Cau 1.

Cau 2.

Cau 3.

PHAN E. TRA LOI NGAN
(THPT An Lio Hai Phong 2019) CO bao nhidu sé thuc ™dé ham sb

I '.' ] ]
y=—x"- mx” +(m' - m+ |).T+|
3 dat cuc dai tai ¥ =1,
Loi giai
1

y'=x"-2mx+m - m+l

y"=2x-2m

Ham SO dat cuc dai tai x =1 nén ta co
»'(1) =0 m’ - 3m+2=0 m=1" m=2
= = = m=2
y"(1)<0 12- 2m<0 m =1

'“:‘}'— on :-'}
Thir lai véi =2 ta e * =2r 7 4= " (1)=-2<0

Do d6 Ham sb dat cuc dai tai * =1

(THPT Poan Thwong — Hai Dwong) Tim cac gia tri thuc cia tham sb m dé ham sb

¥ :%.1'3 - mx” + (m: - 4)1‘+ 3

dat cuc dai tai * =3
Loi giai

Tap xéac dinh R

Ta co v o=x'-2mx+m’ -4, ¥ =2x-2m.

| s X
) Yy =—xT- mx 4+ (m' - 4)1‘ +3
Pé ham so 3 dat cuc dai tai ¥ =3 thi

.o ) [m =5
{}' (3)=0 {m: - tm+5=0

L c:h
y(3)<0 6-2m=<0
' ' 3<m

= 1|m =l = m =5.

(-2019:2019)

Co6 bao nhiéu giad tri nguyén cioa ™ thudc khodng dé ham soO

m-1 . m+2
v = c o+ X m+S

3 4 dat cuc dai tai ¥ =09
Loi gii

3 1 ¥ ] ¥
m=l=y=—x"+0=y =3xr =y =0= x =0

Ta xét:
Ta c0, bang xét dau =2
1 — g 0 +00
f(x) - 0 +

Dura, vao bang xét ddu ta thdy * =0 1a diém cuc tiéu. Suy ra 7 =l (loai).



Cau 4.

x, =0
m#El= 3 =(m-1)x" +(m+2)x = y'=0= m+2
x, =-

-

Ta xét: m-1

X, <X

2 1

Truong hop 1: xét ™ >1 suyra

cra g s ¥ == 1D)x" +0m +2)x
Ta co, bang xét dau ¥ =0n- Dx* +Gn +2)x

e+ 2
x — 00 me— 1 0 00

Dua, vao bang xét ddu ta thdy X =0 1a diém cuc tidu. Suy ra 7 > 1 (loai).

Truong hop 2: 2 <M <1 guyra =

.y =0m- D)x* +0m+2)x°
Ta co, bang xét diy ¥ =0~ 13" +lm+2)a

m+ 2

—x m — 1 00

Dua, vao bang xét diu ta thidy ¥ =0 1a diém cuyc tiéu. Suy ra =2 <7 <1 (Joai).

Truong hop 3: M <-2 suyra 2 <%

v =Om-1)x" +0n +2)x°

m+ 2
— g m— 1 0 o0

Ta c0, bang xét dau

Dua, vao bang xét dau ta thiy X =0 13 diém cuc dai. Suy ra M <~ 2 (nhan).

Vay, tap hop tit ca cac gia tri ciia tham sb " thoa man dé bai 1a M <- 2 ma ™ thue khoang
(-2019:2019)

Suy ra, s gia tr'j nguyén cua ” 1a 2016. ) i )
(Ma 104 - 2018) C6 bao nhiéu gia tri nguyén cia tham s6 " d¢ ham so

y=x"+(m-3)x" - m’ - 9)x* +1 e
! ( ) ( ) dat cuc tiéu tai ¥ =09

Loi giai

oy =x"+(m-3)x - (m: - 9)_1"' +1 = 3y =8x +5(m- 3)x" - 4(;::: - 9)1"—‘
Ta c6 .

=0 < X (81‘" +5(m-3)x- 4(m* - 9)} =0
x =0
= glx)=8x" +5(m- 3)x- 4(;.':: - 9) =0

g () =8 +5(m-3)x-4(m7- 9) | o'(x) =32 +5Cm -
Xeét ham sb z(x)=8x (m-3)x- 4(m )Cég(m) 325 +50m 3).

y g'(x)=0 g(x)=0

Ta tha c6 mot nghi€ém nén c6 toi da hai nghiém

+) TH1: Néu g(x) =0 c6 nghiém X =0 = m =3 po5c m =-3
Vé6i M =3 thi ¥ =0 13 nghiém boi 4 cta & ) ehido * =0 13 nghiém boi 7 cia ¥ va ¥ déi

du tr am sang duwong khi di qua diém ¥ =0 nén ¥ =0 13 diém cuc tidu ctia ham sb. Vay
2



Cau 5.

Cau 6.

m =3 thoa ycbt.

x =0
g(x)=8x"-30x=0= 3
X =3—
Véi M =-3 thi 4
Bang bién thién
X 15
—a0 0 3 n 400
v - 0 - 0 +
o +o0

Duwa vao BBT * =0 khong 13 diém cuc tiéu cua ham sb. Vay ” =3 khong thoa ycbt.

+) TH2: g(0)#0 em#8B  p& ham s6 dat cuc tiéu tai x =0 = g(0)>0

e m-9<0e -3<m<3
[ e 1eqyet- o]

Do MEZ nen me|-2:- L0 L2 .

Vay ca hai truong hop ta duogce 6 gia tri nguyén cia  thoa ycbt.

(Chuyén Ha Tinh - Lan 1 - 2019) C6 bao nhiéu gia tri nguyén cua tham s6 " dé ham so

y=mx- (m: - 20'9!“)1‘: -1 R )
c6 ding mot cuc tri?

Loi giai

=0 = y=-1

Truong hop 1: 7 nén ham sb khong co cuc tri.

= m =0 (loai).
Trudng hop 2: ™ #0= m >0

y=mx- (m? - 2019m)x2 - 1

Ham S co ding mot cuc tri

- EUIQm)i_-‘Uﬂ m”=2019m <0< 0 <m <2019

= O

= -m*.(m
vim#0 = 0<m=2019

Do MEZ nen ¢ 2019 gia tri nguyén ctia tham s ” thoa dé.

(THPT Yén Khénh A - Ninh Binh - 2019) Cho ham s6 * =% ~ 3 +Dx" +30m-3)x o

S’ 1a tAp cac gia tri nguyén cta tham s6 m dé ham s6 khong c6 cuc tri. Tim s6 phan tir caa S 2
Loi giai

v =3 - 6lm+1Dx+3(Tm- 3)
Ta co: .
vy =0 x*-20n+1)x+Tm-3=0
Pé ham s6 khong ¢o cuyc tri thi

A=0e (m+1) - (Tm-3) =0

= m - 5Sm+4 =0



Cau 7.

Cau 8.

Cau 9.

Cau 10.

= 1l=m=4

_[1.9.2.4] .
Do MEL= S=LLR4 . Vay S ¢6 4 phén tir.
(THPT Hung Vwong Binh Phwéce 2019) Tim tit ca cac gia tri cua tham sé ™ dé ham sb

x .
y == —+mx - 2mx +1 .
3 ¢0 hai di€m cuec tri.

Loi giai

oy ==x" +2mx- 2
Ta co: x mx = 2m
x ;
¥y = —+mx - 2mx +1 , o v =0
Ham s6 3 c¢6 hai diém cuc tri & Y =V ¢6 hai nghiém phan biét
m =2

s AN=m-2m=0=
m =0

(Cum Lién Trwong Hai Phong 2019) Tim s cic gia tri nguyén cta tham s6 7 dé ham s

_1'=.‘|."'+3{m:— - If:l}.r:-f-m— | 2 )
¢06 ba di€ém cuec tri.

Loi giai

Ta ¢ _1'¢=4.".'3+4{|’H:- - f_'l}.".'=4.".'g':+{m:- - tl}t
08"
ye=0 S:-f-{m:— - (J}=Elf_i}

Ham sb c6 ba diém cuc trj U (1) c6 hai nghiém phan bi¢t khac 0

Um'- m- 6<0U-2<m<3

Ta cb: ml Z,-2<m<3U mli {— 1.'0.'1.'2}

Vay ¢6 4 gia tri nguyén ctia tham s 7 d€ ham s6 c6 ba diém cuc tri.

c v=mxt +(m’ - 0)x" +4 .
(THPT An Lio Hai Phong 2019) Cho ham s§ ~ (- 0)x +4 (1 oo nhicu sé

nguyén " dé ham so co6 ba di€m cuyc tri trong dé cé dung hai di€m cuc ti€u va mot diém cuc
dai ?
Loi giai

Tap x4c dinh D =R,

g— . ] 2 _ .
Ta c6 ¥ =4mx +._(m f:l).'a.

Ham s6 da cho c6 ba diém cuc tri trong d6 ¢6 dung hai diém cuc ti€u va mdt di€ém cuc dai khi va
(4m >0

m(m: - f]){[]ﬁ 0<m {JE

chi khi
Do d6 ¢6 hai gia tri nguyén cua tham so 7.

(Chuyén Son La - 2020) Goi S 13 tap hop nhiing gié tri ctia tham s6 M dé ham sé sau khong c6
cuc tri trén R .



fx) =2mre® + tme* - Lo o m?em- 1e o ‘
4 3 2 . Tinh tong tt ca cac phan tir cia tip S ?

Loi giai
fiix) =nfe™ +me™ - & - (N’ +m- 1 =e(m’e” +me” - -nm-m+1 =0
= me +me” - -m-m+1=0
pat £ =€ >0taco
Tacé: m2f3+n't2— f- r'ﬂz— m+1:U
e Mt -D+mt*- D+1-t =0« (t- YIm (" +t+D+m(t+1)- 1) =0
= (t- DIt +(nP +mit +n¥ +m- 1]=0

Diéu kién can dé ham sb khong c6 cyc tri thi phuong trinh mE +(nT +mjt +nT +m- 1 co

t=1le 3T +2n-1=0< m:—l,m:l
nghiém 3.
Thir lai ta thay v6i hai gia tri M trén ta déu c6 nghiém don t =1,
1

m=-1Lm==

Vay hai gié tri 3 théa man.
A e , £ X 4 s . y=02m-1)x+m+3 e s 2
Cau 11. Tim gié tri thuc ciia tham s6 7 d¢ duong thang song song vo1 duong thiang

. L 3:R ., TR L y=x-3x"+
di qua cac diém cuec tri ciia d6 thi ham s6 * ~ a7 +1

Loi giai
x =0
3 2 i . y' =0<
Ham sé ¥ =% =3+l .o rxp: R. V =3x" - 06x. x =2
. . . : 2. 4B =(-- .
Suy ra do thi ham s6 c6 hai diém cuc tri 1a A(O-’l)’ B(2;-3)= 4B =(2; —1)'

xr p-1
=: = yp=-2x+I

Duong thfmg d & qua hai diém 4 , B ¢6 phuong trinh: 2 -4

2m-1=-2
— — ==

1
m+3 =] 2

. c=(2m- 1)x , .
Duong thang y=@m- Dx+m+3 song song voi dudong thang -

Céiu 12. (Chuyén Vinh Phiic - 2018) Tim tit ca cac gia tri cia tham s6 ” & d0 thi ham sb

P = Pyt - - . . 5
y=x 4+2x" +(m-3)x+m M (9;- 5) nim trén duong thing di qua

¢0 hai diém cuc tri va diém
hai diém cuec tri ctiia do thi.
Loi giai

' =3a+datm-3 , d& ham s6 6 hai diém cuec tri thi phuong trinh =0 ¢6 hai nghiém

Taco -
= m< ITJ[*)
phan bigt < A">0 2
| 1 3" | 2m EG" Tm 2
Y=y —x+— +| — - —|x+—+—
Ta cé 39 V39 9 3 nén phuong trinh duong thang di qua hai diém
[ 2m 20| Tm 2
y= ———|x+—+—. ’ 7 v (9:- 5)
cuc tri la 39 9 3 Theo gia thiet, duong thang nay di qua =~ *7° nén
— \ *
m =3 (thda man didu kién ( )).



