Chd d& 06: Tuong giao cla dd thi ham sb

AU TEUPI]  Bai toan tuong giao db thi ham s6 01

Cau 1: Cho ham sb bac bay = f(x)co6 do thi 1a dudng cong trong hinh v& bén. S6 nghiém thuc phan
1
2021

la

biét ctia phuong trinh f(‘\/4 -x’ —‘xz - 1”) =

u=f(x)
/3

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

x+3

Cau2: Cho hai ham s6 u(x)= va f(x), trong d6 d6 thi ham sé y = f(x) nhu hinh v& bén.

x’+3

Hoi ¢6 bao nhiéu s nguyén m dé phuong trinh f (u (x)) =m c6 ding 3 nghiém phan biét?

7 \

=Y

A. 1. B. 4. C.3. D. 2.
Cau3: Cho ham s6 y = f(x) c6 dao ham cap hai trén R va c6 do thi y = f'(x) 1a duong cong trong

hinh v€ bén.

Dit g(x)= f(f'(x)—1). Goi S 1a tap nghiém ctia phuong trinh g'(x)=0. S6 phan tir clia tap
S la
A. 8 B. 6 C. 10 D. 9
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Cau4: Chohamsd f(x) lién tuc trén R va c6 dd thi nhu hinh vé.

C6 bao nhiéu gid tri nguyén cua tham s6 m d&  phuong trinh

f(|381nx—005x‘1|+2j:f( (m+2)2+4) c6 nghi¢ém?

|2cosx—sinx+4|

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

Cau5: Cho ham s6 y = f(x) lién tyc trén R c6 dd thi nhu hinh v& bén du¢i.Goi (C,) va (C,) lan
lugt 1a dd thi cua hai ham s& y= f"(x).f (x)~[ f'(x)] va y=2021".86 giao diém cia (C,)
va (C,) Ia

A. 1 B. 0 C.2 D. 4
Cau 6: Biétham sd f(x) =ax’ +bx’ +ox+d dat cuctritai x=1 va x =2021. C6 bao nhiéu s6 nguyén
m dé phuong trinh £ (x)= f(m) c6 ba nghiém phén biét?

A. 4037. B. 2019. C. 4001. D. 2021.
Cau7: Chohamsd y=f(x) lién tuc trén R c6 do thi hinh v&.

C6 bao nhiéu gid tri nguyén cta tham s6 m dé phuong trinh f ( 4+2f (cos x)) =m c6 nghiém

xe(O;Zj
2
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Cau 8:

Cau 9:

Cau 10:

Cau 11:

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

Cho hamsb y=f (x) ¢6 dd thi nhu hinh v& sau:

C6 bao nhiéu sd nguyén m dé phuong trinh f (2)63 —6x+ 2) = %m —5 ¢6 6 nghi¢m phan biét
thudc doan [-1;2]?
A. 4. B. 3. C. 2. D. 1.

Cho hamsb y= f (x) lién tuc trén R va c6 bang bién thién nhu hinh v&

z —c0 —4 1 3 +oo
f'(z) - 0 + 0 - 0 +
00 +oo
f(=) 1

S6 nghiém cua phuong trinh ‘f(f(x))‘ =21a

A. 4. B. 5. C.9. D. 7.
Cho ham s y=f(x)=ax2+bx+c c6 dd thi (C)

y

0 1\_‘;2/3

E |
C6 bao nhiéu gia tri nguyén cia tham s6 m dé phuong trinh £> (|x|) +(m— 2)f(|x|) +m-3=0

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

Biét do thi ham s6 béc bon y = f(x) duoc cho bsi hinh v& bén duéi. Tim sb giao diém cua do
thi ham s6 y = g(x)= [f’(x)}2 — f(x).f"(x) va truc hoanh:
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Cau 12:

Cau 13:

Cau 14:

Cau 15:

Cau 16:

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

Cho ham s6 f(x)=x++1+x* . S6 gia tri nguyén cia tham s m dé phuong trinh

2 () NAXEM L 6 hai nghiém phan biét 14
f(-1-ax+m-1)
A 2. B. 3. C.6. D. 4.

Cho ham s6 f(x)=(1—m")x’ +3mx’ +(3m* =2m+2)x+m’ +2m v6i m la tham sb. C6 bao
nhiéu s6 nguyén m €[-2020;2021] sao cho f(x)>0 véi moi x €[2020;2021]?
A. 2023. B. 2022. C. 2021. D. 2020.
Cho ham sb yv=f (x)=2x3 —3x*+1 . Tap hop cac gia tri m dé phuong trinh

f( f(MD = f(m) c6 nghiém Ia doan [a;b]. Khi d6 gié tri 4a>+8b thudc khoang nao

2
sau day?
A. 7;2 . B. (-2;5). C. ﬁ;ﬁ _ D. 3_7;§ _
2 372 34
: X +5x+2 . ) o
Cho hamso f (x) = il Co tat ca bao nhiéu gia tri nguyén duong cta tham s6 m dé bat
X+

phuong trinh 2021f( 3x° —18x+ 28) —mn3x" —18x+28 > m+4042 nghiém ding vé6i

moi x thudc doan [2;4].

