TiM SO NGHIEM CUA PHUONG TRINH HAM HQP
KHI BIET BANG BIEN THIEN HOAC PO THI

I. KIEN THUC CAN NHO

o f(x)=m la phuong trinh hoanh d6 giao diém cta hai d6 thi y =f (X ), y = m. Sé nghi¢m cia phuong
trinh bang s6 giao diém cua hai do thi y= f(x), y=m.

* f(x) = g (x) la phuong trinh hoanh d¢ giao diém cta hai do thi y = f(x), y = g (X). S6 nghi¢m cua
phuong trinh bang sb giao diém cua hai d6 thi y = f(x), y =g (x).

1. CAC DANG BAI TAP TUONG TU

* Str dung BBT hodc d6 thi cua ham s6 f (x) dé tim so nghiém thudc doan [a;b] cua phwong trinh

c.f(g(x))+d =m, vsi g(x) la ham s6 lwong giac.

* Str dung BBT hodc d6 thi cua ham s6 f (x) dé tim so nghiém thudc doan [a;b] cua phwong trinh

c.f(g(x))+d =m, véi g(x) 1a ham s can thirc, da thic, ...

* Sir dung BBT hogc dd thi cua ham s6 f(x) dé tim s6 nghiém thudc doan [a;b] cua phwong trinh

c.f(g(x))+d =m, véi g(x) la ham s6 mi, ham s logarit.

* Sir dung BBT hodc d6 thi cua ham s6 f (x) dé tim so nghiém thudc doan [a;b] cua phwong trinh

c.f(g(x))+d =m, vsi g(x) la ham s6 chira déu gia trj tuyét doi.

III. BAI TAP MAU VA PHUONG PHAP GIAI TOAN

CAU 46 - PE MINH HQA TOT NGHIEP THPT 2020 MON TOAN
Débai: Cho hamsé f(x) c6 bang bién thién nhu sau:

x |_ -1 0 1

S + 0 - 0 + 0 -

AN

S6 nghiém thudc doan 0;5771 cta phuong trinh f (sinx)=1 la

A 7. B. 4. C.5. D. 6.
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1. DANG TOAN: Day la dang toan st dung BBT hoc d6 thi cua ham s f (x) dé tim sé nghiém thuoc
doan [a;b] cua PT c.f (g(x))+d =m.

2. KIEN THUC CAN NHO:
S6 nghiém thudc doan [a';b’] cua PT f(t)=k lasé giao diém ciia dd thi y = f (t) va duong thang
y=k véi te[a’;b’] (k Iatham sd).

3. HUONG GIALI:

B1: Datan phu t=g(x). Véi xe[a;b]=te[a’;b].

B2: V¢i c.f (g(x))+d =m= f (t)=k.

B3: Tir BBT ctia ham s6 y = f(x) suy ra BBT ctia ham s6 y = £(r) dé giai bai toan sd nghiém thudc
doan [a';b'"] chia phuong trinh f(r) = £.

4. LOI GIAI CHI TIET:

Chon C
bat t=sinx, te[-1;1] thi PT f (sinx)=1(1)tro thanh f(t)=1 (2).

BBT hamsé y = f (t), te[-1;1]:

—o0

G * o - o + 0o -

Y2 /2 /2\y:1
7o 7N

Dua vao BBT ta c6 so nghiém t e[-1;1] cua PT (1) Ia 2 nghiém phan biét t, € (-1;0), t, (0;1).

Quan sat dd thi y =sinx va hai duong thang y=t, véi t, e(-1;0) va y=t, véi t, €(0;1).

Y
2
) y=st@
Yy =19 L
o n 2n 2 z
AN pd ~N
’ y=t

+ Vi t, e(—1;0) thi PT sinx =t, c6 2 nghiém X€|:0;57ﬂ-:|.

+ Vi t, €(0;1) thi PT sinx=t, c6 3 nghiém X€|:0;57ﬂ-:|.
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Vay sb nghiém thugc doan [0;5771 cua phuong trinh f (sinx)=1la 2+3=5 nghiém.

IV. BAI TAP TUONG TU VA PHAT TRIEN

% Mie d6 3

Caul. Chohamsb y= f(x) c6 dd thi nhu hinh duéi déy:

Yy

[V}

S6 nghiém thudc khoang (0;7) cua phuong trinh f (sinx)=—4 la

A 0. B. 1. C. 2.

Loi giai
Chon C

Yy

, ey sinx=a €(-10)
Xét phuong trinh: f (sin x) =—4 C}LinX:ﬁe(O;l)

Vi xe(0;7) =sinxe(0;1]. Suy ravei xe(0;7) thi f(sinx)
phuong trinh da cho ¢6 2 nghiém x (0; 7).

-4 <sinx=ge(0,1). Vay

Cau2. Chohamsd y= f(x) lién tuc trén R va co bang bién thién nhu sau:
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Cau 3.

X —00 0 1 4 +0

0 S

CREE o
\.—8/ \_OO

Phuong trinh f (cosx)= ? c6 bao nhiéu nghiém thudc khoang (—%;% ?

A. 0. B. 1. C. 2. D. 4.
Lo giai
Chon C
bit t =cosx, XG(—E;fj:te(O;l].
2 2
Phuong trinh f (cosx) = % tro thanh f (t) =§ .

Dua vao bang bién thién trén ta c6 phuong trinh f (t) :% co diing mot nghiém t < (0;1).
Va&i mot nghiém t e (0;1) , thay vao phép dat ta dugc phuong trinh cosx =t cd hai nghiém phan

biét thugc thude khoang (—%%)

Vay phuong trinh f (cosx) = % c6 hai nghiém phan biét thugc thuoc khoang (—%%j

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

S BN P

S6 nghiém ciia phuong trinh f (2sinx) =1 trén doan [0;27] la

Al B. 2. C. 3. D. 4.
Loi giai

Chgon C

bat t=2sinx, te[-2;2].

Xét phuong trinh f (t) =1, dua vao dd thi ta thay:
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Cau 4.

t=-3 (1)

t=—2 (n 25inx = —2 sinx=-1
f(t)=1l< ()<:> s!nx o 1.

t=-1 (n) 2sinx =-1 smx:—E

t=5 (1)

Vi sinx=—1<:>x=—%+k2;z, Xe[O;Zﬂ']:X:%T.