Cau 13.

Cau 14.

Cau 15.

(Nguyén Khuyén 2019) Puong thang ndi hai diém cyc dai va cuc tiéu cia do thi ham sb

M(-3;7)

y=x-2x+m 4 qua diém *"“khi ™ bang bao nhiéu?
Loi giai
Tap xac dinh: D =R

y =3x"-2

y=x-2x+m :—.1'._1"+| -—x+m

V== X+m

Suy ra dudng thing di qua cac diém cuc tri cua d6 thi ham sé c6 phuong trinh 1

Lo | de

M(-3:7) T == i.(-3)+mﬁ m =3
duong thang nay di qua diém khi va chi khi 3
(TT Diéu Hlen - Can Tho - 2018) Gia st 4, B 1a hai diém cyc tri cua do thi ham s6

fG)=x"+ax +br+e va duong thang 4B di qua gbc toa do. Tim gia tri nho nhét cua

P =abc+ab+c

Loi giai

TxXb D =R,

)= = 2ax 2 2 4 9 " =
S =327+ 2ax + h. Dicu kién dé ham so6 c6 hai diém cuc tri la 1G)=0 c6 hai nghiém phan
bigt = @’ - 3b>0
Lay ! ) chia cho f (x)

7 1
fx)=1"(x )‘—.1+ a | —bh- _|x+c- —ab
Ta co i 9 9
2.2 1
h% :‘ Zh-Z|x+c- —ab (d)
Suy ra duong thing di qua 4, Bla: 39 9
. ) ) = c- lﬂh =0
Theo dau bai di qua goc toa do 9 = ab =9
. '::".lp:‘?!'t'+—‘ - =
Khi d6 F =abc+ab+c = P =9 +10c 3 9 .

.
min P =- —5

Suy ra
(Chuyen KHTN - 2020) C6 bao nhiéu gia tri nguyén cia tham sb m dé d6 thi ham s

- = (P - + 2 - 3
y=mx = (2m= 1)x*+2mx - m - | ¢6 hai diém cuc tri ndm veé hai phia cua truc hoanh?

Loi giai
Db thi ham s6 c6 hai diém cuec trj nam vé hai phia ddi véi truc hoanh khi va chi khi phuong trinh

mx = (2m=1)x" + 2mx- m- 1 =0 (1) ¢6 3 nghiém phan biét.

Ta co (1) & (x- I}[m.'r' - (m- I]w+m+|] =

Phuong trinh (1) ¢6 3 nghiém phan biét khi va chi khi pt " - (m- Dx+m+1=0
phan biét khac 1

m =0

c6 2 nghiém

= im-{m-1)+m+1=0

(m- 1) - 4m(m+1)=0



m =0
= im+2 =0

<3dm - om+1=0

m =0

= im #-2

3.7 347
—3 3““5 <m= —3 +3“ﬁ

DomeL= m=1
| .
oy =—mx - (- 1x* +30m- 2)x +2018
Cau 16. (THPT Lé Quy Pon Pi¢n Bién 2019) Cho ham so
véi M [a tham sO. Tinh tong binh phuong tat ca cac gia tri cua 7 dé ham so c6 hai diém cuc tri
. . Ty —
Y3% théa man 1 T <t :
Loi giai

»! =mx" - 20m- Dx+3(m- 2)
Ta co

x < ez . . x - 20m- Dx+ -2)= T
b¢ ham s6 c6 hai di€ém cuc tri thi phuong trinh mx Gn - Dx+3Gm- 2) I::Iphal co hai

nghiém phan biét.
(m =0 (m #0

2l c:: -
A =Cm-1Y - 3mGm-2)>0 I—Em' +dm+1=0

20m-1)
Xty =————
m
3(m-2)
XX, =—
, m
Theo dinh ly Vi-ét ta c6
( Im-4
. 2(m- 1) X, =
N+ x, =————— m
m - 2m-1) 2-m
X+ 2x, =1 x, =1- =
m m
Theo bai ta c6 hé phuong trinh
m=20t/m)
-4 2- 30m-2)
= 2N ; F= = 302-mIm+0Gm-4)2-m)=0= 2
m m m m :E(f [ m)

40

m- +m,~ =—
Vay

r=x"- Imx +4dm - 2

(€)

(C)

sao cho tam

¢6 do thi va diém

A, B

Céhu 17. (THPT CAm Binh Ha Tinh 2019) Cho ham s6 *

c(1:4) . Tinh téng cac gia tri nguyén duong ctia 7 dé c6 hai diém cuc tri
gidgc 4BC 6 dién tich bang 4.
Loi giai



0

. . &
y'=3x"- omx=0U €
8 =2m

Ta co

Db thi (€) 66 hai diém cyctrj U 2m* OU m?* 0
Khi d6 -4{':}-:4:'”: - 3}-. B{EHH‘ 4m’ +4m’ - 3} P AB=+l4m" +1om" = 3|m|-\l|4m" +1

-0 y-\4m’- E:I - i .
! = { U2mx+y-4m +2=0

Phuong trinh dudng thing 4B 1a: 2m- 0 - 4m’

2me +4- 4w +E| 3|m'— 3|

d(C,4B)= |
s,!4m" +1 Jﬁhu; +1

Dién tich tam giac ABC 13

- 2lm*- 3
S=—.4B.d(C,AB)=4U I.E|m|.w|l'4m"+l.M=4

b |

2 Nam® +1
U }m{m:- 3)‘=EU m*- 6m* +9m*- 4=00 {m:- I): {m:- 4)=UU g;zi;

l.m=2

Do " nguyén duong nén ta dugc " = , tong thu duoc 1a 3.

v =x - dmx” +3(m' - I).T— m-m

Cau 18. Cho ham s ° (" 1a tham s8). Goi 4, B 14 hai diém cyc tri
1(2;-2)

. Tinh tong tat ca cac gi tri ctia 7 débadiém I, 4, B tao thanh
tam giac ndi tiép duong tron ¢ ban kinh bang V5
Loi gidi

cua do thi ham so va

Tap x4c dinh D =R
v =3x" - omx +3(m: - I)

Cho ¥ =0 e x*- 2mx+m’ -1 =0

Vi A =1>0 Vm nén phuong trinh y =0 ludn c6 hai nghiém phan biét * =M +1,

. Aln+1:-4m-2) BGn-1:;- 4m+2)
Goi , .

AB =(-2:4)=-2(1;- 2) 14 =(m- 1:- 4m) IB =(m- 3:- 4m+4)
Suy ra , , .

AGn+1:- 4m-2) :"’:':(2;1)121

Phuong trinh dudng thang 4B qua va c6 vecto phap tuyén

AB:2x+y+2m =0

T4
i G, a)=2*271
Suy ra V5
I I |3+3m
S, = ABd (1, 4AB) =253 — _
Khido 2 | 2 5 =2

_AB.IAIB

S, =22 ~
Mitkhic % 4r = ABIAIB =452 +2m|

= Jﬁ\!l Tm - 2m+|-..-!| Tm’ - 38m+25 :4Jf_:|2+2m|




Cau 19.

Cau 20.

= (I?m: - 2m+ I)(I'?m: - 38m+25 :4(4nf +8m+4)

< 28%m° - 680m" +502m° - 120m +9 =0

m =1
= 3
m=—
17
20
m, +m: =

Vay

I 3 I )
Y =—x - ;m.‘r' = dx-10

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

M 13 tham sb; goi ! , *2 1a cac diém cuc tri ctia ham sd da cho. Tinh gia tri 1on nhét cta biéu thirc
P :(.Tf - |](‘l. - I:l

Loi giai
Tap xac dinh D =R

Pao ham ¥ =X - mx- —1‘

Khide ¥ =0 x - mx-4=0

Taco A =m +16>0 VmeR= DV =0 1461 ¢6 hai nghiém phan biét V" € R hay ham s luon
¢6 hai diém cyc tri M1, Y2 VmeR,
X, +x, =m

Do Y , *2 1a hai nghiém phan biét cua =0 nén theo dinh ly Viet ta co FiXy =4 .

F :(.".'|: - I)(m - I) =(xx, ) - (.T,: +x, )+| :(_rl_r:): - (_rl +, Y+ 2xx, +1
=16-m - 8+1 =-m’ +9 <9 VmeR,

Do d6 gia tri 16n nhat cua biéu thirc P bang9 < m =0
Goi S 1a tap hop tit ca cac gia tri nguyén cta tham sé 7 dé diém cuc tiéu cta do thi ham sb

y=x +x +mx- | (-5:6)n's

nam bén phai truc tung. Tim s6 phén tir ciia tip hop
Loi giai

Tap xac dinh: D :R; y =3x"+2x +m

=0 . m < 1 (1)
Ham bac ba ¢6 cuc tri khi ¥ =" ¢6 2 nghiém phan biét < A =1-3m >0« 3

x=-1-4f1- 3m
Khi dé Y =0 o [x=-1+41-3m

Bang bién thién:



Cau 21.

x | —o —1-~1-3m —1++f1-3m +o
v 0

- 0 n

FCT

+x

biém cuc tiéu ctia d6 thi ham s6 nam ve phia bén phai truc tung khi

l4yl-m>0 e JI-3m>l o m<0
m

Két hop véi ta c6 M <0 thi diém cuc tiéu ctia dd thi ham sb da cho nim bén phai truc tung.

Khi d6 S 1a tap hop tat ca cac gia tri nguyén am.

-5 =l -4:-3-2:-1! -5 N
Véy( 5:6)NS = -4:-3-2:-1 = ( u,a)mscéé‘phﬁntﬁ.

Vay gid tri 7 can tim 1a 7 <=1 hoge m =3

(- X +mx+6,x 2
y=flx)= JdmneR)
o T x-4,x>2 '
(Cum Trwong Vinh Phic 2023) Cho ham so 12 lién
tuc trén R . Hoi ¢6 tit ca bao nhiéu gia tri nguyén cta tham sé 7 dé ham s =/ () ¢ dung hai
diém cuc tri?
Loi giai
e — £l lim f(x)=lim f{x)=/(2)

Ham s6 ¥ =/ (%) Lign tuctrén R khi «= "~ «—27 7 77,

= 2Im+2=n-4=n=2m+06_

i =2x+mx =2
fix)= n
, nox =2

Ta cé Wt

RS rang, trén khoang (~°%2) | phuong trinh () =0 i o t8i da 1 nghiém (bdi 1&) va trén
khoang (2*%)  phuong trinh J()=0 (4 nghiém.
= hamsé ¥ =/ ) ¢4 dang hai diém cuc tri khi va chi khi:

Phuong trinh ~2¥ + M =0 ¢ mot nghiém * <2 va dao ham ctia ham sé ddi diu khi di qua diém
x =2(%)

m "
x =— x<2= —<2= m<d
2

Phuong trinh = 2%+ =0 ¢4 nghiém Ma 2

Khi d6 bang xét ddu cua T (%) trgn (-9:2) 1,

]

T

=}

—00 2

b |

+

L=
|

i x)

Nhu vay, dé thoa man diéu kién *) ,suyra >0

10



Cau 22.