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

x | —oo -1 2 4o

" T T

NN

Sé nghiém cua phuong trinh ]"(23)”-“”2 ) +1=0 1a

+

-

LR ) s O

&

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

Cau 18:

Cau 19:

Cho ham sb f (x) ¢6 dd thi nhu bén dudi

—2 71/ (0] 1

S4 nghiém phuong trinh 2 f(x+ 1-~J6x+ 3) =11a

A. 3. B. 4. C.6.

o
e

D. 5.

Cho ham sé f(x)=x’ —%mx+m—8,x eR véi m 1a mot hang sb khac 0. Biét rang phuong

trinh f (x) =0 c6 dung hai nghiém phéan biét. Hoi c6 bao nhiéu gia tri nguyén ctia k thoa man

phuong trinh f (x) =k c6 3 nghiém phan biét ?

A. 3. B. 34. C.6.

Cho ham da thitc y = f'(x) c6 do thi nhu hinh v&.

. 34.

; \ 1
1 0
—1

=

Patg(x)= ‘f (x? )‘ . S6 nghiém ctia phuong trinh g (x)

.|:2g(x)—1:| =0 1a

A.11. B. 10. C. 13. D. 12.
Cau20: Hamsd y=f (x) lién tyc trén R va co bang bién thién nhu hinh v&
x —0 -1 3 +0
' + 0 - 0 +
+o0
5
) / \
Phuong trinh ‘ f (2x2 + 3) - 2‘ =5 c6 bao nhiéu nghi¢m?
A. 3. B. 5. C.6. D. 4.
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Cau 21: Cho hai ham y = f(x) va y= g(x) lién tyc trén R va co d6 thi nhu hinh v&. Khi d6 tong s6

nghi¢m cua phuong trinh f(g(x)) =0 va g(f(x)) =01a

y=flx)

A. 25. B. 22. C. 21. D. 26.
Cau22: Cho f(x) la ham sb bac ba. Himsé f’(x) c6 dd thi nhu sau:

y A

1)

1
O 2
Tim tat ca cac gia tri thuc ctia tham s6 m dé phuong trinh f (ex + 1) —x—m =0 c6 hai nghi¢ém

thuc phan biét.
A.m>f(2). B.m>f(2)—1. C.m<f(1)—ln2. D.m>f(1)+1n2.

Ciau 23: Choham s bacba y=f (x) ¢6 do thi 1a duong cong trong hinh bén dudi
\ Y
O
—1 \
S6 nghiém thyc phan biét cia phuong trinh £ (x3 f (x)) +1=01a
A. 6. B. 8. C.5S. D. 4.

£

Ciu 24: Chohamsd y =f(x) =ax* +bx’ +cx’ +dx+e v6i (a,b,c,d,e € R).Biéthamsd y =f'(x) co
d6 thi nhu hinh vé&.
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........

0] 2 3 T

C6 bao nhiéu gia tri nguyén cua m trén [—5;5] dé phuong trinh f (—x2 +2x+m) =e co bon

nghi¢m phan biét.
A. 0. B. 2. C.5. D. 7.

Cau 25: Cho hamsb y = f (x) lién tyc trén R c6 d6 thi nhu hinh v&. C6 bao nhiéu gia tri nguyén ctia

tham s6 m dé phuong trinh f( 4+21 (cos x)) =m c6 nghiém x e [0; %)

A

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

Ciu 26: Cho ham s f (x)= x’ +x-2". Co bao nhiéu gia tri nguyén cta tham s m dé phuong trinh
f(f(x)) =x c6 nghiém thudc doan [1;2] .
A. 3. B. 4. C. 0. D. 2.

Cau27: Chohamsd y= f(x)=ax’ +bx’ +cx+d c6 dd thi nhu hinh duéi day

y /
=

o |1 x

C6 tét ca bao nhiéu gi tri nguyén ciia tham s6 m e (— 5;5) dé phuong trinh
F2x)=(m+4)|f(x)|+2m+4=0(*)cé 6nghiém phan biét
A. 2. B. 4. C.3. D.5.

Tu duy todn hoc 4.0 — Luyén thi Bai hoc 2022 | 506



Phan Nhat Linh Fanpage: Luyén thi Bai hoc 2029

Ciu 28: Chohamsb y=f (x) c¢6 d6 thi 1a duong cong trong hinh bén.

