25.

Cau 26.

m<
2
m +m=-1>0
o | = '|+\";§
- m>
2= 3m =0 2
2
m#E=
3

+Do MEN,m <20 pap 1=m <20 Vay ¢6 19 s ty nhién thoa man bai toan.

y=x - 3mx + 30m? - Dx-m®

9

(Chuyén Lwong Vin Chanh - Phi Yén - 2018) Cho ham s6
()

véi ™M 1a tham so; goi la d6 thi cua ham so6 da cho. Biét rang khi /7 thay d6i, diém cuc dai ctia

dd thi ©) ludn nam trén mot duong thang d ¢ dinh. Xac dinh hé s6 goc k cua duong thang
d .

Loi giai
Tap xac dinh D =R

oy =37 - E]m.r+3(m: - I) v =6x- 6m
va - : .

Tacod -
y' =0« 3x" - omx +3m” - 1) =0
Khi do - ( ) .
Im+3
A =9m" - 9m" - 1) =9 . , = =m+1
( ) nén ham sO0 Iuén c6 hai diém cuc tri 3 va
Im-3
x= =m- 1
Y lm-1)=60n-1)-0m = 6<0= x=m- | 1a diém cuc dai ciia ham sb
T . , .
= A= 1:-3m+2) | s ove dai cia db thi .,
1 =m-1
¥, = 3Im+2=y =-3x -1
Ta co
= A luon thudc duong thing ¢ c6 phuong trinh ¥ =~ 3x-1
Do d6 hé sb goc X cua duong thing ¢ 1a - 3.
=2 Gn- 12 #3(0m- 2)x+2
(THPT Nam Truc - Nam Dinh - 2018) Cho ham s6 3 . Ham
$6 dat cuc tri tai X% théa man M1 2x, =1 khi m =a vy m=b Hay tinh téng a+b.
Loi giai

. ¥ =mx - 20n-1)x+30m- 2)

Co .
2-m

A C XXy g X+ 2x, = e

Ham so0 dat cuc tri tai “1°”"2 théa man : suy ra m
2-m
X = 2 - - -7y =
Do m la nghiém cta phuong trinh mx = 2(m - Dx+3(m-2) =0 nén
m =2

(e m |® s PR— =
m‘ i ‘ - 2(m- I)‘ - m +3(m-2)=0 m:z

. om . m 3

13



Cau 27.

m=2

2
H =—

Thur lai thiy 3 déu thoa man yéu ciu bai toan.
8
a+b=—
vay
Dang 7. Tim m dé ham sb trung phuwong c6 cuc tri théa méin diéu kién cho truéc
MGt s6 cong thive tinh nhanh “thwong gip“

=ax” +bx’ +
lién quan cue tri ham s6 =ax’ +bx” +c

1 cwe trj: @b =0 3 ewe tri: ab <0
a>0.1 cyctibu| @<0:1 cyc dai a>0.1cycdai,| 2<0: 2 cyc
2 cyc tiéu =
1 cuc tiéu
(b, Al

2a 4da|

C'[,I‘—-—‘:'*AE AC—J — —3’
¥ 2a 16a’ "ﬂ 2a

A(0;c),B| -

vGi A =b" - dac

BC:v=-2 4B AC:y= ¥ x+c
Phuong trinh qua diém cuyc tri: da vy -
i ."-+ . 5
8a(l+cosa)+ b'(1- cosa) =0 = cosecr :b.\ Sa §° =- -
Goi Bac =& ludn co: b - 8a vy 32a
5 5 n= E- g
Phuong trinh duong tron di qua AB.C:x +y - (c+n)x+cn =0, voi b 4a vabankinh
R = b - 8a
: . 2 73 82 TS Rab
dudng tron ngoai tiép tam giac la

(THPT Minh Chau Hung Yén 2019) Tim tit ca cac gia tri thuc cta tham s m dé do thi ham s

4 2.2
) -2m +m+ , R . \ 9 5 A . A
X 2mx 4 c6 ba diém cyc tri tao thanh ba dinh cua mdt tam giac déu?

Loi gidi
Db thi ham s ¢6 3 diém cyc tri © m #0
. 2 ) X . AQ0; 4) B\ml:- m  +m+4
Khi @6, 3 diém cuc tri cia do thi ham so Ia (0;m + ), [| | ),
(_"(— |m|.‘ -m o+ m+4)
Tam giac ABC ¢y AB=AC pgn tam giac ABC can tai 4, suy ra tam giac ABC géy

. X m =l
= ofm’ +m’ :2|m| e m+m =4dm =

= 4B =BC m:iii."?_;.

14



mE-I = ﬁ {E:

Két hop diéu kién ta dugc

. . Ly T
Cau 28. (THPT Quang Trung Péng Pa Ha Ni 2019) Tim 7 dé db thi hamsé ¥ =% =~ 2m % +1 43
diém cyc tri 1ap thanh mét tam gidc vudng can.
Loi giai
y=x'-2mx +1

+ Cach 1:

A .o gh<le -2mi<le m+#
Ham s6 ¢6 3 cuc tri ab<0 m- <0< m D.

y o =4x - dmr'x

v =0 4x - 4m’x =0
= 4.1'(.1': - m:) =0

X =0 M =1
= |x,=m = |y, =-m" +I
X, =-m V. —-m” +1

.., A(0:1) E(m.j— m" +I) C(—m;— m” +I)
Gia su , ,

AB :(nr.j— ur"):., AR :m
AC :(—m.j— m"):., AcC :m

Yéu cau bai toan © ABC yyeng cén tai 4

la 3 diém cuec tri cua do thi ham so.

AR = AC R
I i N L .
ABAC =0 |- +m* =0= -’ (1-m*)=0
m =0 (/)
= |m=1 (n)
m =-l{n)
[ 1.1
Véy HTE[ 1,1]

+ Céach 2: (Ap dung cong thirc tinh nhanh cyc tri ham tring phuong)

[ ab <0 =2m” <0 ) m =0
m =0
-%a =3 -8 _Ic::r ~| . =3 m =1 (”}
— =1 T~ m" =1
\ . - (— Em') m == 1(n)
Yéu cau bai toan < - ' .

[ 9.1l
Vé,y HTE[ 1,1]

15



Cau29. (Toin Hoc Tudi Tré S6 5) Tim tit ca cic gia tri ™ sao cho dd thi ham sb
y=x"+(m+1)x" - 2m- 1

120°

cO ba diém cyc tri 1a ba dinh cua mdt tam giac c6 mot géc bang

Loi giai

oy =4+ 2(m+1)x —'*1('*1 +m+|)
Tacod -

=0

=

J," = =

2x* =-m- 1

Ham s6 ¢6 ba diém cyc tri khi va chi khi 7 =9 ¢6 ba nghiém phan biét

© m+l<lde=m<-1)

Khi do

“m-1 (n+1) | -1 (m+1Y

‘ N - - 2m- 1 c " - -2m-1
A0 - 2m- 1) 2 2 .
, \ ', \ ', la cac

diém cuec tri cua do thi.

m+1 (m+1)

, AB=AC =|- ——+

Ta thay = 16 ngn tam giac 4BC cantai 4.

