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Bai toan tuong giao do thi ham so 01

Cau 1;

Cau 2:

Cau 3:

Cho ham sb bac bay = f(x) c6 d6 thi 1a duong cong trong hinh v& bén. S6 nghiém thuc phan

biét cia phuong trinh f (‘m_‘xz —1”) = _20121 la

y = flx)
1V3

A 24. B.14. C.12. D. 10.

X+3
X2 +3

Hoi ¢6 bao nhiéu sé nguyén m dé phuong trinh f (U (X)) =m c¢6 dang 3 nghiém phan biét?

Cho hai ham sb u(x)= va f(x), trong d6 d6 thi ham s6 y = f (X) nhu hinh v& bén.

i

Al B. 4. C. 3. D. 2.
Cho ham s6 y = f(x) c6 dao ham cip hai trén R va c6 d6 thi y = f'(x) 1a duong cong trong

hinh vé bén.

Pit g(x) = f(f'(x)-1). Goi S la tap nghiém cua phuong trinh g'(x) =0. S6 phan tir cta tap
Sla
A 8 B. 6 C. 10 D.9
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Cau 4:

Cau 5:

Cau 6:

CauT:

Cho ham s6 f(x) lién tuc trén R va c6 d6 thi nhu hinh v&.

i
:
i
i
i
i
/ o 1

C6 bao nhiéu g4 tri nguyén cia tham s6 m d& phuong trinh

(Bt () conns

|2unx anx+4

A. 3. B. 5. C. 4. D. 2.
Cho ham sb y= f (x) lién tyc trén R co dd thi nhu hinh v& bén duéi.Goi (C,) va (C,) lan

luot 1a do thi cia hai ham s6 y = f(x [f )]2 va y = 2021" .S6 giao diém cua (C,)
va (C,) la

o e
Al B. 0 C.2 D. 4

Biéthamsé f (X) =ax® +bx? +cx+d dat cuc tritai X=1 va X = 2021. Cé bao nhiéu sb nguyén
m dé phuong trinh f (x)= f (m) c6 ba nghiém phan biét?

A. 4037. B. 2019. C. 4001. D. 2021.
Cho ham s6 y = f (X) lién tuc trén R ¢6 do thi hinh v&.

C6 bao nhiéu gia tri nguyén ctia tham sé m dé phuong trinh f ( 4+2f (Cos X)) =m c6 nghiém

e
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A 4. B. 5. C. 3. D. 2.

Cau8: Chohamsb y= f(x) co dd thi nhu hinh v& sau:

. . : 1 . .
C6 bao nhiéu s6 nguyén m dé phuong trinh f (2X3 —6X+ 2) =—m-5 cd 6 nghiém phan biét

thudc doan [—1; 2]?
A 4. B. 3. C. 2. D. 1.

Cau9: Chohamsb y=f x liéntyctrén R va c6 bang bién thién nhu hinh vé

f(=)

S6 nghiém cua phuong trinh ‘f f x ‘:2 la
A 4. B. 5. C. 9. D. 7.
Cau 10: Chohamsb y= f(x)=ax’+bx+c c6 dd thi (C)

¥

0 l\jy3

-1
C6 bao nhiéu gia tri nguyén ctia tham sé m dé phuong trinh f 2 (Ix[)+(m—2) f(|x|)+m-3=0

c6 6 nghiém phan biét?
A 2. B. 3. C. 1 D. 4.

Cau 11: Biét dd thi ham sb bac bon y = f (x) dugc cho bai hinh v& bén dudi. Tim so giao diém cua do
thi hamsé y =g (x)= [ f ’(X)]2 — f(x).f"(x) va truc hoanh:
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Céu 12:

Cau 13:

Céu 14:

Céu 15;

Cau 16:

0 \/ B

A 4. B. 0. C.6. D. 2.

Cho ham sé f(X)=x++v1+x® . S& gid tri nguyén cua tham s m dé phuong trinh

Xf (x) - —EYIXEM =L 6 6 hai nghiem phan biét la
f(-1-Vax+m-1)
A 2. B. 3. C.6. D. 4.

Cho ham s& f (x)=(1-m*)x* +3mx* +(3m* —2m+2)x+m*+2m véi m la tham s6. C6 bao
nhiéu s nguyén m e [-2020;2021] sao cho f(x)>0 véimoi x €[2020;2021]?

A. 2023. B. 2022. C. 2021. D. 2020.
Cho ham sb y:f(x):2X3—3X2+1 . Tap hop cac gia tri m dé phuong trinh

f (f (%D =f (m) c6 nghiém la doan [a;b] . Khi d¢6 gia tri 4a® +8b thudc khoang nao

sau day?

A. (7;5) B. (-2;5). C. (f;ﬁj. D. (ﬂ;ﬁ).
2 3 2 3 4

X2 +5x+2

Cho hamsb f (X) i

. Co tat ca bao nhiéu gid tri nguyén duong ctia tham s m dé bat

phuong trinh 2021 f (\/3x2 ~18x+ 28) —my/3x° —18xX + 28 > m+ 4042 nghiém dang véi

moi X thudc doan [2;4].