I Jk I 1 1 :
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86 nghi¢m thyc phan biét ctia phuong trinh £ (x° f(x))+2=0 Ia
A. 8. B. 12. C.6. D. 9.
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BANG DAP AN

1D 2C 3C 4B 5B 6.A 7A 8B 9D 108

17B 18D 19D 20.A
27C 28D
HUONG DAN GIAI CHI TIET

ns 12D 13B 14D 15.A 16.C
21C 22A | 23A 24B 25A 268

Caul: ChonD

y=g(X)=f(‘m—\xz—1\

) Vol g(x) = 1

2021
Tadit: t=v4—x",Vxe [—2;2] thisuyra y=g(t)= f(‘t—‘tz -3 ),‘v’t € [0;2]
T e[o;\/ﬂ
Suy ra: h(t)=t —‘tz —3‘ = .
£ +t+3,t € [\/3;2]
Tir d6 ta c6 BBT ctia ham sd /(f) nhu hinh v& bén:
t 0 V3 2
h(t) + 0 —
V3
h(t)
3 T
bit u= ‘t —‘tz —3H thi ta cting c6 BBT cta u nhu sau:
x -2 0 2
t 0 2 0
t - |- 3| -3 /3 1 J3 -3
lt—le -3 3 A e 3
3 3
\ S/
0 0
Nhin vao do thi y = f(x) trén ta c6 duoc:
=ax’ +bx* + #0
:{f(x) ax” +bx "cx,a :>a=%>0
SD=/f(2)=0,7"1)=0 3

Nhu vay tasuy ra f(x) = %x(x—l)(x— 2). Ma ham s6 d6 6 cyc tri bang —M tai x=x, nén

suy ra f(xo)z%\/g: =3+\/§

Xo 3

Nhu véy: f(3)=4,f(\/§):_0’2,f(3+3\/§J:—49\/5
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Tir d6, ta phac hoa duge do thi y = f(u) véi u= ‘t —‘tz —3H nhu sau:

. \ /\/\ AR
o d T

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

9

c6 tt ca 10 nghiém phan biét.

Duya vao hinh v& trén, ta két luan phuong trinh g(x) = 20121

Cau2: ChonC

. x+3 x2+3 3-3x
bat 1= = ;u'(x)= = ;u'(x)=0 =1.
at=ulx) 43 w(x) X’ +3 \/x2+3(x2+3) #ia)=0
X —00 1 400
u'(x) ox 0 =

u(x) / 2 \1
-1

Dua vao bang bién thién, ta c6 u(x)e(-12].
Phuong trinh f(u (x)) =m trd thanh f(t)=m, te(-1;2].

Dua vao dd thi di cho ta c6:

= phuong trinh f (u (x)) =m ¢6 2 nghiém phan

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

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

Khi m €{0;—1;—2} : phuong trinh f'(¢#)=m c6 2 nghiém ¢, €(0;1),, €(1;2) = phuong trinh
f(u(x)) =m c¢6 3 nghiém phan biét.

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

Vay me {O;—l;—2} .

Cau3: ChonC
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Cau 5:

y= 1)

Taco: g(x)=f(f'(x)-D)=g'(x)=f"(x).f'(f'(x)-1)
‘ F1)=0 f"(x)=0 S'(x)=0
Phuong trinh g'(x)=0 < {f'(f'(x) =0 S| flx)-l=-1l<| f'(x)=0
fi(x)-1=2 f(x)=3
x=1

Ta c6 d6 thi y = f'(x) c6 cuc tri tai {x = EY

x=x,€(1;2)
f'=0
i x=1
=>4f "(?j =0= f"(x)=0 co6 3 nghiém _2;x=2x, cung v&i x =1 la nghiém boi chin
X=—
3
S/'(x)=0

Tai phuong trinh f'(x) = 0 ta thiy c6 2 nghiém bgi 1é x =—1,x = 2 va nghiém boi chin x =1
Tai phuong trinh /'(x) =3 ta thay c6 2 nghiém ma dudng thang y =3 catdo thi y = f(x)do6 1a
hai diém x = x, € (—o0;—1) va x =x, € (2;+00)
Vay tir d6 ta thiy phuong trinh g'(x) =0 tong cong c6 tat ca 10 nghiém.
Chon B
Taco: —1<sinx<1,—-1<cosx<1 nénsuyra 2cosx—sinx+4>0, VxeR.

3sinx—cosx—1

biat ¢ = - = t(2cosx—sinx+4)=3sinx—cosx—1
2cosx—sinx+4

< (2t+1)cosx—(t+3)sinx =—(4t+1).