T
X=——+Kk2x 7

.. 1
Véi smx=—1c> ,XG[O;Zn]:x:ﬁ,—.
2 1 6 6
X=?+k27l'

Vay phuong trinh f (2sin x) =1 ¢6 3 nghiém trén doan [0; 27].

Cho hams6 f () c6 dd thi nhu hinh v& nhu sau:

S6 nghiém thudc doan {—3?7[ X 272} cua phuong trinh 3f (COS X) +5=0 la

A 4. B.7. C.6. D. 8.

L&i giai

Chon B

Taco 3f (cosx)+5=0« f (cosx):—2®

Vi cosxe[-1;1] nén cosx =ae(-2;-1) va cosx=de(1;2) vo nghiém.

Xét do thi ham sé y =cosx trén {—377[; Zn}.
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Cau 5.

Phuong trinh cosx =b e(-1;0) c6 4 nghiém phan biét.

Phuong trinh cosx =ce(0;1) ¢cé 3 nghiém phan biét, khong tring véi nghiém nao cua phuong
trinh cosx =b (-1;0).

Vay phuong trinh da cho c¢6 7 nghiém phan biét thudc doan {—37” ; 27{]

Choham so f (x) c6 bang bién thién nhu sau:

T |—o0 —2 0 2 400

f'(z) — 0 + 0 - 0 +

f(.r)+x\_2 / 1\_2 / i

S6 nghiém thudc doan [—r; 7| cua phuong trinh 3f (2sinx)+1=0 la

A 4. B. 5. C.2. D. 6.
Lo giai
Chon A

bat t=2sinx. Vi xe[-7;7] nén.te[-2;2].

= 3f(t)+1=0 f(t)z—%.

Dua vao bang bién thién, phuong trinh f (t) = —% c6 2 nghiém t, (-2;0) va t, €(0;2).
i b . N i L .

Suyra sinx= 5 e(-10) vasinx = > €(0;1).

» Voisinx= % €(-10) thi phuong trinh c6 2 nghiém —z < x, <x, <0.

> Véisinx= %2 €(0;1) thi phuong trinh ¢6 2 nghiém 0<x, <X, < 7.

Vay phuong trinh c6 4 nghiém phan biét thudc doan [-7; 7 ].
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Cau 6.

Cho hamsé f (x) c6 bang bién thién nhu sau:

f(x) + 0 - 0 + 0 -
5 5
f(x) / \ / \
— o0 4 —oC

S6 nghiém thudc doan —7[;3?7[} ctia phuong trinh 2f (2cosx)-9=0 la

A. 5. B. 2. C. 3. D. 6.
Léi giai

bat t=2cosx, te[-2;2] thi 2f (2cosx)-9=0 tro thanh 2f (t)-9=0< f (t)=

OF

N | ©

Nhan xét: s6 nghiém cua phuong trinh 1a (1) sb giao diém cia hai d6 thi: (C):y = f (t) va duong

thang (d):y:%.

Bang bién thién ham s6 y = f (t) trén doan [-2;2]:

t — oo -2 0 2 —+oo
F(t) + 0 - 0 + 0 -
5 5
f(t) / \ / \ )
/ ~N N
— o0 4 — 00

Dya vao bang bién thién, trén doan[-2;2] phuong trinh (2) c6 2 nghiém phan biét

t,e(-2;0),t,€(0;2).

TR . R 3
Ta c6 d6 thi ham s6 y =cosx trén [—ﬂ;g}:
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Cau 7.

= Vit e(-2;0)=2cosx=t e(—2;0):>cosx:%e(—1;0).

Duya vao do thi ham s y =cosx trén {—ﬁ;%ﬂ} ta thdy phuong trinh COSX=%€(—1;O) c6 3
nghi¢m phan biét: —7r<x1<—%<%<x2 <7r<x3<377r.

= Vit e(0;2)=2cosx=t, e(O;Z):cosx:%e(O;l).

Dua vao d6 thi ham s6 y=cosx trén |:—7Z';377[} ta thay phuong trinh COSX=%26(O;1) c6 2

nghiém phan biat —% <X, <0< X < %

Vay s6 nghiém thudc doan [_7[;37;1 ctua phuong trinh 2 f (2cos x)—9=0 la 5 nghi¢m.

Cho hamsé f(x) c6 bang bién thién nhu sau:

x |—o0 -1 0 1 400
f’(-:c) - 0 + 0 - 0o -+
—+c0 -1 +co
2 =2

S6 nghiém trén doan [—27;27] cia phuong trinh 4f (cosx)+5=0 Ia

A. 4. B. 6. C.3. D.s.
Loi giai

Chon D

Tu 4f(cosx)+5=0= f(cosx) :—2(1).

bat t =cosx voi xe[-27;27x] thi te[-11].

Taco (1) = f(t):—g.
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Xétham s h(x)=cosx ; x e[-27;27], ta co BBT:

T
N 4 - - 5 0 By T - 27

1
cosw \- 0/1\0 0/

Vi t =—1 thi phuong trinh c6 2 nghiém.
Véi —1<t <1 thi phuong trinh c6 4 nghiém.
Vi t =1 thi phuong trinh c6 3 nghiém.

Xét f(t):—%véi te[-11].

Nhin vao BBT, khi d6 phuong trinh f (t)= —% c6 2 nghiém.

Vay tat ca co 8 nghiém.

Cau8. Chohamsd y=f(x) liéntuctrén R va cé d thi nhu hinh v& dudi day. Tap hop tat ca cac gia

trj thyc caa tham s6 m dé phuong trinh f (x2 +2X— 2) =3m+1 c6 nghiém thudc doan [0;1] la

VA
4]
VA
[2 01~
A. [0:4]. B. [-1:0]. c. [0:]. D {_%;1}.
Loi giai

bat t=x*+2x-2. V6i xe[0;1] = te[-21].
Phuong trinh f (X2 +2X— 2) =3m+1 c6 nghiém thudc doan [0;1] khi va chi khi phuong trinh

f (t)=3m+1 c6 nghiém thuoc [-2;1] < 0<3m+1<4 < —%g m<1,.
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Cau 9.