Tur gia thiét suy ra 4 =120"

H‘.D;_(HI+|):
4

—Em—l‘

Goi H 14 trung diém BC | taco

BH = AH tan60® =

GHH):\E— _m+|
4 2

3(m+1) i
— (m+1) ”Hlm}(mH) =-8= m=-1-

2
16 2 B

Cau 30. (CHUYEN DHSPHN - 2018) Goi A, B, C 1a cac didm cyc tri cua dd thi ham sb

= 4 n 2 Y4 s 7
y=x"- 20 +4 1y ban kinh dudng tron ndi tiép tam giac 48C
Loi gii

0b A4(0:4)
-|h3-|3]|

c(1:3)

_ g
yi=4x"- 4x=0U g
g

g

AB=(- - 1)P AB=+2 AC=(L- 1)P 4C =2 BC=(2:0)P BC =2

3

5=l{ﬁ):=l p:AB+AC+BC=ﬁ+|

Ta co DABC vuong can tai A co 2 , 2

16



Cau 31.

Cau 32.

Vay P \-';E +1
(Lién Truwomg - Nghé An -2018) Tim gia tri cua tham s6 7 d& dd thi ham s6
=" 2 - - « R . N A .y , A y M
y=x"+Imx -1 c6 ba diém cuc tri tao thanh mét tam gidc c6 dién tich bang 42 .
Loi gidi

V=X +2mx’-1= 3y =4x" +4mx
Ta co: - - .

x =0

y =0 Xo=mmgy),

2 g X 1 1 s Ly =y + iyt - , .2 T S A n cny L
Dé dd thi ham s§ » =% = ¢6 ba diém cyc tri thi 0 phai c6 ba nghiém phan biét tirc

1am<0
) x =0
—

-:—h.,f- 1(0: - Bl-J-m:-m"-1) c\J-m:-m" -1

Khi d6 X =d=f-m néntagQiA(O’ 1)’ ( : )’ ( : )
|
S, 5o =—AH.BC 7

Tam giac 4BC can tai 4 nén 2 v6i H 1a trung diém cioa BC nén
H(D;—m: - I) - AH = (—m:): =m’ CBC= (Eu"— m)_ =2J-m

. Nén: va .

I 2
——m>.24f-
. Swme S MINCm ik Sy =2 m*J-m =42 & m=-2
Ta co: - theo gia thiét ~atéc nén = =,

(THPT Triéu Thj Trinh - 2018) Cho ham s6: ¥ =% * 27 #1° +M Ty m 48 48 thi ham sb
¢6 3 diém cuec tri 1ap thanh tam gidc c6 mot goc bang 120"

Loi giai
v =4x" +dmx :4.1'(.1': + m)

=0

\ £ -2 .=y B ‘A An hiA
Ham so c6 ba diém cuc tri — ¢6 ba nghiém phén biét < m <0

x =0

=

Khige ¥ =0 x==m
A(0;m? +m) B(ﬁ;m) C(- ﬁ;m)

9

Ba diém cuc tri cia do thi ham so la

A

60°

B H C

H(0:m)

Do A4BC can tai 4 nén goi 1a trung diém cua BC thi AHC yuong tai H .

17



Cau 33.

Cau 34.

Cau 35.

AABC o5 mot goc bing 120° khi va chi khi HAB =HAC =60" & HB =AH.tan HAB

= m -

— 1J -m :HI: \-'r?:

"-E . Bo cap ngoac.
Y SRR £ Aea o 2 P=3x"+2x +ex . 4. .2 .
Hay tim tat ca ctia tham s6 € dé ham s6 - 3 *TEY 66 dung ba diém cuc tri
Loi giai

J—1 -2 3 2
Taco: ¥ —12% +0x" +e Xét phuong trinh 12 +0x° =-¢ (1)

Pé ham s c6 ba diém cyc tri thi phuong trinh O phai ¢6 3 nghiém phan biét.

Xét ham sé £ (x)=12x" +6x°

g(x)

Bang bién thién cta

1
" l- B ' +00
Yy + 0 — 0 +
2 —+ 0
y 9
— 00 0

Duya vao bang bién thién ta thiy, phuong trinh O c6 3 nghi¢ém phan biét khi
7 7
l<-gs—=-"<e<l

Dang 8. Tim m dé ham so bac 2 trén béc 1 ¢6 cuwe tri th6a man yéu cau bai toan

X7 - mx
y =
(PHQG Ha Ngi - 2020) Tim tham s6 7 d€ ham so I- X ¢6 cuc dai va cuc tiéu

Loi giai

Diéu kién ¥ 71,

5 . =x +2x-m
X -mx =y :ﬁ
y = . 1- v)
, - . - X
Taco 1- x
X - mx
, Y= oy =0 .
Ham s6 I-x  ¢6cucdaivacuctiéu = ¥ =V ¢ hai nghiém phan biét va d6i dau khi di

qua hai didm d6 = -v +2x-m=0 6 hai nghiém phan bigt khac |
‘A'=0 1-m>0

= = = m=l
~1+2-m=0 m #1

Vay M <1 thi ham s da cho ¢6 cuc dai va cuc tieu.

- 2mx +m+2
V=
. 1 A A 1.3 AT TPy = 7 7
(THPT Nam Trwe - Nam DPinh - 2018) Tim tham s6 7 d€ ham s6 <X T om coO cuc
dai va cuc ti€u

Loi giai

biéu kién: X #m
18



Cau 36.

Cau 37.

) ¥
_x = 2mx+2m - m- 2

2x-m ):

Pao ham

21 s £, . .2 Ly = 2 Y Vg g o Y — o A N

Dé ham sb ¢6 cuc dai va cuc tiéu, thi ¥ 0o x7- 2mx +2m* = m-2=0 c6 hai nghiém phan
4 . 1 9 r 4

biét khac .

A=-m +m+2>0

-lem=<2
—

- 2w+ 2 - m- 2 #0)
Ta co: '

,
m-m-2#0 o .1 <cme?

Dang 9. Bai toan cuc tri ham sé chira du tri tuyét doi

Y= ¢ bao nhicu diém cuc tri
_2f(x).f(x)

y=Hx)={filx)=y —ﬁ

Bai toan: Do thi ham so

(Ap dung dinh nghia).
oo | S =00
] f1x) =0(2)

S6 nghiém cua W chinh 14 s6 giao diém ctia d6 thi =f() va truc hoanh =0 Consé nghiém

2) . o« > 5 £ v=7F(x 9 A L0 2 A AR A oA A2 12
cua ) 1a s0 cuc tri ctia ham so ¥ =f(x) , dua vao do thi suy ra ( ) Vay tong s6 nghi¢m bai 1&

®_, @

cua  “va chinh 1a so cuec tri can tim.