A. 673. B. 808. C. 135. D. 898.
Cho ham s6 y = f(x) lién tyc trén R va c6 bang bién thién nhu sau:

x | —w -1 2
v - 0 + 0 -

N N

S6 nghiém cuia phuong trinh f (23X4_4X2+2 ) +1=0 la

_l_

Laal & | Lh

A 2. B. 3. C.6. D. 5.
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Cau 17:

Cau 18:

Cau 19:

Céau 20:

Cho ham s6 f (X) c6 dd thi nhu bén dudi

(8]

—2 —1/ 0 T2 3 %

S6 nghiém phuong trinh 2 f (x+1—\/6x+3):1 la
A. 3. B. 4. C.6. D. 5.
Cho ham s6 f (x)=x —lmx+m—8, xeR voi M 1a mot hang sb khac 0. Biét rang phuong

trinh f (x)=0 c6 ding hai nghiém phén biét. Hoi c6 bao nhiéu gié tri nguyén cua k thoa man
phuong trinh f (x)=k ¢6 3 nghiém phéan biét ?
A. 3. B. 34. C.6. D. 34.

Cho ham da thuc Yy = f (X) c6 do thi nhu hinh v&.

—_—
[
-
L
=
Y

0 \:./ T
1l N

batg(x)= ‘f (xz)‘. S6 nghiém cua phuong trinh g (x).[Zg (X)—l] =0 la

A 11 B. 10. C.13. D. 12.

Ham s6 y = f(x) lién tyc trén R va c6 bang bién thién nhu hinh v&

X —0 -1 3 +a0
v + 0 - 0 +
+or
5
1 / \
—n -3

Phuong trinh ‘ f (2X2 + 3) - 2‘ =5 c6 bao nhiéu nghiém?
A. 3. B. 5. C.6. D. 4.
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Céu 21:

Cau 22:

Cau 23:

Cau 24:

Cho hai ham y = f (x) va y=g(x) lién tuc trén R va c6 do thi nhu hinh v&. Khi d6 tong s6

nghiém cta phuong trinh f (g (X)) =0vag ( f (X)) =0 la

A. 25. B. 22. C. 21. D. 26.

Cho f(x) la ham s6 bac ba. Him s6 f "(x) co dd thi nhu sau:

sY

O 2

Tim tit ca cac gia tri thuc ctia tham s M dé phuong trinh f (eX +1)— X—m=0 co hai nghiém

thuc phan biét.
A.m> f(2). B. m> f(2)-1. C.m<f(1)-In2. D.m>f(1)+In2.

Cho ham s6 bac ba y = f (X) ¢6 d6 thi 1a duong cong trong hinh bén dudi

\ y

S6 nghiém thyc phan biét cia phuong trinh (X3f (X))+l: 0la
A 6. B. 8. C. 5. D. 4.
Chohamsé y= f (x)=ax*+bx’+cx* +dx+e véi (a,b,c,d,e e R). Biéthams6 y = f’(X) co

dd thi nhu hinh vé.
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Ay

........

Q
v
w

C6 bao nhiéu gia tri nguyén cua m trén [—5; 5] dé phuong trinh f (—X2 +2X+ m) =e c6 bdn

nghiém phan biét.
A 0. B. 2. C.5. D. 7.

Cau 25: Cho hamsb y=f (X) lién tuc trén R c6 dd thi nhu hinh v&. C6 bao nhiéu gia tri nguyén cua

tham s6 m dé phuong trinh f ( 4+2f (cos x)) =m c6 nghiém x e [O; %) .

[ Y

_________ e e

A. 4. B. 3. C. 2. D. 5.

Cau 26: Cho ham so f(x)=x’+x—-2". C6 bao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh
f (f(x))=x c6 nghiém thude doan [1;2].
A. 3. B. 4. C. 0. D. 2.

Cau 27: Chohamsd y = f(x)=ax® +bx? +cx+d c6 dd thi nhu hinh dudi day

v
—2

(¢] 1 T

Co tat ca bao nhiéu gi tri nguyén ctia tham sé6 m e (— 5;5) dé phuong trinh
f2(x)—(m+4)|f (X)|+2m+4=0(*) c6 6 nghiém phan biét
A 2. B. 4. C. 3. D. 5.
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Cau28: Chohamsd y=f (X) ¢6 d6 thi 1a duong cong trong hinh bén.