Cau 10.

Cho ham s y = f (x) lién tuc trén mdi khoang (—o0;1); (L+00) va c6 d thi nhu hinh v& dusi

day:

2
—/
1

0]

Tap hop tat c4 cac gia tri thuc cua tham s m dé phuong trinh f (log, x)=m c6 nghiém thudc
khoang (4;+0) la
A. (1;+). B. (0;2).

c. [0:2). D. R\{1}.

Lai giai
Chon C

biat t=1log, x. Vi xe(4;+o) thi te(2;+x).

Do d6 phuong trinh f (log, x) =m c6 nghiém thudc khoang (4;+o0) khi va chi khi phuong
trinh f (t)=m c6 nghiém thudc khoang (2;+ ).

Quan satdo thitasuy ra f (t)=m c6 nghiém thuoc khoang (2;+) khi me[0;1).

Cho ham s6 bac ba y = f (x) c6 d6 thi ham s6 nhu hinh v& duéi day:

o

-—-__q__\_x
T

"

1
L
\
I
.- \
24~
f

Tim s6 nghiém thuc cta phuong trinh (\/—x2 +4x — 3) =-2.

Al B. 3. C. 4. D. 5.
Loi giai

Chon A

Céch 1: Tacd v—x* +4x—3 xac dinh khi 1<x<3.
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V-x* +4x—-3 =a<0(loai)
T d6 thi cia ham sb, ta co f(\/—x2 +4x—3):—2<:> —x*+4x-3=1
V-x*+4x-3=be(23)
e x> +4x-3 =1 x=2.
e X2 +4x-3=b< x> —-4x+3+b*=0ch

A'=4-(3+b%)=1-b* <0,vh(23).
Vay phuong trinh f (\/—x2 +4x-3) — 2 ¢6 dang 1 nghiém,

Cich2:  Dit t=+-x2+4x—3=te[0:1], Vx [L:3].
Taco f (\/—X2 +4x —3) =-2 trothanh f (t)=-2, khi 6 phuong trinh c6 1 nghiém
trén [0:1].
Cau1l. Chohamsd y= f(x) liéntuctrén R vacé do thi nhu hinh v& dudi day. Tap hop tat ca cac gia
trj thyc caa tham s6 m dé phuong trinh f (\/ﬁ ) =m c6 nghiém la:
y

X

-2’_\'/50 7z |2

A [—V2:42]. B. (0;2). C. (-2;2). D. [0;2].
Loi gidi
Chon D

biéu kién cua phuong trinh: X € [—\/§ X \/§ ] )

Pat t=v2-x*. Vi XE[—JE;JE] thi te[O;x/E].

Do d6 phuong trinh f (\/2 ~X? ) =m c6 nghiém khi va chi khi phuong trinh f (t) =m c6 nghiém
thuoc doan [0;\/5]

Quan sat d9 thi ta suy ra diéu kién caa thamsé m la me [0;2].

Cau12. Chohamsé y=f(x) liéntuctrén R va c6 d6 thi nhu hinh v& duéi day. Tim tap hop tat ca cac

gi tri thyc ciaa tham s6 m dé phuong trinh f (€*)=m c6 nghiém thuoc khoang (0;In2).
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Cau 13.

Cau 14.

¥

A. (-3,0). B. (-3,3). C. (0;3).
Léi gidi
Chon A

bat t=e*. V6i xe(0;In2)=>te(1;2).

Phuong trinh f (ex) =m c6 nghiém thugc khoang (0;In2) khi va chi khi phuong trinh f (t)=m

c6 nghiém thudc khoang (1,2) <> -3<m<0.

Cho ham s y = f (x)=ax®+bx*+cx+d c6 do thi nhu hinh v&. Tim tap hop tat ca cac gia tri

thuc cia tham sé m dé phuong trinh f (sin?x)=m_ c6 nghi¢m.

A. [-11]. C. (-13).
Loi giai

Chon A

Dit t =sin’x =t [0;1], khi d6 yéu cau bai toan tr¢ thanh tim m dé phuong trinh f (t)=m c6

nghiém t trén doan [0;1]. Dua vao d6 thi ham s ta suy ra me[-11].

Chohamsb y = f (x) c6 dd thi nhu hinh v& bén. C6 bao nhiéu gia tri nguyén cua tham s6 m dé

phuong trinh f (log,x)=2m+1 c6 nghiém thudc [1;2]?
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A. 3. B. 1L C. 2 D. 5.
Lai giai
Chon C

xe[1;2]

bat t=log,x — te[0;1] = f(t)e[-12]. Taco dd thi hinh v& nhu sau:

Y

28 — = = =
|
/
0 ' x

1

{-1

Dé phuong trinh d4 cho c6 nghiém thoa méan yéu cau thi ~1<2m+1<2 < -1<m< 1 .

2
Do meZ = me{-1,0}.

Cau 15. Cho ham sé y= f(x) lién tuc trén R va c6 d6 thi nhu hinh v& duéi day. C6 bao nhiéu gid tri

nguyén ciia m dé phuong trinh f (2log, x) =m c6 nghiém duy nhat trén B 2)?

A 9. B. 6.

Léi giai

Chon B
bat t=2log, x, Xe{%;Zj:t S [—2;2). Véi moi t €[-2;2) thi phuong trinh 2log, X =t c6

mot nghiém duy nhat trén EZJ
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Phuong trinh f (2log, X) =m c6 nghiém duy nhét thugc doan B;Zj khi va chi khi phuong

-2<m<2

trinh f (t)=m c6 nghiém duy nhét thudc [-22) = {m 6

= ¢0 6 gid tri nguyén caa m thoa man.
Cau 16. Chohamsb y=f(x) liéntuctrén R va cé do thi nhu hinh v&. C6 bao nhiéu gia tri nguyén
m dé phuong trinh f (2cosx—1)=m c6 hai nghiém thudc (—%;gj?

&Ly

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

Lai giai
Chon A

bat 2cosx—1=t; x{—%;%):t e(—l;l].

Taco: t e(—1;1) cho 2 nghiém x e(—%;%).