(Cum Lién Trudng Hai Phong 2019) Tim s cac gid tri nguyén ctia tham s6 7 dé dd thi ham sb
y= |.".'; - 2mx” +2mt +m- 12

c6 bay diém cuyc tri

Loi gidi

s cy=kT- 2t 2w +m- ]3|
Do thi ham so

y=x"-2mx"+2m +m- 12

c¢6 bay diém cuec tri khi va chi khi d6 thi ham s
cit truc hoanh tai bén diém phan biét

Ao et 4 Yt - 12= , A A A A . \ , .
x7= 2mx” +2mm+m- 12=0 5 bbn nghiém phan biét khi va chi khi

u

¥oa s -d=m=3
m- - {Em'-}-m— 12}3'-[] "
, 0 m =10
2m =
- 1- 497 - 14497 . - J9
2m’ +m- 12>0 ”I"::TUI’H-‘-"' y U i-: il <m=3

. ) . - B Doax e 1'=|.1"'- 2 +2m” +m- 12
Vay khong co gia tri nguyén cua tham so ”* dé do thi ham so -

bay di€ém cuyc tri.

co

p :|.T; = 2mx” +2m- |

(THPT Luwong Thé Vinh Ha Ngi 2019) Cho ham s ° v6i 7 13 tham sb

s A ag . A ) -2;2| X 1.2 A g~ . -2 .
thuc. Tim so gié tri nguyén trong khoang [ ] cua ™ dé ham sb da cho c6 3 diém cuc tri
Loi gidi

...-( ) |:| X :D
d : : i ,.’ x) == )
Pit Fx)=x"-2mx’ +2m- 1’ F(x)=4x" - dmx ’ v =m
’ =7
+ Trwong hop 1: ham s6 c6 mot cyc tri - E[ “*D] _
19



Cau 38.

v=1(x)

Do thi ham so -

AW:2m-1)

c¢6 mot diém cuc tri la

me[-2;0] = y,=2m-1<0

=7 (x)

Do nén dd thi ham sd Y cit truc hoanh tai 2 diém phan
cv =)
A IS

biét nén ham s6 - cuctri = c¢b 3 gia tri nguyén cua ” thoa ycbt.

, -}
+ Trwong hgp 2: ham so co6 ba cuc tri = me(0: “] :

4;2m-1)  B(ms-m® +2m-1)

Khi d6 dd thi ham s6 co 3 diém cuc tri la

C(— Jmi-mt +2m- I)

3

? :‘f (1’)‘ } =f(x) co -":E :}’L-- =0

o " \ . . .2 C g 1s £ )
Do @ =1>0 ngn ham s6 - ¢6 3 diém cuc tri khi ham so -
< -m' +2m-1z0 ® m=]

A Vp =V-=< v g \ A ) T 1y I A -2 .
Néu Y8 =Y 0 (trong bai toan nay khong xay ra) thi ham so c6 it nhat S diém cue tri.
Vay c6 4 gia tri cuia ™ thoa ycbt.
~ , “A .y . A A o A A \ A .II = "I'-_. + ﬂ""—: - ST r
(M3 103 - 2022) C6 bao nhiéu gia tri nguyén 4m ctia tham s6 ¢ dé ham s6 co

ding 3 diém cuc tri?
Loi gidi

glx)=x"+ax’ - 8x
Xét

g'(x)=4x" +2ax- 8

. ; 2x -4 . 4
g(x)=0=4xr +2ar-8=0=-a= ! =2x" - = =h(x)
x x x =0
Xét (do khong 12
nghi¢m)
x =0
(x)=0e=| S .
“ Y 4ar-8 =0 -g=2 s =x"- § =k (x)
X x

h(x)=4x+ i =0e= x=-1
x

Jffr(."-'):l‘l.'+iz == x :J:
X

20



Cau 39.

x | - L -1 0 +o0
+00 \ +o0 +o0
h (x) W) /
\ 6 -0
+o0 +oo +o0
\ 9 ~
k (x)
e .

y =g )

21 1 A . s L= ma =0= g=-0
D¢ ham so c6 dung 3 cuc tri

a . GE{-G;-SQ-4;-3;-2;-|:
Ma  lasO nguyén am nén

(Chuyén Phan Bgi Chau — Ngh¢ An 2022) C6 bao nhidu s6 nguyén @ thudc doan [~ 2%20] ga0
cho ham sé ¥ =" 2x+2+ava’ - dx+5 cuc dai?
Loi giai

alx-2) a

y =Wy = -
V- dx s (V- 4x+5)
Ta co
—0:y=-Dx42 .
- Xét @ =0:y=-2x+ ~. Suy ra ham s6 khong c6 cyc tri.
-Xét a #0.
Ham s6 ¢6 cuc dai y <04 nghiém © <0 v3 phuong trinh ¥ =0 ¢6 nghiém.
alx-2) . x-2 2
yle 22 e f(x) =——me— ==,
it - 4x+5 Jiri-dx+5 a

fix)= I — >0, ¥a __lim flx)=-1: __lim fix) =l

Ta co:
X —a0 +o0
f(x) -
1
-1

a=10

[—] 9 c::l-ﬂ{_']‘
-l =]
a

Vay ham s6 ¢o cuc dai
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Cau 40.

Cau 41.

Dang 10. S6 diém cwc tri ciia ham hop khéng chira ddu GTTD
y=f)

(Dé c6 thé cho bang ham, do thi, bang bién thién cia

=7 (u)

Bai toan: Cho ham sb
(), (x)

trong d6 ¥ 1a mot ham so6 doi voi *

=

Ta thuc hién phuong phép tuong ty xét sé diém cyc tri ctia ham sb -

. A g: A c \ A ¥
). Tim s0 diém cuc tri cia ham so -

y' =u'.f ()

Bwoc 1. Tinh dao ham -

u'=0
Fu)=0

' =0 =

Buwdée 2. Giai phuong trinh
Buée 3.Tim s6 nghiém don va boi 16 hodc cac didm ma ¥ khong xac dinh.
Két luan

(THPT L& Vin Thinh Béc Ninh 2019) Cho ham s§ » =/ ) s dinh trén i va ham sb

— L L o cy=fx*-3
y=rdx) ¢06 d6 thi nhu hinh v&. Tim s6 diém cuc tri ciia ham s6 - _;{ }

yA

(3]
V=

Loi giai
A =fdx) .z. .z y="ix

Quan sat do thi ta co y (1( ) d6i ddu tir Am sang dwong qua X = - 2 nén ham séy ( )cc')
mot diém cuc tri 1la X =- 2.

" =00 § - 3=-20 g==I

= e 2 — e £ 3 = _ =
Ta o6 v g{i E}E 2.1..)’(‘.1 } 6 - 3=I @' +2
cy=r(x-3

Ma * =22 |3 nghiép kép, con cac nghiém con lai 1a nghiém don nén ham so6 ! ';{m }c() ba

cuc tri.

(Chuyén Lé Quy Pon Quang Tri 2019) Cho ham s /() c6 dao ham 1a f (X). Db thi cua
cy=/"() y=/(x?)

ham so

(-V5:45)

nhu hinh v€ bén. Tinh s6 diém cuc tri cia ham so - trén khoang

22



Loi giai

(=)= g () =24(x")

Xét ham so

=()
v =0 ; P
():Dﬁ : ] = |xX == _ e
g \x _f"(.‘t"):U JER X i‘-,'":

Ta c6 bang xét du:

x| B s m B
0

g'( x) - 0 o+ 0 - +
Ly :f (.1'1) » ‘
Tir d6 suy ra ham so co 3 diém cuc tri.
CAu 42. (Chuyén Thoai Ngoc Hau 2018) Cho ham s6 * ~ / () pa thi ham s * ~/ ) e hinh ve
sau.
f y
—2 o 1 3

celx) =717 ) .2 .
Ham s6 g J ( ) ¢06 bao nhiéu diém cuc tri?