S6 nghiém thuc phan biét ciia phuong trinh f (X2 f (X)) +2=01a
A. 8. B.12. C. 6. D. 9.
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BANG DAP AN
1D 2C 3C 4B 5B 6.A 7.A 8B aD 10B
1B 12D 13B 14D 15.A 16.C 17B 18D 19D 20A
21C 22A | 23A 24B 25A 26.B 27C 28D
HUONG DAN GIAI CHI TIET
Caul: ChonD
_ _ 2 2 iy 1
y=09(x)= f(‘\/4—x —‘x —1”) voi g(x) = 071
Ta dit: t =4—x2,Vxe[-2;2] thisuyra y=g(t) = f (\t—\tz —3H),Vt e[0;2]
t*+t-3te[ 03]
Suy ra: h(t):t—‘t2—3‘: .
t*+t+3te [\/5;2]
Tir d6 ta c6 BBT ctia ham s6 h(t) nhu hinh v& bén:
t 0 V3 2
hi(t) + 0 —
V3
h(t)
3 1
bit u = ‘t —‘tz —BH thi ta cling c6 BBT ctia u nhu sau:
X -2 0 2
t 0 2 0
t - |2 3| -3 /3 1 J/3 -3
[t =t -3l 3 A 5 3
3
0 0
Nhin vao d6 thi y = f () trén ta c6 duoc:
f(x) =ax®+bx*+cx,a=0 2
=a=—>0
f0)=f(2)=0, f"(1) =0 3
\ 2 o Y N A
Nhu vy tasuy ra f(X) = gx(x—l)(x—Z) . Ma ham s0 d6 c6 cuc tri biang o tai X =X, nén
suy ra f (xo):i\@: Xy = 3443
9 3
Nhu vay: f(3)=4, f (Jé) =-0,2,f {3+3\/§J = _45/5
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Ch0 d& 06: Tuong gico cla db thi ham sb
Tir d6, ta phac hoa duge do thi y = f (u) véi u= ‘t —‘tz —3H nhu sau:

“\ /\/\ AR
o] Ty

4\/5 4\/_ 4\/_

9 9

c6 tat ca 10 nghiém phan biét.

Dua vio hinh v& trén, ta két luan phuong trinh g(x) = 2;21

Cau2: ChonC

5 X+3 . VX2 +3 3—3X :
bat t= = ; = = ; =0 =1.
at U(X) M’ u (X) x2 43 M(X2+3)’ u (X) =X
X —0 1 +00
u'(x) + 0 —

u(x) / 2 \‘1
-1

Dua vio bang bién thién, ta cd u(x)e (-1 2] .
Phuong trinh f (u (X)) =m tro thanh f(t)=m, te(-1 2] :

Dua vao dd thj da cho ta co:

_ = phuong trinh f (U(X)) =m ¢O 2 nghiém phan

Khi m=2: phuong trinh f (t)=2< {
biét.

Khi m=1: phuong trinh f(t)=1 c6 3 nghiém t, €(-10),t,(0;1),t, €(1;2)= phuong
trinh f (u(x))=m c6 4 nghiém phan biét.

Khi m e {0;-1;,-2} : phuong trinh f (t)=m c6 2 nghiém t, €(0;1),t, €(1;2)= phuong trinh
f (u (X)) =m cO 3 nghiém phan biét.

Khi m=-3: phuong trinh f(t)=m c6 1 nghiém t=1= phuong trinh f(u(x)): m c6 1
nghiém.

Vay me{0;-1,-2}.

Céau3: ChonC
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Cau 4:

Cau 5:

Taco: g(x) = F(f'(x)-1) = g'(x)= f"(x).f(f'(x)-1)

00 f'(x)=0 f'(x)=0
Phuong trinh g'(x):Oc{ I(X)I_ | F'(X)-1=-1<| f'(x)=0
f(f'(x)-1)=0 , ,
f'(x)-1=2 f'(x)=3
x=1

Tacd dd thiy = f'(x) co cuc tri tai {X = 3
X=X, €(2)

f"@=0
@ (-1
_2;X=X, cing v&i X =1 1a nghiém boi chan

3

—2 ) .
=4 f (?] =0= f"(x)=0 cb 3 nghi¢m
f"(x,)=0
Tai phuong trinh f'(x) =0 ta théy c6 2 nghiém boi 1€ x =-1,x =2 va nghiém bdi chin x =1
Tai phuong trinh f '(x) =3 ta thdy c6 2 nghiém ma dudng thang y =3 cat do thi y = f(x)dé la
hai diém X = x, € (=o0;—1) VA X = X, € (2;+0)
Vay tir d6 ta thiy phuong trinh g'(x) =0 tong cong co tat ca 10 nghiém.
Chon B
Tacd: -1<sinx<1, -1<cosx<1 nénsuyra 2cosx—sinx+4>0, VxeR.
3sinx—cosx—1

bat t= - = t(2cosx—sinx+4) =3sinx—cosx—1
2cosXx—sinx+4

< (2t+1)cosx—(t+3)sinx=—(4t+1).

Phuong trinh trén ¢ nghiém khi (2t +1)° + (t+3)* > (4t +1)* < I—i <t<1=2< |t|+ 2<3.

