BAI TAP TRAC NGHIEM
TIM SO NGHIEM CUA PHUONG TRINH HAM HQP

DE BAI

Caul. Chohamsb y=f(x) xac dinh trén R va c6 bang bién thién nhu sau:
X —00 -1 1 +00

V' + 0 - 0 +
1 +00

S6 nghiém cua phuong trinh ‘ f (x2 —2x)‘ =21a

A4 B. 2 C.3 D. 8
Cau2. Chohamsb y=f(x) xéac dinh trén R va c6 bang bién thién nhu sau:
X | —o0 -1 0 1 +00
Y + 0 - 0 + 0 -
1 1
—00 0 —o0

86 nghiém thu¢c doan [0; 7] ctia phuong trinh f ( f (cost)) =0 la
A4 B. 2 C.3 D. 8

Céu 3. Cho ham s6 f(x) lién tuc trén doan [1;3] va c6 bang bién thién nhu sau:

x 1 2 3

y/

+ 0 —
—1

Tbong tat ca cac sd nguyén m dé phwong trinh f(x—1) = ZL c6 hai nghi¢m phan biét

x —6x+12
trén doan [2;4] bé“lng
A. —75. B. -72. C. -294. D. —297.

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

X | - -1 0 1 40
3’ 0 - 0 + 0 —

y /2\.0/2\

S6 nghiém thudc doan [0;27] cua phuong trinh 3£ (sin2x)—2=0 1a:
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A. 7. B. 8. C.5. D. 6.
Cho ham sb y=f(x)=ax’+bx’+cx+d(a#0)c6 d6 thi nhu hinh v& Phuong trinh

Cau 5.
f(f(x))=0 co6 bao nhiéu nghiém thyuc?
ﬂ_}f

A. 3. B.7. C.9. D.5.
Céu 6. Cho ham s y = f(x) c6 d6 thi nhu hinh v& va lim y = —co . Hoi ¢ bao nhiéu diém trén

dudng tron lwong giac biéu dién nghiém cua phuong trinh f ( f (cos 2x)) =07?

TS 7T
II.'I- '-'-.\. ..I'. -\.II
i "-_'. __"l |
II ".\. i II
- f “irganl |i
f | i ) g
| |
|I \
A. 3. B.4. C.2 D.1.
Cau7. Chohamsd y= f(x) c¢6 d thi nhu hinh vé:
y -~
1
1 \\_, ,
/O 1 9 T

Khi d6 phuong trinh 4 f (3x4 ) —3=0 c6 bao nhiéu nghiém duong?
A. 2. B. 4. C.5. D. 1.

Céu 8. Cho ham s6 y = f(x) c¢6 d thi nhu hinh vé:
yl\

-1 O 1

Trang 2/67
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Phuong trinh -2 f (cos x) +1=0 c6 bao nhi€u nghiém trong doan [—7[;27r] ddng thoi tanx > 0
?
A. 3. B. 4. C.5. D. 6.

Cau9. Chohamsb y=f(x) c6 dd thi nhu hinh v&.

1

/N
/AN

b

S6 nghiém cua phuong trinh 2f(sin x) —1=0 trén doan {—%577[} la

A.3. B. 4. C.5. D. 6.
Cau 10. Cho hamsb y = f(x) c6 dd thi nhu hinh v&.
i
4
i i
{—1 ol 1 «x

86 nghiém thugc doan [0;57] cua phuong trinh £ (cosx) =1
A. 3. B. 4. C.s. D. 6.
Cau11. Chohamsb f(x) xdc dinh trén R\ {0} va c6 bang bién thién nhu hinh vé.

v |00 0 ! oo
y' - - 0 +
o o \ /+OC
]
—00

S6 nghiém ctia phuong trinh 3‘f(2x —1)‘ -10=0 1a.
A 2. B. 1. C. 4. D. 3.
Cau12. Chohamsb y = f(x) lién tuc trén R va c6 bang bién thién nhu hinh v&
X —on -1 0 1 +o0

.}.' S

0 + 0 - 0 +
+o0 2 +a0
¥ \ / /
1 1
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Tép hop céc gié tri m dé phuong trinh f(cos2x)—2m—1=0 c6 nghiém thudc khoang

Ao B. (O;l C. (l;l D. _2+ﬁ;l

— L2 2 472 4 4
Cau13. Cho ham s y=/f(x) lién tyc trén R c6 d6 thi nhu hinh v& bén. Phuong trinh

f (3— 2f (x)) =1 co tit ca bao nhiéu nghiém thuc phan biét?