Do d6 phuong trinh f (2cosx—1)=m c6 hai nghiém thuoc (-%%} khi phuong trinh
f (t)=m c6 mot nghiém thuoc (—1;1).
Tur d6 thi ta thdy f (t)=m c6 mot nghiém thuoc (—1;1) = me(-3;1).

Vay tap hgp s6 nguyén m thoa man yéu cau bai toan 1a S ={-2;-1;0}.

Cau 17. Chohamsé y = f(x) c6 db thi nhu hinh v& sau:
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C6 bao nhiéu s6 nguyén m dé phuong trinh f (2x° —6x+2) =mc6 6 nghiém phan biét thuoc

doan [-1;2]7?

A 1. B. 0. C. 2. D. 3.
Loi giai

Chon A

Xéthamsé g (x)= 2x3 —6X + 2 trén doan [—l; 2] , ta c6 bang bién thién nhu sau :

X -1 1 2
g'(x) - 0 -
6
g(x) \ /
2

bat t =2x*-6x+2, véi xe[-1;2] thi te[-2;6].

Dua vao bang bién thién ta co nhan xét véi mdi gia tri t,e(—2;6] thi phuong trinh
t,=2x°—6x+2 c6 hai nghiém phan bigt xe[-L2] va tai t,=2 thi phuong trinh
t, = 2x* —6x+2 c6 mot nghigm.

Vi nhan xét trén va doé thi ham sé trén doan [—2;6] thi phuong trinh f (2X3 —6X+ 2) =mcH6
nghiém phén biét thuoc doan [—1;2] khi va chi khi phuong trinh f (t)=m c6 3 nghiém phéan
biét trén nura khoang (-2;6].

Suy ra 0<m< 2. Vay mot gia tri nguyén m=1 thoa man.

Cau 18. Chohamsé y= f(x) liéntuctrén R c6 d6 thi nhu hinh v& dusi day

2 1 8}
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C6 bao nhiéu gié tri nguyén cua tham s6 m dé phuong trinh 2 f (\/9—x2)=m—2019 co

nghiém?

A. 5. B. 4. C. 7. D. 8.
Loi giai

Chon A

Taco 2f (a-x* | =m-2019 & f 9—x2):—m_5019 (*).

bat t=v9-x* véi x €[-3;3]. Taco t' = =>t=0&x=0.

9—x?

?Lf

Tur bang bién thién ta co t e [0; 3]. Vay phuong trinh (*) c6 nghiém khi va chi khi phuong

N m-2019 | . . .
trinh f(t):T c6 nghiém t e [0; 3] hay min f(t)s————<maxf(t)

@—1<m_—2019<§©—1£ m-2019<3 <« 2018<m<2022.

2 2
Do meZ=me {2018; 2019; 2020, 2021, 2022} .

Vay c6 5 gia tri caa m thoa man yéu cau bai toan.

Cau 19. Chohamsd y= f(x) liéntyctrén R c6 do thi nhu hinh vé sau:

1

T

44

X

2

S6 cac gié tri nguyén cua tham sé6 m dé phuong trinh f (ex)— M =1 _0 ¢6 hai nghiém phan
biét la
A 5. B. 4. c.7. D. 6.

Léi giai
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Chon A

m? -1

Taco f(ex)— :Oc>f(ex)= — (*).

Dit e* =t (t>0). Khi dé (*) tro thanh f ()= 8_ (1).

Ta c6 mdi t >0 cho duy nhat mot gia tri x=Int.

Phuong trinh (*) c6 hai nghiém phén biét < Phuong trinh (1) c6 hai nghiém dwong phan biét
2

-1 . s . X o
m g cat phan d6 thi ham so y = f (t) trén khoang (0;-+c0) tai hai diém

< Puong thiang y =

2

. m N
phan biét < -1< <leo -7<m*<9<-3<m<3 mameZ.

= me{-2; -1;0;1;2} = c6 5 gia tri nguyén cuia m thoa mén.

Cau20. Chohamsd y= f(x) lién tuc trén R co bang bién thién nhu hinh dudi day.

Tim s6 nghiém thuc phan biét cua phuong trinh *(x)=3-2f(x).
A 3. B. 4. C. 2 D. L.
Loi giai
Chon B

Taco

. ) f(
f?(x)=3-2f(x)< f?(x)+2f (x)-3=0< f(x)=-3

Dua vao bang bién thién suy ra do thi ham s6 y = f (x) cat duong thang y =1 tai hai diém phan
biét nén phuong trinh f (x)=1 c6 hai nghiém phan biét.

Dua vao bang bién thién suy ra do thi ham s6 y = f (x) cdt duong thang y = -3 tai hai diém
phén biét nén phuong trinh f (x)=-3 c6 hai nghiém phan biét, khong trung véi cac nghiém

cua phuong trinh f (x)=1.

Vay phuong trinh f2(x)=3-2f (x) c6 4 nghiém phén biét.
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% Mie d9 4

Cau 1.

Cau 2.

Cho ham s6 bac ba y = f (x) ¢6 d thi nhu hinh v& sau:

Hoi phuong trinh f ( f (x)) =2 ¢6 bao nhiéu nghiém?

A. 3. B. 4. C. 5.
Lai giai
Chon C

Dua vao do thi cua ham s ta co:

S6 nghiém cua cac phuong trinh f(x)=-2 va f(x)=1 lan luot 12 s6 giao diém do thi ham sé

y = f(x) vacéc duong thang y=-2, y =1.

Dua vao d6 thi ta c6 f(x)=-2 c6 hai nghiém phan biét x, =—1 X, =2 va f(x)=1 c6 ba

nghiém X, =a; X, =b; X, =C sao cho 2<a<-1<b<l<c<?2.

Vay phuong trinh f ( f (X)) =2 c06 5 nghi¢ém phan biét.

Cho ham sé f(x) lién tuc trén R c6 d6 thi y= f (x) nhu hinh v& bén. Phuong trinh

f(2— f(x)) =0 co tat ca bao nhiéu nghiém phan biét?