Phuong trinh trén ¢6 nghiém khi (2t +1)° + (1 +3)° > (4t +1)° < I—? <t<1=2<+2<3.

Nhin vao hinh trén ta thiy ham s6 f(x) luén dong bién trén [2;3] nén phuong trinh

y(fpeimecosacil s |-y (Jon 207+ hay phaong wioh £ (d+2) - {Jon 273

|2cosx—sinx+4|

c6 nghiém khi va chi khi phuong trinh |t| +2=4/(m+2)’ +4 c6 nghiém ¢ théa man diéu kién
2<[f+2<3 2 (m+2) +4<3=m’ +4m—-1<0 25 <m<2+45,

Ma m e Z nén cé tit ca 5 gia tri m thoa man.

Chon B

S6 giao diém (C,) va (C,) la nghiém cta phuong trinh
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S"(@)-f (x) =[S (x)] =2021° (%)
Tur d6 thi ta thdy f(x) cét truc Ox tai bén diém phan biét c6 hoanh d¢ lan luot 1 x;;x,; x5 x,
nén phuong trinh f (x)=0 co6 bén nghi¢m phan biét x,;x,;x,;x,
= f(x)=a(x—x)(x—x,)(x—x,)(x—x,)
X=X
£ X=X \ T ST A 1. A \
Néu f(x)=0< thay vao (*) ta thay vé trai &m,vé phai duong nén phuong trinh (*)
X =x,
x=x,
v6 nghiém
Néu f (x)# 0 nén ta c6 phuong trinh ta c6 phuong trinh (*) twong duong véi
" ’ 2 '
S @ O[S @] 2001 (f’(x)j _ 2021
[/ ()T [f(F fx) ) [T

Ta co:

F=a(x-x)(x ) (x-x)(x-x,)
:f’<x>=a(x—xl)(x—xz)(x—a)(x—m{ LI

X=X X=X, X—X; X—X,

:>f'(x)=f(x){l+ O . }

X=X, X-X, X—X; X—X,
Khido: | LX) (.t ,t 1 1
f(x) X=X X—X, X—X; X—X,

:_[ 1 =+ ! >+ ! >+ ! 2J<O
(x-x) (x-x) (x-x) (x-x,)

a 221§ son phuong trinh [f (x)j = 2929 6 nghiém,do 6 phwong trinh v5
@] f0) Tl
nghi¢m.
Chon A

Tacod f(x)=ax’ +bx* +ex+d = f'(x)=3ax® +2bx +cx

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

b=-3033a

¢ =6063a

.xl +XZ = —i—b = 2022
Nén: 4 {

XXy :% =2021

Xét phuong trinh: f(x)= f(m)

ax® +bx* +cx+d =am’ +bm® +cm+d <:>a(x3—m3)+b(x2—m2)+c(x—m)=0
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< a( -m’)-3033a(x’ —m” ) +6063(x—m) =0

< (x—m)(x2 +mx+m’ —3033x—3o33m+6063) =0
x-m=0
< 2 2
X%+ mx+m? —3033x—3033m+6063=0 (*)
Dé phuong trinh £ (x)= f(m) c6 3 nghiém phan biét thi pt c6 2 nghiém phan biét khéc m.
A=(m=3033)° ~4(m” ~3033m +6063) > 0

~
m® +(m—3033)m+m* —3033m+6063 = 0

m? —6063m+3033% —4m? +4.3033m—4.6063>0  (~1009 <m <3031
{m2+(m—3033)m+m2—3033m+6063¢0 Q{m¢2021;m¢1

Vay: me(-1009;3031)\{1;2021} c6 4037 gié tri m nguyén.

Chon A

I

)

|
'—\..____________
S

—_
M e
KY

bat ¢t =cosx, véi xe(O;gj =1e(0;1).

T do thisuyra f(¢)e(-2;0)=4+21(¢)e(0;4) = u=,/4+2f(t) €(0;2).

Taco f(u)=m véi ue(0;2).

Phuong trinh da cho c¢6 nghiém x € [0;%) khi va chi khi phuong trinh f (u) =m c6 nghi¢m
ue(0;2) &S -2<m<2.

Do meZ nén me {—2;—1;0;1} .

Viy c6 4 gia tri nguyén ctia tham s m thoa man yéu cau bai toan.