A. 6. B.5. C.7.

=
N

Ciu 14. Chohamsb y= f(x) ¢6 bang bién thién nhu sau:

X | —w -1 0 1 +a0
¥ 0 - 0 +
2 2

y / \0/\

S6 nghiém thudc doan [—7;27] clia phuong trinh 2/ (cosx)—1=0 la:

A 7. B. 4. C.5. D. 6.
Céau 15. Cho hams6 f(x) c6 bang bién thién nhu sau:
X -0 -2 1 +0
f'(x) + 0 - 0 +
2 +a0
f(x) /’ \ /'
—a0 -1

S6 nghiém cta phuong trinh f° (3x4 —6x° +1) =11a
A. 4. B. 5. C.6. D. 3.
Cau 16. Cho hamsé f(x) c6 bang bién thién nhu sau:
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I
b

0

X —o0

f(x)

NN

S6 nghiém thudc doan {0 ?} cua phuong trinh 2.1 (cosx) 5=01a

= | b

+ 0 — + 0 —

“d

§

A. 8. B.7. C.5. D. 6.
Cau 17. Cho ham s6 f(x) c6 bang bién thién bang bién thién nhu sau

x | —o0 —1 0 1 400

W il

S6 nghiém thudc [—%; 27] cua phuong trinh f(sinx)+1=0 la

Y

A. 3. B. 6. C.4. D. 5.

Cau18. Chohamsd y= f(x) co dd thi nhu hinh vé& bén dudi

/N /
A RNEF;
[\

;) 7] ZV

L
r
x

y

£

Tim s6 gi4 tri nguyén cta tham sé m dé phuong trinh f(v/4—x?)=m c6 hai nghiém phan
biét

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

Cau19. Cho ham sb f(x) =ax’ +bx* +bx+c c6 dd thi nhu hinh vé:
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S6 nghiém nam trong (%,97”) cta phuong trinh f (cosx +1) =cosx+1 1a
A. 6. B. 10. C. 4. D. 8.

Cau 20. Chohamsb f (x) c6 bang bién thién nhu sau:

1 —0a —1 0 1 +a
f(zx) + 0 — 0 +
¥ +oa
— \‘ —2
S6 nghiém thudc doan [0;57[] cta phuong trinh ‘ f (sin x)‘ =11a
A. 6. B. 4. C. 10. D. 8.

Cau21. Chohamsd f(x) lién tyc trén R ¢6 dd thi y = f(x) nhu hinh v& dudi day.

N

| g

()

| N
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S6 nghiém thuc ctia phuong trinh £ (4 +f (2x )) =21a
A. 1. B. 2. C.3. D. 4.
Ciu 22. Chohamsd y=f (x) c¢6 bang bién thién nhu sau:

X |aoco -1 0 3 4 +oo

['%) ! o - 0 +

' /_? +oa

: X 2
fix) ! i <

; .,/ oy -

£ ™, P
4 =,
.'// -2

S6 nghiém nhiéu nhét thuoc doan [0;37”} cua phuong trinh f (ZCosx + 1) =0 la:

A 7. B. 5. C. 4. D. 6.