A. 4. B.5. C.®.

Lai giai
Chon B

D.7.
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Theo d6 thi:

x=a (-2<a<-1) 2—f(x)=a f(x)=2-a(1)
f(x)=0e|x=b (0<b<1l) =f(2-f(x))=0e|2-f(x)=b<|f(x)=2-b(2)
x=c (1<c<2) 2—f(x)=c f(x)=2-c(3)

Nghiém cua cac phuong trinh (1); (2); (3) lan luot 12 giao diém cia cac dwong thang
y=2-a y=2-b; y=2-c véido thi hamso f(x).

[ ae(-2;—1)=2—ae(3;4) suy ra phuong trinh (1) c6 dung 1 nghiém.

[1 be(0;1)= 2-b e(12) suy ra phuong trinh (2) c6 dung 1 nghiém.

[ ce(L;2)=2-ce(0;1) suy ra phuong trinh (3) c6 3 nghiém phan biét.

Két luan: C6 tat ca 5 nghiém phan biét.

Cau 3. Choham s y = f (x) c6 do thi nhu hinh v& duéi day:
AY
1

-1 o 1)
Hoi ¢ bao nhiéu diém trén duong tron lwong gidc biéu didén nghiém cia phuong trinh
f[ f(cos2x)]=0?

A. 1 diém. B. 3 diém. C. 4 diém. D. V6 sb.
Loi giai

Chon C

Dua vao do thi ta thay khi x e [-1;1] thi y €[0;1].

Do d6 néu dit t =cos2x thi t e[-L1], khido f (cos2x)e[0;1].
f (cos2x)

Dua vao dd thi, taco [ f(cos2x)]=0< | f(cos2x)=a(a<-1) (loai).
f (cos2x)=b (b>1) (loai)

0
a

cos2x=0
Phuong trinh f (cos2x)=0<>|cos2x=a (a<-1) (loai)
cos2x=b (b >1) (loai)

<:>0032x:0<:>x:%+k%(kez).

Vay phuong trinh da cho c¢6 4 diém biéu dién nghiém trén duong tron lugng giac.

Cau4. Chohamsd y=f(X) c6 db thi nhu hinh v& sau:
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Cau 5.

S6 nghiém cua phuong trinh [f (x* +)F — f(x* +1)-2=0 Ia
Al B. 4. C. 3. D.5.

Loi giai
Chon B
Patt=x"+1=>t>1.

Ta thiy ung vai t =1 cho ta mot gid tri cia X va ung véi mdi gia tri t >1 cho ta hai gia trj cua
X.

f(t) =1

Phuong trinh d4 cho trg thanh: [f (1) - f(t)-2=0< { ft)=2 °

Tir @6 thi ham s6 y = f(t) trén [1;+00) suy ra phuong trinh f(t)=-1 c6 1 nghiém t=2 va
phuong trinh f(t) =2 c6 1 nghiém t >2 do d6 phuong trinh da cho c6 4 nghiém.

Vay phuong trinh da cho c6 4 nghiém.

Do thi ham sé f (x)=ax" +bx®+cx® +dx+e ¢ dang nhu hinh v& sau:

\ e
\\ VAN / .

25 -2

V2
4\

Phuong trinh a( f(x))" +b(f(x))*+c(f(x))* +df (x)+e=0 (*) ¢ s6 nghiém la

A 2. B. 6. C.12. D. 16.
Léi gidi

Chon C.
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\
LA

6] B

-25 -2 —1.55—1 Z?S 0. 1 152 25

Tathdy d6 thi y = f (X) cat truc hoanh tai 4 diém phén biét nén phuong trinh f (x)=0 co 4
nghiém phan biét: x, €(-1,5-1), x, €(-14-0,5), X, €(0;0,5), x, €(1,5;2).
Ké duong thang y =m, khi do:
Vé6i m=x, e(-15-1) ¢6 2 giao diém nén phuong trinh f (x)=x_ c6 2 nghi¢m.
Vé6i m=x, €(-1,-0,5) c6 4 giao diém nén phuong trinh f (x)=x, c6 4 nghiém.
Vé6i m=x, €(0;0,5) ¢6 4 giao diém nén phuong trinh f (x)=x, c6 4 nghigm.
V6i m=x, €(1,5;2) c6 2 giao diém nén phuong trinh f (x)=x, ¢6 2 nghiém.

Vay phuong trinh (*) c6 12 nghiém.

Cau6. Chohamsd f(x) lién tuc trén R c6 do thi y = f (x) nhu hinh v& bén. S6 nghiégm thyc ca

phuong trinh f (2 + f (eX )) =11la

A. 1. B.2. C.3. D. 4.
Loi giai

Chon B

Ta co:
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7~ ;/ Ty
£ f’ 1 .,,f [
| [ a
I u i
Theo d6 thi :
2+ f(eX)=-1
f(2+f(ex)):1<:> ()
2+f(ex):a,(2<a<3)
e* =
2+f(ex)=—1c>f(ex)=—3<:>|:exzb<_1(l_)<:>x=0
e*=c<-1(L)
2+f(ex):a<:>f(ex)za—Z,(0<a—2<1)<:> e*=d<0(L) < x=Int
e =t>2

Vay phuong trinh da cho ¢6 2 nghiém phan bigét.

Cau7. Chohamsé y=f(x) liéntuctrén R thoa man diéu kién lim f (x)= lim f (x)=—o0 vaco dd

X—>—00 X—>+00

thi nhu hinh dudi day:

Véi gia thiét, phuong trinh f (1— X+ x) = a c6 nghiém. Gia st khi tham s6 a thay doi, phuong
trinh da cho c6 nhiéu nhat m nghiém va cé it nhat n nghiém. Gié tri cia m+n bang

A 4. B. 6. C. 3. D. 5.
Léi giai

D& thay diéu kién ciia phwong trinh d4 cho 1a X>0.

Pat t=1-Vx’+x (1)=>te(~01].
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D& thiy phuong trinh (1) lun ¢ nghiém duy nhét vt e (—o0;1] .
Phuong trinh da cho co dang: f (t)=a (2), t<1.
S6 nghiém cua phuong trinh da cho bang s nghiém cua (2).

Do thi ham sé y = f (t), t<1 c6 dang:

Do do:
(2) vd nghiém khi a>1.
(2) c6 hai nghiém khi -3<a<1.
(2) c6 nghiém duy nhat khi a=1 hoic a <-3.

Vay m=2,n=1=m+n=3.