Loi giai

5 z'(x) :[_I“(.T: )] - :2.1';"'(.1':)

C
¥ =0
.-( ) |:|- "I'-:I:] — .T:ﬂ
glx)=0e=| .|
F(@)=0 |x=xf3

g'(x)

Bang xét dau
23



Cau 43.

Cau 44.

x —o0 —v’g —1 0 1 u@ +no

C2x | - - - 0 + + +

| f’{f}_ + 0 - 0 + 0 + 0 — 0 @+

ig“{x} | - 0o + 0 - 0 + 0 - 0 <+
g’ (x)

Tur bang xét dau cua suy ra ham so c6 5 diém cuc tri.

(M3 103 - 2020 Lan 1) Cho ham s6 bac bén / (*) ¢6 bang bién thién nhu sau:
T -0 —1 0 1 400
I(x) - 0 + 0 — 0o+

f(@) +OO\1 /3\1 /ﬂo

Tim s6 diém cuc tri ctia ham s6 glx) =xT[f(x- 1)

Loi giai

Ta oo f(x) =4x' - 8" +3= f(x) =lox(x* - 1)

Taco & (*) =23 f(x= D2 (= 1)+ xf(x-1)]
x =0 (1)
g(x)=0=|f(x-1)=0 (2)
2f(x-D+xf(x-1)=0 (3)
Phuong trinh (D ¢ x=0 (nghiém boi ba).
Phuong trinh @) ¢o cung s6 nghiém véi phuong trinh f(x) =0 nén () ¢6 4 nghiém don.
Phuong trinh ) ¢o cung s6 nghiém voi phuong trinh :
2 (x)+(x+1)f(x) =0 = 2(4x" - 8x” +3)+lox(x+1)(x" - 1) =0
e 24x" +16x" - 32x7- 1ox+6 =0 .44 nghiém phan biét.

Dé théy 9 nghiém trén phan bi¢t nén ham s6 8 (x) =0 c6 tt ca 9 diém cuyc tri.

y=/()

la ham so0 da thirc bac bon va c6 bang bien thién nhu
1

L e(x)=2" [_;‘(zwl)]"‘

hinh bén. Tim s0 diém cuc tri ctia ham so

(Sé& Ha Tinh 2022) Cho ham s

x |- -1 0 1 +a0
f'x) - o + 0 - 0 +
J&x) [+ 3 +o0
\-2 / \ 2 /
Loi giai
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Ta co:

2'(x) :;.3' SIn2[ f Q)] +2 o fQuaD]f Qur1)

=22 [ Qx+1)] [ In2 FQx+1)+3F Qx+1)

[fx+D] =0()
g() =0 = ‘}ln'}

FQx+1D)+3/ Qx+1)=0(2)

.‘l.

(2x+1)]" =
Xét phuong trinh ['f (2 )]
dau khi qua cac nghiém do.

2ln2

FQx+1)+3f(2x+1)=0
Xét phuong trinh x’

041In2 -
= )f() +31(1)=0 (*)
E:u41|12 f(t)
, - =0(*)
Do 7(@) Véf(t) N : (i - I) f(f) |

khong ddng thoi bang 0 nén
Duya vao bang bién thién ta co: 1 (t)=ale- h ) - I, )i - £, M - {__).

641ln2 . 3 3 3

¢6 cac nghiém déu 1a nghiém boi chan do d6 g'(x) khong d6i

.bat 2x +1 =t; phyong trinh twong duong

Tinh ;@ thay vao ta dugc phuong trinh:

Xét ham so

f’r(!)—ﬁdrn“ 3 + 3 3 3
(-1 t-t, t-t, t-t, t-t

II,F(E)__BDII‘JH 3 . 3 . 3 . 3 <0
(-1 G-¢Y G-6F G-&) G- | yer
Ta c6 bang bién thién cua L (t):
X —o0 f i is 1 Iy +o0
k(1) - - - - - -
H-on +o0 +a0 +a0 o0

h(t) | o

\
N L

—o0

Phuong trinh c6 4 nghiém nén ham s6 c6 4 diém cuc tri.

+ +
(*) G- e ittt
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Dang 11. S6 diém cwc tri cia ham hgp chira diu GTTPD
g (r)=|j[u(r)] +h (1’1

Bai toan tim cuc tri cia ham so

V() =f[ulx)] +h(x)

Bwére 1. Tim cuc tri cia ham so

Budre 2. St dung phuong phap bién ddi d6 thi ham s6 tri tuyét dbi dé tim sb cuc tri ciia ham s

g(x)
£ — fO=
Cau 45. Cho la ham s6 bac bon thoa man In2 Ham sé
x| —o0 —1 1 +00
—+00
f(z) \ 1
—4 / \
—0
g()=|f(-x7)- 27 + 171_'?
Ham sb | ¢4 bao nhiéu diém cuc trj?
Loi giai
3 5
. Flx)=-x"+=x-=
Twr bang bién thién, ta tim dugc 4 2

1 (0) = £(0)+ IL 0

n2 Tacd n2

() =f(-x)- <+ 2
bat

h(x)=-2x -f (- x?)- 20420 27 =-2¢ [_,f' (- x3)+1- 27 l

3

pat =X 1 <0, Phuong trinh (*) tré thanh:

Y
1\v)
0 ¢
IQ _______ ::.::::_'_":_!
f” ‘l“ ,
V()

<
vor °

Tw d6 thi ta théy phlIo‘ng trinh N (l") =u (F) =t =t, ’

f(x)

1
[a—

c6 bang bién thién nhu sau:

,f'r(f):”(f) v6i ult)=2"-1
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Tu d6, phuong trinh (*) I e A

Bang bién thién

x| —00 —v —Tp 0 v~ +00
W () + 0 - 0 4+ 0 -
h(x) / \ 0 / \
=|/ .
Tir bang bién thién suy ra ham sd g(x) | 1 J| c6 5 diém cuyec tri.
Ciu 46. (Chuyén Lé Hong Phong - Nam Dinh - 2021) Cho ham s ™) dao ham @) Jien tuc trén
R va c6 bang bién thién /) nhu sau:
x |=© 2 -1 0 +00

(s | B /'”
f(-)_m/’ \_3/1

Ce=r(

Tim so diém cuc ti€u ctia ham so

)- 3|

Loi giai

)- 3

Ce)=£(
Ta thay

1a ham chan.

glx)=4 ( ) 3x = g'(x) :3.1"?_;"'(1'5)— 3

Ta chi xét * >0 khi @6 ham s

g(x)=0= 3.1'3_;"'(.1'3)— I=0e _,f"'(_r':'): ]?

Ta c6 X

_.3 3
pat I =¥ = X =t khi d6 ta duoc:

. 1
_ir_'
1
h(it)=f(t) = h()=f"(t)+—==0 ¥t=0
Xét ham s6 Jr W nén h(e) 12 ham déng bién

(1) |

\ g oaea . h
Béng bién thién cua la
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f 0 +ao
i (1) +
+a0
—0

Vay phuong trinh h()=0 chi ¢6 mot nghiém ! =@ >0

£ g(X)

Béng bién thién ctia ham s6 khi X>0 13
X 0 Ej"c_: +x
() - 0 ¥
£10) +oo
glx) \ /
fla)-3¥a

(x) . .2 .2 \ . 2 .
g c6 2 diem cuc tiéu va 1 diém cuc dai.