Cau 23.

=2m+0>0=m>-3

X Y C A - ! _-"'_Ez__, [ e 1o 120
Két hop diéu kién, suy ra 3<m <4 me - 2;- L0 52:3)

Nhu vay cé 6 gia tri nguyén cua ” théa man bai toan.

(Chuyén Bic Ninh - 2018) Tim tat ca cac gia tri thyc cua tham s6 M sao cho dd thi cua ham sb

P =y - '3"( |) 2 : 4
1 X \um+ X +m ’ <A . \ A <z A A
- c6 ba di€ém cuc tri tao thanh mot tam gidc vuong can.

Loi giai

y =ax +bx +c

Cach 1: Piéu kién dé do thi ham trung phuong c6 ba diém cuc tri 1a

ab<lle m=-1= loai B

Khi d6 ba diém cwyc tri lap thanh tam gidc vuéng can  khi
b +8a =0 = -8(m+1) +8 =0 = m =0

Ciich 2: Ta 6 v :4.1'(.1': - m- I)
ach 2:

x =0

-

-l'r :[:l —
o =m+]

m>-1 *)

. P& d6 thi s6 ¢6 ba diém cuc tri thi

A(O;mz), B(u"m+|.j- 2m- I). C(— Jm+li- 2m- I)

Xét

Toa d6 ba diém cuc tri 1a

X : o V-
Goi H 1a trung diém cua doan thang BC thi H (0;- 2m- 1)

. f 1 =fm +1
Khi d6 ba diém cuc trj lap thanh tam gidc vuéng can khi AH =BH = 01y "
= m=0:T/m(*)

(Lién trwong Nghé An 2023) C6 bao nhiéu gia tri nguyén cua tham sb 7 dé ham sb

r =3 = s S e 3- -4 )
v=3x - 44+m)x +12(3-m)x+2 ¢6 ba didm cyc tri?

Loi giai

Ta cb y =127 - 12(4+m)x” +12(3- m) nén
- 3 2 . -x+7
y =0 x -4x"+3 :(r' +I)m = m=x-4+ 1 *
x+1
-If‘l.-} =1~ Ll. + ﬁ!-j--’[-ﬁ:} :I -+ %
X+ ._3 +I i
Pt ) .
. . x =0
flx)=0e=x"+3x -14x=0= S
x =2

Lap bang bién thién
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xr —00 () 2 00
fi(x) + ] — 0N +
} o
.-"" ™ e
flx) 7 g \‘“H B i
— —1

. =14 3 a1 3= e+ 7 .z .

Ham sb * =327 - 4(4+m)x” +12(3- m)x +2 c6 ba di€m cyec tri khi va chi khi phuong trinh
-x+7

m=x-4+

3

x"+1 ¢6 ba nghiém phén biét.
Dura vao bang bién thién suyra =1 <m <3,
Vi MEZ pap ME{0:12}
Vay c6 3 gid tri 7 thoéa yéu cau bai toan.

Cau 24. (Chuyén KHTN - Ha Ngi - Lan 3) Goi S 1a tap hop tit ca cac gia tri thuc cta tham s6 7 dé dd
b= X7 4mx+2m

thi ham s x+1

¢6 hai diém cuc tri 4, B va tam giac 948 vuéng tai O. Tinh téng
tat ca cac phan tir cua S
Loi giai
_.'r: +2x-m

. ¥r ==
(x+1)

D0 thi ham sb da cho c¢6 hai diém cuc tri 4, B khi

.ba

2

b

st _3"(1‘) =x"+2x-m h(x)=x"+mx+2m g(l‘) =x+1

A=m+1=0
—
fl-1)=-m1=0 -
Khic - 1 (-1) = m=>-1(1)
.4(.1'| 22X, +m) E(L 2x, +m)
Suy ra , - C Suy r
UL dud
04.08 =0 (2)
(0 000
0A.0B =x,.x, +(2x,

AOAB vyong tai O khi !

(3)e= m™ +5x,x, +2m(x, +x,) =0

! () c6 hai nghiém phan biét % , Y2
? h(x)
yix ) =——= =2x +m
! g (-"-'| ) !
h(x,
yix,) zg =2x, +m
ogly)

.Khido *

. 511 :(.‘I.'I 2x, +m) 5:3 (.‘I.': 2x, +m)

+m)(2x, +m) =0 (3) _

Két hop voi dinh 1i Vi-et cho phuong trinh 7 &) =0

m=0(kh«ngthdam n(2))

=

dU'Q’C ITF - 5m- 4m=0

Vay tong tat ca cac phan tir ciia S bing 9.

m=9(théam n(1),(2))

- 5=(9
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Cau 25. Cho ham sd

Cau 26.

vy =

co gid tri cuyc dai la 7.

Tap xac dinh cta ham so6 1a:
x +mx+1
_— =

.ll =

T Fmr+]

x+m  (véi ™ 1atham s6). Tim tat ca cac gia tri cua tham s6 ” @€ ham s6

Loi giai

D =R\|-m,

o+ 2mx+m - |

x +m (x+ m):
. (x #-m
. xFE-m x=-m+l
y =0 | i = {|lx=-m+l=
o 4+2mx+m -1=0 x==m- 1
' |x=-m- 1
Bang bién thién
X | -0 -m-1 -m -m+1 +o0
y' + 0 - - 0 +
yCD +00 +00
-00 -00 Ycr

Tir bang bién thién ta thdy ham sb dat cuc dai tai * =~ 7~ 1

Vay

yEem-1)=Te -m-2=Teom=-9

(Chuyén Bic Ninh 2019) Tim tip hop cic gia tri cua ™ dé ham sb

¥y :|3x-' - 4% - 12x7 +m- |

lim f(x]=+c

CH x>+ x>—

Fx)=12x" - 12x° - 24x 2131‘[1‘: - x-

b

x =0

F(x)=0e [x=-1

x =2

Bang bién thién:

c6 7 diém cuc tri
Loi gidi

X6t ham sé /(%) =3x" - 4 - 125 +m- 1

lim f(x|=+o

o0

It
o

-

+x
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Cau 27.

Cau 28.

Cau 29.

Tur bang bién thién, ta c6 ham s6 Y :‘f (.r)‘ ¢6 7 diém cuc tri © @6 thi ham s§ =f(x) cit
Ox tai 4 diém phan bigt = m- 0<0<m-l= l<m<0

(THPT Kinh Mén - 2018) Cho ham s6 ¥ =/ (%) == (m= Daxm +(Z= m)x+2 myp 4 ¢ cac
=/(x])

.y . 5 A A \ AV ’ < R .
gia tri ciia tham so 7 d€ ham so6 - ¢o 5 diém cuc tri.

Loi giai

»' =3x" -20Cm-Dx+2-m

Ta co:
Ham sé ~ =/ (M) co 5 diém cuc tri khi chi khi ham sb ! ) 0 hai cuc tri duong.
(2m- |):-3(3—m:‘}lﬁl f
2(2m-1) 4m*-m=-5>0
A0 = | ——— 30 I
3 = im>—
= 15>0 2-m 2 5
P>0 3 >0 m=2 ﬁ‘;*’-mﬁl

(THPT Nguyén Tét Thanh - Yén Bai - 2018) C6 bao nhiéu gia trj nguyén ctia tham sé 7 dé

R U AR P +m| 5 sz )
ham so co ° diém cuec tri?

Loi giai
V :|.T" - 3x° +m| = - +m

Hamso * c6 d diém cuctri © d6 thihamsd * ¢6 hai dieém cuec tri

-3x +m =0 (1)

va ndm vé hai phia cta truc hoanh < phuong trinh * c6 ba nghiém phan biét.

Xét bbt ctia ham s6 ¥ =¥ = 3%
‘ 3 x =0
VP =3x -bx=0= [
) x =2
() — [:I 2 Lo

1IN

Tur do ta duoc O c6 ba nghiém phan bigt = ~4<-m<0= 0<m <4 vayc6 3 gia tri nguyén
cua 7 thdéa man.

(Lién truong Ha Tinh — 2022) Cho ham sé / (¥) =% = 182743027 +(10-m)x g i m 13 tham
s6 thye. Co bao nhiéu gia tri nguyén cua 7 dé ham sd gl =f(x)) c¢6 7 diém cuc tri?

Loi gidi
flx)=x"- 14x" +306x" +(16- m)x

Xét ham sd: -
14



Cau 30.

Tap xac dinh: D =R

Flx)=4x"-42x" +72x+16- m
Ham s6 & () =f(x]) ¢4 7 diém cuc tri © Ham sd f() ¢6 3 diém cuec tri duong.

< Phuong trinh F)=0 53 nghiém duong phan biét.

Xét phuo,ng trinh _f"(.T} =0 = 4.".-3 = 42.".': +72x+10 =m (1)

x =l

h(x) =4x"- 42x° +72x+16= h{x)=12x" - 84x+72= h{x)=0= 6
x=

bat

Ta c6 bang bién thién

x 1] 1 6 o
K x) 0 - 0
h{x) o
50 .
16 )
~| -200

Yéu ciu bai toan < (1 ¢6 3 nghiém dwong phén biét khi va chi khi duong thing ¥ =™ c4t dd thi

ham s6 ¥ =1(%) (i 3 diém phan biét c6 hoanh do duong.

Dua vao BBT ta co 16 <m <350

[ i ,
Vi 7 13 s6 nguyén nén mE L1849 an 633 56 nguyén.
(THPT Nguyén Hué - Hué - 2022) Cho ham s6 * =/ ) dao ham
Y G)=(r+1) G- m) (e +3) "E'TER. C6 bao nhiéu sb nguyén me[— 5;5] dé ham sb
g () =1 (x])

¢6 3 diém cuec tri?
Loi giai

6 g ('i.) :_f.

("-)A A s A R . ,
Ta c6 do thi ham s | | doi xtg qua truc Oy nén ta chi xét so6 di€ém cuc tri duong ctia

ham sé £ (x) :f(|1|)

70 45 dku qua hai diédm ¥ =7X =3

x20= glx)=f(x)=

S6 diém cyc tri duong ciia ham glx)=7 ) bang s6 nghiém

F)=(x+1 Y G- m)Y (e+3) :D.

Xét

dwong va doi ddu cta phuong trinh

Yéu cAu bai toan fG)=0 c6 1 nghiém duong va £ d6i ddu qua nghiém d6 < m > 0,
(meZ [ .
= m=1:2;3:4:5
me [— 5 5] :

o1
15



Cau 31.

Cau 32.

Vay ¢6 O sb.

(S¢ Bic Ninh 2023) Goi S 1a tap hop tat ca cac gia tri nguyén cua tham sd " dé ham s6

f(x) =|.r" +x - 5x°- .T+m| , £ 2 2 Xy Xy Xay X , «
1 c6 bon diém cuc ti€u P thoa  man
Gf + 1) +1) 0 +1)(x +1) =608 . ¢ R

: ' : . Tap ° c6 bao nhiéu tap con?