Chohamso y = f(x) lién tuc trén R va cé do thi nhu hinh v&. Goi S 13 tap cac gia tri nguyén
cia m dé cho phuong trinh f (sinx)=3sinx+m c6 nghiém thuoc khoang (0;7z). Téng cac

phan tr cia S bang
A. -5, B. -8. C. —10. D. —6.
ru

-13

-1 O \:/ 37=
1k =

Loi giai
Chgon C
bat t=sinx, do xe(0;7)=sinxe(0;1] =t e(0;1].
Phuong trinh da cho tro thanh f (t)=3t+m < f(t)-3t=m (*).

bat g(t)= f(t)-3t. Taco: g'(t)=f'(t)-3 (1).
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Dua vao do thi ham sé y = f (x), taco: vte(0;1]: f'(t) <0 (2).

Tir (1) va (2) suy ra: vt e(0;1]:g'(t) <O.

Do d6 ham sé g(t) nghich bién trén khoang (0;1).

PT (*) co nghiém t e (0;1] & r[rgll? gt)<m< rRal]x g(t) <= g <m<g(0)
o f)-3<m< f(0)=-4<m<l.

Vay m nguyén la: me{-4;-3,-2;-1,0} =S = -10.

Cau9. Chohamsb y= f(x)lién tuc trén R va c6 dd thi nhu hinh v& sau:
YA

3
2
of \
_27| ) :

16

]

s

C6 bao nhiéu gi trj nguyén cua tham sé m dé phuong trinh f (2[sinx|)= f (gj c6 dung 12
nghiém phan biét thudc doan [-7;27]?

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

Chon C

(V]

T
Y 2

Ta c6 bang bién thién cua ham s y = g(x) = 2[sin x| trén doan [-7; 2]
x |-7&

7 \00/ \1/ \

Phuong trinh f (2|sin X|) = f (gj co dung 12 nghiém phén biét thudc doan [—7; 277]khi va chi

SN Y

2
2

(SN NN

1§

khi phuong trinh f (t)= f (%j c6 2 nghiém phan biét t  (0;2).
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Dya vao d6 thi ham s6 y = f (x) suy ra phuong trinh f (t)= f (g) c6 2 nghiém phan biét

0<Mo2
t &(0;2) khi va chi khi —5<f(mj<o@ O<m<4,
16 2 m.3 m#3
272

Do m nguyén nén me{12}.Vayco 2 gidtri cia m thoa méan bai toan.

Cau 10. Chohamsd y= f(x) c6 bang bién thién nhu sau:

X —0 -1 0 1 +e0

- 0 + 0 - 0 +
40 -1 +0
f(x) \ / \ /
2 )
B . R , . 1. 1 .
S6 nghiém thudc doan [—r; 7] cua phuong trinh f 5sm x—Zcosx =-21la

A. 3. B. 0. C.2. D. 1.
Loi giai
Chon B

x=1

Nhin vao d6 thi ta xét phuong trinh f (x)=-2 < { 1
X=—

Néntrdotaco: f ESiI’]X—ECOSX =-2 @lsinx—icosx=i1
3 4 3 4

o2 Ainx—3cosx | =1 @isin(x—a):il c>sin(x—oz)=iE
1215 S 12 5

D& thay rang phwong trinh trén v6 nghiém.

Vay phuong trinh da v6 nghiém trén doan [0; 27].

Cau 11. Chohamsé f (x) c6 bang bién thién nhu sau

+

1'(x) -0 + 0 -

X —o0 —\/5 0 \/E +00
0

N
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Cau 12.

S6 nghiém thudc doan |:—27Z';%:l cua phuong trinh 3f (sinx+cosx)+4=0 la

A 4. B. 5. C. 3. D. 8.
Lai giai
Chon B

Xét phuong trinh 3f (sin x+cosx)+4=0.
o : % ‘ 4
Dit t =sin X+COSX:x/§SIn(X+Zj, ta dugc phuong trinh 3f (t)+4=0< f (t):_g'

Duya vao bang bién thién két hop diéu kién cua an t ta co:

%e (-1:0) (1) |
(2)

4 |t=ac(—V2:0) sin(x+%j
3 _t:be(O;\/E):ssi”(XJr%j

LI

2

phuong trinh (1)c6 2 nghiém, con phuong trinh (2)c6 3 nghiém

. Vs
Ta co: trén doan {—271;—

khéac 2 nghiém cua phuong trinh (1).

Vi vay phuong trinh da cho c¢6 5 nghiém trén doan {—272’ ; %} .

Cho ham s6 y = f (x) c6 do thi nhu sau:

L]

H“-H-H
_—

"

o
—t
I
I
f—————-ﬂ .

S6 nghiém thudc doan [-7; 7] cia phuong trinh 3f (2|COS X|)+ 2=0 la

A 4. B. 5. C.2. D. 6.
Lai giai
Chon A

bat t =2|cosX|. Vi xe[-7;7] nén te[0;2] = 3f (t)+2=0< f(t)=—§.

Trang 26



Cau 13.

Céau 14.

Duya va0 bang bién thién, phuong trinh f (t)= —% c6 1 nghiém t, €(0;1).

Suy ra [cos x| = %0 € (O; %j .

> Voi cos x =%° thi phuong trinh da cho c6 2 nghiém % <x <0<Xx,< % .

o t 4 \ ~ , oA T
» Vi cosx= Y thi phuong trinh da cho ¢6 2 nghiém -z < x, < ey <X, <.
Vay phuong trinh da cho ¢ 4 nghiém phan biét thugc doan [-7; 7].

Chohamso y = f (x) liéntuc trén R va c6 d thi nhu hinh v& duéi day. Tap hop tat ca cac gia

trj thyc cia tham s6 m dé phuong trinh 2 (2[sin x|+1)=m c6 nghiém thudc khoang (0;7) I

A. [0;4). B. (0;4). C. (1;3). D. [0;8).
Loi gidi
Chon D
bat t= 2|sin X|+1. Véi x e (O;;z) thi te (1;3].
Do d6 phuong trinh 2 f (2|sin X|+1)=m c6 nghi¢m thuoc khoang (0;) khi va chi khi phuwong

trinh f (t) =g c6 nghiém thudc nira khoang (1;3].