Nhin vao hinh trén ta thdy ham sé f(x) luon dong bién trén [2;3] nén phuong trinh

¢[|3sinx—cosx-1| = 1 (Jm+2)"+4) hay phuong trinh £ (|t} +2) = f ((m+2)"+4)
2cosx—smx+4|

c6 nghiém khi va chi khi phuong trinh |t| +2=4/(M+2)*+4 c6 nghiém t thoa man dicu kién

2<[t}+2<3 @ 2<(M+2) +4<3=>m? +4m-1<0 2-5<m<2+45.

Ma meZ nén cé tat ca 5 gia tri m thoa man.

Chon B
86 giao diém (C,) va (C,) la nghiém cua phuong trinh
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Cau 6:

[ #(x)] = 20211 (%)
Tir d6 thi ta thay f (x) cat truc OX tai bén diém phan biét c6 hoanh do 1an luot 13 X;; X,; X,; X,

nén phuong trinh f (x)=0 c6 bén nghiém phan biét x; X,;%;; X,

= F(x)=a(x=%)(x=%)(x=x)(x=x,)
X

2

Néu f(x)=0« thay vao (*) ta thdy vé trai am,vé phai duong nén phuong trinh (*)

w

x)
X
X=X
X=X
X=X

X

vO nghi¢m
Néu f (x)#0 nén ta c6 phuong trinh ta c6 phuong trinh (*) twong dwong véi
" , 2 '
£/ 00-F00-[ (0] 2021 @( f'(x)j _ 2021"
[f ()T [f ()T f(x) ) [FF

Ta co:

f(x)=a(x—x)(x=%,)(X=X;)(x—x,)

: 1 1 1 1
= f (X)=a( X=X )(X=X, )(X=%X; )(X=X + + +
00 =alx-x)con o xo)| e o s L
B R Y 70| B S S S DR i ¢\ S S S S
X=X X=X, X=X X=X, f(X) X=X X=X, X=X, X-—X,

Khi do: () = ! + ! + ! + !
f(x) X=X X=X, X—=X; X—X,
1 1 1 1

:_( =+ >+ >+ 2]<O
(X_Xl) (X_Xz) (X_Xa) (X_X4)

va 225 o on phwong tinh [f (X)J = 200" 5 nghiém,do d6 phuong trinh vo
[f(x)] FO) ) [f(X)]

nghiém.

Chon A

Tacod f(x):ax3+bx2+cx+d = f’(x):3ax2+2bx+cx

Do ham s6 ¢6 2 diém cuec trj 1a: X =1 va X, = 2021.

2b
. Xl + X2 = _5 = 2022 b — _3033a
Nen: 3 “c=6063a
3a

Xét phuong trinh: f (x)= f (m)
ax® +bx® +cx+d =am® +bm? +cm+d <:>a(x?’—m3)+b(x2—m2)+c(x—m):0
< a(x®-m°)-303a (x* ~m? )+ 6063(x~m) = 0
<:>(x—m)(x2+mx+m2—3033x—3033m+6063)=0
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CauT:

Cau 8:

X—m=0
i 2
X< +mx+m°—3033x—3033m+6063=0 (*)

Dé phuong trinh ()= f (m) c6 3 nghiém phan biét thi pt c6 2 nghiém phan biét khac m.
A=(m-3033)" - 4(m” ~3033m + 6063 > 0

f—
m? +(m-3033) m+m? —3033m + 6063 = 0

{mz —6063m + 30332 —4m? + 4.3033m — 4.6063 > 0 - {—1009 <m <3031
m? +(m—3033)m+m? —3033m + 6063 = 0 m= 2021, m=1
Vay: m e (-1009;3031)\ {12021} c¢6 4037 gia tri m nguyén.

Chon A

N
S

bit t =cos X, vdi XE(O;%J =te(0;1).

Tirdb thi suy ra f (t)e(-2;0)=4+2f (t)e(0;4)=>u=[4+2f (1) €(0;2).

Taco f(u)=m véi ue(0;2).

Phuong trinh da cho c6 nghiém X e (O; %) khi va chi khi phuong trinh f (u)=m c6 nghiém

ue(0;2) & -2<m<2.
Do meZ nén me{-2;-1,0;1}.

Vay c6 4 gia tri nguyén ctiia tham s6 m thod man y€u cau bai toan.

Chon B

Pit: g(x)=f(2x° -6x+2); g'(x)=(6x"-6).f'(2x* - 6x+2)
g o [6X 620 1)

9'(x)=0 < f/(2x*~6x+2)=0 (2)
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Cau 9:

) x=-1
Giai: 6x°-6=0
x=1
__x:—2¢[—1;2]
| x =1 (nghiQOn kip)
[ x~-1,87¢[-12]
[2x®—6x+2=-2 X~ 0,34
2x3—6x+2=0 x~1,53
Giai: f'(2x°-6x+2)=0 & | " e |b
2x3—6x+2=3 x~-1,64¢[-12]
| 2x°—6x+2=6 X ~-0,16
X~1.81
[x = -1 (nghiGn kp)
__x:2
Bang bién thién ctia g(X) trén doan [-1;2]
X -1 -0.16 0.34 1 1,53 1,81 2
g(x)f0 + o0 - 0o + 0O - 0 + 0 - 0

OIS z

R STAIN i /2N
5/ h o/ N\

4 4

S6 nghiém cta phuong trinh f (ZX3 —BX+ 2) =%m —5 bang s6 giao diém cta d6 thi ham s6
g(x)=f (ZX3 —6X+2) va duong thang y :%m—S.