Chon B
Pit: g(x)=f(2x" —6x+2); g'(x)=(6x"=6).f"(2x" - 6x+2)
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. 6x°—6=0 (1)
g (.X)ZO < ' 3
f(2x' —6x+2)=0 (2)
N 2 x:_l
Giai: 6x°-6=0 &
x=1
[x=-2¢[-1;2]
| x=1 (nghiGn kEb)
[x~-187¢[-12]
2xX —6x+2=-2 x=~0,34
e ol 3 2%’ —6x+2=0 x~1,53
Giai: f(2x —6x+2)=0 = \ ==
2x"—6x+2=3 xz—1,64é[—1;2]
2x° —6x+2=6 x~-0,16
x~1.81
[ x =—1 (nghiGn kEp)
[x=2

Béng bién thién cta g (x) trén doan [—1; 2]

X -1 -0.16 0.34 1 1,53 1,81 2
gx)| 0+ 0 -0 + 0 - 0 + 0 - o0
gx)| 7 7
/SN 2 /
W
13 0 o7 N\
4 4

S6 nghiém cua phuong trinh f (2x3 —6x+2) :%m—S bang sd giao diém cia do thi ham sb
g(x)= f(2x3 —6x+2) va duong thiang y :%m—S .

Ké duong thiang y :%m—S trén cung bang bién thién cua g(x). Diéu kién dé duong thang
y= %m —5 cdt @b thi ham s§ g(x)= f(2x’ —6x+2) tai 6 diém phan biét la:

0<%m—5<2 © 10<m<14. VimeZ = me{ll;12;13}

Viay ¢6 3 sd nguyén m thoa man ycb.

Cau9: ChonD

Ta co: ‘f(f(x))‘ =2& ;E;Eii; z ?;2 . Dya vio bang bién thién ta thay:
B x):a(ae(—oo;—4))
f<f(x>)_2@f(x):b(b€(3,+oo)) '
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fx)=—4
F(f(x)=-2%|f(x)=d (de(1:3))
f(x):e (66(3;—1—00))
f(x)=a(a€(—00;—4)) vonghiém; f(x)=b(be (3;+00)) co 2 nghiém,

f(x)=—4 c6 1 nghiém; f(x)= (d e(L; 3)) c6 2 nghiém.
f(x)=e(e€(3;+00)) c6 2 nghiém= ‘f(f(x))‘ =2 ¢6 7 nghiém.

Cau 10: Chon B
Xét phuong trinh £ (|x|) + (m - 2) £ (|x]) + m -3 =0.

7()=-
7{l)=3-m
T dd thi ham sb f(x) , suy ra dd thi ham sb f(|x|) nhu sau:

y

Nhan thay 1-(m—2)+(m-3)=0=

21 0 l\jyz

Véi f(|x|) =—1, ta dugc 2 nghiém x.

Dé phuong trinh di cho ¢6 6 nghiém phan biét, tic 1a phuwong trinh (|x|) =3—-m c6 4 nghi€ém
phan biét.

Hay -1<3-m<3 < 0<m<4—"2>me{l;2;3}.

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

Cau 11: Chon B
Ta c6 phuong trinh hoanh d6 giao diém ctia hai d6 thi y =g (x) va Ox la:

, r()]
[T 107510 b )L r] =0 L] o
f(x)
Ta thdy dd thi ham s y = f(x) cét truc Ox tai 4 diém phan biét c6 hoanh do x;,x,,x;,x,.
Giastr f(x)=a(x—x)(x—x,)(x—x;)(x—x,),a#0,x <x, <x, <x,
)(x—x,)+a(x—x)(x—x)(x—x,)

(
+a(x—x)(x—x,)(x—x,)+a(x—x)(x—x,)(x—x;)
(
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Tacé:{M} =0 - ! == ! == ! == ! > =0 v0 nghiém.
f(x) (x—xl) (x—xz) (x—x3) (x—x4)

Viy s giao diém cuia d6 thi hamsb y=g (x) va truc hoanh bang 0.
Cau12: ChonD
Taco: f(x)=x+V1+x* = f'(x)=1+

X

Ji+x®
Suy ra ham s6 f (x):x+m luén dong bién trén R .
1 1
PN
1+J4x+m—1
f(-1-NAax+m=1)

>0,VxeR.

Mt khéc, ta lai c6: f(—x)=—x++1+x" =

Nén phuong trinh tiép theo twong dwong vai: xf(x)— =0.

<:>xf(x)—(1+\/4x+m—1)f(1+x/4x+m—1):O.
@xf(x)=(1+«/4x+m—l)f(1+x/4x+m—1).

Pén day ta xét ham dic trung y=g(t)=tf(t)=t.(t+\/t2 +1)=t2 PN
t2
Nt +1
3g(x)=g(1+\/4x+m—1)<:>x=1+\/4x+m—1 oJax+m-1=x-1.

x—-120 x21
Do v4x+m—12>0 nén suy ra { {

4x+m—1=(x—1)2 <~

>0,VteR nénsuyra g(f) luon dong bién trén R .