=f ()

Vay ham s
Cau 47. (Cum Ninh Binh — 2021) Cho ham sb * lién tuc, xac dinh trén R va c6 do thi nhu hinh
cz(x) :_,f"(.r: - —L|1|)

veé. Ham so ¢06 bao nhiéu diém cuc tri?

.,

/
/ . ._//

Loi giai

g()=/ (- 4p)= g () =(*- 4fx]) £ (- 4fx]) =2 1- 3 7 G- 4)y)
Ta co —— .
Ham s6 & () khong xac dinh tai * =0
=2 =2 -
(x)=0 X' - 4x =-4
g (x) = -;__,(.1_:_4|.T|] :Dﬂ ﬁ.ﬂ |1| = . :i(2+£)
¥ - 4)x| =1

Bang xét dau:
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g -0 —2-v5 -2 0 2 2+ 5 +o0

g () - 0 T =

Vay ham s6 & () ¢ 5 diém cuec tri.

c Fx)=ax’ +bx" +ex+1, (a 20)

Ciu 48. (Sé Quang Binh - 2021) Cho ham sé ab,c

vO1 cac so thuc

lim f(x)=- o ,
hoa man @+b+c>2019 4 -'-"“'f . Tim s0 diém cuc tri cua ham so
v =|ol(x- 2019 =f(x)- 202
v =gl ) 5 € =r(x)- 2020

Loi giai
Ta co:
C cv=lelx- 2019) A v =lglx
So diém cuc tri cua ham so - |g( )| bang vdi so diém cuc tri cua ham so - “g( )|

M g(x)=f(x)- 2020 =ax’ +bx* +cx- 2019

lim f(x)=-w=a<0= limg(x)=-w= .
0 / 8 ton tai s6 @ >1 thoa méan gla)<o
a<0= limg(x) =4+x= | .
Co =t t6ntai56/j<0th6am5ng(’6)}0

g(l)=a+b+c-2019>0
2(0)=-2019<0

Viy ggla)<o g(llg(ﬂ]qﬂ,g(ﬂ].g(ﬁ]{l]’ A g(x) lien tue trén R suy ra
h g(x) =0

phuong trin c6 3 nghiém phan biét.

T d6 d6 thi ham sd Y=g (x) ¢6 2 diém cuc trj va cét truc hoanh tai 3 diém phén biét. Vay ham
v =lglx- 2019
8¢ Y ias.

cO 5 dieém cuc tri. Ttrc 1a sO diém cuyc tri cia ham so -

Ciu49. (S Nam Dinh - 2021) Cho ham s6 ~ =/ (x)

thoi c6 bang xét ddu dao ham nhu sau:

e =lg(x)

c6 dao ham lién tuc trén R va / (-3)=0 déng

P g(.l')Z‘E (c+1) - 6(x+1) - 3_}"(- x e dxt - 4y - 21

Ham so ¢0 bao nhiéu diém cuc tri?

Loi giai
o h(x)=20x+ 1Y -6(c+1) - 3_}"(- x'-4x - 4x7 - E)
Dat
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Cau 50.

= h'(x) =12 +1) - 12(x +1)- 3(-4x - 1227 - 8x).f (- x* - 4o - 427 - 2)
=12 (e + D07 +20 )7 #2250 +2)+ 120 + D2 +25) £ v - 4o - 4y - 2)
=12(x+1) (7 "‘31‘)[1': +2x+24 (- x* - 4x7 - 427 - 2)]

cxt -4 -4t - 2=- [x(x+2)]7- 2=-2 ,
[ ( )] , "x€R ngn dya vao bang xét déu cua

Ma f’(x) ta

Fl-x-ax' - 4x7- 2) 20
suy ra .

= 4242+ ' 4 - 4¢ - 2)> 0, ¥r R

h'(x) Cu(x) =12+ 1) +2x)

Do d6 dau cua cung dau voi
x=-2;x=-1x=0

h(x)

, tc 1a d61 dau khi di qua cac diem

Vay ham s6 ¢6 3 diém cuc tri.

Ta cod h1D=-3f(-3)=0 nén do thi ham sd y =h (x) tiép xtic Ox tgi X =- 1ya cét truc OX ta
i 3 diém phan biét.
Vay Y :g(x) ¢ 5 diém cuec tri.

y=f(x)

(THPT Hwong Son - Ha Tinh - 2022) Cho ham s6 - ¢ d6 thi nhu hinhh v&. Ham s

y=y4- () ez .
’ ¢0 bao nhiéu diém cuc tri?

O] P ——

Ty [N

e T

Loi giai

y :m:‘ L [4- f (1)] - _- 2F ). f (%) :—_f'(_r)__f"(_r)
] RN A € B N EE A O NN FE A ©
fFx)=0
£(x) =0

X =da E(-E;- 1)
f(x)=0= |x=be(1:2)

y=0e fx)f(x)=0=
Xét

) . x =0
Dua vao d6 thi ham so ta co6: !
x=-1
Fx)=0e [
x =1
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g LV :,}4 - L .
Vay y =0 c0O 5 nghiém phan bi¢t. Nén ham s6 ) @) co 5 diém cuc tri.
g(x) =‘_f(r{" )- rr"“

Cau 51. (S¢ Bic Giang 2022) Biét rang F(0) =0 Hsi ham sb ¢6 bao nhiéu diém cuc

dai?

N

Loi giai
=0

hix) :ft(.'ra)- x = h(x) Ztl.'rsfr(.‘f&)- 3x* =3x (E-Tﬁf"(r&)_ I)“i" I'?T-'*f'(‘r&)- 1=0

Coulx) =20 () 1= wix) =67 () + 122 () =0, ¥re R

bat:
()0 L6 f7(x") =0
¥ =0= ( ) ( ) LTreR)
‘ “(x)>0 12 () 20
(Tir b thi ta c6 SRTZ0 g 12
:‘} :\ o .." = 1 r
Nén u(x) =2 f (x°)- dong bién va lién tuc trén R

v

llln u(x) =-m

lim u{x) =+oc
(do /) 14 ham da thie = “() 14 ham da thirc) va '+ =

x)=2x" f(x")- 1=0 .
suy ra phuong trinh u(x) =25 () c6 nghiém duy nhat.

E.‘m"—‘f’(rr6 )- 1=0< _‘r'-\f'(.'rﬁ) = f('fﬁ. )} D):' X >0=x,>0

b | —

Gia su c6 nghiém la %o (do
. -0 0 . £ oo
| o
h'(z) _ :r 0 .
! :
|
|
h(z) \/ \/
hx,)

L gl(x) :|h(.r)|

Dua vao bang bién thién ta thdy ham sé

y=f&)

co 1 diém cuc dai.