Cau 23. Chohamsb y = f(x) c6 bang bién thién sau:

o0

Hoi c6 bao nhiéu gid tri m nguyén dé phuong trinh f'(2tan2x)=-2m+1¢6 nghiém thuge
khoang (0; %) la:

A. 1. B. 3. C. Vb sb. D.0.
Cau 24. Cho ham s6 y = f(x) lién tyc trén R ¢6 d6 thi nhw hinh v&. Phuong trinh £ (1— f(x))=0 c6

tdi da bao nhiéu nghi¢m thuc phan bi¢t?
Al

O/ 1

e e 1)
=y

|
————————
]
|
>

A.7. B.9. C.6. D.5.
Céau 25. Cho hamsb f (x) lién tuc trén R co bang bién thién nhu sau:
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—00 -3 -2 -1 +oe
f(x) + 0 0+ 0 —~
f(@) S

S6 nghiém thudc doan [—7[;72] cua phuong trinh f(2 cos’ x — 3) =3 la:
A. 8. B.2. C.6 .
Céiu 26. Chohamsd f (x) lién tuc trén R co bang bién thién nhu sau:

D.4.

r |—oc —1 1 +00

0 - 0+
e /1\ e

S6 nghiém cua phuong trinh ‘f(x2 — x)‘ =2 la:

Al B.3. C.2. D. 4
Cau 27. Chohamsb f(x) c6 bang bién thién nhu sau:
x |- -1 | 0 [ 1] o
fx) + 0 - 0 b 0 _
ERN s
'f{ . ] /’/ \\\ ~ ’ R N
e ™ ”
/ Ny P Y
—on 7 | 0 — 0L
S6 nghiém thudc doan [0;37] clia phuong trinh f(cosx)=2 1a
A. 3. B. 4. C.6. D. 8

Ciau 28. Cho ham s6 y = f(x) c6 bang bién thién nhu sau :

x —x 0 2 +00

S'(x) -~ 0 - 0 -

£ _1/0\_4/ -

S6 nghiém thudc doan [0; 27r] cua phuong trinh 3f(2|sin x|)+ 2=01a:
Strong Team Toan VD — VDC
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A. 2. B. 3. C. 4. D. 6.

Cau29. Chohamsb f (x) c¢6 bang bién thién nhu sau

X -2 0 1 4

f() -0 : o -

4
a \ /1\ -2
-3

S6 nghiém thu¢c doan [-1;3] ctia phuong trinh f(x2 —3x) +1=01a

A. 5. B.3. C.2. D. 4.
Cau 30. Chohamsd f(x) c6 bang bién thién nhu sau

—6 -1 1 +a0

1
o v

7(x) /—\1/ 1\

. 5
S6 nghiém thudc doan {%;3%} cta phuong trinh 4/ (cos2x)—-1=0 1a

+ 0 -

A. 5. B. 9. C.4. D. 10.

Céu 31. Cho ham sb y = f(z)lién tuc, c6 dao ham trén |—2;4] va ¢ bang bién thién nhu hinh v&

6
£() 2 /
B / ™~ |

S6 nghiém cta phuong trinh 3f (—21} + 1) = 82° — 62 trén doan

la

—_— =

A 1. B. 2. C.3. D. 5.

Céu 32. Cho him 6 y = f()lién tuc trén R va c6 & thi nhu hinh v&.
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YA

s

O

@ TR
N

27
16

Sd nghiém thudc doan [—71'; 27r} cua phuong trinh 2f (2 ‘sin ZED +1=01a
A.G. B.2. C. 8. D. 12.
Cau 33. Chohamsé y=f(x) lién tyc trén R va c6 d thi nhu hinh v&

Ay

Goi m 1a sb nghiém cta phwong trinh f ( f (x)) =1 . Khang dinh nao sau day 1a ding ?
A. m=6. B.m=7. C. m=5. D. m=9.

Ciu34. Chohamsb y = f (x) lién tuc trén R va c6 dd thi nhu hinh v& dudi. Goi S 1a tap hop tat ca
cac gia trj nguyén cua m dé phwong trinh f(sinx)=2sinx+2m c6 nghiém thudc khoang

(0; ) . Toéng cac phan tir ciia S bang:

A. -2 B. 0. D. -5
Ciau 35. Cho hamsd f(x) c6 bang bién thién nhu sau:
r |—o0 -2 0 2 00
f'(x) == =1 coeSEEEE | +
+00 1 +00
f(z) \ / \ /
_9 _9

S6 nghiém thudc doan [—27r; 27T] cua phuong trinh 2 f (2 sin x) —1=01a
8. B. 5. C.2. D. 6.