Loi giai

Xét ham sb hix)=x"+x"-5x" - .T+m’ ta co- hix)=4x" +3x" - 10x- I'
£ o —1.96 —0.1 1.31 o0
h'(x) 0 ' 0 0 ;
+00 0.05 4+ m / + 00
h(z) / \ 4.7+ m
—10+m

Xy Xy

\ A 2~ , ¥ A X, X, = \ R e — ;
Ham s6 di cho c¢6 4 diém cyc tiéu " ¢ phuong trinh ¥ +x - 3x7 - x+m =0 ¢4 4

XXy, 0, = 1 =m =4

nghiém phan biét (1)

Khi do: x-S - xam =0 - 2 - x)r - )G, - x) W 2)

(.‘r, - f')(.'r: - f)(.1'3 - i)x, - i) =6-2i+m

Véi x =i dang thic (2) trd thanh: (3)

(.'r, +f')(.'r: +f)(.1'3 +i)(x, +i) =6+ 2i+m

Vi x =i ding thie () tro thanh: (4)

Tir 3) va 4) ta suy ra: (.Tf +1 )(1 +1 )(1 +1 )(1_ +I:I =({0- Zi +m){0+2i +m)

ay (.Tf +I)(.T:: +1 )(1: +I)(.T__: +I) =m’ +12m + 40

H
. . . . . m=-14
(.1',' +1 )(1 +1 )(1 +|)(.‘l.'_.' +|) =08 = m +12m+40 =068 = o
Do d6: m=="(5).
\ \ S =12:3:4} 15 12 . s ~ , A m o~ A A N
Tur (1) va (5) ta suy ra ¢ ¥ 1a tap cac gid tri nguyén ctia tham so ” thoa man yéu cau bai
toan.

me(-2023:2023)

(S¢6 Ninh Binh 2023) C6 bao nhiéu s6 nguyén dé ham sd

=yt 2 - ,
y=x-2m|x-m+0|+] ¢6 ba diém e tri?

Loi gidi
i =0:p=x"+ A A cd mat dié 1
Néu ™ 0y =x I,ham sO ¢6 mot diém cuc tri.
Néu m #0 ,taco

(7 - 2m(x- m+6) (x-m+6 EU}:’ I;_el‘f‘ dm (x- m+0>0)

y =1 _ }
X" +2m(x-m+0) (x-m+0<0) 2x+2m (x- m+0<0).

Viay ham $6 khong c6 dao ham tai didm x =m- 6
16



2x-2m =0

{ X =m
. x-m+0>0 . X =m
y=0=1| = r‘ =-m = ( 3
Yy b Py — —
2x+2m =0 X ==mim=>3).
{ =2m+06<0
r-m+o=<0

Dé ham so ¢6 ba diém cuec tri, ta phai co ™ = 3 valac ndy bang xét dau cia ¥ nhu sau

T ‘ — 00 —m m — 6 m + 00

)/ ‘ - (0 -+ H - 0 +

bicu nay chung t6 voi Mm>3 thi ham sé da cho c¢6 3 diém cuc tri, ma ™ nguyén nén
mei{4,5,---,2022}

Vay c6 tit ca 2019 s6 nguyén thoa man.
Cau 33. (M4 104 - 2019) Cho ham s f (x), bang bién thién ctia ham s /') nhu sau:

% | -1 0 1

-+

NN

. A a:R . \ £ ¥ :_f'(il-_'r: +4-"-')
Tim so diém cuc tri ciia ham so

Loi giai

b | =

, (flax +4%)) =0 |
o (}" (4.1': +4x )) =(8x +4)_3‘"(4I3 +4.‘r) _f"(ﬂrr: +4.‘r) =0
. | 0 1 -
+0a 2 +—0a
fj(ff:] \31 32/{ \33 .34/
\_3 / \_1 /

[4x7 +4x —a, € (-oz-1)
4x” +4x =a, (- 1:0)
4x" +4x =a, € (0:1)
4x* +4x =a, € (l;+x)

Flax +4x) =0 =

Ttr bang bién thién trén ta c6

)

bd | =

Yy 4.2 i N ol g'(_r):[}c::-_r:— )
xét £ (x)=4x" +4x ’ feg (x)=8x+4 ’ ta c6 bang bién thién

17



Cau 34.

Cau 35.

|
el
b | =

g(x)

Két hop bang bién thién ciia va hé (1) ta thiy:
Phuong trinh 4" +dx=a € - 1) vO nghiém.
1
Phuong trinh 4x" +4x =a, €(- 1,0) tim dugc hai nghiém phan biét khac 2 .
1
Phuong trinh 4 +dx =a, €(0:1) tim dugc thém hai nghi€ém méi phan biét khac - 5

1

tim dugc thém hai nghi€ém phan biét khac 2,

Phuong trinh 7* * 4 =% € (1; +20)

vy = 4x" +4x . :
Vay ham s6 y=J ( ! ! ) co tat ca 7 diém cuc tri.
(Sé Béc Giang - 2018) Cho ham sé * =/ ) s dtng ba diém cyc tri 1a -

y=f(x-2x) | e .
¢0 bao nhiéu diém cuc tri?
Loi gidi

2-L0 506 dao ham

lién tuc trén IR . Khi d6 ham s6 -

=f(x) -2:-1:0

c6 dung ba diém cuc tri l1a va ¢6 dao ham lién tuc trén R nén

2;-

v 1a £V
Vi ham soO -

7 (x)=0

¢6 ba nghiém 12 =2~ 50 (ba nghiém boi 1¢).

o LV :_}'"(.T: - E.T) ¥ =(2x- 3)._,""'(.1': - E.r) v =0 (2x- 3)._3‘”'(1': - 3.1') =0
Xét ham so co ;

[x =1

x'-2x=-2 x =1
c:} ]

- 2x=-1le |x=0

x' - 2x =0 x =2

Do ¥ =0 c6 mot nghiém boi 1& (X =1) va hai nghiém don (¥ =0; ¥ =2) nén ham sb
¥ :_;"(.1': - 3.1') L " .
chi ¢6 ba diém cuc tri.
(THPT Thing Long - Ha Noi - 2019) Cho ham s6 © ~/ @) pamss Y=/ (x)
[ Ssinx- | | (5sinx- 1)
+ +
4

¢ dd thi nhu

gl =2f
hinh bén. Ham so \ =
(0;27)

3
c6 bao nhiéu diém cuyc tri trén khoang

18



ok
L
g

L Aa

Loi giai

E,

. .| Ssinx-1| 5 .
g'(x)=5cosxf | =/ | + ;cus.r(i?sm x-1)
Ta co: ' - LT
, | 3sinx-1) 3 :
'(x) =0 = 5cos xf ‘ — ‘ + ;cnar(ﬁsm x-1)=0
cosx =10
= Jr| Ssinx- I'| _ Ssinx-1
' 2 - 2

19



Cau 36.

cosx =0
S cosx =0
Ssinx- 1 _ 3 cos x =0 .
9 . sinx =-1
= Ssmx-1=-06
5sinx- | . .
= |  —-]le |3snx-1=-2 |slnxy=-—
2 5
: : 2
Ssinx-1 1 Ssinx-1== : I
= 3 sinx =—
2 3 55 | =2 3
: sinx-1=2
Ssinx- | . . 3
— =1 Slnx =—
2 5
T iT
r=—"xr=—
2 2
cosx =0 3T
. X =—
sinx =- | 2
= |siNx=- —= |x=7- arcsin| - — | " x =2T+arcsin| - —
5 5 | 5]
5inv—|— L 1
73 x =arcsin 3 X =J0 - arcsin 3
3 L .
sinx =— _ 3 .3
3 x =arcsin 5 x =7T- arcsin 3
L) L) 0<x<27
, (Vi )-
37
g()=0 o o YT
Suy phuong trinh cd 7 nghiém, trong d6 c6 nghiém la nghiém kép.
=gk .
Vay ham s6 co 7 cuc tri.

(M 101 - 2020 Lan 1) Cho ham sb bac bon A c6 bang bién thién nhu sau:
T | —00 —1 0 1 +o0
f'(=) - 0

+ 0 - 0 +
Joo 3 +00
" \ \ /
] =2 )

glx)=x" [_f'(_'r+|)] :

Tim s0 di€ém cuc tri cua ham so

Loi giai
Ta chon him F(x)=5x"- 10x" +3 '

Pao ham

g () =4[ f G+ D] #26 f G4 ) (x+1) =20 f (4 D[ 2f (x4 D +f (e +1)]

20



(x) =0 25 f(x+1) =0 ;'(:DH) 0
g x)=l= i . . . v _ = N x =
2f (x4 af (e +1) =0 2f e+ D+ xf (x+1)=0

Ta cb
r+1 =278
x4+ =0000

x4 =-0,000

. FO+1)=00) o 5(x+1) =100 +1)+3=0 _ |x+1=-1,278

= Phuwong trinh ¢6 bdn nghiém phan biét khac O .

5 2D+ Gee1) =0 = 2(5¢ - 102 +3)+ (- 1)(20¢° - 20¢) =0

¢ =1,199

¢=0,731

¢ =-0,218
= 30F - 208 - 40¢° +20¢ +6 =0 < [t =-1,045

*)

= Phuwong trinh ¢6 bdn nghiém phan biét khac O va khac cac nghiém cta phuong trinh ~ .

A A + R . 5 \ A (x) \
Vay s6 diém cuyc tri cua ham so g 1a 9.

Cau37. (Sé Bic Ninh - 2020) Cho ham s6 /) lien tuc trén Rva ¢6 db thi nhu hinh v&. Ham sb

|, xT+2x
glx)=fle-—
' ~ ' c6 bao nhiéu diém cuc tri?
Jr}.-
AN _
\/ o1 i
Loi giai
. . x+2x|
g(x)=(e- x-1)f e - —
Ta co ' -
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. +2x
._E'f‘t]'z'i“ﬂ'(t-‘t-ljh"'t"-‘t 1=0e L x4 2x
2 tle - 3 =0
Xét \ =
e - x-1=0 (1)
x4+ 2y
e —.7 (2
¢ ;=2 (2)
— 2 ]
o + 2x - B)
2
2 e
o + 2x —4 ()
2
2 .
u(x)=¢e" - x- Lv(x)=e"- r T
Ta xét 2
Ta c6 u'lx)=e"-Lulx)=0= x=0u'(x)=¢"- Lvix)=e" - x-1

Béng bién thién:

x -0 0 +mo

1'(x) — 0 +

1(x) +00 +0
s 0

ulx) =0 ¥xeR
Vay

2x

+

X

v(x) =e" -

Xét ham so

[ S

viix)=e' - x-1z0WxeR=

Ta co ham sb dong bién trén R

Bang bién thién:

X —0 0 +x

e m 0 ¥

v(x) y 0
—mn

Khi @6 cac phuong trinh (2).03).(4) ¢4 nghiém duy nhat va & (x) d6i ddu qua cac nghiém do.

Vay ham s6 & (x) ¢6 3 diém cuec tri.

