T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

& DANG 1: Cho d6 thi ham s6 y = f(x) xac dinh s6 nghiém cta phwong trinh f(t(x)) =k

Vidu 1.
Chohamsd f (x) lién tuc trén R c6 d6 thi y
y=f(x)nhu hinh bén. Dat -3
g(x)zf[f(x)] xac dinh sd nghiém cta i
phuong trinh ¢'(x)=0 —2 1' 0 ? - !
A. 8. B. 7. |
C. 6. D. 5.
N T 1
G Loi giai
@ Chon dap an A
Ta cé
@)=L ()] = £ @) [f ()]
x=-1
'( ) 0 f’(x)=0 x=2
x)=0c =3
’ FLA]=0" | F(x)=1(1)
f(x)=2(2)
y
S 3
/.:\ y=1
y=2 [ | N\ /
! 2 [z
-2 1 0 ! 3
8 ________ 1

Phuong trinh (1) 6 3 nghiém vi duong thang y=1 cit d6 thi ham s& f (x) tai 3 diém phan
biét.
Phuong trinh (2) 6 3 nghiém vi duwong thang y =2 cat d6 thi ham s& f (x) tai 3 di€m phan
biét.
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
Suy ra g'(x) =0 c6 8 nghiém.

Vi du 2.

Cho ham sd f (x) lién tyc trén R ¢ d6 y |

thi y = f(x)nhw hinh bén. S§ nghiém

thuc ctia phuong trinh f (2+ f (ex)) =1 ] 1

la 1 9ofx

—1 O >
A. 1. B. 2.
C. 3. D. 4.
.
G Loi giai
@ Chon dap an B
Ta co
Y
/ y=1
J! y=a—2
1 zfu z
y=—3
Theo d6 thi
2+ f(e")=-1
f(2+1(e"))=1= (=)
2+f(e)=a,(2<a<3)

24 f(e')=-1es fe) =35 |, & x=0

e :b<—1(loai)

et =c<-1 (loai)
2+f(e"):a©f(e"):a—z,(0<a—2<1)<:> e"=d<0 (loai) < x=Int
et =t>2

Vay phuong trinh da cho c6 2 nghiém phan biét
Vi du 3.




Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Chohamsd f (x) lién tuc trén R c6 d6 thi
y=f(x)nhu hinh bén. Phuong trinh
f(Z—f(x))zO c6 bao tat ca bao nhiéu
nghiém phan biét.
A 4. B. 5.
C. 6. D. 7.
Thi Thit THPT Québc Gia Truong Yén Lac Vinh Phiic Lan 4
G Loi giai
@ Chon dap an B
Theo d6 thi
x=a (-2<a<-1) 2—f(x)=a | f(x)=2-a (1)
f(x)=0=|x=b (0<b<l) = f2-f(x)=0=|2-f(x)=bs| f(x)=2-b (2)
x=c (1<c<2) 2—f(x)=c | f(x)=2-c (3)

Nghiém cta phueong trinh (1) ; (2) ; (3) la giao diém cia duong thang
y=2-a;y=2-b; y=2—c vdi do thi ham s§ f(x).

o ae(2;,-1)=2-ae(3;4) suy ra phuwong trinh (1) c6 dung 1 nghiém phan biét.

e be(0;1)=2-be(1;2)suy ra phuong trinh (2) c6 diing 1 nghiém phan biét.

e ce(1,2)=2-be(0;1) suy ra nén phuong trinh (3) c6 3 nghiém phan biét.
K&t luan: Co tat ca 5 nghiém phan biét.

@ DANG 2: Cho bang bién thién f ’(x) tim tham s6 m dé bat phuong trinh g(x,m) >0 cb
nghiém thudc D.
Vidu 1.




T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

Chohamsd y=f (x) c6 dao ham trén R . Bang bién thién ciahams6 y = f ’(x) nhu hinh

duwéi

X -1 1 3

/'\

1 2

f'()

Tim m dé€ b4t phwong trinh m +x* < f(x) + %x3 nghiém ding véi moi x e (0;3) )

A. m< £(0). B. m< f(0). C. m< f(3). D.m<f(1)—§.

G Loi giai
@ Chon dap an A

Ta cod m+x* Sf(x)+%x3 @méf(x)+%x3—x2.

Dit g(x) = f(x)+5x" .

Taco g'(x)=f'(x)+x° —2x=f’(x)—(—x2 +2x).

g'(x)=0e f'(x)=—x*+2x.

Theo bang bién thién f'(x)>1vxe(0;3) va —a*+2x=1-(x-1) <Lvxe(0;3) nén

g'(x)>0,vx 6(0;3).
Ttr d6 ta c6 bang bién thién cua g(x):
X 0 3
g'(x) +

Bét phurong trinh m < f(x)+ %x3 —x*nghiém ding véi moi x &(0;3)

= m<g(0)<m= £(0).

Vi du 2.
Cho ham s8 y = f(x) c6 bang bién thién nhu sau:
x —00 -1 0 2 400
f’ ( X) n 0 _ 0 + 0 -
4 3




Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

" /\/\

Bat phuong trinh (X +l) ) >M c6 nghiém trén khoang (—1; 2) khi va chi khi

A. m<10. B. m<15. C. m<27. D. m<15.

Dé thi Duyén Hai Bic B6 nim 2019

C Loi giai
@ Chon dap an B

Yéu cau bai toan <> m <max g (X)
(-1 2]

V6i g(x)=(x*+1) f (x).
Ta cé: g'(X)=2xf (x)+(x* +1) '(x).
x<0
2<f(x)<4
f'(x)<0
X*+1>0
Tai x=0, g'(0)=0.

x>0
2<f(x)<3
f'(x)>0

x2+1>0

Vé6i xe(=1;0) thi = g'(x)<0,vxe(-10).

Véi x €(0;2) thi = g'(x)>0,vxe(0;2).

Ta c6 bang bién thién cua ham s§ g(x) = (X2 +l) f (X) trén khoang (—1;2) nhu sau

X -1 0 2
g'(x) E 0 +
8 3 15
g(x) \ /
2

Suy ra max g(x)=15.

[-1 2]
Két luan: m<15.
Vi du 3.




T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

Cho ham s8 y = f(x) c6 bang bién thién nhu sau:

X 0 1 +00
4

) / \

—00 —00

Tim m dé€ bat phwong trinh m+ 2sinx < f(x) nghiém ding véi moi x (0; +0).

A. m= f(0). B. m< f(1)-2sin1. C.m<f(0). D. m=> f(1)-2sin1.

G Loi giai

@ Chon dap an C

BPT m+ZSinxSf(x)@mgf(x)—Zsinx.

Yéu cau bai toan @mﬁming(x); g(x)zf(x)—Zsinx

Ta co g’(x):f’(x)—Zcosx.

g'(x)=0<:>f’(x)=2cosx.

Ma f’(x)ZZ,‘v’xe(O;+oo) va 2cosxs2,‘v’xe(0;+oo)nén g’(x)ZO,‘v’xe(O;+oo).

2cosx=2

g'(x):O@{f'(x)=2 < x=0.Véi g(0)=f(0)-2sin0=£(0)

Tl d6 ta c6 bang bién thién cta g(x):

X 0 +00

g(x) /
£(0)

Bat phuong trinh m < f(O) nghiém dung véi moi x € (0; +oo)

Vi du 4.




Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Cho ham s8 y = f(x) c6 f(-2)=m+1, f(1)=m—-2.Ham s8 y = f'(x) c6 bang bién thién

o AN

2x+1
x+3

A N, 2 7 .7 . 2 ~ A? A \ 1 /4
Tap hop tat ca cac gia tri ctia tham s6 m dé bat phuong trinh 5 f (x) - <m co

nghiém trén x [—2;1] la

A. [—5;—9. B. (—;0). C. (-27). D. {—5;-%00)

G Loi giai
@ Chon dap an D

Yéu cau bai toan g(x) = %f(x) - 2x++31 <m,Vxe [—2; 1] = ming(x) <m
x [-21]

Taco g'(x)= f'(x)-

5 .
(x+3)2

Dua vao bang bién thién cua ham s8 y = f'(x) tacd f'(x)<0,Vxe(-2;1)

va — <O,Vxe(—2;1).Do dé g'(x)<0,Vxe(—2;1).

(x+3)2

Bang bién thién ctia ham s6 y = h(x) trén khoang [—2;1] .