Ké duong thang y :%m —5 trén cung bang bién thién cua ¢ (X) Piéu kién dé duong thang
y :%m—S cét @b thi ham s6 g (x) = f (2x*—6x+2) tai 6 diém phan biét la:

O<%m—5<2 & 10<m<14.Vi meZ = me{1112;13}
Vay ¢6 3 s6 nguyén m thoa méan ycbt.
Chon D

f fx =2 . .
. Dya vao bang bién thién ta thay:

Tacé:‘f f x ‘:2@
f fx ==-2

f X =a ae —c0;—4
f fx =2«
f x =b be 3;+

f x =—4
f fx =—2<|f x=d de 1;3

f X =e ee€ 3+
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f x =aae —oo;—4 vonghiém; f x =b be 3;+0c0 €0 2 nghiém.
f x =—4¢61nghiém; f x =d de 1;3 c6 2 nghiém.
f x =eee 3+ cé2nghiém:>‘f f x ‘:2 c6 7 nghi¢m.
Céu 10: Chon B
Xét phuong trinh f2(|x|)+(m—-2) f(]x])+m-3=0.

Nhan thdy 1-(m-2)+(m-3)=0= f(|X|):_1 .
' f(ix)=3-m

T dd thi ham sd f (X) , suy ra d6 thi ham sb f (|X|) nhu sau:

¥

-1

Véi f (|x|) =1, ta dugc 2 nghiém X.

Dé phuong trinh da cho c6 6 nghiém phan biét, tirc 1a phuong trinh f (|x|) =3-m c6 4 nghiém
phén biét.

Hay -1<3-m<3< 0<m<4—"%5me{1;2;3},

Nhu vay co6 3 gid tri nguyén cua m thoa man.

Céu1l: ChonB
Ta c6 phuong trinh hoanh do giao diém cua hai d6 thi y =g (x) va Ox la:

[ () - £ (x)-£7(x) =0 f(x).f”(x)—[f’(x)]z:O<:{%} _

Ta thiy d6 thi ham s6 y = f (x) cét truc Ox tai 4 diém phén biét c6 hoanh do X, X,, Xg, X, -
Giasir f(x)=a(x—x)(X=%)(X—=%;)(X=X,),a#0,% <X, <X; <X,

Taco: f'(x)=a(x—x%,)(X=X;)(x=x,)+a(x—=x)(X—=%;)(X=X,)
+a(x—x)(X=%, ) (x=%, ) +a(x—=x)(x=%,)(x—x;)
f’(x)_1+1+1+1

Ta co: =
f(X) X=X X=X X-X X—X,
t(x)]

Tac():{ (X)} =0 - ! 5= 1 5= L > = 1 > =0 v0 nghiém.
f(x) (x=%)" (x=%) (x=%) (x=x,)

Vay sb giao diém ctia @6 thi ham s6 y = g(x) va truc hoanh bang 0.

Cau 12: ChonD
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Taco: f(x)=x++1+x> = f'(x) =1+

X

J1+ X2

Suy ra ham sé f (x) = x++/1+ x* luén dong bién trén R .

>0,vVxeR.

) 1 1
Mit khac, ta lai ¢6: f(=X)=—X++1+x* = = .
x+v1+x*  F(X)
1++/4x+m-1

=0.

Nén phuong trinh tiép theo trong duong véi: xf (x) —

f(-1-Vax+m-1)

=24 (x)—(1+\/4x+m—1) f (1+\/4x+m—1):0.

< xf(x) :(1+\/4x+m—1) f (l+ \/4x+m—1).

Dén day ta xét ham dic trung y = g(t) =tf (t):t.(t+\/t2+1):t2+t t°+1.

t2

t? +

:>g(x):g(1+\/4x+m—1)<:>x:1+\/4x+m—l©\/4x+m—1:x—1.
Xx-1>0 X>1

Do v4x+m-1>0 nén suy ra{ {

, &
4x+m-1=(x-1)

>0,VteR nénsuyra g(t) luén dong bién trén R .