()

Céu 38. (THPT Hiu Ldc 4 - Thanh Héa - 2021) Cho ham sé bac bdn ¢6 bang bién thién nhu sau:
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i 1 0 1 +00
y, + 0 _ 0 + 0 B
3 3
y \ / \
—1
50 S
- 2¥
g ('L) :(T—M)1
Tim s6 diém cuc tri ctia ham s6 [_f (r+1 ]]

Loi giai

Tir bang bién thién = phuong trinh 7 (=0 ¢ ba nghiém la X =-1; x =0, x =1

= /() c6 dang @)=k D+ =k - 'T), voi KER y3 k #0
= f(x) Zﬁf‘ E— ;+C‘

", € 1a mét hing sb

J‘f‘-l—'l‘f‘:} =-16
Ma db thi ham s6 f&) di qua 1;3) , -1 ke =-1 ST

. EaE S . .
= f(x)=-16 T_T+|_‘ =-4x" +8x" - 1

= flx+D)=-4C+1) +8G+1) - 1
= flax+1)=-4(x* +4 467 +4x+1)+8(x* +2x +1)- 1
= f(x+1)=-4x"-16x" - 16x" +3 = f(x+1)=-16x" - 48x" - 32x

) 4(x-2) [_f‘(r+|)]"‘- (x- z)*.3[_f‘(_~r+|)]:._,f"(.r+|)
E\XJ—= - -

, 4(x-2) FG+1)-3(x-2) F+1) (x-2) [4_;‘(x+|)- 3(x- 2)_;”(.~r+|)]
= g (_‘r): =

[ G+ [ £ G+

x=-2=0=x=2

o g, £ G=0 T4 (e 3(e- 2) (e 41) =0
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PhlIO’l’lg trinh: 4.’(‘(’4")‘ 3(.‘(" 3)f(T+|) =0

= 4(-4x* - 165" - 1627 +3)- 3(x- 2)(- 1627 - 48x7- 32x) =0
e - 16x" - 64x° - 64x2 +12- 3(- 16x* - 163" +64x* +64x) =0

o = 1ox* - 04x - 04x” +12 +48x* +48x" - 192x7 - 192x =0
o 32x*-16x"- 256x° - 192x+12 =0 = 8x* - 4x" - 64x" - 48x+3 =0

X6t ham sb h(x)=8x"- 4x - 64x" - 48x+3

X =X

- | X :xz

R (G) =327 - 48x7 - 1283412 =0 |x=x, .. x <-l<0<x,<l<2<x
Ta co: VOl : :
Bang bién thién:
r |—00 T -1 0 T2 1 Z3 +00
h'(x) - 0 + 0 - 0 -+
‘|—OO +OO
\ h(z2)
7
—3
hz) e 1 ~.
h(z1 —105
S
h(s)

N A ‘A s h(.’f):O c 4 ‘A A A
Tur bang bién thién suy ra phuong trinh c6 “ nghiém phan biét
Ma h(2)=-233 5 X =2 khong la nghiém ciia phuong trinh h(x) =0
= Phuong trinh g () =0 c6 > nghiém phan biét

(x-2)
BW)=
Vay ham $6 ['f e+l ] c6 S diém cuc tri.
CAu39. (THPT Quing Xuong 1-Thanh Héa - 2021) Cho ham sé ~ =/ O pamss Y= o a8

thi nhu hinh vé.
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w= flz)

y=g(x) :f(_r: - 4.r+3)— 3(x-2) +é(r— 2)

r

Tim so diém cuc dai cia do thi ham so

Loi giai

g(x)=f (- 4x+3)- 3(x- 2 +%(x— 2y
Ta cé: &

g () =f (- 4x+3)2G- 2)- 6Ge- 2)+2(x- 2)
—(x-2)2 £ (- 4x+3)- 6+2(x- 2))

X :E(LJF,:,)

g'(r) = = _f"(.‘i': _ 4}_4_3) =% . (.T- E): {*}

(*)f'(xf cdx+3)=3-(x-2Y = (- dr+3)=3- P 4dx-d=-(x"- 4r+3)+2

Pat: { =x" - 4x+3 suy ra phuong trinh trg thanh: fle)=-t+2
Yy

y = f(z)
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Cau 40.

Cau 41.

T A0 2 -3 272 1 00

t

L =]
co
b2
-+

=
b |
b2

-+

=
5y

f’{.ﬂ':l - 1] + 1] - 1] 1] - 1] + 1] - 1] +

Phuong trinh trén tuong ing véi tuong giao giita dd thi =/ 3 duong thing ¥ =1+ 2

4 “ A ~ — p— p— 2
Dua vao hinh v€ trén, ta thay phuong trinh ¢ 3 nghiém la t=0,t =1t =2

¢ =0 v -4x+3 =0 v -4x+3=0 x=l,x =3

Esd
I
(S~
+ o+

o |t=le |x-4x+3=le |x -4x+2=0e [x=2-

Eale)
i
&5

t =2 x - 4x+3 =2 x - 4x+1=0 x=2-

Tir d6, ta co bang bién thién cia ham € () nhu sau:

Dua vao BBT trén, ta két luan ham s6 ) ¢6 3 diém cuc dai

(S¢ Thai Nguyén 2022) Cho ham sé =) Jien tuc trén R c6 dao ham
£ () =(x+1)(2x7 - 3x- 9), ¥xeR i o5 £C)=F (457357 - 9x 46

diém cuc tri?

¢6 bao nhiéu
Loi giai

. . o 2g)=fG) e - 37 - 940, .
lién tyc trén R nén ham so g()=f ()4 - 327 Ox lién tuc trén

y=/)

Vi ham so
R

Ta co: ' (x) = (e )+3x - 6x- 9 =(x+1)(2x7 - 3x- 9)+3(x +1)(x- 3)

=(x+D(x-3)2x- ID:'.

r=-1
g (x)=0e |x=3 .

r=-3

Ta c6 bang bién thién

x —o0 -3 ~1 3 0
() — 0 + 0 - 0 +

| TN e

Tur bang bien thién suy ra ham s6 c6 3 diém cuec tri.

(Sé Thai Nguyén 2022) Cho ham sé da thirc bac bon y=/) ¢6 bang bién thién nhu sau
] Ragc s -1 0 1 +00
f'(z) = 0 + 0 w2 0 +

400 3 +00
f(z) \Q/ \_2/
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. 2lx) :(.‘r'—‘ - .T)[_j"(_r+|]l :

Tim sb diém cuc tri ctia ham s
Loi giai
Tir bang bién thién ta thiy rang f(x)=0 ¢6 4 nghiém phan biét, goi 4 nghiém do l1an luot 1a

X Xy XaaXy LT <-ler. <l<y <l<x, .o,
N LR (I : 3 4, Khi dé6:

a(x) =(+ - .‘l.')[ﬂ(.‘l."l" - x M+l o ) +1- 0 W+l x, )] (voi @>0)

g(x)=0e .TE{CL{ H;x - Lx, - Lx, - Lx, - 1] n-lx,-Lx-1x-1

Ta co I, trong d6 la cac
N ; s 1.2 e N , g (x) .

nghiém kép. Ta cd bang bién thién cua nhu sau:
X | - x, -1 x, -1 -1 x, -1 0 x, -1 1 4o

g(x)

N
VA% A

vay &) ¢4 10 didm cuc tri.

Ciu42. (THPT Hoang Hoa Tham - Pa Ning 2022) Cho ham sé 7 =/(¥) ¢o dao ham

o D T | ] 2 . 0 1 ¢ N
_f (.1}—{4‘.". +|IIJ"|. +ox +d‘l + & (Vor,l ¥ :-t[:}._]b._l:'._d._f[ ClR)Véf(x) C(,) dé thll‘lhu’hinhVé.

y A
1/
(] 1‘ 2 f

y=f(x)+x -2x

Biét do6 thi ham so . ti€p xtc voi truc hoanh tai diém c¢6 hoanh do X =1 Tim

e X . .
. ,glx) =1 (‘t - 3)+—- 3x* +8x°
tich cac diém cuc dai ctia ham so 3

Loi giai
g(x) :_;"(.1': - 2)+i— 3x" +8x° Tl = 2 = Ve Pt - 1248 -
. Xét 3 i g'(x)=2xf (.1 .,]+.,_1 12x" +16x
x =0
] F = = - 3 3 -
. g(x)=0e= 3.1'[_}‘"(.1" - 3)+.‘r' - Ox° +S] =0 i (1 - E) =-x"+0x" -8 (*)

27



Cau 43.

(F)e (t)=-t"+2¢

biat 7 =x" - 2 Khi do, . Cac nghiém cua phuong trinh nay la hoanh d¢

P S O I A W T e N O S
giao diém cua hai d6 thi ham so6 y=f va ¥ = 0 *2 Ve hai dd thi ham so trén cung hé truc

ta duoc:

t =00t/ m) )
¢ =1(KTM ) = [lﬂ ]

-
t =20t/ m)

R
1
R 2
=]
]
S

R

I

I
it

* Tir 46 thi ta suy ra
(Vé6il =1 Joai vi 14 nghiém boi chin)

* Bang xét ddu & (x).

x — -2 —2 0 V2 2 o0
g'(x) - 0 + 0 - 0 + 0

* Vay cac diém cuc dai cia ham sé € (¥) 3 x = /2 .

(S6 Vinh Phiic 2022) Cho ham s / () =ax’ +bx’ v o’ +detela20) oo /(- 2)
d6 thi nhu hinh vé bén dudi.
Yy

0

. . .T: - I | 3
g(x)=f — |- x
s A 3:R s, \ J4 X
Tim soO dlem cuc tr1 cua ham SO ' !

Loi giai

(-1 L. (1] .
s =f| |- 5 = |1 |- ¥
| ) | X )

Ta co:
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| ' 2 ., 1)

i

gl[.‘r}:II——ﬁ _}‘[l——ﬂ—l.‘r:—_j - —|- 2x
x| x ) x| x
. 2 . 1 | 1 | 1
glx)=0e = f [l- —|=2x e f [l-_w = (®)
x | x| | x ) B
Xt ]
.T: - I =
glx)=f|——|-*
Nhan xét: SO cuc tri cua ham so g la s6 giao diém (khong tinh diém tiép xtc)
1
i J,‘ :’—
. 1] 1
y=f [l- L 2
cua do6 thi ham s6 © ¥ ) va do thi ham so x
1
N AR 1 1s Ah(x):_i A A A rr A sl AI‘Z}N(I-T)
V¢ d6 thi ham so X trén cung mdt hé truc voi do thi ham so -~ - ~ 7, ta duoc:

[yn |

|

LZGE(D;I) x* =
X

(*)= L::!:rE(I.:B) o |3 =

I el
— =ce(3;4x) x =

ey

| &

A= ==
I

— v _
I
%
=l

Vay ham s6 co 6 diém cuc tri.