= ming(x) = g(l)
[-21]

Suy ra g(l)ﬁm @%f(l)——SmQT——Sm = <m <& —-—<m.
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Tu duy giai toan Ham Sé Van Dung - Van Dung
Vi du 4.

Cao Nguyén Thanh Trung

Cho ham s8 y = f(x) lién tuc R va c6 do
thi nhw hinh vé. Tap céc gia tri thyee ctia
tham s6 m d€ phuong trinh

f(\/4 -x’ ) =m cé nghiém thudc nira
khoang [—\/E B ) la
A. [—1;\/5} .

C. (—1;f(ﬁ)]

B. [—1 ; f(\/E)]

D. (-1;3].

D¢ thi thit THPT Qudc Gia Phan Boi Chau Nghé An Lan 2 nam 2019

Q/

G Loi giai
@ Chon dap an D

—X

Dit t= 4—x2,t’—(4_xz) ,t=0=x=0

oJa- Ja-2
Bang bién thién
X —\/5 0 \/g
t(x)
2
t / \
JE 1

Suyra te te(1;2].

Phuong trinh teong duong voi f (t) =m (1) co nghiém t e (1 ;2}

Yi |
3 I
I
ST
;o \
/ 1 \ ! J—
Do ! y=m
- :
Lo :
; : ' i
o1 |
. \ 1
; \ i
" ! \ 1 ! :E‘
-2, -1 Of ' 2
I -
] )
i

Nghiém cta phwong trinh (1) 1a giao cua dudng thang y=m va do thi ham s§ y = f(x) véi

xe(l;2].
Theo d6 thi ta suy ra -1<m<3. ChonD.
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Vi du 5.

Cho ham s8 y = f(x) lién tuc R va c6 do
thi nhw hinh vé. S& gia tri nguyén duong
cua m d€ phuong trinh

f(¥* —4x+5)+1=m c6nghiém la
A.0. B. 3.
C. 4. D. Vo s8.

T 0 i\

8 Trudong chuyén dong bang Séng Hong Lan 1 nam 2019

G Loi giai

@ Chon dap an B
f(x2—4x+5)+1=m<:>f(x2—4x+5)=m—1<:>f(t)=m—1

Véi t=x2—4x+5=(x—2)2+121:>te[1;+oo)ﬂ>f(t)e[2; +oo)
Nén dé€ phuwong trinh c6 nghiém <:>m—1e[2; +oo):m—1£2<:>m£3

Va meZ*:me{l; 2; 3}.Chondép an B.
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

& DANG 3: Choham s6 y = f(x) c6 do thi f(x) xac dinh tham s6 m dé g(x,m) >0
Vidu 1.
Cho ham s8 y = f(x) c6 dao ham trén R, c6 d thi f’(x) nhu hinh vé.

. X
Bat phuong trinh f (x) > sin % +M nghiém ding véi moi X €[—1;3] khi va chi khi

A. m< f(0). B. m< f(1)-1. C.m< f(-1)+1. D. m< f(2).

G Loi giai
@ Chon dap an B

f(x)>sin%x+m<:>m< f(x)- sm%x

D& bét phuong trinh nghiém ding véi moi x € [-1;3] thi
m<min| f (x)—sinﬂ—x
[-1:3] 2

Xétham s§ g(x)= f(x)—sin%x,g’(x): f'(x )—Ecos%x

Nhan thdy f'(x)ddi ddu khi qua x=1goi y cho ta xét d&u ctia ham g'(X) trén 2 khoang
(-L1)va (1;3)

° V(’ine(—l;l)

VX e(—l;l):> f'(X) <0 (d6 thi ham s6 f'(X) nam dudi truc hoanh )

xe (- 11):%)( (zﬁ Zj:—gcos( 2j<0 vxe(-11)

Vay g'(x)=f'(x )_ECOS( 2xj<0 vxe(-11)
o Véix=1
A
"(1)=f'1)-Z ”—jzo
o' (1)= (1)~ Foos( %
° Véixe(],‘?))
13



Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Vx e(1;3)= f'(x)>0(do thi ham s6 f'(X)nam trén truc hoanh )

XE(l;S):”—Xe(z;S—”J:—zcos(ﬂ—x]>0,Vqu;3)
2 2 2 2 2

Vay g'(x)= f’(x)—%cos(%xj >0,vxe(13)

Ta c6 bang bién thién

x -1 1 3
gl(x) - 0 +
f(-1)+1 3 f(3)+1
8(%) ~ —
f(1)-1

Suy ra M'gr]]g(x): f(1)-1

Vay m< f(l)—l.
Vi du 2.

Choham 6 f (x) lién tuc trén R va c6 do Y |

thi f'(x) nhu hinh vé. B&t phuong trinh
logS[f(x)+m+2]+f(x)>4—m dung
v6i moi x €(-1; 4) khi va chi khi 1 /— \1 4

A. m>4-f(-1). B. m=3-f().
C. m<4-f(-1) . D. m>3- f(4).

AS

Thi Thit THPT Quéc Gia Chuyén Ha Long ndm thang 5 nam 2019

G Loi giai

@ Chon dap an D

logs[f(x)+m+2]+f(x)>4—m(1) <:>log5[f(x)+m+2]+[f(x)+m+2]>10g§+5 (2)

Xét ham s6 dac trung cho 2 vé€ cua BPT(Z)

g(t)=logi+t véi t>0

g’(t) = ﬁ +1>0suy rag(t) dong bién véi >0

=(2)e f(x)+m+2>5<m>3- f(x)

Yéu cau bai toan < mZmax(3—f(x))=maxh(x) (2) Vxe(—l; 4) voi h(x)=3—f(x) khi &6
h(x)max < f(x)min

14



T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
Tt d6 thi suy ra bang bién thién

x -1 1
o« 0 -
/ £ \
f(=1) f(4)
f(=1)
(%), = £(4)
So sanh f(—l) va f(4)
Y
—1@\1 4/
0
S

5,<5, & j f'(x)dx<_j F(x)x s F(1)- F(-1) <[ F(8)- F(1)] & F(-1)> £(4)

Suyra f(x) = f(4) va(2)=>m=3-f(4)
Vi du 3.

Chohamsd y=f (x) c6 dao ham lién tuc Y
trén R cé d6 thi khi va chi khi
A.m> f(1)-1. ! L2

B. m> f(1)+1
C. m< f(1)-1.
D. m< f(1)-1

G Loi giai
@ Chon dap an D
Ta co f(x)£3"—2x+m<:>f(x)—3"+2x§m.



Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Dit g(x)=f(x)—-3"+2x. Khidd g'(x)=f'(x)-3"In3+2.
g'(x)=0< f'(x)=3"In3-2.
Dit h(x)=3"In3-2. Khi d6 h'(x)=3"In"3>0, Vx (—o0; 1].

Bang bién thién
x —0 1
h'(x) + + - 3In3-2
h(x) /
-2
= h(x)>-2, Vx(-o; 1]. (1)
Theo dbi thi y = f(x), ta thdy f'(x)<-3, Vxe(-w; 1]. 2)

Tir (1) va (2), ta duoc f'(x) <h(x), Vx e(—o; 1].
Nén g'(x)= f’(x) —h(x)<0,Vxe (—oo; 1] ,/=suy ra (riloi_rl’ﬁg(x) =g(1)= f(l) -1.

Do dé6 f(x) <3"—2x+m co6nghiém trén (—oo; 1] khi va chi khi m > (mi'%g(x) Sm> f(l) 1.

Vi du 4.

Cho ham s8 y = f(x) c6 dao ham lién tuc Y

trén R va d6 thi nhu hinh vé. Tong tat ca

cac gid tri nguyén cua tham s6 m dé bat —1 1 2 T
phuong trinh O

9.6f(X) + (4 — f2 (x)),9f(x) < (—m2 + 5m).4f(x)

dung véi VxeR la
A.10. B. 4. C.5. D. 9.

G Loi giai

@ Chon dap 4n A

9.6'") + (4= £ (x)).9") < (=m® +5m).4") (1)
Dit t= f(x)e(—o0;—2]( theo dd thi)

=(1): 9.6'+(4—+).9" <(=m" +5m) 4

= 9.(% +(4-# )GT <-m’+5m (2)
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
3 t 3 2t 3 t 3 t
Sy, _ > _ g2 ~ _| ¥ _ 42 ~ e
Dit: g(t)—9.(2j +(4-t )(J _(ZJ .{9+(4 t )[2] ] te(-o0;-2].