Co g'(t) =2t +t* +1+

[EEN

m=x’—6x+2
Xétham y = p(x) =x* —6x+2,Vx>1= p'(X)=2x-6=0< x=3.
Ta c6 bang bién thién ciia ham p(x) nhu sau:

i A 1 3 +0oC

p'(x) - 0 +

plr)

Dua vao BBT trén dé phuong trinh c6 hai nghiém phan biét thi me (p(3); p()] < me(-7;-3]

Nhu vay, ta két luan co tat ca 4 gia tri nguyén théa man yéu cau dé bai.
Céu 13: Chon B
f(x)=(1-m?)x*+3mx* +(3m* — 2m+ 2) x+m® + 2m > 0 Vx € [2020; 2021]
& (x+m) +2(x+m)>(mx)’ +2mx vx e[2020;2021] (1)
Xéthamsb f(t)=t>+2t, f () =3t>+2 >0Vt
Vay ham sé f (t) ddng bién trén R nén (1) suy ra

X-+M > mx VX & [2020;2021] < m < —*— vx € [2020;2021] & m < 22T,
x—1 2020

Vay trén doan [-2020;2021] c6 2022 gi4 tri nguyén cua m théa man.
Céau 14: Chon D
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Cau 15:

Céau 16:
Céau 17:

A ' 2 ' X:0
Taco: y'=6x"-6x; y=0< .
x=1
Bang bién thién:
— 0 1 +C
1 + 0 - 0 +

/\D/

—C
Ta  co: ZSLXJrl:sinx+le —1;E suy ra f 2sinx+1 e[0;1] nén
2 2 22 2

f[f(%ne[o;l].

i 2m° -3m? +1>0
Phuong trinh f(f [%D= f(m) ¢6 nghiém <0< f(m)£1<:>{ "

2m®* -3m? <0

1 3
S -—=—<Mm<—.
2 2

Vay a2’ +8b=4.2183 213,
42
Chon A
Djt U =+/3x* ~18x+28 = {3(x—3)* +1 = [3(x~2)(x~4)+4 do db ta c6 véi Vx €[2;4] thi
uel12].
Bién ddi BPT ta dugc 2021f (u)—mu>m+4042 <> 2021] f (u)-2]=m(u+1).

2 2 2
Taco f (X)=LXJr2 nén f(u)-2= wtsut2 , U tu do vay bat phuong trinh duoc
2X+1 2u+1 2u+1
. 2021(u*+u
bién doi tiép # >m(u+1) e m< 2021 :
2u+1 2u+1
O U 2021u .
Luc nay yéu cau bai toan twong duong m < 1 , VU e [1; 2] <& m< m[llg] g(u).
Xét ham sé g(u) = 2021 Juell;2]taco g'(u)= &12 >0,Vu e[1;2] do vay ham s6
2u+1 (2u+1)
2021u 2021

g(u) tang trén doan [1;2].Vi vay urgli;rzl]g(u) = 01 g( ):T

Két hop véi m 1a cac s6 nguyén duong ta dugc M e {1; 2;3;...; 673} .
Vay tim duoc 673 s6 nguyén duong thoa man yéu cau bai toan.
Chgn C

Chon B

bit t=x+1-/6x+3, xz-%.
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Taco t' =1-——>_ — 0> x=1. Khi dé bang bién thién cia ham s6 1a
\V6X+3
* —l 1 +i
2

t' - 0 +
1
- +xo
2

t \ /

-1

Phuong trinh da cho tré thanh f (t) = % Duya va do thi ta thdy phuong trinh c6 3 nghiém la

t=ae(-10)
t:be(l;Z)
t:Ce(2;3)

Dua vao bang bién thién ciia ham s6 t = x+1—+/6x+3 ta cd
Phuong  trinh t=a< x+1-46x+3=a ¢cd6 2 nghiémva  phuong  trinh

t=b< x+1-46x+3=b c0 1 nghiémva Phuong trinh t=c< x+1-+6x+3=c c6 1
nghiém.

Vay phuong trinh 2 f (X +l—\/6x+3) =1 c6 4 nghiém.

Cau 18: Chon D
Taco: hé s6 a=1>0 va f(x)=0 c6 dung hai nghiém phan biét.

— P4 thi ham s6 ¢6 2 diém cuc tri va 1 diém thudc truc hoanh.

f’(x):3x2—g- f’(X)=0©X=i\/§(m>°)'

3
Truong hop 1: L\/%J —%m\/§+m—8:0<:>m=24.

m=24:f(x)=x*-12x+16.
f (x)=k c6 3 nghiém phan biét< k €(0;32).

C6 31 gia tri nguyén cta k thoa man.

3
Truong hop 1 : —(\/@J +%m\/§+m—8:0<:>m:6.

m=6:f(x)=x"-3x-2.

f(x)=k c6 3 nghiém phan biét< k € (-4;0).
Co6 3 gia tri nguyén ctia k théa man.
Vay c6 34 gia trj nguyén cta k thoa man.