Ciu 44, (S& Ca Mau 2022) Cho ham s6 * =/ O c6 dao ham / () =4 - 10x [, f(0)=3

. glx) 2[_3“(:5)] i +1

s0 diém cuc ti€u cua ham so

.Goi ¥ 1a

. Tinh gia tri biéu thie T =-2&" +k- 5
Loi giai

Ta 6 f(x) :J‘f’(-‘f)ﬁ{‘r — J(il.r"‘ - IG.T){?’.T =x* - 8x° +C.
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Ma (0)=3=cC =3

Vay 1 (x)=x"-8¢"+ 3'

a'(x) :2.2.1'._}‘”(1': ),f (.‘l.': )

v =0 v =0 x =0
g'(x)=0< _,‘f”(.r: )ZD = (.".': )_ - S(x: )— +3=0= | x =m/4f4 isfﬁ

=0 |aey-16()=0  |¥=n2

Bang xét dau

0+ 0 -0 + 0 - A

g'(x) - 0

Tir bang xét ddu, ta thay sé diém cyc tiéu cua ham sd g(x) a4 = k=4

vay T =-33,

FQO)=0. pee v =1(X) 13 ham s bac bén va co

2(x) Z‘j(x* )+ .‘l.':‘

CAu 45. (Mi 104 - 2020 Lan 2) Cho ham s& /) ¢6

db thi 1a dudng cong trong hinh bén. Tim s6 diém cuc trj ciia ham sb
y

—

[N o

Loi giai

K&t hix)=f (_T' )+ x”

h(x) =dx £ () 420 =2x (202 £ () +1)
Co
r =0

hix) =0 3-\'(3-‘*':_3'”'(-1"')+|) =0« .'11-_2;'--(1-—' J+1=0 (1)

20 ()+1=05 ()= = (#0) ()

ix

bat rEtE :J{_ (t>0) phuong trinh (2) tr¢ thanh:
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= L (s
@)= i (t>0) (3)

1
T y=1"(x)

V& d thi ham 2Jx tren cung hé truc toa do v6i ham *

y

t=a>0= " =a=

Dua vao db thi ta co: phuong trinh (3) ¢6 nghiém duy nhét

Bang bién thién:

x -0 —i/c_r 0 i/c_r +o0
0

h'(x) + 0 - 0 +

)
h(x) /\0/\
\ f(a)+~a f(a)+~a /
g(x)z\ff(X)\=\f(x4)+x2\ /\ /\
0 0 0

g(x) :‘_,f"(r" )+ .‘I.':‘

Dua vao BBT ta théy ham s ¢ 5 diém cuec tri.

Cau 46. (HSG 12 - Sé Quing Nam - 2019) Cho ham s6 ¥ =/ (¥ ¢4 dao ham trén R, db thi ham sé

= £y ) =| ()] - 45 G+
y=f) dudng cong ¢ hinh v&. Hoi ham so ‘[ ' ] )
cuc tri?

¢6 bao nhiéu diém
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-2

Loi giai

gG)=[/(D] - 47 G)+1

bat
A x =ala>2)
; e flx)=2
frd (x) =2 fix).f(x)-4f (x)=0=|" = | x =-1
fF(x)=0 5
x =2
Khi do,
Do d6, ta c6 bang bién thién:
7| -1 2 a + oo
y' - 0 + 0 - 0 -

T® 1 + a0
' g(2)<0 —

A 1t 1N AV =g\ P . X A M A \ \ 1A . < R £
Suy ra d6 thi ham s6 Y=g () c6 ba diém cuc khong nam trén truc hoanh va bon giao di€m voi

Ox

< v =h(x) =|g (11

Vay dd thi ham sb - cosdeuctrila 3+4 =7,

Af(x)

Cau 47. (THPT Mai Anh Tuén - Thanh Héa - 2021) Cho ham s thoa man
X L1 . .
()=[f )+ —x*- —x' - 20’ +4x
¢ ! 4 3

F(-2)<7(2)=0,

do thi y=J (x) 1a duong cong trong hinh bén. Ham s co
bao nhiéu diém cuc tri?
Y
&
DY
N\

—2/ 0 1\/ z

Loi giai
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Cau 48.

N (-T):_f'(.r)+l—r" - l.r'" - 2x +4x
Xét ham so 4 3

Taog M) =@ x - - dxad = () (- 2)(x- 4)
aco

A(x)=0= £ (x)=0- ) - 4)

‘ v =(1- ) - 4 '
Vedd thiham sé » =07 D0 /G

x=lx =+

1én cung hé tryc toa 6 v6i do thi thi hai d6 thi nay cét

nhau tai 3 diém

: 28 : 23
h(-2)=7(-2)- =<0, (. (1) =fF(1)+ =,
Ma 3 (o /D07 12
: 2
Bang bién thién
R (z) - 0 + 0 — 0 +
+o00 +oo
h(z) /
\ / \ y=0
~N

\ 5 <A A A . \ A h r - R . \ < \ . + R A
Tur bang bién thién suy do thi ham so6 ) ¢6 3 diém cuc tri va cit truc hoanh tai 2 diém phan

. g(x) :|.|’1(.1‘J| 5

biét nén dd thi ham s cuc tri.
(THPT Ddng Quan - Ha Noi - 2021) Cho ham s * () 1o tuc trén cac khoang (ee:2)
(2:40) ¢ 48 thi nhu hinh v&.
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P P . Z r)= : 21. - I + 2
Tim s6 diém cyc tri cua ham s6 g(x)=1 (| | )
Loi gidi

g(x]:_fqﬂx— I|+E)=‘? g'(x) :%j"q}r— I|+3)

Ta c6
|2.‘r— I|+2 =-1(rv)

g'(x)=0= _f"(|3.r— I|+2):Dﬁ |2.‘r— I|+E —%(L"N) = |E.‘r— I|+2 =4

|2.‘r— I|+2 =4

3
Yy=]="2 )
= [2x-1=2= v-l=2 2
2x-1=-2 l
r=-—
2
® - () : - o)
' X =— ' X =— X =—
£ khong xacdinhtai 2va® "/ dbiddutai 2 ,nhungtai 2 thi & khong xéc
13
Y =— ¥ =—
27772

J (x) kxd tai x=2). Vay ham s6 ¢6 2 diém cuc tri 1a .

dinh (vi
Cau 49. (Chuyén Lé Khiét - Quang Ngii 2022) Cho ACY 14 ham da thtrc bac © sao cho dd thi ham s6
. f(2)<0, 7 (1)=>0.

y=r1 () nhu hinh vé va

- »
. A 12 .2 ) . ¥ :‘f (.‘L'_ +4x+ 5)‘
Tim s6 di€ém cuc ti€u cua ham so
Loi gidi

+ Pat e = (> +4x+5)= g () =@x+4).f (> +4x +5)



% =2 =2
g (x)=0 = ¥=-2 - X +4x+5 295(343)‘1. 4dx+5-a=0
| _f"(.'rz +4x+5)=0 |2 +4x 4523 2 adr e =0
_.‘rz +4x+5=4 _1—3 +4x+1=0
x =-2
=

— - S 4 dx 45 =3a 4 4r45 = a
x==-2++Ja- 1 (vi ? +dx+3=3x"+4x+5=4 nghiém bdi chan)

=)

+ Bang bién thién ctia ham so -

x - 2-fa-1| 73 -2 “2++fa-1 +x

g'[ x| +xo - 0 + | + 0 —

F@>0
2(x) \\ /ﬁﬂ' 2

TR
ol N N T N .

LV Z‘_f(x: +4dx+ 5)‘

Vay s0 diém cuc tiéu cia ham s6 1a 4

Cau50. (THPT Thi xa Quéng Trj 2023) Cho ham sé ¥ =/ (¥) ¢ dao ham lién tuc trén R . Bidt ring
Y :_f'(.‘r: - 4.1')

ham so ¢0 do thi cua dao ham nhu hinh vé dudi. SO diém cuc dai cia ham so
y=f(x*- 6] x[ +5° +12|x]) .,
bang

y N

y=(f(x*-4x))
v =f(x*- 4| x[ +0x*- 4|x])

Tim s6 diém cuc dai cia ham so

Loi giai

z(x) :_f'(.'r: - 4.1')=P z(x) :[_}"(1‘: - 4.1')] =2(x- 2}_}"'(.1': - 4.1')

Ta c6

Tir hinh v& ta suy ra glx)=(x- ) x+1)x-5) hix),(hix) :'-_‘U'?'.‘l.'}.
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Cau 51.

hix) hix)

5 :(.‘r' = 4x- 5) 5

i i

= _fd(.‘r: = 4.1') =(x+1)x-5):

pat ! =x" = dx= f1t) =(t- 5) W1), (1) 20 gnids /%) ¢ didm cue trj X =95,

Xét ham sO
P(x) =f(x*- 60" +5x7 +12x) = Plx) =(4x" - 18x +10x+12) -/ (x* - 62" + 527 +12x)

4x" - 18x" +10x +12 =0 4x7 - 18x7 +10x+12 =0
—r

Plx)=0=| . . . _ _ )
f (.T' - Ox +5x7 +|2.1') =0 X7 = 0x 50 +12x =5

Giai phuong trinh
- 7 - o
3+Jﬁ}m:3 J7 3+ﬁ}0;1‘ 3 JE{DH_

<lx= =
2 2

3::-[11.1': =

= X =—
2 2

i}t};r

y =P(x)

Suy ra ham $6 - ¢ 5 diém cuec tri duong. Do d6 ham s6 ¥ =P(| x]) ¢4 11 diém cyec tri.

Ta théy h-lzl Px]) = nén =P(x)) ¢ 5 diém cuc dai va 6 diém cuc tiéu.

(Chuyén Lao Cai - 20200 Cho ham sb ! (x) c6 dao  ham
Fx)=x(x+2) (x+4) [ X +2(m+3)x+6m+ 13] " C6 tht cd bao nhiéu gid trj nguyén
cta M dé ham sb /() c6 ding mot diém cyc tri?

Loi giai

x =0 x

=0
) (x+2) =0 x=-2
f&)=0e ., adl
(x+4) =0 x =-4
Ca2lme)rsome1s =0 | +2m+3)x+6m+18=0 (+)
Taco : )

7 (*)

Pé ham so c6 diing mot diém cuc tri < Phuong trinh v0 nghiém, c6 nghiém kép hoac

c6 hai nghiém phan biét trong d6 c6 nghi¢ém la ~ 4.

_ ‘ ® .
ruong hop 1. Phuong trinh vo nghiém

= A =4m’ +24m +36- 24m- 72 =4m’ - 36 <0

[_~. ca-1- 9l
o -3emed=>me -2 -1:0:1; 2

. m=3
*) = A=dm- 36 =0= ;

Trwong hgp 2. Phuong trinh c6 nghiém kép ==

X N ) A Aoia X X L X, =-4.
Truwong hep 3. Phuong trinh c6 hai nghi¢ém phan biét ™1, “2. Trong do ™!