Xét ham so: h (4 t ( j voi te —oo;—Z:I

)
h():—Zt[ J +(4- tZ)GJ In2 ( j [2t+(4 £2).In

Niw

-1+ 1+4[ln§j —1—‘/1+4 ln
h'(t)z() St= > -2 (loai) hoac t = <-2 (tm)
ni
2
Ta c6 BBT:
2
-1- 1+4(ln J
X —o0 -2
lng
Ht) | o - 0 . 0
9 9
h(t)

TuBBT = h(t)<9 Vte(-»;-2] (3).

t
3 4
Vite(-o;2|=0<|=| <= 4).
& (—o0i2] (ZJ ; @

Tur (3) va (4) suy ra g(t)= [gj .[9+(4_t2),(3 }s 4 te(—o0;-2]

= max g( ) 4. (Dau "=" xay ra khi va chi khi t=-2).

(—oi2]
Bat phuong trinh (1) dung véi VxeR < Bdt phuong trinh (2) dung voi ‘v’te(—oo ;—2}

& -m +5m>(max]g( ) & -m*+5m=>4 < m’-5m+4<0 <1<m<4.
—0;-2

Do meZ suyra me {1;2;3;4} . Vay tong cac gid tri nguyén cua m la: 1+2+3+4=10.
Vi du 5.

17



Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Chohamsd y=f (x) lién tuc trén doan [—1 ;9] va c6 do thi la duong cong nhu hinh vé
A

3

C6 tat ca bao nhiéu gid tri nguyén cua tham s& m dé bat phuong trinh

1631 - [fz (x)+2f(x)- 8].4f(x) > (m2 - 3m).6f(x) nghiém dung véi moi gid tri x thudc
doan [—1;9] ?

A.32. B. 31. C. 5. D. 6.

Dé thi thte THPT Quoc Gia Yén Khanh Ninh Binh Lan 4 nam 2019

G Loi giai
@ Chon dap an D
Tl d6 thi ta suy ra —4 < f(x) <2 Vxe [—1;9] .
bat tzf(x), te[—4;2] .
ycbt< tim m sao cho bat phuong trinh 16.3' —[t2 +2t—8}.4’ 2(m2 —3m).6t (1) dung véi
Vte [—4;2]
(1)4:»&—[# +2t-8] 2\ 2t 3 voi vie[—4;2] (*)
2' 3) ' '

Ta c6 12—?24, Vte[—4;2]. Ddu bang xay ra khi t=2.
Mit khac £ +2t-8<0 véi Vte|-4;2].
t
Do d6 (t2+2t—8).(§J <0, Vte[-4;2]. Ddubing xdy rakhi t=2vt=—4.

t t
Nhu vy 12—?—[t2+2t—8].(§J >4 vte[4-2]. Ma 12—?—[#+2t—8].@] >m’ —3m  véi

Vte [—4; 2] .
Suy ra m* -3m<4 < -1<m<4.Nhuw vay cé 6 gid tri nguyén cia m thoa man.

18



T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
Vi du 6.

Cho ham sd y=f (X) lién tuc trén Y
[-1 3] va c6 dd thi nhu hinh vé. Bat
phuong trinh f(X)+VX+1+/7=x=m
c6 nghiém thudc [—1; 3] khi va chi khi

A.m<7. .
B.m>7.
C. m<2\2-2.
D. m>2/2+2.
Dé thi thtt THPT Quoc Gia Yén Khanh A Ninh Binh Lan 4 nam 2019
G Loi giai

@ Chon dap an A

Xét ham sd g(X)=\/m+\/ﬂ lién tuc trén [—1; 3] ta co:

0'(x) = 1 1 x
2x+1 2J7-x

g'(x):0<:>\/mz\/ﬂ<:>x+l=7—x<:>x:3 (nhan)

0(-1)=2, ¢(3)=4=maxg(x)=max{g(-1).0(3)}=9(3)=4 (1)

Tt d6 thi ham s y = f (X) ta co: r[T_l{’:lg]( f (X)= f (3)=3. (2)

e(-L 3]

at h(X): f(X)+g( ) trén [ 13] két hop voi (1) va (2) ta suy ra:
h(x)Smaxf(x)eraxg( )= f(3)+9(3)=7, ding thtic xay ra khi x=3.

Cho ham s8 f(x)=x"-4x>-x+4 c6 d6 thi nhu

hinh vé. Cé bao nhiéu gia tri nguyén cua m dé

phuong trinh sau c6 4 nghiém thudc doan [0; 2] /‘ \
—1 1
2019 f(\/15x2 —30x+16)—m\/15x2 —30x+16 - m=0 9]

A. 4541.
B. 4542.
C. 4543.
D. 4540.
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

THPT Kinh Mén - Hai Dwong - Lan 8 — thang 5 - 2019

G Loi giai
@ Chon dap an B
Theo dé f'(x)=(x+1)(x—1)(x—4)
vxe[0;2]: t=152* ~30x+16 =[15(x~1)" +121; £(0) = £(2) =4 = te[1;4]
Véi t >1 thi phuwong trinh ¢6 2 nghiém x thoa man.
Véi t=1 ¢6 1 nghiém x thoa man.
BPT < 2019f(t)=m(t+1)<>2019(t+1)(t—1)(t—4)=m(t +1)
Xét te(1; 4]

5 9 9
:m=g(t)=2019(t—1)(t—4)=2o19(t2—5t+4)=2019“t—§j —1122019(—1}—4542,75

x 1 > 4
2
g'(t) 0 - 0 + 0
gt) | o 0
/v y =m
~4542,75
Yéu cau bai todn <> —4542,75 <m <0=> m & {-45042;-45042;...;~1} c645042 m nguyén thoa
man.
Vi du 8.
Chohamsd y= f (x) lién tuc trén R va c6 do6 thi Y
nhw hinh vé.
Tap hop tat ca cac gid tri cia m d€ bat phuwong ————¢9
I
trinh ~ f| f[ 2| |+1-m>0 c6 nghiém la |
2 x +1 :
A . m<2. |
B.1<m<2. | \ 1 ;
C. m<1. -2 —1 @) : 2
D. m<-5. |
I
I
I
D S
G Loi giai
@ Chon dap an A
2|x
Panh gia: x° +122|x|:>#£1:>—1£22—x£1
x +1 x"+1
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
Tt d6 thi thay

xe[-11]=-2<f(x)<2

xe[-2;2|=>-2< f(x)<2

Xét bat phwong trinh

1 2x 2x 2x
- +1>m .Dat t= ;U= .
Zf{f(x2+1D ) x*+1 f[x2+1)

Vi te[—1;1]:ue[—z;zjz—zsf(u)szzos%f(u)nsz

Vay dé bat phuong trinh ban dau c6 nghiém thi m<2.
Vidu9.

Cho ham s8 f(x)=ax’+bx’+cx+d v6i Y
a,b,c,deR c6 d6 thi nhu hinh vé. S 1a tap hop
chta tdt cd& meZ thudc [—10; 10] dé

f(\/l—x2)+§x3—x2+%— f(M)<0cé nghiém

sO phan tr cua S la
A 9.

B. 10.

C. 11.

D. 12.

G Loi giai

& Chon dap an A

f(ﬁ)+§x3—x2 +%—f(m)£0®f(m)2f( 1—x2)+§x3—x2+%:g(x)

Yéu cau bai todn m>ming(x)= minf(\/l—x2 )+min(§x3 -x° +%j Vxe[-1;1]
(vidiéu kién 1-x* >0« -1<x<1)
e 0<t=y1-x*<1 suy ra f(\/l—xz):f(t)Vt[O;lj quan sat do thi ta thay

min £(t) =min f(V1-x)=3 khi t=0=>x=1.
[0: 1] [-1:1]

. h(x)=§x3—x2+% ‘v’xe[—l; 1] ;h'(x):2x2—2x=2x(x—1); h'(x):ch:O;le
. . _8, ol
mmh(x) = mm{h(O) = 3,h(1) 0} 0

ming(x)= ming(x)= minf(\ll—x2 )+ minh(x)=3+0=3
[-1:1] [-1:1] [-11] [-1:1]
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Suy ra f(m)23 quan sat d6 thi ©m=>0 va me[—lO; 10] suy ra me{O; 1; 2;...;10} co
10-0+1=11 gia tri.