A N . . . m
Quan sét do thi ta suy ra dieu kién cia tham so m 12 = ¢ [0;4) ©&me[0;8).

Cho ham s6 y = f (x) lién tuc trén R va co bang bién thién nhu hinh vé& bén

X = -1 9 2 3 4o

J'(x) +0 —0 +
/

o0

J(x)

C6 bao nhiéu s nguyén duong m dé phuong trinh f (2sinx+1)= f (m) c6 nghiém thuc?
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Cau 15.

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

Lai giai
Chon D

bat 2sinx+1=t=te[-1;3] phuong trinh f (2sinx+1)= f(m) tro thanh f(t)=f(m).

Phuong trinh f (2sinx+1)= f(m) c6 nghiém khi phuong trinh f (t)=f(m) c6 nghiém
te[—1;3].

Tir bang bién thién suy ra phuong trinh f (t)= f (m) c6 nghiém t e[-1;3] khi —2< f (m)<2.
Ciing tir bang bién thién suyra —2< f (m)<2 < -1<m<3.

Do m nguyén duong nén me{1,2,3}.

Choham s6 f (x) c6 bang bién thién nhu sau:

X | —06C -2 0 +oo

) 0+ o .
+o0o -3
ke \ / \
4 oo

S6 nghiém thudc doan |:—27Z';37ﬂ-i| cua phuong trinh 3f (—2|Sin X|)+1O =0 la

A. 5. B. 4. C. 3. D. 7.
Lo giai
Chon D

Pt t=-2Jsinx|, te[-2;0] thi 3f (-2[sinx|)+10=0 (1) tré thanh
3f (1)+10=0 f(t)z—% (2).

Nhan xét: S6 nghiém cua phuong trinh 1 (2) s6 giao diém cua hai 6 thi: (C):y = f (t) va

dudng thang (d):y = —% .

Bang bién thién ham s y = f (t) trén doan [-2;0]:
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f(t) . 0 + 0 .
—+oco
= 3N
o \ / \:= -
-4 — o0

Dua vao bang bién thién, sé nghiém te[-2;0] cua (2) l1a 1 nghiém te(-2;0)

sinx=t, €(-1;0)
sinx=t, €(0;1)

= Truong hop 1: sinx=t, e(-1;0)

Do thi ham sb: y =sinx trén doan |:—27Z';377Z}

Nhan xét: S6 nghiém ctia phuong trinh sinx =t, e (~1;0) 1as0 giao diém cua hai do thi y =sin x

va duong thang d:y =t ,t, €(-1;0).

Dwya vao d6 thi ta thdy phuong trinh sinx=tle(—1;0)cé 4 nghiém phan biét

3z ] T T ] 3z
—— <X < <Ky <= =<K < T <X, <—.
2 2 2 2

= Truong hop 2: sinx=t, e(o;l) PT (1)

Do thi ham y =sinX trén doan |:—27[;377[

Nhan xét: S nghiém ciia phuong trinh sinx =t, € (0;1) 12 s6 giao diém cua hai d6 thi y =sin x

va duong thang d :y =t,,t, €(0;1).
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Cau 16.

Cau 17.

Dua vao do thi ta thidy phuong trinh  sinx=t, €(0;1)c6 3 nghiém phan biét

—27r<x5<—3—ﬂ;—£<x6<0;0<x7<£.
2 2 2

Vay sé nghiém thugc doan {—25;37”} ctia phuong trinh 3f (—2[sinx|)+10=0 I 7 nghi¢m.

Cho ham s6 y = f (x) lién tuc trén R va c6 do thi nhu hinh v&. Téng tat ca gid tri nguyén cua

tham s6 m dé phuong trinh f( 2f (cosx)):m c6 nghiém X€|:%;7Z'j.

Ay
Y U
N\
2/ | L
1 O i >
19 i
) '
A -1. B.0. C.1. D. -2
Loi giai

Chon D

+) Pat t =cos x, do x{%;nj nén suy ra t e (—10].

Trén khoang (—1,0) ham s6 nghich bién nén suy ra

Voi te(-1;0] thi f(0)<f(t)<f(-1) hay 0<f(t)<2.

+) Pt u=,[2 (cosx) thi u=,[2 (t),u[0;2). Khi d6 bai toan tro thanh:
Tim m dé phuong trinh f (u)=m c6 nghiém u €[0;2).

Quan sat do thi ta thay ring voi ue[0;2) thi f(u)e[-22)=>-2<m<2.
Vi meZ=me{-2;-1;,0;1}. Vay c6 4 gia tri cua m.

Tong cac gia tri cia m thoa man yéu cau bai toan la —2.

Cho ham s f (x) c6 d6 thi nhu sau:
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S6 nghiém thudc doan [0;37] cua phuong trinh 2| f (cos x)|-1=0 Ia:

A 12. B. 6. C. 10.
Loi giai

Chon A

bat t=cosx véi xe[0;37] = te[-1;1].

1

2

-1
fo=— @

£(6) =
Phuong trinh 2|f (cosx)|—1=0 tr¢ thanh

@)

Can ctr do thi ham sé f (x) ta thay:

t=t €(-10)

t=t, e (-10) t#t)

+ (1)<:{

Véi t=t, €(-1,0) = cosx =t, c0 3 nghi¢m thudc [0;37].

Véi t=t, e (-1,0) = cos x =t, ¢0 3 nghiém thugc [0;37].

t=t, €(0;1)
+(2) = (t; #t,)

t=t, (0,1
Véi t=t, €(0;1) = cosx =t, ¢6 3 nghiém thug¢c [0;37].
Vi t=t, € (0;1) = cosx =t, ¢6 3 nghiém thuoc [0;37].

Céc nghiém trén khong c6 nghiém nao trung nhau.

cosr =t 1 cosr =ty
3
! A
."IEI-r W
) I| II |
| 1 Il
|,| t ta O |tz |t4 .'I T
Il\ .,'ll
\\" .______4.-/

cose =ty CcosT =ty

Vay phuong trinh da cho c6 12 nghiém thugc [0;37].