. m<-3
x,x,= A=4m - 36>0=
i m=3

Phuong trinh c6 hai nghiém phan biét
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(S =x +x, =-4+x, =-2m- 6

Theo dinh li Victe ta co ] P =x.x, =-4.x, =6m +18

x, =- 2m- 2

3 9
= gﬁ-Em-E:-—m-;ﬁm:5
2

~

1 =3
X, =-=—m-
2 7

i

b2

s-1;0:1:2:3;5

* = * =1 thoa man yéu cau deé bai.

y=f)

l_2. _
Véymel 3

Cau 52. (THPT PTNK Co sé¢ 2 - TP.HCM - 2021) Cho ham sb
_f"(.r) —(x-2) (.1': - .‘l.') v

c6 dao ham
6i VXER Goi S1a tap hop tAt ca céc gia tri nguyén duong cua tham

1 '
i ‘ ¥ bx+m
= " ¢6 3 diém cuc tri. Tinh tong céc phan tir cua S9
Loi giai

sO M dé ham so

x =2
() =Cx- 2y (.‘I.': - .‘I.')='-“ f'x)=0= | x =l
Ta ¢6 * =0 Véi ¥ =2 1 nghiem kep, * =1¥ =0 13
nghiém don. Do d6 ham s6 f=r&) dat cuc trj tai ¥ =¥ =0
glx)=f i—.'r: -box+m|= g'(x)=(x-0)f" I;.T: - Dx+m
bat L < - L < ' Khi do:
[ x =6
1,
—x = Bbx+m =2
2
"(x) =0 .
g I;'L - ox+m =0(1)
1,
;.1." - ox+m =1(2) )
L= Gia s¢ M la nghiém cuia phuong trinh thi

—x - 0x, +m =0 X . )
2 do @6 "0 khong thé la nghiém cta phuong trinh ~~~ hay néi cach khac phuong
1, '
W).(2) fl=x"-06x+m
trinh 7’ khong c6 nghi¢m chung. Vi vady, dé hamso ' = "'¢6 3 diém cuec tri thi
phuong trinh 12 6 hai nghiém phan bist khic 6 hay
A =0 9- ﬂ}[:l
A >0 2
| (m-1 nez! r a
1B - 0.0+mA0S 19~ ‘ . 0= m<l8§-="—me|1,2,..,17,
7 h i /
1 . m =18,m =19
;.G' - 0.0+ m #l

Vay tdng cac gid tri cua M la; 1+2+..+17 =153
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Ciu 53. (THPT HO Nghinh — Quing Nam - 2022) Cho ham sb VACO IR dao ham
F(x) =(x+17 (7 - 4x)

z(x) Z_f'(h': - |3_1'+m)

. C6 bao nhi€u gid tri nguyén duong cua tham so " d¢ ham so

co dung 5 diém cuc tri?
Loi gidi

a(x) :_f'(h': - |3.‘L‘+HI):? gl(x)=(4x-12) -_f"(ﬁ.'r: - IE.THJ:)

Taco
( I
(x)=0e (4x-12) - 2x" - 12x+m)=0= .
gx) ' )/ F(2x - 12x+m) =0

Suy ra

¥ =3 x =3

27 - 2x +m =0 2x° - 12x+m =0 (I_‘.I
— . — .

25 - 25 4+m =4 2x* - 12x+m- 4 =0(2)

2%° - 12x4m =-1 257 - 12x+m+1=0(3)

Vi phuong trinh (3) c6 nghiém kép nén ta chi xét 2 phuong trinh (1) va (2).
Nhan xét: phuong trinh (1) va (2) khong c6 nghiém chung.

Yéu cau bai toan suy ra phuong trinh (1) va (2) déu c6 2 nghiém phan biét khac nhau va khac 3.

A, >0 3o-2m=0 m=18

23 -123+m =0 m =18 m =18
X = = = m=|8

A, =0 30-2(m- 4)>0 m=22

- =77 =77

2.3 -123+m-4 =0 M Fes M Fas

IR
Vi ™ nguyén duong nén mE L2317y

Ciu54. (THPT Bii Thi Xuén — Hué - 2022) Cho ham s ¥ =/() c6 dao ham
() =(x-17(x* - 2x)

 f (7 - 8x+m)
sO

v6i "XER €6 bao nhiéu gia tri nguyén duong cta tham s 7 dé ham
¢4 5 diém cuc tri?
Loi gidi

. o2(x) :_}"(1‘: - S.‘L‘+HI)=? gi{x)=(2x-4) -_f"(.‘r: - S.‘rﬂn)
Dat .

Flx)=(x-1) (.'r: - 2.1'):? gix)=(2x- S}(r: - Bx+m- I): (.'r: - S.‘L‘+}H)(.‘l.': - 8x+m- 2)

[ =4

¥ =-8x+m-1=0

(x)=0e=| |
£ x = 8x+m=0
_.‘l.': - Bx+m-2=0
- Sx4m-1) 20
Céc phuong trinh (1.(2).3) khong c6 nghiém chung tirng d6i mét va (> x+m- 1) voi
VxeR

Suy ra 8 ¢6 5 didm cyc tri khi va chi khi (2) va (3) 6 hai nghiém phan biét khac 4
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Cau 55.

16- m>0 ‘m <16

l6- m+2=0 m=18

= o= = m <6,
1= 32 4+m =0 m =16
16-324m-2 =0 m =18

M nguyén duong va M < 16 ngn co 15 gia tri " can tim.

) =f(x)

Chuyén Quéc Hoc Hué 2022) Cho ham sb bac ba J c6 bang bién thién nhu sau
y g

” / -------\-\""—\-..\_\_\_k ‘i e
¥ :_f'(.r: - 2x+m+ I)

Co tat ca bao nhiéu gia tri nguyén ctua tham so ” dé ham so
cuc tri?

Loi giai

oy =(2x- E)_f"(.r: -2x+m+ I)

Ta cé
x =I x =I
= |x =2x+m+l=-1 < |x - 2x+m+2=0 (1)
¥ =0 1 =2r+m+l=3 x*=2x+m-2=0 (2)

Ham s6 c6 ba diém cuc tri khi va chi khi phuong trinh y' =0 c6 3 nghiém bodi 1¢ phan biét.
Cach 1:

Dé y rang hai phuong trinh (1) va (2) khong c6 nghiém chung.

Diéu nay xay ra trong cac truong hop:

THI1. (1) c6 hai nghiém phan biét khac 1 va (2) khong c6 hai nghiém phan biét

‘ALL,=0 ,
-1-m=0 m<-1
e U-20+m+220 o |, =] = Im#-1
A, =0 . : >3
e 3- m =0 7 =2 (V6 nghiém).

TH2. (2) c6 hai nghiém phan biét khac ! va (1) khong c6 hai nghiém phan biét

‘AL, >0 )
: 3-m>0 m <3
S I -214+m-220 _ |, »3 <= im #3
.&“] =<0 =1-m =0 m =-1 e -lsm<3
mE{—l.fG-fl-fE;

Vi M nguyén nén

¢6 3 diém
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Cau 56.

TH3. (1) c6 hai nghiém phan biét trong d6 c6 1 nghiém X =1 va (2) c6 hai nghiém phan biét khac
1.

(1) co nghigm ¥ =1 = I'- 2.14+m+2 =0 = m =-1 Khjd6 (1) tr& thanh
x'-2x+1 =0 khong c6 hai nghiém phén biét. Trueong hop nay khéng théa man.

TH4. (2) c6 hai nghiém phan biét trong d6 c6 1 nghiém X =1 va (1) c6 hai nghiém phan biét khac
1.

(2) co nghiém X =1 = ' - 2.14m=-2=0 = m =3 gpi d6 (2) tr6 thanh

x*-2x+1 =0 khong c6 hai nghiém phan bi¢t. Truong hop nay khong thoa man.

Vay co 4 gia tri nguyén ctia ” thoa man la mE: - Lok 3 .
Cach 2.
x =1
e |x-2x=-m- 2
Ta cb y' =0 x'-2x=-m+ 2.

n

N g e Ly —y--7
V& d6 thi hamso ¥ =% = =¥

L

[-m+2>-1
Tur d6 thi, suy ra [-m-22-1 & -l=m<3,

| :
én nén cd i4 tri &n ct o~y mE = L0 2
Do ™ nguyén nén c6 4 gia tri nguyén ctia ”? thoa man la R

(THPT Trin Quéc Tuin - Quang Ngii - 2022) Cho ham sd A co

x) =l - Tx+100x" - 2(m+1)x+2m+06 _ . . .
£ =( X ( ) ) Hoi co tat ca bao nhiéu s6 nguyén ™ khong

c g()=7f( +1)

vuot qua sb 2022 a0 cho ham s ¢6 9 diém cuc tri?
Loi giai

L b

x
¥ -Tx+10=0 = |x=

f)=0= . :
h(x)=x"-2(m+1)x+2m+6 =0 hx)=x"-20m+1)x+2m+06=0

Ta c6
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e =20 (¢ +1)

W x =0

glx)=0=| . .
x+1)=0

Cho ] ( ) .

. . . “(x* +1)=0 . .
Pé ham so g(x) ¢6 9 diém cuc tri < phuong trinh / (1 ) c6 8 nghiém don hodc boi 1&
khac 0.

, X+l =2 x ==l
) _f"(:r' +1)=0= ! = | A
= - = x ==L
+THI: h(x)=0 v0 nghi¢m hodc c6 nghiém kép thi v Al=3 ! (ko
xét nghiém kép néu ¢6 cia "V =0 1i n6 1 nghiém boi chin)
(X" +1)=0 ) .
Suy ra £ +1) chi ¢c6 4 nghiém don = loai.
+TH2: h(x) =0 ¢6 hai nghiém phan biét X =@ x =b y4; (a< b).
(P 41=2  [x==
e +1) =0 X+l=5  |x=H
x+]1)=0 <= = R
’ ! .‘I.': +1 =g i+l =a (2)
CHl=b | +1=b (3)
A 2 r [_'}._ « e .-'}i
Yéu ciu bai toan ) va 3) c6 tong so nghiém 1a 4 nghiém phan biét khac | = 01,2 .
l<a<b
a,b&| 25

h(x) =0

< phuong trinh ¢6 hai nghiém phan biét ¢, ©>1 vakhac 2, 5.

hx)=x"-20n+Dx+2m+06=0 Vi x> 1

0 Xét phuong trinh
o 2mlx-1)=x"- 2x+6 véi x>1'
' - 2x+0
em=——""""=k(x). x>1
2(x-1) '
v -2x-4 x =1~ '\.E
k()= =0
M- _
Khi do 2Ge-1) v =145

Béng bién thién
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Cau 57.

> 1 2 1++5 5 +
¥ (x) : 5
0 I i +xo
| |
| |
| |
; a
- |
K(x) 2
/ 8
5
m = -.E
= {m #3
21
m F—
Yéucdubaitoan - 8 . Véidiéukign mEZ va m <2022

Suyra M E ' 4:5:...,2022]
uy ra b,

Vay ¢6 2019 gja tri M théa man.

y=f(x)

‘ , “(x) =(x- 7)(x* - 9), ¥reR
(M3 101 - 2021 LAn 1) Cho ham s6 S @) =x- 1) -9) xeR

c6 dao ham

A n , £ FO J g(-"):.f—(|""j +5'T|+‘l”) s A
bao nhiéu gia tri nguyén duong cua tham so6 7 d¢ ham so c6 it nhat 3
diém cuc tri?

Loi giai

) == T - 9), wreR
CO: .

Ta
x =7
fFx)=0e= |x=3

x=-3

g'(x) :[_f'(|.r'" +5.'r| +m)l - :(|.'r"‘ +5.1'|+m)r._f"(|r"‘ + 5.1'|+m)

_ (3.1': +5 ](1 + 5.1')

|-r"‘ +5.T| ’fq‘“ +5""|J””)

Nhan thay: X =0 13 1 diém cuec trj ctia ham sd.
|.1"-‘ +5.r| +m =7 |.1"-‘ +5_1'| =7-m
_f"(|.‘r'-‘ +5.‘L‘|+!H) =0« |.1."-‘ +5.1.'| +m=3 = |.‘I.'3 +5.T| =3-m

|.1"‘ +5.‘r| +m=-3 |1 +5.‘r| =-3-m

Cho
L h(x)=x" +5x= K (x)=3x"+5>0,YxeR
Dat .