>
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Cau 36. Chohamsb y=f(x)=x"—3x+1.Sé nghiém ciia phuong trinh [f(x)T =3f(x)+1=0 la:

A. 1. B. 6. C.5. D.7.

Cau 37. Choham sb y = f(x) 12 ham s bac 3 c6 d6 thi nhu hinh v& duéi day

- — —

-39

S6 nghiém thudc doan [0;37[] cua phuong trinh 2 f (% sin x +%j -1=01a

B. 3. C. 4. D.6.

A. 5.

Céu 38. Cho ham sé y = f(x) c6 bang bién thién nhu sau:

1
T | —0 5 1 + o0
y' + 0 - 0 +
1 +00
y / \ /
—00 _2
C6 bao nhiéu gia tri nguyén cta tham s6 m dé phuong trinh f (sin4 x+cos’ x) =m c6 nghiém
X e [O; E},
4
Al B. 3. C.2. D.4
Cau 39. Cho ham s y = f(z) c6 d thi nhu hinh v&.
L P 3 |
0 !
R M I >
{ \\ l l '
.‘! r \\' : : l|l
IlI|I 2 - _\ ; I,Il
| b
! Yo
£ o , \ . 5| .
S0 nghiém cua phuong trinh 2f(cos2z) +1 = 0 trén doan O;Z la
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A.3. B. 4. C.5. D. 6.
Cau 40. Cho ham s6 y = f(x) c6 do thi nhu hinh v&. C6 bao nhiéu gia tri nguyén ciia m dé phuong trinh

3f (f(x)) = m c¢6 dung 6 nghiém phén biét = € [-5;0].

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

X |- -2 -1 0 1 +00
y' - 0 + 0 - i -0

= TR /
’ 53— 3 \1
3

\6

Sd nghiém thudc doan [—2019; 1] cua phuong trinh f(ln x) =4
A. 2020 B. 4. C. 2019. D. 3.
Ciu 42. Chohamsb f(x) co6 bang bién thién nhu sau:

o N 0 1 2 e
y' + {+ 0 - 0+ 0 - | -
2 N
1 1
/ . \
S6 nghiém thudc doan {O; %} cua phuong trinh f (sinx+cosx)=—1
A. 1l B.3 C.2 D. 0.
Cau 43. Chohamsb y = f(x)lién tuc trén R c6 do thi nhu hinh v&
:j..?.l
12
L \o 1 ~
—1 i ¥
—ok-X I
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C6 bao nhiéu gia tri nguyén ctia tham s6 m dé phuong trinh f(sinx)—2sinx—m =0 c6
nghiém thudc khoang (0 ; 7[) ?
A. 9. B. 4. C.5. D. 6.
Céiu 44. Cho ham s f(x) c6 bang bién thién nhu sau
x —0 -1 0 1 +00
fr[x) - 0 + 0 - 0 +

WING T N

S6 nghiém thudc doan [—7z ; 272] cua phuong trinh 2| f(sin x)| -3=01a
A. 6. B. 3. C. 4. D. 8.
Cau 45. Chohamsb y = f(x) c6 bang bién thién nhu sau

X |—o0 —2 O 2 +00

y —

y\/\/

S6 nghiém cuia phuong trinh f e — 4 —1=0 trong doan 1n2 In 6 la

A. 1. B. 2. C.3. D. 4.
Ciu 46. Cho hamsb y = f(x) la ham da thirc bac 3 va c6 bang bién thién nhu sau

X |- —2 2 +0

y = -

S6 nghiém cua phuong trinh f (smx ++/3 cos x) 0 trong doan {0 271 la

A. 1. B. 4. C.3. D. 2.
Ciu 47. Chohamsb y = f(x)c6 dd thi nhu hinh v& bén dudi. S6 nghiém thyc ctia bat phuong trinh

e f (=302 +1) 2 277 (' =327 +1)+2 a

L
ot

A.S. B.4. C.3. D.2.
Cau 48. Chohamsb y = f(x) 1a ham bac 3 va c6 bang bién thién nhu sau
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-
| S ]