Cau52. (S& Vinh Phiic 2022) Cho ham sé £

lién tyc trén R va c6 bang xét dau nhu sau
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Cau 53.

xr

f(x) + o — 0o — 0 +

g (=1 (" +2x|- 4)

Tim s diém cuc tri cia ham sb

Loi giai

ta c6 ham sd ! (x)

f_f'(.'r'-‘ +2y- 4) khix=0

Dua vao bang xét ddu AC) cO 2 cuc tritai ¥ = I ya x=4,

g =f (7 +2)x]-4) =

F( - 2x- 4)khix<0

Xeét
, (3x° +2).f (¥ +2x- 4)khix =0
g()=] . _
(3x*- 2).f"(x - 2x- 4)khix<0
Xét g’ (x)=0
THI1: * =0
. 2 of 3 x-4=-1 x+2x-3=0 x=1l=0
x)=0 I +2)f \x +2x-4)=0
g(‘n) ﬁ( ! )j (1 ! ) = A .,1—4:4‘1. kY +3.1'—8—Dﬁ[1 =167 =0
Véi X 20 ¢ 2 cyc tri.
TH2: * <0
2 X =- 2
3¢ -2 =0 X =3 3
g(x)=0s= (3x- 2).F (@3- 2x- 4) =0 |- 2x- d=-1= | - 2x- 3=0e | x = §{|01|}
X -2x-4=4 X' - 2x-8=0
x=1.89(lo)
x =2,33(lo%)
Vi X<0 ¢4 1 cye tri.
 g()=f (¥ +20x|- 4
Vay ham s6 g(x)=1 (1 * |1| )cc')3cufctri.
. n . . = (%) f(0)=
(Sé Thai Nguyén 2022) Cho ham so da thirc bac bon ¥ =/ ') théa min 2 , ham s

JX) ¢6 db thi nhu hinh vé.

wl-—-:

h}_‘ls;‘ l-:

Tim s6 diém cuc tri ctia ham sd
32



Loi giai

x|

h(x}:laf‘|-_.+-xﬂg{x}4h(xn

Ta xét: L3 co
o, Sox| |, x|

hix)=-06f"1-=|-2x=0 T1- = =1- =|-1{l

(x) _fl 3} X ¢*_f\ 3 \ 3 (1)
X
t=1- = 1 o )
bat 3 thikhido (D tro thanh: / (1) =t~ l.Nghiém cua phuong trinh nay chinh 1a s6 giao

diém cia ham s6 7 () va duong thang ¥ == 1

\ 1T 60 6
Nhin vao d6 thi trén ta suy ra phuong trinh c6 nghiém: t=i- L3y = x ={-06;0;0f

Ta lai co: h(3) =181(0)-9=0 1o ¢ suy ra h(0)>0.4(0) <0 Nap ta ¢6 hai truong hop nhu sau:
T | —oo -8 ) 0 3 [ +oc x| —ae -8 3 ] o
+0oc i +oo

glx)

1]
'
'
]
1

(2)

hi—6) =0

g(x)

Nhu vay ham sb chi ¢6 2 trudng hop 1a ¢6 5 diém cuc tri hodc 7 diém cuc tri.
Dang 12. Tim m dé ham s6 f(u) khong chira ddu GTTD théa min diéu Kkién cho truéc

Cau54. (THPT Ham Rong - Thanh Héa - 2018) Cho ham sé ACY c6 dao ham

Josx
¥ I T . ._ 5 -]II _"f ‘ 2 ‘
f G = (x- a)13x-15) . Tim tap hop cac gia tri cia @ dé ham s6 X +4)

¢ 6 diém

cuc tri
Loi giai
¥ :f_,‘ 51 ‘ :‘ ﬁS.‘r ‘ ‘ 51 ‘ ‘ 51 i "*'H 13 51 i |5‘
a4 a4 a4 ] o +4 I a+4 .
20- 5x*  25x% | -ax® +5x- 4a

'—|5I:+ﬂ5x—ﬂﬂ‘3
X +4

_ ( +4): .(.T: +4): \ x' 44
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=
I

ey
[l

X =

I
e =
W s

V=0 o [rar+si-da =0 (W) =0 44 nhigm kep).

dat £ (x)=-ax’ +5x- 4a

)

Yebt thoa man khi phuong trinh ¥ =0 ¢6 6 nghiém boi 1é © phuong trinh * c6 hai nghiém
2014 g, £0)=04; »7=0

phan biét khac chi c6 5 nghiém boi 1¢).
a =0
A=5-4a4a>0 (a #0
z(2)=0 5 5
-_<g<—
1g(-2) =0
z(0)=0 -aiig —E-:a-:i
2(3)=0 a #0 1a #0
g‘i|i0 aiE ﬂiE
Pidu kién: | | 2 ol 13 o[ 13

7))

Céu 55. (S& Vinh Phic - 2021) Cho ham s6 Biét /() 12 ham bac 3. C6 dd thi nhu hinh v& sau

mE[- ID,ID] 5 g () =f(x)+mx+2021

C6 bao nhiéu gia tri nguyén dé ham s c6 dung 1 cyec tri?

Loi giai

Ta c6 g ) =f"G)me g)=0= g'(x)=-m (1)

y=71"'(x)

A A 5 1 N A . < R 5 A 1N A Y ==
S6 nghiém cua ( )la s6 giao diém cta 2 dd thi ham s6 - d:y=-m

va duong * -
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Cau 56.

g(x)

Duya vao d0 thi trén. Dé c6 dang 1 cyec tri thi diéu kién 1a

‘me[-10,10]
m<-1 = me€|4,56,7.8910,-10,-9,-8,-7,-6,-5,-4,-3,-2|

m=3
Sé gié tri cua M 1a 16,

v =f(x) £ G =(x+3) (-T: ) ""-) véi xER

(Sé Hung Yén 2022) Cho ham s6 c6 dao ham
Y :_f'(.'r: = f:l_r+m)

C6 bao nhiéu gia tri nguyén duong ctia tham so 7% d¢ ham so ~ c6 5 di€ém cuc

tri?
Loi giai
x =- 3(nghiem boi chan)
fx)=0= |[x=0
x =l
Xeét

5 g(.'r):_}"(x: - tl_r+m)=? g (x)=(2x- f]]._f"(.'r: - lf:l_rﬂu)
bat

[x =3
) x* - 6x +m =- 3(nghiem boi chan)
x)=0<
£ ¥ - 6x+m =0 (1)
X7 - 6x+m =1(2)
Ham s6 & (x) ¢4 5 diém cuec tri

< mbi phuong trinh (1) va (2) ¢6 hai nghiém phan biét khac 3

(G- m=0 (m<9
10-m=0 m=<10

= =] = m=9
Q4+ m =0 m =9
|- 10 +m =0 lm #10

melN = mE{ I; 2: 3.{...;Si

Ma | . Vay c6 8gidtri 7 théa méan bai toan.
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y=f(x)

Cau 57. (THPT Dong Léc - Ha Tinh 2022) Cho ham $6 - xac dinh trén R , va c0 bang xét dao

ham nhu sau:

glx)=f J‘r_ |+J|+L: - m
x

Tim tat ca cac gia tri cua tham so /77 dé ham so ' ' : " ¢0 it nhat 4

diém cuec tri.
. ’I +—
.T |

(-J‘_+Jr—+- m)

vai Vx #0

Loi giai

=, (J_+J'r_+—m)

= m

fed (x) =f \l{'r_

Xét ham so

g’
Ta co

T+

g(x)=0= j(\!‘f_ +ofx +1- m) =0

Suy ra

J.‘r_:+-.,-‘_‘r:+|—m =-1 \J".T_:‘i‘x‘.‘r:'l-l =m-1 (1)
JI_:+~.-‘.T:+|— m=0 = u".‘r_:+1.‘.‘r:+| =m (2)
J.‘r_zd-q‘r: 1= m =l J.‘r_:+-\|||_'r: +1=m+1 (3)

h(x)= \)‘!—+‘JT 1= h ()=t
Dit J_ -ull'r +1 ygi Vx #0

L2 - A N 5 N /e h(x
Ta c6 bang bién thién ciia ham véi () nhu sau:
& —00 0 +00
K (z) — T

+oo +00
h(z) \ /
1
g(.'r:':_f' + iI+L:
X

Dé ham s ' ' : " ¢6 it nhét 4 diém cuyc tri thi hai trong ba phuong

h (1)’ ) )

b

= m

phai 6 it nhat mot nghiém va mot phuwong trinh phai c6 it nhat hai nghiém.