Vi du 10.
Cho ham s8 f(x)=ax’ +bx* +cx+d vi y
a,b,c,deR c6 d6 thi nhw hinh vé Cé bao nhiébu 16
gia tri nguyén ctia tham s6 m dé bat phuong : 3
trinh  f 3smx—c9sx—1| sf(m2+4m+4) |
2cosx—smx+4| |
ludén dung ? |
A.3. B. 4.
C. 1. D. v s0. | T
I —4 O
G Loi giai

@ Chon dap an D
3sinx — -1

Dt = T o (26 +1)cosx—(+3)sinx=—1—4¢ (¥).
2cosx —sinx +4

Phuong trinh (*) 6 nghiém < (2¢+1)" +(¢+3)" > (4t +1)’ <:>—19_15t51 ,
Suy ra 0S|t|£1,

Tir d6 thi y = f(x) taco

y=f(x) dongbién trén Vxe [0;+x)

Do m? +4m+4=(m+2)2 e[O;+oo) ;

t| € [O;—i-oo)

A 3sinx —cosx—1 ~
Nén f[|2cosx—sinx+4DSf(m2 +4m+4)® f(|t|)sf(m2 +4m+4) <::>|t|£m2 +4m+4 Bat
phuong trinh luén ding < m* +4m+4>1 < {m i _i) . Suy ra c6 v sO gia tri cia tham s6 m .

m__

Vi du 11.
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

Cho ham s8 y = f(x) lién tuc trén R va c6

do6 thi nhu hinh vé.C6 bao nhiéu gia tri
nguyén duong cua tham sd m dé bat
phuong trinh

2(x) 41— — [mf(x) <0 ludn dan
fr(x)+ () f (x) < 0 )

trén doan [—1;4} ?

A. 3. B. 4.
C.1. D. v0 s0.
G Loi giai

@ Chon dap an D
Dua vao do thi ta c6 ‘v’xe[—l;4}:1£f(x)£4:>m20

Bat phuwong trinh ban dau tuwong duong voi:

e { f(x)fz e

Datr H1<t<2)

Bat phuong trinh tro thanh

2
{,Etul—%}sﬁ
A e . 5., t
Yéu cau bai toan @Mzh(t) voi h(t)z Zt +1—E

30 ,
Ste2 g
n(t)=—4 ~2£>0,vte[1;2]
5, 2
2. 0—t"+1
V4
:h(t)sh(z),we[l;z]

Dé bt phuong luon diung trén doan [—1;4] ta phai co

}
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Mzh(z):mzhz(z)z(zﬁ—4)2

Suy ra c6 vO s0 gia tri m thoa man.
Vi du 12.

Cho ham s8 y = f(x) c6 d thi nhu hinh y
vé.Co6 bao nhiéu s nguyén am m dé bat

phuong trinh %f(nglJS m—x co

nghiém thudc doan [ -2; 2] 2

N %>
o O

D. 10. )

G Loi giai
@ Chon dap an D

Ta c6 bat phuong trinh < f(§+ 1J + 6(§+ 1) <3m+6 (*)

Yéu cau bai toan ®3m+62ming(t) voi g(t):f(t)+6t voi t=§+1 va te[O; 2]
Xét ham s6 g:f(t)+6t Véite[O; 2]
Quan sat do thi [0; 2] ham s§ f(t) dong bién suy ra f'(t)>0
Ta cé g'zf'(t)+6>0,Vte[0;2] suy ra ham s6 ¢ dong bién Vte[0;2] nén
_ £(0)= ino(t)= _ _10
§28(0)=f(0)=—4 = ming(t)=-4=3m+62-4=m= 3

Vi m nguyén am nén m e {—3; -2; —1} .

Vi du 13.

Cho ham s8 y = f(x) lién tuc trén R va c6

d6 thi nhu hinh vé. C6 bao nhiéu gia tri
nguyén am 16n hon -50 ctia tham s6 m dé

Y

4
bt phuwong trinh N
(2 (x)-3f(x)+m) ~4f(x)+m=<0 luon |

dung trén doan [—1; 4] ?

[Ny i e
=

A. 3. B.5. —0 5
C. 1. D. 2.
G Loi giai
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
@ Chon dap an D

BPT (f°(x)~3f(x)+m) —4f(x)+m=<0

& (£ (x)=3f(x)+m) +(f(x)=3fF(x)+m)<[f(x)] + £(x)
Dt f2(x)-3f(x)+m=t

Bét phurong trinh tro thanh #° +t < f°(x)+ f(x)

Xétham s8 dic trung cho hai v& ciia BPT g(u)=1’+u ¢6 g'(u)=3u>+1>0,VueR
Vay ham s6 g(u)ludn dong bién trén R vay ta c6
s(t)=<s(f(x))

o t<f(x)

o f2(x)-3f(x)+m< f(x)

om<-f(x)+4f(x)

Yéu cau bai toan @mSming(x) voi g(x)=—[f(x)]3 +4f(x)
Dat f(x)zv

Cé VXE[—1;4]:>1Sf(x)S4:>1SUS4

Dé BPT ludn dang trén doan [—1; 4] ta phai co

m < Min(—0* +4v) = m <48 va m>—50 = m e {-49; — 48}
[1:4]

Vi du 14.

Choham s§ y = f (X) va y=g(X) lién
tuc trén R d6 thi cia ham s6

y=f (X) g (X) nhu sau Co bao nhiéu gia
tri nguyén thuoc [—2020; 2020] ctia tham

s0 m débat phuong trinh
1 1

1+ fz(x)_1+gz(x)
dung trén doan [—1; 4] ?

m+1-— <0 ludn

A. 2019. B. 2020.
C. 2021. D. 2022.
G Loi giai

@ Chon dap an D
Ta c6 bat phuong trinh twong duwong voi :
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

1 1
) e

Yéu cau bai todn @ m+1< minh(x)

[-1:4]

m+1<

Xét bat dang thirc sau :
Néu Vab>1, Co
1 1 2
+ >
1+a® 1+b* 1+ab

(1)

Chting minh:
1 1 2
1+a2+1+b221+ab
- a’+b?+2 .2
(a2 +l)(b2 +1) T ab+1
(ab+1)(a® +b° +2) N 2(a’b? +a’ +b” +1)
(a2 +1)(b2 +l)(ab +1) (ab+1)(a2 +1)(b2 +1)
- (ab—l)(a—b)2
(ab+1)(a2+1)(b2+1)
1 1 2
= + >
1+ f2(x) 1+9%(x) 1+ f(x)g(x)

>0

Ap dung (1) h(x)

Dua vao do thi ta c6

1< f(X)g(X)S4:>E<;S1 suy ra minh(x):

5 1+f(x)g(x) 1

Vay dé thoa man diéu kién dé bai ta phai co

N | a1

2 -3
m+lss e ms—vame [ 2020;2020 |;m € Z = m & {-2020;-2019;...; -1} .

Vay c6 2020 gia tri nguyén ctia m.
Vi du 15.

Choham s§ y = f(x) ¢6 dd thi nhu hinh vé. C6 Yy
bao nhiéu sd nguyén m dé€ bat phuong trinh
(mx+ m>5—x* +2m+1)f(x) >0 cd nghiém
dung véi moi x e [—2; 2]

A. 0.

B. 1. i o
C. 3. D. 4. f2 -1.0 3
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
D¢ thi thit THPT Qubc Gia Pai hoc Vinh Lan 2 nam 2019

G Loi giai

@ Chon dap an B

Dat g(x)=mx+ m?\J5—x* +2m+1 ham 8 ludn xac dinh véi Vx e [—2; 2] .
Vi f(x) doid&u 1 Ian tir duong qua am khi qua x=1 Vxe [—2; 2}

Bat phuong trinh < g(x).f(x) >0 Vxe [—2; 2]

g(x)=0ve[-21]

g(x)sove[2]
m=-1
Ham s6 g(x) lién tuc trén [—2; 2] nén ¢(1)=0=>m+2m* +2m+1=0= 1.
m=—-——
2

Do meZ nén childy m=-1.

Thitlai m=-1 = g(x)=—x+y5-x> ~1>0V e [-2;1]va g(x)<0Vxe[1;2]
Nén m =-1 thoa man. Chon B.

G Loi giai

@ Chon dap an B

Vi du 16.

Cho ham s6 y = f(x) c6 do thi nhuw hinh vé. "
Tim tat ca cac gid tri thuc ctia tham s6 m d€
bat phuong trinh 2f(x)+x*>4x+m ¢
nghiém dang véi moi x € (—1; 3).
A.m<=3. B. m<-10.
C.m<-2. D. m<5.