Cau 19: ChonD
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Céau 20:

) f(x)=0 (1)
g(x)=0 ‘f(x)‘:O .
Taco g(x).[20(x)-1]=0< 1e 2 1< (%)== (2
9(x)=1 ‘f(x)‘:z
_f(xz):— (3)
Tirdd thi hamsé y = f (x) suyra
y

x> =a<-1
+) (1) < | x* =b (0;1). Suy ra phuong trinh c6 4 nghiém phan biét.

x*=c>1

x*=d<-1(d=a)

+) (2) < | x* =ee(0;1),(e=b). Suy ra phuong trinh c6 4 nghiém phan biét khac 4 nghiém
x*=f>1,(f=c)

phén biét cia phuong trinh.
x*=m<-L(m=d,a)

+) (3) o x*=ne (0;1),(n #* e,b). Suy ra phuong trinh cé 4 nghiém phan biét khac 4 nghiém
x*=p>L(p=f,c)

phan biét cia phuong trinh va 4 nghiém phan biét ciia phuong trinh.

Vay phuong trinh g (x).[Zg (x)—l] =0 c0 tat ca 12 nghiém

Chon A

Goi g(x)=f(2x*+3)-2.Tacé: g'(x)=4x.f'(2x° +3).
x=0

9'(x)=0&|2x*+3=-1<x=0.
2x°+3=3
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Céu 21:

Céu 22:

Ta c6 bang bién thién:

X —on 0 +on
g' - 0 +
+o0 +on
g(x) \ /
-5
\ 9(x)=5 i
Ma ‘g (X)‘ =5 9(x)=-5" Tu bang bién thién ta thay phuong trinh c6 3 nghiém.
Chon C
f(x)=-2 @
Taco g(f(x))=0<|f(X)=a,(xe(01)) ().
f(x)=3 (3)
Duya vao d6 thi ham sé g(X) suy ra phuong trinh (1) c6 4 nghiém; phuong trinh (2) c6 5
nghiém va phuong trinh (3) c6 1 nghiém. Vay phuong trinh ¢ ( f (X)) =0c¢6 10 nghiém.
9(x)=-3 (4)
g(x)=-1 (5)
Taco f(g(x))=0<|g(x)=1 (6)
g(x)=a(ae(2)) (7)
g(x)=b,(be(45)) (8)

Duya vao d6 thi ham s6 g( ) suy ra phuong trinh (4) c6 1 nghiém; phuong trinh (5);(6);(7)

mdi phuong trinh c6 3 nghiém va phuong trinh (8) cd 1 nghiém. suy ra phuong trinh
f(g(x))=0c6 11 nghiém.

Vay tong s6 nghiém cua phuong trinh f (g (X)) =0vag ( f (X)) =0 la21.

Chon A

Taco: f(e"+1)-x-m=0< f (e +1)-x=m (1).

Pitt=e*+1=1"=¢* >0,¥x e R. Ta c6 bang bién thién:

Tr |—00 —+00
“+00

1
Véit=e"+1=x=In(t-1). Tact: (1)< f(t)-In(t-1)=m (2).
Khi do, phuong trinh da cho c6 hai nghi¢ém thuc phan biét khi va chi khi phuong trinh (2) co

hai nghiém thuc phén biét 16n hon 1.
Xétham so g(t)=f (t)—In(t-1),vt>1 ta co:
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g'(t)= f'(t)—ﬁi g'(t)=0e f(t)= =

Yy A

BN

Dua vao d6 thi cac ham sb y = f'(x) va y:i ta co: f’(t):ﬁct:Z.
X_ —_
Ta c6 bang bién thién ctia ham sb ¢ (t) :
t 1 2 +00
g'(t) - 0 +

S6 nghiém ciia phuong trinh (2) bang s giao diém ciia do thi ham s @ (t) va duong thang
y=m.
Dua vao bang bién thién, phuong trinh (2) c6 hai nghiém thuc phan biét 16n hon 1

om>g(2)em>f(2)-Inlem> f(2).

a
Cau 23: Phuong trinh f (X°f(x))+1=0< f(X’f(x))=-1<|x*f(x)=b (-5<b<-3) (2).
x*f(x)=0

Xét phuong trinh X°f (x)=k < f (X):%.

bit g(x):x—, g’(x):_x—sj(>0,VX¢O va k <0.

lim g(x)= lim g(x)=0, Xliﬂ)]g(x):+oo, lim g (x) = -,

X—>—o0 X—>+00 x—0"

Ta c6 bang bién thién ctia ham s ¢ (X)
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Céu 24:

Cau 25:

r | —oo 0 +oo
g'(z) + +
+00 0
Q(T) /
0 / —00

Duya vao bang bién thién va dé bai, suy ra trong mdi khoang (—oo; 0) va (0; +oo) phuong trinh
f (X) =0 (X) c6 diing mot nghi¢m.

X

Vi a,b <0 nén phuong trinh (1) va (2) mdi phuong trinh c6 2 nghi¢m phan biét khac nhau.

x=0

x=0
Xét phuong trinh (3): x*f (x)=0< {f <:{ , v6i C khac cic nghié¢m cta (1)

Xx=c<0
va (2).