Dua vao bang bién thién ta thiy yéu cau bai toan duoc théa man khi 7 > L
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Ciu58. (THPT Phan Chau Trinh - Pa Ning 2022) Cho ham s ACY

F(x)=x"-x ¥xeR

c6 dao ham

. C6 bao nhiéu gia tri nguyén ctia tham s6 7 thudc doan [- 10;1 0] dé ham

P :_f'(.‘r'-‘ - e’ +(m- 2).1'+|)

c6 ding 8 cuec tri?
Loi gidi
i x =0
f)=x-x=0=

, x =l
Ta co: .

c v =Ff(x - mx® +(m-2)x+1
Xétham so - f( ( ) )

¥ 2(3.1': - 2+ m- 2)_3‘"(1"—” -mx*+(m-2)x +|)

Ta co:
= o +(m- 2)x+1=0(1)
y =0 - mx +(m-2)x+1=1(2)
) g(x) =32 - 2mx+m-2 =0(3)
Ta c6: .
Xét phuong trinh (1):

x =1

- mx +(m- 2)x+1=0= (x- I)'['T: + (- m)x- Il 0= h(x)=x"+(1 )x-1=0
ibx)=x"+ll-mlx-1=

@

Xét phuong trinh :
x =0

- mx” +(m- 2)x+l=l= .‘l.'(.‘l.': - mx+m- E) =0 = i
E(x)=x"- mx+m-2=0

(3)

Xét phuong trinh :

g(x)=0 A I,-:{.-.-] =m’-3m+6>0,YmeR

Ta co ludn c6 hai nghiém phan biét do

Yéu cau bai toan

(m #1
(2 (1).2 (0).2(1).A0)E )k (0)=0 m =2 ‘m #1
— —
< 14,>0 m*-2m+5>0,YmeR |m #2
Ay >0 IHI:-4HI+S}D._ Yme R

Do tham s6 7 thudc doan [- 10;10] va MFLM#2 an 0619 gia tri ciia m thoa man dé bai.

= e “(x) =(x- 17 (57 - 2x), ¥
Cau 59, (S&Nam inh 2023) Cho ham s6 ¥ =/ () o6 dgo ham 7 ©) =~ D7 (7= 20). vreR o

z(x) :_f'(.'r'-‘ - 3% +m]

Loi giai

gia tri tham so6 ” dé ham so co 8 diem cuc tri

. gZ(x) :(31‘: - G.T)_f'{(x'-‘ - 3x° +m):3.'r|[ x- 3}_;"{(1‘5 - 3x° +m)
Ta co:
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Cau 60.

x =0 x=0
x =0
. x =2 x=2
glx)=0e= |x=2 = i = .
( . ) ) =3 +m =0 X = 3y =-
SR 37 4m) =0 -3 +m=2 x - 3xT =-
, x =0
. . , . hix)=0< [ _,
Xét hix)=x"-3x = h(x)=3x - l.’:l.r; x=2

m

m+2

Pé ham s6 €(%) ¢ 8 diém cyc tri thi phuong trinh (1),(2) phai c6 téng 6 nghiém phan biét khac 0

va 2. Tl bang bién thién () ta co:

ol ) 0 2 +00
Yy + 0 — 0 +
0 +od
y / \ /
. 4
~d=-m=0 D=m=4
= = 2am=<d

2em=<B

~d=-m+2=<0

Dang 13. Tim m dé ham sé f(u) chira ddu GTTPD théa min diéu kién cho truéc

) Yy ="Fflx
(Ma 102 - 2021 Lan 1) Cho ham so Y ( ) c6 dao ham
C6 bao nhi€u gia tri nguyén duong cua tham s6 M déham sd
3 diém cuec tri?

Loi giai

glx)=f (|1 +E:|.'r| +m) = g'(x) :(|.T'" +E:|.'r| +m)'.j"(|1"" + m—| +m)

v +6x). (35
:(1 +6x).(35 +6) J{..(h_;"_m_|‘i_m)

|.1"-‘ +t|.'r|

o)

Ta théy x =013 mot diém tGi han ctia ham sd
|.1"" +(:|.1'| +m =8 |.1"'” + tl.'r| =8-

f(|‘l.\ + EI.‘I.'| +HI) =0 = |_1'3 +f_‘|_‘r| +m =3 = |_~,.-'-‘ + ;j;,.-| =3-

Mat khac

1 c hx)=x +ox . h(x)=3x +6>0,¥xeR h(x)
Xét ham so , Vi nén
, k(x) :|h (x] :|_~r"‘ + m—|

bang bién thién cua ham so nhu sau:

fix)=(x- g)(x*- 9),"xi ; |

g[x]= 1"[|x3 +fix| +m) .,

0 it nhat

m

m

|.1"" +(:|.1'| +m =3 |.1"" + m—| =-3-m

dong bién trén R . Ta c6
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Cau 61.

. g(x) :_;"(|_1--" + m—| + m) ,I'"'(|_r'" - (:I.T|+ m) =0
$0

Ham
¢6 it nhit hai nghiém khac 0. Diéu nay xay ra khi va chi khi 8- >0 pay m <8,

c6 it nhat 3 diém cyc tri khi phwong trinh -

[1.9.2 .1
mei1,23....7, . Vay ¢6 7 gia tri cia " thoa man.
(Chuyén Bic Giang - Lan 4 - 2019) Cho ham sd y=f0) c6 dao ham
FG)=0e-2Y (- I)(.r: - 2(m+1)x+m’ -

am 56 & (x) :_,f'(|.1'|)

Két hop diéu kién ” nguyén dwong ta dugc

1) 0 wid i ”
- XER 6 bao nhicu gid tri nguyén cua " de

h ¢4 5 diém cuc tri?
Loi giai

, g(x) :_f'(|.1'|)

Dua vao cach vé do thi ham so

. glx) :j.qpra‘i

, 80 diém cuc tri cua do thi ham so

ng s diém cuc tri duong cia b thi ham s6 * =/ (x) cong thém 1.
DPé ham sd g (x) =/ (|1|) ¢ 5 diém cuec tri thi d6 thi ham sb y=/) ¢6 2 cuc tri duong.
x =l
Fx)=0= ¥ =2.
- 2(m+D)x+m -1=0 (*)

Ta co
CoxX=213 nghiém bdi 2, X =1 13 nghi¢m don.
2 n . 21 —
Vay = 20m+ x4’ - 150 6 hai nghiém phan biét, c6 mot nghiém duong * 751, c6 mot
nghiém * <0

x =0 khi do = 20m+Dx+m’ - 1=0= m’ - 1=0= m ==
Truong hop 1: Co6 nghiém
W ) ) X :[:I
¥=-2m+D)x+m’-1=0e= X' -4x=0e —4 (T™M)
véi m =1, co '
2 _ A i g _ 2 _ o
Vi m=- 1,0() e 2m+Dx+m’ - 1=0e ¥ =0 x =0 (Loai)

. X =20m+Dx+m’-1=0 , . . P A LA s a .
Truong hop 2: c6 hai nghi¢ém phan biét, c6 mot nghi€ém duong
x #1 , 6 mdt nghiém am

m - 1<0 (me(-1;1)

A 1A F-20m+1)14m -1 20| 21+
Diéu kién tuong duong ( ) | m 143

vimeL= m =0
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Vay c0 hai gia tri nguyén cua ”* thoa man.