Dé thi thit THPT Quéc Gia S& Gidao Duc Ninh Binh Nam 2019 Lan 1

G Loi giai
@ Chon dap an B
Bat phuong trinh <> m<2f(x)+x" —4x = g(x)
Yéu cau bai todn <> m < ming(x)
(-1:3)
Tir d6 thi min f(x)=-3 khi x=2 (1)
(-1:3)

x* —4x=(x-2)" ~424= min(x’ —4x)=—4 khi x=2 (2)
(9
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Tix (1) va (2) suy ra ming(x)=-23-4=-10 =m<-10

(1)

Vi du 17.

Cho ham s8 y = f(x)lién tuc trén R ¢ d0 thi
nhw hinh vé.
C6 bao nhiéu gid tri nguyén ctia m dé€ phuong
trinh: f(3 —4+6x —9x )+ 2=-m" c6 nghiém
A 4. B. 5.
C.6. D.7.

D¢ thi thit THPT Qubc Gia S& Gidao Duc Ninh Binh Nam 2019 Lan 1
G Loi giai

@ Chon dap an B

Dit +=3—46x—9x>

Dbiéu kién ctua t 6x —9x? 20@0£x$§
po g 618 _1Gx-D o1

[63)

. 236x —9x2 - Jéx—9x?
K0) = t(%J - 3,{%} — 1= te[-1;3]

Suy ra f(t)+2=-m" < f(t)=—m" -2
Theo d6 thi

Véi t= [—1; 3] = f(t) € I:—6,‘£l:|,61 € (—2; —1) = f(t) € [—6; —1) dé phuong trinh c6 nghiém thi
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
-m*-2e [—6; —1) S—-6<-m-2<-1-4<-m*<-1=mef0;1;2;,-1,-2}.

Vi du 18.
Cho ham s8 y = f(x) lién tuc trén R c6 dd y
thi nhw hinh vé. Cé bao nhiéu gia tri nguyén
cua m d€ phuong trinh |f(|x—2|)+1|-m=8 L
c6 8 nghiém phan biét trong khoang (—5; 5) 0
A 1. B. 5.
C.6. D.7.
Dé thi thit THPT Quéc Gia S& Gidao Duc Vinh Phic Lan 1Nam 2019
G Loi giai

@ Chon dap an A
‘f(|x - 2|) + 1‘ -m=8< ‘f(|x - 2|) + 1‘ =m+8 Nghiém ctia phuong trinh la giao di€ém ctia duong

thing y=m+8 va do thi ham s8 y =|f(jx-2[)+1] (C,)
D6 thi ham s& y=‘f(|x—2|)+1‘ gom 3 bude

Budc 1. Vé d6 thi ham s8 y = f(|x])
Tt d6 thi y = f(x) c6 do thila (C) suy ra d6 thi ham s6 y = f(|x|) c6 d6 thi (C1) gom 2 phan:

e Phan 1: Gift phan bén phai, bé phan bén trai do thi(C).
e Phan 2: D&i xtmg phan 1 qua Oy .
)

f \

i AY

! N // T
—3 L 1 3 .
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Budc 2. Ham s6 y = f(|x —2|) +1 c6 dd thi la (C, ). Tich tién sang phai 2 don vi 1én trén 1 don
vi d6 thi (C,) thu duoc db thi (C,)

=

Budc 3. D6 thi ham s6 y = ‘f(|x—2|)+ 1‘ (C,) gom 2 phan
e Phan 1: Giit nguyén phan bén trén truc hoanh Ox ctia d6 thi (C, ).

e Phan 2: D&i xting phan bén dudi ctia db thi (C, ) qua truc Ox .

y=m-+38

B

-
—

Yéu cau bai todn < 0<m+8<2<-8<m<—6 va meZ=m=-7 vay c6 1 gia tri.

* Nhan xét: D€ don gian ta dat t=x—2:>te(—7;—3) ta thuyc hién vé d6 thi ham so
y= ‘f(|t|) +1‘ theo 3 budc
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
Budc 1. V& d6 thi ham y = f(|2{) (C,) gom 2 phan
e Phan 1: Gift phan bén phai, bé phan bén trai do thi(C).

Phan 2: D6i xtmg phéan 1 qua Oy .

Bwdc 2. Tinh tién 1én trén 1 don vi d6 thi (C1 ) dwoc do thi (CZ)

|

Budc 3. D6 thi ham s6 y = ‘f(|x|) + 1‘ gom 2 phan
e Phan 1: Giit nguyén phan bén trén truc hoanh Ox ctia d6 thi (C, ).

e Phan 2: Doi xttng phéan bén dwdi caa (CZ) qua truc Ox .
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

LI s
V

Yéu cau bai todn < 0<m+8<2<-8<m<—6 va meZ—=m=—-7 vay cd 1 gia tri.

Vi du 19.
Cho ham s6 y = f(x) lién tuc trén R 6 do y
[
thi nhw hinh vé. S& gia tri nguyén cua tham
s6 m d€ phwong trinh f(|x + m|) =m cd 4.
3
A 0. B. 1. 4
C. 2. D. Vo s6. 0
-1
G Loi giai

@ Chon dap an B

Nghiém ctia phuong trinh f (|x + m|) =m 1a hoanh d0 giao difm cua d6 thi ham s6
y= f(|x+m|) va duong thang y=m.

SO giao diém cua d6 thi ham s6 y = f (|x+m|) va duong thang y =m bang s8 giao diém ctia
d6 thiham s6 y = f(|x|) va duong thang y =m.

Do thi ham s6 y = f(|x|) vavitricd 4 nghiém.
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

\ /\ tél /\ :4/ &
N\ N =

Vay c6 1 gia tri nguyén m=-1.
Vi du 20.

Choham s6 f(x)=ax* +bx’ +cx’ +dx+e "
(a,b,c,d,e eR). Ham s6 c6 d6 thi f’(x) nhu !
hinh vé bén. Tap nghiém ctia phuong trinh
f(x)=e c6 6 phan tir la

A 1. B. 2.

C. 3. D. 4.

S
(
T

G Loi giai
@ Chon dap an D

Xétham s6 g(x)= f(x)-e, {i((;))_zof (x);f(x) =esg(x)=0

D6 thi ham s& g’(x)=f'(x)=a(x+1)(x—%j(x—%] véi a>0

Ta c6 bang bién thién
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

X —00 —1 0 % % 400
g'(X) - 0 + 0 — 0 +
1
+00 0 8[EJ +00
g(x) 0 / /Z)x iy=0

AN
8(-1) \ 8@/

Tacs g 2 |=g| 2]- (0)—jg ’(x)dx—aj%(xu) - x=3a
3157857 ¢ 08 0 5 5

Suy ra phuong trinh c6 4 nghiém.

Vi du 21.

X

=——ua<0

9
64

Cho ham so lién tuc trén [—1; 9] va d6 thi nhw
hinh vé. C¢ tat ca bao nhiéu gia tri nguyén cua
tham s0 m dé€  phuong  trinh
163/ —[ f(x)? +2f(x) -8 |-4"® > (m” ~3m).6/

Co nghiém diung vdi moi x € [—1; 9]

A. 22. B. 31.
C. 5. D. 6.

G Loi giai
& Chon dap an D
Theo db thi —4< f(x)<2 Vxe[-2;9]. Dit t=f(x), te[ 4 2].

Bai toan trd thanh tim m d& 16.3f—[t2+2t—8]-4fz(m2—3m)~6f

te[—4; 2:'.
16.3' —[ £ +2t—8|-4' > (m’ ~3m)-6',Vt e[4;2]

N g(t):lz—?—[tz +2t—8]-(§j >(m* =3m),Vte[4;2]

Yéu cau bai todn <> m* —3m < ming(x)

[-42]

Véi 12_? > 4,9t e[-4;2], d&u bing xdy ra khi £=2.
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

t
£ +2t-8<0,Vte[-42]=# +2t—8]-(§j <0,Vte[4;2] dau bing xay ra khi t=2.

t
Suy ra g(t):lz—?—[t2 +2t—8]-(§j >4,Vte[-4;2]= ming(t)=4

[-42]
—=m?-3m<de-1<m<4va meZ:me{—l;O;l; 2: 3; 4}
K&t luan: ¢ 6 gia tri m.

Vi du 22.

Cho ham s6 y=f (x) lién tuc trén R c6 d6 thi y
nhu hinh vé. C6 bao nhiéu gia tri nguyén cua

me [1; 2025] sao cho phuwong trinh

725 o A7) 0 comghic.