Co g'(t)=2t+~t> +1+

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 cia ham p(x) nhu sau:

T 1 3 +0C

p'(x) - 0 4

Duya vao BBT trén dé phuong trinh c6 hai nghiém phén biét thi m e ( pQ3); p(l)] Sme (—7; —3]

Nhu vy, ta két luan co tat ca 4 gia tri nguyén thoa man yéu ciu dé bai.
Cau 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 €[2020;2021](1)
Xétham sé f(t)=1 +2t, () =3>+2> 0Vt
Vay ham sd f(f) dong bién trén R nén (1) suy ra
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Cau 14:

Cau 15:

Cau 16:

2021
2020

Vay trén doan [—2020;2021] c6 2022 gia tri nguyén cua m thdéa man.
Chon D

x+m > mx Vx €[2020;2021] < m silv)c €[2020;2021] = m <
x—

X =
Taco: y' =6x" —6x; y'=0<:>[
X =
Béng bién thién:
x | —x 0 1 +
- 0 = 0 -

—{C

Ta o Xl rile —l;é suyy ra f 2smx+l e[0;1]  nén
2 2 22 2

o

Phuong trinh f(f(mnzf(m) c6 nghiém <:>0Sf(m)£1<:>{

2m® =3m* +1>0

2 2m® =3m* <0

3
S ——<m<—.
2 2

Viy 4a> +8b=4.248.2 =13,
4 72
Chon A
Dt u=3x* ~18x+28 =3(x~3)* +1=3(x~2)(x—4)+4 do d6 ta c6 véi Vx € [2;4] thi
uel;2].

Bién doi BPT ta duge 20211 (u)—mu>m+4042 < 2021 f(u)-2]=m(u+1).

2 2 2
Ta co f(x)z% nén f(u)—2=%—2=zuib{ do vay bat phwong trinh dugc
2021wt +u 2021
bién déi tiép ( )Zm(u+1)<:>mﬁu.
2u+1 2u+1
A 2021u )
Luc nay yéu cau bai toan tuong duong m < > I,Vu 6[1;2] &S m< rrbuzi]g(u).
u+ el
Xét ham s6 g(u) = 2021u ,u 6[1;2] ta co g'(u) :LIZ>O,VM € [1;2] do vay ham s6
2u+1 (2u+1)
2021u 2021
u) tang trén doan |1;2|. Vi vdy min g(u) = =g(l)=——.
g(u) ting wén doan [1:2]. Vivay ming() =5 "= (1) ==

Két hop v6i m 1a céc sb nguyén duong ta dwoc m e {1;2;3;...; 673} .

Viay tim duoc 673 s6 nguyén duong thoéa min yéu ciu bai toan.
Chon C
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Cau 17:

Cau 18:

Chon B
bat t=x+1-+6x+3, xz—%.

3 . .
Taco t'=1- =0 < x =1. Khi do bang bicn thién ctia ham so la
Vox+3
* e 1 +0
2

4 - 0 -
1
= +x
2

t \ /

-1

Phuong trinh da cho tr¢ thanh f (t) = % Duya va do thi ta thay phuong trinh ¢6 3 nghiém la

t=ae(-1,0)
t=be(12)
t=ce(2;3)

Duya vao bang bién thién ctia ham sd £ = x+1—+/6x+3 taco

Phuong trinh t=a<x+1- J6x+3=a c6 2 nghiémva  phuong  trinh
t=be x+1-J6x+3=b c6 1 nghiém va Phuong trinh t=c< x+1-6x+3=c c6 1
nghi¢m.

Vay phuong trinh 2 f (x +1-6x+3 ) =1 c6 4 nghiém.

Chon D
Taco:hésd a=1>0 va f(x) =0 co6 ding hai nghiém phan biét.

—Pd thi ham sb ¢ 2 diém cuc tri va 1 diém thudc truc hoanh.

f'(x)=3x2_%, f’(x)=0<:>x=i\/%(m>0).

3
Truong hop 1 : (\/%J —%m\/%+m—8:0 oSm=24.

m=24: f(x)=x"-12x+16.
f(x)=4k ¢6 3 nghiém phan biét< k (0;32).

C6 31 gia tri nguyén cta k thoa man.

3
m 1 m
Truong hop 1 : — ‘[— +—m f—+m—8:0<:>m=6.
& 1op ( 6j 2 6

m=6:f(x)=x3—3x—2.

f(x)=k c6 3 nghiém phén bit< k € (—4;0).
Co6 3 gia tri nguyén cua k thoa man.

Vay c6 34 gia tri nguyén cua k thoa man.
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Cau19: ChonD

Taco g(x).[2g(x)-1]=0<

Tir d6 thi ham sé ny(x) suy ra

¥ =a<-1
+) (1) S| x’=be (0;1) . Suy ra phuong trinh c6 4 nghiém phan biét.