Bang bién thién:
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Cau 58.

[h ( 'r}| +0 +o0
\ //ﬂ'? )

Tur bang bién thién suy ra: Yéu cau bai toan trong duong v6i 1 - m >0 m<7

= mE{I;E;B.jJr;S;EJ:

(S& GD Quing Nam - 2019) Cho hai ham da thirc ¥ =f (-"), y=gG) o 4 thi 13 hai duon
g g

cong & hinh v&. Biét rang d6 thj ham sé ¥ =f () c6 ding mot diém cuc tri 1a 4, d6 thi ham sb
7

(. ) AB =— )

Y =87 ¢o ding mot diém cuc tri la B va 4 . C6 bao nhiéu gia tri nguyén ctia tham s

(-5:5) 2 ¥ =||_f'(.‘r)- g(.'r:1+m|

M thudc khoang dé ham sb -

co6 dung 5 diém cuc tri?
YA
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Cau 59.

. o e . ’ . L e ’ . l'( _J - P
h(x) =f () g(l),ta 6 hG)=f'G)- g'G) A =0= x=x

bat ; ;
hix)=0 = x =x hode ¥ = (.‘(] <X, <X, y
- 7
h (.T,, ) = (.‘l.',, )- o (.T., )=-—
;1. .
. v =h ()
Bang bién thién ctia ham so y =h'x la:
T —00 Lo +0o0
h(x) — 0 +
+00 400
(ORI
T4

. vy =kG) = G- 2 ()
Suy ra bang bién thién cia ham s6 ! ! |"f e |lé:

T —00 L1 To T2 +00
K (x) - + 0 - +
+00 : +00
k(x) \ / \ /
0 0

e v=k&em , .z )
Do @6, ham so - cling c6 ba diém cuc tri.
v :|ﬁf (x)+ m|

C X 4R ik v =kCdem .
Vi so0 diém cuc tri ham so - va so

bang tong so diém cyc tri cia ham so6 -

kG )+ m =0 cv=kGdem
cll

nghiém don va s6 nghiém bdi 1¢ cua phuong trinh , ma ham so6 -

¥ :H_,f"(.'r)- g(_1'1+m|

c6 ba diém cuc tri nén ham so
kG4 m =0

c6 dang nam diém cuc tri khi phuong trinh

c6 ding hai nghiém don (hodc boi 1¢).

vy =k €9 kG )+ m =0

, phuong trinh c6 dung hai nghi¢m
7

-mzZ— = m=-—

don (hodc bdi 18) khi va chi khi 4 4.

7
m=<-—

Duya vao bang bién thién cua ham so

.mel(-55) f}:E:—4;—3;—El
va nén .

= () =(x* +9x) (- 9
(Chuyén Vinh — 2022) Cho ham sé ¥ =/ () ¢6 dao ham 1a 7 ) (< +9x)(x* - 9)
x€ER (g gia  tri tham s6 M  dé

yv=gl(x) :_,f"(|.r"” + 3.1'|+ 2m- m:)

vO1 moi

bao nhiéu nguyén cua ham so

c6 khong qua 6 diém cyc trj ?
Loi giai

(- x) :_,f"(|— X - 3_1'| +2m- m:) = f (|1 + 3.1'| +2m- m:) =g(x)
Do

chin tirc dé ham sé6 &) ¢6 khong qua 6 diém cuc tri (cu thé 1a t5i da 5 cuc tri) thi ham

h(x) :_,'f"[:.r'" +3x+2m- m:]

nén ham s6 nay la ham so

¢6 toi da 2 diém cuec tri duong.
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W) =G +3) £ (F #3x+2m- m?) =0
1 (x) =37 +3)f (" +3x+2m- ) =0 o da 2 nghiém boi 1¢ duong.

Ttrc phuong trinh

' +3x+2m- m =0 x +3x=m - 2m =y,
" +3x+2m-m” =-9 X +3x=m -2m-9=-y
-, S : ®)
X +3x+2m-m =-3 x +3x=m -2m-3=y,
x'+3x=m -2m+3 =y,

O +3x+2m-m” =3
VL. VLV ve Lo aX oy
<3774 phai cat do thi

Nhu viy dé thoa man dé bai thi bén duong thing 1an luot la *°F
=x" +3x cb ¥V =3x" +3>0, xR va

Y =X +3X i 1i da hai nghiém duong. Xét ham sé

v(0) =0‘
1A _ _ ] * Z. L2 A N , ,
Im+3=(m-1)+2>0 luén dung nén hé ) c6 toi thieu 1 nghiém, tir do ta co:

Nhan thay ™
e T -2 * CA L 1s A1 A .2 .
Truong hop 1: m” = 2m =0 = me[0;2] thi hé ) c6 1 nghiém tirc ham s6 ludén c6 3 di€ém cuc tri
. (m <0
m=2m=0s= N )
Truong hop 2: 7S thi hé dang c6 2 nghiém dwong. Do ham s6 c6 t6i da 5
diém cuc tri nén chi c6 t6i da 2 nghiém duong toc ta co6 di€u kién du la:
- 2m- 9 <0
. = me[- 113]
m” - 2m- 3 =0
v 4o X A ’ - 121
So voéi diéu kién ta suy ra " €i-L3},
. \ r— I e ! 4 4 r . ~ 2
Tir hai truong hop ta suy ra ™ S LOLEZ e o s gia tri nguyén " thoa.
V=0 6 db thi nhur hinh v&. C6 bao nhicu gid

Céu 60. (Cum Trudng Nghé An - 2022) Cho ham s6 -
, -2021:2021] .. () =f (¥ +4x|+m ,
tri nguyén cua tham so ” thudc doan [ 202% “D“l] dé ham so g ’ (| | ) c6 it nhat

5 diém cuec tri.
' A
) \

“y

Loi giai
\ c V=x +dx= yp =5 +4>0
Hamsé * =) ! , xeR
,’=,S+-“ K12 .v A e A
Dod6” =" 7" laham s6 18 va dong bién trén R
glx)=f (|.".'F + 4.1'| +m) o . Oy N
la ham so chan, c6 d6 thi nhan truc 1a truc doi xung.

= h(x) :_,f"(.r'{ +4x+ m) ,
¢0 it nhat

CHdx=0= x>0 +4x<0<= x <0

2

Vay ham s6
gl)=f (|."."{ + 4.1'| + m) 5
co it nhat - di€m cuc tri

Ham so
hai di€ém cyec tri duong.
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Cau 61.

g g
o +dr+m =0 o +dr =-m

= h(x)=0e

B () =(5x" + 4)_}‘"(.\'5 +4x4+m)
Ta co

A A ] ’ = A A . + R J \ A ’ 5 A . \ A
Yéu cau bai toan tong sO giao di€m c6 hoanh d¢ duong khac nhau cia d6 thi ham so

5 5
o +dx+m =2 4 =2-m

-"
y=x+4x L s ¥E-myy=2-m ., s ..
g v61 hai duong thang - . itnhat1a 2
-m=0
= = m=0
2-m=0

[-2021:2021]

Do ™ nguyén va thudc doan nén c6 2021 gia tri m thoa méan dé bai.

(Chuyén Son La 2022) Cho ham da thirc =/ Hamsé ¥ =/ ¢6 db thi nhu hinh v& sau:

)

I3 1\/2 3 P

me[0;6],2mE L 42 1500 o8 g(x) =f(x*- 2|x-1 |'3-"+*’”) o

Co bao nhiéu gia tri cua ” de
dang 9 diém cuyec tri.

Loi giai

Ta g € =f(x-1]-2|x- 1] +m- |).

Do thi ham sb ¥ =& () nhan duong thang X =1 1am truc dbi xtng va ham s6 V' —8 () 1uén c6
mot diém cuc tri la X =1

Xét truong hop X > 1 . ta co: g(x) :_f-(-‘t': - 4x+ 3+m) g’ (x) =(2x- 4) -_f"(.‘r: -4y 42 +m).

v =2

- 4x+24+m=0(*)
g'(x)=0s [-x" +4x-1=m(1)
-xt +4x =m(2)

-x* +4x+1=m(3)

*)  « ‘A < . NP ‘A A 1T, (x) = A 1a
Phuong trinh ) néu co nghiém thi cic nghiém nay s& 1a nghiém boi chin cua & (x) =0 nén ham
s6 () khong dat cuc tri tai cac nghiém nay.
D3 thi cic ham sé ¥ =" T tdx- Ly =-x 4dx, vy =-x +4x+]
bo1 hinh dudi day:

trén khoang (1; +0) duoc cho
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Ham sé6 ¥ =€) ¢g 9 cuctri © Hamsd ¥ —8 () ¢6 4 cuc trj X >1

b=<2m=<8

2m =4

J<m=<4

r=>l= =

< Phuong trinh & () =0 ¢4 4 nghiém phan biét

m =2

, N 1 2470
Két hop véi diéu kién 2meZ 3 0=2m=12 ¢ duge: Zme 0.1 2'-3'-4'-?f, tec la

1 .3 .7
me { 0; ;.j 1; ;.j 2;;}
< = <) .Vayco6giatricua " thoa man yéu cau bai toan.

v

CAu 62. (THPT Trin Nhin Téng — Quang Ninh 2022) Cho him s6 ¥ =/ (%) 13 ham da thuc co
F2)=36,/(-2) =32 Hamsb S () ¢ bang bién thién nhu sau:

& |—oo -2 V2 0 V2 2 +o0
:

f'(x)

)

/—1 -1 —l\
— —00
C6 bao nhiéu gia tri nguyén cua tham s me(=30:50)  4&  ham  sé
e 1)
g(x) =|f a1, ,}ﬁ +m
\ x+l) 2x-1 6 5 diém cuc tr ?
Loi giai
([ 2yv-1] ( ] . A 2r-1] 2
hix) =f 2x I‘_ B _ D=R\ l;_||. B (x)=f 2x ||. 3 4 12 ﬁ
Xét | x4l 2x- 1 127 ) Ta s |+l | (x+D) (2x- 1)
. S 2x-1) -4 x+1) - , -
B =0 | | S 2] ="t
Lkl ] (2x- 1) g5 x+1 ta duge phuong trinh -’“
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u(t) =—

bat " dé dang suy ra dugc bang sau
to|-= =2 -2 0 2 2 +30
!LD ; i ol - K 0
u(r) | o e T i g
r ll._h‘ S Ay~ :«"‘r o
f {I.I I - S — i -_
| .
—30 —0
[ -
=G —{
. -4 t =1 -
j {{} :_3‘::' |i{ —_n h ~0 . xzil
Do dé ! ~ ~ thay lai ta dugc (x) = c6 nghi¢m duy nhat 4 . Tacb bang
bién thién caa #(¥) =0,
_ 1 1
X ‘ -0 s | B 3 +
1 |

h'(x) - - 0 + +

36+ m T S A 36+m
hix) 1 ; 7

“a—x| A ogam 7 —x

Do "% ¢6 1 didm cuc tri nén dé ham sé | 7| ¢6 5 didm cyc tri khi chi khi ) ¢t truc hoanh
36+m>0

- Dﬁ—’_’rﬂ{m{ZS
tai 4 diém phan biét do d6 tasuyra | <> F7M=

. Vay c06 63 gid tri cua m.
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