1+x
A. 2019. B. 2022.
C. 2025. D. 2026.
G Loi giai

& Chon dap an D

Theo d6 thi ham s6 d6i xting véi nhau qua Ox suy ra ham s§ f(x) ham s61é.

o (2 oA )=

1+x°
<:>f(m— m2+1):—f 2x2 <:>f(m—\/m2+1):f —2x2
1+x 1+x
Tacol=—ore 2 5720 g "2 1 1q)o | =22 | dong bién,
—2x 1+x 2x x +1 x +1

M3t khac (m— m? +1)e(—%;0]:>f(m—\/m2+1) dong bién.
Sm-ym*+1= ;2x1:>—1Sm—\/m2+1£1
X+

Nmr+1<m+1
<:>—1+\/m2+1£m£1+\/m2+1<:>{ " " em>0

m—-1<vm* +1

Nén phuong trinh c¢é nghiém véi
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

& DANG 4: Choham s6 y = f(x) c6 do thi f’(x) xac dinh tham s6 m dé g(x,m) >0
Vidu 1.

Cho ham s8 y = f(x) c6 dao ham trén R. y
Do thi ham s6 y = f'(x) nhu hinh vé. Tim

m débat phuong trinh L _____ 1
m—x* <2f(x+2)+4x+3 nghiém ding

voimoi x e (—3; +oo) .

A m>2f(0)+1. - ¢

B. m<2f(0)-1. !

C. m<2f(-1).

D. m>2f(-1). I P
G Loi giai

@ Chon dap an B

Tacd m—x* <2f (x+2)+4x+3 < m<2f(x+2)+x" +4x+3.
Yéu cau bai todn m<ming(x) véi.g(x)=2f(x+2)+x’ +4x+3.
Taco g'(X)=2f"(x+2)+2x+4=2[ f(t)—(-t)] (t=x+2)
9'(x)=0< f'(x+2)=—(x+2).

Dit t=x+2 taduoc f'(t)=-t. (1)
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
Nghiém ctia phuong trinh (1) chinh 1a hoanh d9 giao diém ctia duong thang y =t va do thi
ham so f ’(t)

RN I I

Tacdg'(x)>0 khi do thi () ndm trén duong thang y=—t ; ¢'(x)<0 khi do thi f'(t) ndm
dudi duong thang y =—t . Chi can xét khoang g’(x) >0 khoang con lai mac nhién sé lam cho
g'(x) <0

g,(x)>0<:>f,(t)>_t©{t<—1©[x+2<—1©[x<—3

t>0 x+2>0 x>-2

Ttr d6 ta c6 bang bién thién nghiém bodi chén tirc diém tiép xtc khong tham gia vao qua trinh
xét ddu

x —o0 -3 -2 400
g'(x) + 0 - 0 o+

(%) Oo/' \ /w

ming(x)=g(-2)=2f(0)-1=>m<2f(0)-1 Vxe(-3;+0) =m=<2f(0)-1
Vi du 2.
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Choham s6 y = f(x) c6 dao ham trén R.
D0 thi cia ham s8 y = f'(x) nhu hinh vé.
Tim m dé€bat phuong trinh

m+x’ +4 22(f(x+1)—2x) nghiém dung
véi moi xe[—4;2].

A.m=2f0)-1. B.m=2f(-3)-4. —3 x
C.m22f(3)-16. D.m>2f(1)—4. / L
G Loi giai

@ Chon dap an D

m+x2+422(]"(x+1)—2x)<:>n122f(x+1)—(x+2)2

Yéu cau bai toan < mZmaxg(x) Vc'yig(x)=2f(x+1)—(x+2)2

bat t=x+1

Taco g'(x)=2f(x+1)=2(x+2)=2(f'(x+1)—(x+2))=2[ f(t)-(t+1)].

g'(x) =0 f '(t) =t+1 nghiém ctia phrong trinh 1a hoanh d¢ giao diém ctia duwong thang
y=t+1vadothi f/(t).

T d6 thig'(x)=2[ f'(t)-(t+1)]>0 khi do thi f'(t) ndm trén dudng thing y=t+1 va
g( ) [ ( ) ( )]<0 khi do thlf( ) nam dudi duong thing y=t+1, ta chi can xét

3<t<?2 B<x+1<2 —4<x<1
truonghopg( ) = =

x+1>3 x>2

X -4 1 -2
g'(x) 0 - 0
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

5(1)
g(%) / \

Suy ra maxg(x)=2f(1)—4 Vxe[—4;2} nén m2 2f(1)—4.
Vi du 3.

Choham s§ y = f(x) la ham da thirc c6 hé y |
s0 thuc. Hinh vé bén dudi la mét phan do6

thi cia hai ham s& y=f(x) va

y = f'(x). Tap céc gid tri cia tham s& M

dé€ phuong trinh f (x)<me* luén ding

trén [O; 2] la?

1 2 x
A. m>0. B. m=> f(0). — | .
c s poms (o) 2, :
p e
G Loi gia
& Chon dap an
Y
(Cy)
Ch)
a 1 2 z
3 ': ?

D6 thi ham s f ’(x) cat truc hoanh tai x, thi x, 1a cuc tri ctla ham s8 y = f (x) Duwa vao do
thi ta ki hiéu (C,) 1a d6 thi ham s§ y = f(x), (C,) do thi caa ham s8 y = f'(x)

f
f(x)Smexamzy.

f(x)

eX

Yéu cau bai toan < m > maxg(x) vdi g (X) =
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

(-1

Tacog(x)z o
x=1
9'(x)=0e f'(x)=f(x)=|x=2
x=ae(-10)

§'(x)>0< f'(x)> f(x) khi d6 thi ham s6 f'(x) nam trén do thi f(x)

§'(x)<0< f'(x)< f(x) khi dd thi ham s6 f'(x) ndm dudi do thi f(x)
Theo d6 thi ta c6 bang bién thién.

X 0 a 1 2

Khi do maxg(x) = g(l) =0
[0:2]

=m=0

Vi du 4.

Cho ham s6 f (x) lién tuc trén R. Ham s&
y=f'(x) c6 do thi nhu hinh vé&. B4t phuong
trinh  f (2 sin x) —2sinx<m dung v6i moi

xe (O;;r) khi va chi khi

A.m>f(1)—%. B. m=>f(1)-=.

C.m=f(0)-3. D.m>f(0)-2.

Dé thi thit THPT Quéc Gia Chuyén Quang Trung Lan 5 nam 2019

G Loi giai
@ Chon dap an
f(2sinx)—-2sin*x<m (1)
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
Ta cod: xe (0;7[) =sinx e (0;1] .Dbat 2sinx = t(t IS (0;2]) ta duwgc bat phuong trinh:

f(t)—%t2<m (2).
(1) dung véi moi xe(O;;z) khi va chi khi (2) dung véi moi te(O;Z].

Xét g(t)zf(t)—%tz voi te(0;2].

g'(t)=rf(t)-t.

Tt d6 thi ctia ham s8 yzf’(x) va y=x

Ta c6 bang bién thién

X 0 1 2
g(t) + 0 -
8(1)
3(t) / \
Yéu cau bai toan < m > r(glgﬁ(g = g(l) = f(l) —%.

& DANG 5: Cho d6 thi ham s6 y = f(x) xac dinh tham sé dé phwong trinh c¢6 nghiém
Vi du 5.
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Cho ham sd y=f (x) lién tuc trén R. Va

Y
c6 do thi nhw hinh vé. Cé bao nhiéu gia tri
nguyén cta tham s6 m dé€ phuong trinh 2
f[ Zf(cosx)}:m c6 nghiém xe[%;ﬁ) E i
? : |
' . 1 J, =
A. 2. B. 3. —7—% 713
C. 4. D. 5. :
Y SR
G Loi giai

@ Chon dap an C
Dat t =cosx véi XE|:£;7TJ:> te(—l; O].
2

Quan sat do thi trén (~1; 0) ham s8 nghich biénnén 0= £(0) < () < f(-1) =2

Dt u=12f(cosx) = ue[0; 2).
Yéu cau bai todn twong duong véi tim m d€ phuong trinh f(u)=m c6 nghiém [O; 2).
@minf(u)ﬁm<maxf(u)

[0:2) [0:2)

Quan sat do thi minf(u)z—z; maxf(u)=3:—2£m<2 va meZ
[0:2) (0:2)

Nén me{-2;,-1,0;1}, c6 4 gid tri m.