X*=c>1

¥ =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>L(f#c¢)

phéan bi¢t cua phuong trinh.

Xr=m< —l,(m * d,a)

+) (3) < | x* =ne(0;1),(n#e,b). Suy ra phuong trinh c6 4 nghiém phén biét khac 4 nghiém
x° =p>1,(p¢f,c)

phéan bi¢t ciia phuong trinh va 4 nghi¢m phéan biét ctia phuong trinh.

Vay phuong trinh g(x).[2g(x) —1:| =0 co tit ca 12 nghiém

Cau 20: Chgn A
Goi g(x)=/(2x"+3)-2. Taco: g'(x)=4x.f"(2x* +3).
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Cau 21:

Cau 22:

x=0
g'(x)zO@ 2x*+3=-1<x=0.
2x*+3=3
Ta c6 bang bién thién:
X —n 0 +o0
g' — 0 +
400 +0
g(x) \ /
-5
Ma |g(x)| =5& {ig B . Tr bang bién thién ta thiy phuong trinh ¢6 3 nghiém.
Chon C
f(x) =-2 ()
Ta c6 g(f(x)) =0 f(x)= a,(a e(O;l)) ().
f(x)=3 3

Dya vao do thi ham s g(x) suy ra phuong trinh (1) c6 4 nghiém; phuong trinh (2) co 5
nghiém va phuong trinh (3) c6 1 nghiém. Vay phuong trinh g( f (x)) =0c06 10 nghi¢m.

g(x)=-3 (4
g(x)=-1 (%

Ta cod f(g(x))=0<:> g(x)zl (6)
g(x)za,(ae(l;2)) (7)
|g(x)=b,(be(45)) ©®)

Duya vao do thi ham sb g(x) suy ra phuong trinh (4) c6 1 nghiém; phuong trinh (5);(6);(7)
moi phuong trinh c6 3 nghiém va phuong trinh (8) c6 1 nghiém. suy ra phuong trinh
f(g(x)) =0co6 11 nghi¢m.

Viy tong s6 nghiém ciia phuong trinh f(g(x)) =0 va g(f(x)) =0 la2l.

Chon A

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

Pit t=e* +1=¢ =¢" >0,Vx e R. Ta co bang bién thién:

T |—o0 +00
+00

1
Voi t=ex+1:>x=1n(t—1). Ta co: (1)<:>f(t)—ln(t—l)=m (2)
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Khi do6, phuong trinh da cho c6 hai nghi¢m thuc phan biét khi va chi khi phuong trinh (2) co
hai nghiém thyc phan biét 16n hon 1.
Xét ham sb g(t) = f(t)—ln(t—l),Vt >1 ta co:
! !/ 1 ! ’
g()=1 (1) g1 =00 f(1)=-
t—1 t—1
Y A

R

Dua vao do thi cac ham sé y = f'(x) va yz% ta co: f’(t)z%@tzl
X— t—
Ta c6 bang bién thién ciia ham s6 g (t) :
t 1 g +00

S6 nghiém cuia phuong trinh (2) bang s6 giao diém cua d6 thi ham sb g(t) va duong thing
y=m.
Duya 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).

x3f(x)=a (—3<a<—1) (1)
Céu 23: Phuong trinh f(x’f(x))+1=0c f(X'f(x))=-1<|x’f(x)=b (-5<b<-3) (2).
x3f(x)=0 (3)

Xét phuong trinh x3f(x) =k f(x) = % .
X

Dat g(x)z%, g'(x)z x4k>0,Vx;t0 va k<0.

lim g(x)=lim g(x)=0, li%]g(x)=%, lim g(x)=—0.

x——00 X—>+00 x—0"

Ta c6 bang bién thién ciia ham s g(x)
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Cau 24:

Cau 25:

T | =0 0 400
g'(x) + +
+00 0
9(a) /
0 / —00

Duya vao bang bién thién va dé bai, suy ra trong mdi khoang (—oo;O) va (0; +oo) phuong trinh
f(x) = g(x) c6 ding mot nghiém.

Vi a, b <0 nén phuong trinh (1) va (2 mdi phuong trinh ¢6 2 nghiém phan biét khac nhau.
x=0 x=0
fx)=0" {

, V6i ¢ khac cc nghiém ciia (1)
x=c<

Xét phuong trinh (3):x°f(x)=0< {
va (2)

Vay phuong trinh f(x3f(x)) +1=0 c6 dang 6 nghiém.

Chon B

Dua vao d6 thi ham s y = f'(x), suy ra ham s6 y = f'(x) 1a ham s6 bac 3 qua 0 khong doi

dau va di qua 3 doi du tir + sang -. Mt khac lim f'(x)=—00 nén k<0.