Chu 62. (Chuyén Long An - 2021) Cho ham s6 /() lién tuc trén R va co bang bién thién dudi day
—a -1 0 2 +m
() - 0 + 0 - 0 +

. . . v =f{Ox-5])+2021+
Co bao nhiéu gia tri nguyén ctiia tham s6 77 dé ham so ! |'f (| ! |) m|

dai?

¢6 3 diém cuc

Loi giai

= f(lox- 202
* Xét ham s y =1 [|t|.1 5|)+“D“I+m,

2 . olox-35) olox-5)
u =|f:|.1'— 5| Z-J(R‘J.T— 5) = u :,J(,;:,_T_ - = |(:|_r— 5|

bat
) 0(6x- 5) 5
u =)= ﬁ == x :E
Khi d6 [ox- 3]
x :E:r u=2= f(2)=-4
voi 0 ;
Béng bién thién
X —ne E +00
B
i 0 2
=00 3. +=
£(u) — 4Ty

m+2014 +oc

ro
£ () +2021+m \ /’ \ /
m+2017 m+2017

¥ :|_f' ()+2021 +m|

Suy ra ham so ¢6 ba diém cuc dai

m+2017 <0
= -2024 < m<-2017
m+20014 =0

Do me¢= mE{— 2023;- 2022:- 2021;- 2020;- 2019:- EDIS:

Vay c6 0 gia tri nguyén cua 7 @ ham s6 da cho c6 3 cuc dai.

\ y = f'(.‘rz +E.‘r)l ’ . , ,
Cau 63. (Pai hoc Hong Dirc 2022) Cho ham da thirc ~ [ 6 dd thi cét truc OX tai 5 diém
phan biét nhu hinh v&. Hoéi c6 bao nhiéu gia tri ciia tham sb ™ véi 2022meZ 3¢ ham sb

W)= f (- 2)x-1]-2x4 ,
g(x)=f(x*- 2| x-1]-2x m)c()9diémcuctri‘?
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‘l'.'ldln

Loi gidi.
Ta co:

[_f(.‘r: + E_‘r)] =(2x+2) £ (3 +2x) =a(x + ) x + (x + 1)) (x-1) (a>0)
= £/ +20) =2 (e #3)(x #2)x(x- 1) =5 (7 # 200 3)(x +2x).

t=x'+2x= f{f)=
Dit

b | &

(t- 3

g(x)=F("-2 | x-1]-2x +m) :_f'(| x- 1 =2|x- 1| +m- 1)

Taco .
£ 2- = R A Y= A \ 2 =1 1x A.
Tathay € (2-x) =glx). 2ER 5, 43 thi ham s6 ¥ =& (x) nhéan duong thang ¥ =1 lam truc doi
xtng. Do d6 sd diém cuec tri ciia ham s6 € (x) bang 2¢+1 v6i @ 1a s6 diém cyc tri 16n hon 1 cua
ham sé 8*)  Theo bairataco 2a+1=9= a =4 vjvaytacintim 7 déhamsé € c6 ding

4 diém cyec tri 16n hon 1.

Khi *>1 th g(x)=f(x*- 4.‘r+m+2)'

x=2
gix)=(2x- 4}_}‘"(.‘(2 - 4.r+m+2)._g'l[.‘r} =0 |x - dx+m+2 =0(1).
X' - dx+m+2=3(2)

=y - 2 A A
pyt ¥(¥) =¥ - dx+m+1 , ta c6 bang bién thién

x| 1 2 +o0

m—1

4e0
u(x) ~— -
2

™ —

Yéu chu bai todn tré thanh tim ” dé 2 phuong trinh (1), (2) ¢6 diing 3 nghi¢m phn biét khic 2.
didu nay xay ra khi va chi khi 7~ 2<0<m-le l<m<2,

suy ra 2022 <2022m < 4044 = 2022m e {2023;2024:---:4043},

do d6 c6 2021 gia tri ctia  thdéa man bai toan.
CAu 64. (S¢ Nam Dinh 2023) Cho ham s§ » =/(¥)=ax +bx +or +dvtela #0) o8
Y= 0+2Y) 6 43 thi nhu hinh v& sau:
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J(1+2x)

1\/@/| 5
. glx) :_}"q.‘r:‘ +5.‘r|+m)

C6 bao nhiéu gia tri nguyén duong ctia tham s6 ” dé ham so6
diém cuc tri?

c6 it nhét 5

Loi gidi
TfI d6 thl ta Cé: f‘,“"l‘j'l.} :.Itl.l::‘l.-""q'}l{‘l_ I}l{'l.‘ 5} le k<0

t-1

t=1+2x= x =——
bat 2 . Suyra:

t=-T
e [ t- 1 t-1  J(t-1 |k
f (;}_Al . +4H . |H . -5.‘ =S+ 7= 1) =0 ;_I3I
t=

g(x)=f (|1 +5.1'|+m) =i (|(1 +5).‘r|+m) =f (| .‘I.'|(.‘I.': +5)+m)

Vx,€ED=-x,€D
e(-x) =/ (- x| (27 +3)+m) =/ (x| +5)+m) =g(x)

Ta co: co tap xac dinh la

D =R néntaco: '

Do d6 ham €() 13 ham chin nén db thi dbi xtng nhau qua truc tung, suy ra s6 diém cuc tri ham
g2(x) ¢ dang (Zm+1) trong d6 ™ 1a s6 diém cuc tri c6 hoanh d6 dwong cta dd thi ham sb
¥ :_f'(.'r"” +5x +m)

Theo gia thiét ta co: 2m +1=5= m =2 Vay yéu cau bai toan trong dwong voi: "Tim " dé ham

LV :_f'(.'r'-” +5x +m) . PO o . |
SO c6 it nhat hai di€m cuec tri c6 hoanh d duong".

y=flx"+5x+m -
Xétham * =/ ( )Vé’i X € (0:+o0)
Ta c6:

¥ :(3.1': +5)_f'r(.‘r:‘ +5x +m) =0 = _f'r(_r'" +5x +m:| =0

r +5x+m=-7 m=-x-5x-7
o | +5x+m=3 o |m=-x-5x+3

 +5x+m=11 m=-x - 5x+11

c6 it nhat hai nghiém duong.

Ta lap bang bién thién ca ba ham trén cling mot bang ta co:
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+00

m<3 paMEL = m Z{I;E}.

Dé ¢6 it nhat hai nghiém duong thi

Vay co hai gia tri nguyén duong cua tham s6 ” thoa man yéu cau bai toan.
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