Vi du 6.
SO cac gia tri cua tham s6 m khong vuot Y
qua 5 dé phuong trinh
2 —

f(z*)-" 1_0 62 nghiém phan biét.

A. 4. B. 5.

C.6. D. 7.

_ x
G Loi giai

@ Chon dap an B
bat t =7" > 0. Phuong trinh c6 dang
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
f(t)-

2_ 2_
m 1=O<:>f(t)=m 1

,(t>0)

2
=1 . s
m va d6 thi ham

Nghiém phuong trinh phu thudc vao s giao diém gitta duong thang y =

sO yzf(t)

o
0
[0

Quan sat d6 thiham s6 y = f (x) ta c6 phuong trinh trén c6 2 nghiém phan biét duong

2
<:>—1<m 1

<le-7<m’ <9< -3<m<3 vameZ=me{-2;,-1,0;1,2}.

Vay c6 5 gid tri m.

Vidu?7.
Cho ham s6 bac ba y=f(x) c6 do thi
nhwe hinh v&. C6 bao nhiéu gid tri 4
nguyén ctia tham s6 m thudc doan
[0;9] sao cho bat phwong trinh | "
2/ It 1627 I _ g9 116 < |
c6 nghiém xe(-1;1)? :
! x
A. 6. B. 8. ! 2
_9 0] |
C. 5. D.7. i
%
Dé thi thtt THPT Quéc Gia Sé Bic Ninh 07-05-2019
G Loi giai

43



Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

@ Chon dap an A

Ta c6: 2/ (1™ 16,2700/ 4/ 16 <0

4/ 2 I g6 ol (70 g0 4 16 < 0

o4/ (2f2<x)—f<x)—m _1)_16(2f2(X)—f(X)-m _1) <0

PN (4f(x) _ 16)(2f2(")*f(")*’” _ 1) <0

Theo db thi xe(-1;1) = -2< f(x)<2 =472 <4/ <4 =4 16<0vxe(-1,1)

Do d6 2" 1506 £ (x) - f(x)-m>0 6 nghiém xe(-1;1) < f7(x)- f(x)>mcs
nghiém xe (—1; 1)

Xét g[f(x)] =2 (x)—f(x)

Dit t=f(x) voi te(-2;2),8(t)=t—t c6 dd thi nhw hinh vé

————————————————— 6

)

Theo d thi g(t)>m < m<maxg(t)=6 vame[0;9] =0<m<6.

(-2:2)

Vi du 8.

Hinh vé bén 1a d6 thi cia ham s6

\
f(x)=ax* +bx’ + cx® +dx+e. Hoicd bao Y
nhiéu m nguyén dé phuwong trinh
‘s ~ LA A 3
f(|x|) =m co it nhat ba nghiém phan 1 0 2 gi
biét?
------ —1
A. 1. B. 2.
C. 3. D. 4. o\

Dé thi thtr THPT Quéc Gia S6 Béc Ninh 07-05-2019
G Loi giai
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
@ Chon dap an C

Tt d6 thi ham s& (C) Y= f(x) ta suy ra d6 thj ham s& (C'):y = f(|x|) gom 2 phan

e Phan 1: Git nguyén phan do6 thi (C ) trén mién x>0, (ki hiéu phan do thi nay la (C1 ) ),Bo
phan do thi (C) ¢ bén trai truc Oy .

Phan 2: D6i xtimg phan 1 qua Oy .

8

Theo d6 thi (C') ta co:
Phuong trinh f (|x|) =m c6 it nhat ba nghiém phan biét < -3 <m<0.

VimeZ nén me {—2; —1;0} . Vay c6 3 gid tri nguyén cua m thoa man yéu cau bai toan.
Vidu9.

Choham g f (x)=ax’+bx* +cx+d c6 d6 thi
nhu hinh vé, goi S 1a tap hop cac gia tri cua

m (m € R) sao cho

(x—l)[me‘f (2x—1)—mf (x)+ f (x)—1]zo,w eR

. S0 phan t cta tap S la?

X
A. 2. B. 0. '
C. 3. D. 1.
D¢ thi thit THPT Quéc Gia Chuyén Quang Trung Lan 5
G Loi giai
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

@ Chon dap an A
» Hudng giadi 1

f()=1 [a=1
2
FD=0 1o 1
Tt &6 thi ham s& ta suy ra (0)=0 = 1._p :>f(x):§x3+—
1
f(0)=2 _1
(0)=3 d=2
m=0
Theodé f(l)=1=m’-m=0<|m=1
m=-1

V6i m=0, ta cé:
1, 1
(x-1)( (x)-1)=(x 1)(2x +§_1j

= (x—l)(xg'—l):%(x—l)z(x2 —x+1)20 vxeR (thoa man)

Véi m=1, ta co:

(x=1)[ f(2x-1)— f(x)+ f(x)-1]
1

=(x—1)E(2x—1)3+§—1}

(x—1)(8x° —12x* +6x —1-1) = (x—1)(4x* - 6x* +3x 1)
=(x-1)°(4x* =2x+1)>0 Vxe R (thoa mén)

Véi m=-1, ta cé: X 1[ f 2X — 1)+f 1] [ 2X 1) —%+X3}

x>1
(x—l)(—x3+6x2—3x)20<:{xgo (Loai)
Vay m=0 va m=1.
» Hudng gidi 2
bé (x—l)[m3f (2x—1)—mf (x)+ f (X)—l]ZO,VX eR thi

[ m*f (2x—1)—mf (x)+ f (x)-1] nhan x=1 1a nghiém boi Ié duy nhét va khi qua X=1 (

m=0

I:msf (2x—1)—mf (X)+ f (X)—l] do6i ddu tir — sang + ). Khi d¢é: m®—m =O<:>[m _41

+ Tht lai, ta thady véi m=0 thoa.
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
+V6i m=1, ta c6: [ m*f (2x—1)—mf (x)+ f (x)—-1] = f (2x—1)—1 1a mot ham s& bac ba 6
hé s6 bac cao nhat duong.

Ta co: |Im[f 2x-1) l] +00, Ilm[f 2x-1) l] —oo nén khi qua X =1 ham s6 sé d6i dau

X—>+00

tir — sang + thoa man.
+V6i m=—1, tacé: [ m*f (2x—1)—mf ( X)—1]=—f (2x-1)+2f (x)—1 lamotham s&
bac ba cd hé s bac cao nhat am.

Ta co: IIm[f (2x-1) 1] —00, Ilm[f 2x-1) 1] +00 nén khi qua X =1 ham s6 sé do6i dau

X—>+00 X—>—0

tir + sang — khong thoa man.

Vi du 10.

Cho ham s6 y = f(x) lién tuc trén R, c6 y
d6 thi ham s6 nhw hinh vé. Cé bao nhiéu
gia tri nguyén duong cua tham s6 m dé
bt phuwong trinh

(2025 — m)y| £2(x) + f(x) —1 = /3x +/10-2x

nghiém dung véi moi x €[0;5]

A. 2019 B. 2020.
X
C. 2021. D. 2022.
G Loi giai

@ Chon dap an B
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

bé bat phuong trinh c6 nghiém dung véi moi x € [O; 5] thi ta can c6

J3x +4/10-2x

VF )+ fla-2)-1

Theo bit dang thirc Bunyakovsky

«/a+\/10—2x =\/§\/;+\/§\/5—x S\/(3+2)(x+5—x) =5 dau béng “=" xay ra khi va chi khi

x =3. Nhin d6 thi ta thdy rang f(x)zl ddu “= " xayrakhi x=3; x=1;x=5.

yra VBx +410-2x _ 5
P+ f@)-1 @+ f-1

Vidu 11.

2025-m > max[
[0;5]

Su <5=m<2020.

Choham s§ y = f(x) 6 dd thi f'(x) nhu hinh vé. y

Xét ham sd g(x)=2f(x)+2x3—4x—3m—6«/§ 9
v6i m 1as8 thue. D& g(x)<0 Vxe[/5;4/5] thi v /\/\\/g $

diéu kién caa m 1a

A.ngf(\/g). B.mséf(ﬁ).