D.8
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Cau 18. Cho ham sé f (X)=ax’+bx’+¢, a0 va co dd thj nhu sau;

e
Bl

Tinh tong céc gié tri nguyén cia tham sé m dé phuong trinh f (Zf (sin X)—3) =M c6 nghiém

o]

Al B. 2. C. 3. D. 4.
Loi gidi

Chon C

Pit sinx =t, XE{O;%}SIE[O;l]SZf (sinx)=2f (t)e[24].

pat u=2f (sinx)-3=ue[-11].

Phuong trinh tr¢ thanh: f (U) =m,

Phuong trinh da cho c6 nghiém X e {0; E} khi duong thang Y=m cat d6 thi ham so tai cac diém
¢6 hoanh do thuoc [-11].

Dua vao db thi suy ra 1<m<?2.

Vay tong cé4c gia tri nguyén cia tham sé6 m thoa man 1a 3.

Cau 19. Cho ham s f (x) c6 bang bién thién sau:

r | —® -1 0 1 +@w

flz) — 0 - 0 — 0 +

e \_2/—1\_2/

C6 bao nhiéu gia tri nguyén ciia tham sé m dé phuong trinh f (2sin x+m)+2=0 c6 ding 6

nghiém phan biét thuoc [0;37]?
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A. 0. B. 2. C. 3. D. 1.

Léi giai
Chon B
) sinX = ——
2sinXx+m=-1
f(2sinx+m)+2=0< f(2sinx+m)=-2<| = 2
2sinx+m=1 . -m+1
sinx =
Y
xr
0 “\—/% 3N
. —-m+1 -m-1
Nhéan xét 5 =1,

Dé phuong trinh f (2sin x+m)+2=0 c6 ding 6 nghiém phan biét thuoc [0;37] thi
sinx = %_1 (1)

sinx:%Jrl (2)

c6 6 nghiém phén biét thudc [0;37].

< (1) 6 4 nghi¢m phan bi¢t va (2) co 2 nghi¢m phan biét thuoc [0;37] hodc (1) c6 2 nghi¢m
phén biét va (2) c6 4 nghi¢m phén biét thugc [0;37].

Dua vao do thi ham s6 y =sin x, dé (1) c6 4 nghiém phan biét va (2)c6 2 nghiém phan biét thugc
[0;37] hodc (1) c6 2 nghiém phén biét va (2) co 4 nghiém phan biét thuoc [0;3~] thi

=0
2
—m+1:1 m=—1
2 1 < [-1<m<les-1<m<l.
—1<_mz_ 0 |[]-1<m<1
0S—m+1<1
L 2

Vay ¢6 2 gia tri nguyén cua m 1a m=0;m=—1 dé phuong trinh f (2sinx+m)+2=0 c6 ding
6 nghiém phén biét thugc [0;37].

Cau 20. Chohamsd y= f(x) liéntuctrén R c6 do thi nhu hinh v& bén dudi day:
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..--..-._---..i

o -

t
'
'
-
\
= L R ————

P - - -

1 0

-—

Tim m dé phwong trinh f (‘XZ — 2x‘) =m c6 dang 6 nghiém thuc phan biét thudc doan {—g,g}

A. 2<m<3hoic f(4)<m<5. B.2<m<3 hoic f(4)<m<5.

C.2<m<3hoic f(4)<m<5. D. 2<m<3hodc f(4)<m<5.
Léi giai

Chon C

bit t:‘x2 —2x‘,v(yi XE[—g;zi|.
22

Ta thay ham s6 u(x) = x* —2x lién tuc trén doan [—gﬂ vau'=2x-2; u'(x)=0< x=1.

Bang bién thién:

x _3 0 1 ) !
2 2
u'I:x] - 0 +
TEE 2
4 4
| /
-1
t=u(x) | 21 21
4 4
\ /1\ /
0 0

Ta ¢ nhan xét:

V6i t=0 hoac 1<t< 271 thi phuong trinh t = ‘xz - 2x‘ c62 nghiém phan biét;
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Véi t =1 thi phuong trinh t = ‘xz - 2x‘ ¢6 3 nghiém phan biét;

Vi mdi t € (0;1) thi phuong trinh t = ‘xz —ZX‘ c6 4 nghiém phan biét.

Voi t = ‘XZ - ZX‘ phuong trinh f (‘x2 —ZX‘) =mthanh f(t)=m, (t € {0%1D :

Dua vao dd thi, ta bién luan sé nghiém cua phuong trinh f(t) =m, [t e[o;%lD trong céac
troeong hop sau:

Truong hop 1: m=2

f (t)=2 <t =1.Khi d6 phuong trinh f (‘x2 — ZX‘) =m ¢6 3 nghiém phan biét.

Truong hgp 2: 2<m<3

t=ae(0;1)

t=be(L3) Khi d6 phuong trinh f (|x* ~2x|)=m c6 6 nghi¢m phan biét.

f(t):mc{

Truong hop 3: m=3

t=0
f(t)=me [t he(1d) Khi d6 phuong trinh f (‘x2 —ZX‘) =m 6 4 nghiém phan biét.

Truong hop 4: 3<m< f (4)
f(t)=m < t=ae(L4). Khi d6 phuong trinh f (\xz - 2x\) —m ¢6 2 nghiém phan biét.
Truong hop 5: m = f (4)

t=4
f(t)=me {=be(La) Khi d6 phuong trinh f (\xz - 2x\) —m ¢6 4 nghiém phan biét.

Truong hop 6: f(4)<m<5

f(t)=m c6 3 nghiém phan biét thuoc (1;5). Khi d6 phuong trinh f(‘x2 —2x‘)= m c6 6
nghiém phan biét.

Truong hop 7: m=5

f(t)=m c6 2 nghiém phan biét thuoc (15). Khi do phuong trinh f(\xz —2x\):m co 4

nghiém phan biét.

Truong hop 8: 5<m< f (%1)

f (t)=m c6 1 nghiém thuoc (1; %) Khi d6 phuong trinh f (‘x2 —2x‘) =m ¢6 2 nghiém phan

bigt.
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Vay phuong trinh f (‘x2 — ZXD =m c6 dang 6 nghiém thuc phan biét thudc doan {—g,%} khi
va chi khi 2<m<3 hoac f(4)<m<5.

HET

https://toanmath.com/
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