Vay phuong trinh f (Xsf (X)) +1=0 c6 ding 6 nghiém.
Chon B

Dua vao dd thi ham s y= f (X) , suy ra ham s6 y = f (X) 1a ham s6 bac 3 qua 0 khong ddi

dau va di qua 3 d6i ddu tir + sang -. Mat khac lim f'(x)=-o nén k<0,

Do d6, hamsb y = f (X) c6 dang f (X) = k.Xz.(X—S).
Vi f'(2)=1nén k =—%. Suyra f '(x)=—%x3+%x2 = f (x)=—%x4+%x3+e
Xét phuong trinh
f(—x2+2x+m):e<:>—i(—x2+2x+m)4+1(—x2+2x+m)3 =0
16 4

-x*+2x+m=0 (1
<:>(—x2+2x+m)3(—x2+2x+m—4):0<:> , )

—X*+2x+m-4=0(2)
Phuong trinh f (—X2 +2X+ m) =g ¢6 bon nghiém phéan biét khi va chi khi phuwong trinh (1) ,

A o a A 1+m>0
(2) déu co6 hai nghiém phan biét < { &S m>3.
1+m-4>0

Mt khéc, m 1a s6 nguyén trén [-5;5] nén me {4;5}.
Viy ¢ 2 gia tri nguyén ctia m thoa yéu cau bai toan.
Chon A

bit t=cosx. Do XE‘:O;%] nén te(0;1] = f(t)e[-2;0)

:>\/4+2f (cosx)=\/4+2f(t)e[0;2):> f(1/4+2f (cosx) )e ;2)

Vay phuong trinh f ( 4+2f (cos X)) m c6 nghiém X {0,%} —-2<m<?2

Do m nguyén nén me {-2;-10;1}
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Vay c6 bon gia tri ctia tham sé6 m dé phuong trinh f( 4+2f (cos x))=m c6 nghiém

o)

Céau 26: Chon B

y="F(x)
f(y)=x

Xéthamsé: g(t)=f(t)+t=t2+2t-2"=g'(t)=3t’+2>0VteR

bat: y=f(x) tacé hé: { =f(y)+y=Ff(x)+x (*)

= g(t) ludn dong bién trén R
Ti phuong trinh (*)tacod g(y)=g(x) @ y=x< f (x)=x X’ +x-2"=x < x* =2"
Dé phuong trinh f (f (X)) =x c6 nghiém thude doan [1;2]thi Min x* <2 < Max x®

Xe[lZ] Xe[lZ]
©1<2" <8< 0<m<3, m lasd nguyén nén me {0;1;2;3}
Vay Chon B

Cau 27: ChonC
Taco

£2(x) = (M+4)|f (X)|+2m+4=0

o [Ifel=2()
<:>(|f(X)|—2)(|f(X)|—2_m)_o<z>Lf(x)|:2+m(2)

Phuong trinh (1) c6 4 nghiém phén biét

VoA

/
\/ V.

—4 ]

Vay dé phuong trinh (*) ¢ 6 nghiém phan biét thi phuong trinh(2) c6 2 nghiém phan biét khac
nghiém cua phuong trinh (1) :
Phuong trinh (2) cd hai nghiém phan biét khac nghiém cua phuong (1) khi va chi khi
m+2=0 m=-2
e Vi meZ;me(-5;5)nén m={-234)
m+2>4 m> 2

Vay mco 3 gia tri.

93 | Facebook tac gid: Phan Nhét Linh



Ch0 d& 06: Tuong gico cla db thi ham sb

x*f (x)=0
x*f(x)=ae(0;1
Cau2g: Taco: f(x*f(x))+2=0e f(Xf(x))=-2e|, (x)=a €(0;1)
x“f(x)=£e(2;3
XEF(x)=7e(3:4
x=0
X2f(X)=O<:> ; O.Phuongtrinh f(X)zO ¢6 2 nghi¢m phan biét khac 0.

(%)=
Xét phuong trinh x*f (X)=m véi m>0.R& rang x =0 khong 1a nghiém ciia phuong trinh.

Do d6 ta co: xzf(x)=m<:> f(x):%.

Xét ham sb g(x):m2 co g’(x):_z—am.Tl‘I d6 ta c6 BBT cta g(x):
X X

. —a0 0 +a0
r + -
g'(x)
+a0 40
g(x)
0 0

Suy ra d6 thi ham s6 y =g (x) ludn cdt d6 thi ham s6 y = f (X) tai 2 diém phan bi¢t c6 hoanh
d6 khac 0 va khac hai nghiém ctia phuong trinh f (X) =0.

Vay mdi phuong trinh x*f (X) =qe (0;1) XA f (X) =fe (2;3) XA f (X) =ye (3;4) cd hai
nghiém phan biét. Cac nghiém cua cac phuong trinh nay khong tring nhau, khac 0 va khac hai
nghiém cua phuong trinh f (x)=0.

Do d6 phuong trinh f (X2 f (X)) +2 =0 c6 9 nghiém thyc phan biét.
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