C. mS%f(O)—Z\/g. D. mzéf(—x/g)—élx/g.

G Loi giai
& Chon dap an A
D& g(x) <0< g(x) =2 f(x)+2x° —4x —3m—63/5 <0 <= 3m>2 f(x) +2x° —4x —6:/5
V6i h(x) =2 f(x)+2x° —4x— 635
Yéu cau bai toan < 2m > maxh(x
[~ 5]
Xét ham s8 h(x) =2 f(x)+2x° —4x—6:/5 ; I (x) = 2f'(x)+6x> —4

H(—J5)=2f(-\5)+65-4=0

W(\5)=2f(5)+65-4=0

= \H(0)=2f'(0)+0—-4=0 suy ra h(x) dong bién trén [—\/g; \/g}
H(1)=2f(1)+6.1-4>0

H(-1)=2f(-1)+6.1-4>0

x |5 V5
0

h'(x) n

48



T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

h(x)
Suy ra h(x)sh(x/g)=2f(«/§):>maxf(x)=2f(\/§)
[-45; 5]
Vidu 12.
Cho 0<\/E—ir(<«)/g—1<a va ham so y y = f(z)
X
= =—2"7 _ cddaoham |0; +x). Biét
V== ) [0 +e0) o —
d6 thi ham s8 y = f(x) nhw hinh vé&. Khang dinh ,
nao sau day dung vodi xe[«/;—l;\/g—l] L R ---------- !
A. g(x)ZM. B. g(x)sm.
m n (0] b T
a

C. o)< f&b-1) D. -10<g(x)<0.
m

G Loi giai
& Chon dap an A
Ta 6 xe[Na—1;4b —1]= (x+1) e[a;] theo db thi c6

msf((x+1)2)Sn:>%£mg%

Véi O<\/;—1<\/E—1<a theo d6 thi ham s& f(x) dong bién trén [\/;—1;\/5—1]
G-
om

_ ~ _ f®
Fa-1)< fx) < (Wb -1)= g(x) o)
Vi du 13.
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Goi A 1a tap hop tat ca cac gia tri nguyén cua Yy

tham s6 m d€ phuong trinh f(|2 sin x|) = f[%j

¢6 12 nghiém phan biét thudc doan [—7[ ;272'] .

Tinh tong tat ca cac phan tr ctia A.

3
A.5. B. 3. 3 | =
C.2. D. 6. |

G Loi giai

@ Chon dap an B
Dit t=2sinx véi xe[-7;27].

t'=2cosx.

t'=0<:>2cosx=0<:>x=z+k7r (keZ).XEI:—ﬂ';27Z:|:>XE{—Z;Z;3—”}.
2 2 2 2

Bang bién thién

7
x - -

2

2

N (o Ny

I

Tt d6, ta suy ra duoc bang bién thién cua u = |2 sin x| la

X -7 z 0
2

!

u

N o NN

i

Véi u=2 tacod 3 nghiém phan biét x e [—7[ ;27r] .
Véi u=0 ta cod 4 nghiém phan biét x e [—7[ ;27[] .

Vé6i 0<u<2 taco 6 nghiém phan biét xe[-7z;27].

Yéu cau bai toan < f (u) =f [%j c6 2 nghiém phan biét trong khoang (0 ;2)
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung

0<<2
27 (mj <5 {0<m<4
S-—<fl-|<0&s == .
m m#23

Vay A= {1;2} . Tong tat ca cac phan tit cia A bang 3.

& DANG 6: Cho d6 thi ham s6 y = f’(x) xac dinh s6 nghiém ctua ham s6 g(x) = f(x) +g(x)

Vidul.
Cho ham s§ da thie y = f(x) 6 f(1)=2018 va y
6 dd thi y = f'(x) nhwhinh vé. Xét ham s&
g(x)=f(x)—x’ +3x-2019. Phuong trinh
g(x)+2=0 co tat ca bao nhiéu nghiém duwong
A 0. B. 1.
— x
C.2 D. 3 o+ —-

G Loi giai
@ Chon dap an
Taco g'(x)=f'(x)-3x* +3= f’(x)—([%x2 —3) ; §'(x)=0< f'(x)=3x" -3 c6 nghiém la hoanh
dd giao diém ctia ham s6 y = f’(x) va (P) :y=3x>-3.

Y

Theo do thi ta c6 do thi ham s6 g'(x)>0 khi db thj f'(x) ndm trén do thi (P) va nguoc lai
§'(x)<0 khi do thi f(x) ndm dudi do thi (P).

#* Tt do thita co:

s(1)=1

Ham s6 f(x) nghich bién (0; 1) suy ra
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

£(0)> f(1)=2018= g(0)=£(0)-2019 > f(1)-2019=2018 2019 =—1

Phuong trinh g(x) +2=0< g(x)=-2 lagiao diém giita d0 thi ham s§ g(x) va duong thing
y=-2

Bang bién thién :

X —o0 -1 0 1 +00

A

$(3)
K&t luan : phuwong trinh g(x) +2=0c06 1 nghiém dwong
Vi du 2.

Cho ham s8 y = f(x) lién tuc trén R va c6
d6 thi nhw hinh vé bén. Biét rang f'(x)>0
voi moi x &(—o0;—3)U(2;+x). S8 nghiém
nguyén thudc khoang (-10;10) cua bét
phuong trinh [ f(x)+x-1](x* ~x~6)>0

la
€
A.9. B. 10.
C. 8. D.7.
Dé thi thit THPT Qudc Gia Modn Toan Truwong Luong Thé Vinh Jan 3 ndm 2019
G Loi giai

@ Chon dap an D
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T duy gidi toan Ham Sé Van Dung — Van Dung Cao Nguyén Thanh Trung
bit g(x) :[f(x)+x—1](x2 —x—6) 1a ham s lién tuc trén R.

(x)=0 x> —x-6=0 x*—x-6=0 x=-2;x=3

x)=0< = = .

g Fa)+x=1=0"" | f(x)=—x+1 7| f(x)=-x+1 (1)
Phuong trinh (1) la phwong trinh hoanh d giao diém cua do thi ham s6 y = f(x) va duong
théng y=-x+1.Dua vao d6 thi ham s& da vé ¢ hinh trén
f(x)+x—1:0<:> x=-3,x=-1, x=0vax=2.

Ta c6 bang xét dau

X —00 -3 2 -1 0 2 3 +00
P —x—6 Lo+ 0 - 1 - 1 - | — 0 &
f(x)+x—1 -0 + ! + 0 - 0 - 0 + | +
g(x) - 0 + 0 - 0 + 0 + 0 — 0 =+
:>[f(x)+x—1](x2 —x—6)>0<:>g(x)>0<:>xe(—3;—2)u(—l;O)u(O;Z)u(3;+oo)

Két hop diéu kién x nguyén va xe(—lO;lO) ta co xe{1;4;5;6;7;8;9}

& DANG 7 : Bién luan tham s6 m ctia bat phwong trinh hodc phwong trinh bang cach dwa vé ham
s6 dac trung
Vidul.

Cho ham s6 f (x) =x" +3x” —4m. C6 bao nhiéu gid tri nguyén ctia tham s6 m dé phuwong
trinh f(3 f(x) + m) =x>—m cb nghiém thudc doan [1;2] ?

A. 15. B. 16. C.17. D. 18.

Dé thi thit THPT Qudc Gia Mon Toan Truwong Luong Thé Vinh Jan 3 ndm 2019

G Loi giai

@ Chon dp 4n D

it t=3[f(x)+m &£ = f(x)+me f(x)=£ —m (1).

Taco f(Sf(x)+m)=x3—m,suyra f(t)=x"-m (2).

Tir (1) va (2) taco f(x)-f(t)=t —x" o f(x)+x’ = f(t)+£ =" +4x> =£> +4£> (3).
Xétham s6 g(u)=1’ +4u’ = g'(u)=5u* +12u* > 0Vu e R = g(u) dong bién trén R .

Do d¢ (3) <> g(x)=g(t)<>x=t.Thay vao (1) taduoc f(x)=x’—m=x"+2x"=3m (4).
Xétham s6 h(x)=x+2x° trén doan [1;2].

Taco i'(x)=>5x"+6x> >0Vxe[1;2]= h(x) ddng bién trén doan [1;2].

Vay ta c6 1[111;121]1;1( x)=h(1)=3 va I[rll%xh( x)=h(2)=4
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Tu duy gidi bai todn van dung- van dung cao ham sé Nguyén Thanh Trung

Phuong trinh da cho c6 nghiém thugc [1;2] < Phuong trinh (4) c6 nghiém trén [1;2] .

@r[lll_izljlh(x)éfimélgllgi(h(x)<:>3S3m£48<:>1£m£16. Vay co 16 gia tri nguyén cua m .
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