X—>+0

Do d6, ham s yzf'(x) c6 dang f'(x)zk.xz.(x—3).

1 1 3 1 1
Vi f'(2)=1nén k=-=.Suyra f'(x)=—x"+=-x"= f(x)=——x"+=x"+
1'(2) S Sy f(x)=-ox e = f () = -t r o e
Xét phuong trinh
1 4 1 3
X’ +2x+m)=e<> ——(—x>+2x+m) +—(-x"+2x+m) =0
7 ) 6l ) 5l )
X +2x+m=0 (1
<:>(—x2+2x+m)3(—x2+2x+m—4)=0<:> ()
—x2+2x+m—4=0(2)
Phuong trinh f(—x”+2x+m)=e co bon nghiém phan biét khi va chi khi phuong trinh (1),
3 1+m>0
(2) déu c6 hai nghi¢m phan bigt < { om>3.
l+m—-4>0
Mat khac, m la sb nguyén trén [—5;5] nén m 6{4;5}.
Viy c6 2 gia tri nguyén ciia m thoa yéu cau bai toan.
Chon A

Pit t=cosx. Do xe[o;%j nén 1 €(0;1] = f(¢r)e[-2;0)

= J4+2f (cosx) = [4+21 (1) [0:2) = / (f4+2 (cosx) ) e[-2:2)
Vay phuong trinh f( 4+2f(cosx))=m c6 nghiém xe{O;%j & -2<m<2

Do m nguyénnén m e {—2;—1;0;1}
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Cau 26:

Cau 27:

Vay co bén gia tri cia tham sé m dé phuong trinh f ( 442 f (cosx))zm c6 nghi¢m

xe[O;zj.
2

Chon B

= f(x
(v)=x
Xétham so: g(¢)=f(1)+t=1+2-2"=g'(1)=3+2>0VieR

biat: y=f(x) taco hé: {; = f(y)+y=r(x)+x (*)

= g(¢) luén dong bién trén R
Tt phuong trinh (*)tacé g(y)zg(x) @yzx@f(x)=x©x3+x—2’” =xox =2"

Dé phuong trinh f(f(x)) =x c6 nghiém thudc doan [1;2] thi Minx’ <2" < Maxx’

xel1;2 xef1;2]
<1L2"<8=0<m<3, m lésénguyénnén me{0;1;2;3}
Vay Chon B

Chon C
Ta co

FHx) = (m+4)|f(x)|+2m+4=0

/@) =2(1)

|/ ()| =2+m(2)
Phuong trinh (l) c6 4 nghiém phan biét

©<|f<x>|—2)<|f<x>|—2—m)=0c{

VoA
4
\ / \ / f (x)]=2
W7 A
‘P 0 ’:'1 [
',' \\\ ”:
i

Viay dé phuong trinh (*) c6 6 nghiém phan bi¢t thi phuong trinh (2) ¢6 2 nghiém phan bi¢t khac
nghiém cta phuong trinh (1).
Phuong trinh (2) c6 hai nghiém phan bi¢t khac nghiém cua phuong (1) khi va chi khi
m+2=0 m=-2
=
m+2>4 m>2

Vay m co6 3 gia tri.

.VimeZ;me(-55)nén m={-2;3;4}
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¥ f(x)=0
A . . 2 _ 2 =2 xzf(x):aE(O,l)
Cau28: Taco: f(x'f(x))+2=0& (¥ f(x))=-2 Cf ()= pe(2:3
X f(x)=7e(3:4

x2f(x) =0 ;? 0 Phuong trinh f(x) =0 c06 2 nghiém phan biét khac 0.
X

0
Xét phurong trinh x° f (x) =m voi m>0.R3rang x =0 khong la nghiém ctua phuong trinh.

Do d6 ta co: xzf(x)=m<:>f(x)=;n—2.

—2m

Xét ham sb g(x):% 0 g'(x) == Tirdd ta o6 BBT cia g (x):

% —a0 0 o0
' -+ -
g'(x)
+o0 +on
g(x)
0 0

Suy ra d0 thi ham sé y = g(x) luén cit dd thi ham s y = f(x) tai 2 diém phén biét c6 hoanh
d¢ khac 0 va khac hai nghiém cua phuong trinh f (x) =0.

Vay mdi phuong trinh x*f(x)=a €(0;1), x°f(x)=B€(2;3), x’f(x)=r€(3;4) cb hai
nghi¢m phan biét. Cac nghiém cua cac phuong trinh nay khong trung nhau, khac 0 va khac hai
nghiém cua phuong trinh f (x) =0.

Do d6 phuong trinh f (x2 f (x)) +2=0 c69 nghiém thyc phan biét.
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