""/’\,/’

Phuong trinh £ (sinx+cosx)+1+sin2x = 242 sin (x + %) f (sinx+cosx) c6 may nghiém

thuc thuoc doan —S—E;s—” ?
474
A.l. B.3. C.4. D.6.
Céu 49. Cho y = f(x) 1a ham s6 bac ba va c6 bang bién thién nhu hinh v&
T —00 -2 2 +00
f(w) + 0 - 0 +
1 +o¢
f(z) / \ /
—00 -1

C6 bao nhiéu gid tri nguyén m e (-5;5) dé ham sé g(x)= f(f(x) +m) c6 4 diém cuc trj?
A. 5. B. 6. C.7. D. 8.
Céu 50. Cho ham s f (x) c¢6 bang bién thién nhu sau:

@ | \1/3\1/ o

S6 nghiém thudc khoang (—7;7) cua phuong trinh 2 (cosx)— f (cosx)=2 1a
A.S. B.6. C.7. D.9.

Céu 51. Cho ham sé f(x) c6 bang bién thién nhu sau:
T — -1 0 1 +w
flz) - 0+ 0

W ON L

S6 nghiém x € [0;+00) cia phuong trinh f e’ +2020x -2=01a

A.l. B.2. C.0. D. 2020.

Céau 52. Cho hamsb f(x) c6 dd thi nhu hinh vé:
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S6 nghiém thudc doan [—37”; 27z} cua phuong trinh 2 f (COS x) -5=01a

A. 5. B. 1. C. 3. D. 4.
Ciu 53. Chohamsb y=f (x) ¢6 dd thi nhu hinh v& bén. Tim sb gia tri nguyén cta m dé phuong trinh

f(x*=2x)=m c6 ding 4 nghi¢m thuc phan biét thuoc doan [-3-1} .

.

N
)
{

A. 1. B. 4. C.2. D. 3.
Cau 54. Chohamsd y= f (x) ¢6 @0 thi nhu hinh bén. Ton tai bao nhiéu gié tri nguyén ciia tham s6 m

dé phuong trinh £ (sinx)=m c6 ding hai nghiém thudc doan [0; 7] ?

iy |
4 §

|
o
| |
<
=
| K

A. 4. B. 7. C.5. D. 6.
Céu 55. Cho ham s6 bac bon y = f(x) c6 @6 thi nhu hinh bén:

Strong Team Toan VD — VDC Trang 15/67



A

(]

NS

S6 diém cyec tri cia ham s6 g(x) = f(x3 -3x7 + 4) 1a

A. 5. B.3 . C.7. D. 11 .
Ciu 56. Cho ham s6 y = f(x) c6 @6 thi nhu hinh bén
TR
2....
-
|
| —+
|
— s + —
-2 I 1 2
f\ !
|
-1 -4)-_1_
2+
S6 nghiém thudc doan [0;377] ctua phuong trinh : 2‘f(cos x)‘ -1=0
A. 12 . B.6 . C. 10 . D. 8 .
Cau 57. Cho ham s6 y=f (x) c6 bang bién thién nhu hinh v& dudi day. S6 nghiém thudc doan
{—%;377[} ciia phuong trinh f'(cotx+1)=1 Ia
X |-o0 -1 1 2 +00
f'(x) -0 + 0 - 0 4+
+00 1 +00
-1 -2
A.7. B. 6. C.8. D.5.
Cau58. Chohamsd y= f (x) c6 bang bién thién nhu hinh v&
X |- 0 1 2 +00
f'(x) -0 + 0 - 0 4
+00 3 +00
f(x) \ / \ /
0 1

Strong Team Toan VD — VDC
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86 nghiém cua phuong trinh f (sinx +1) =2 trén [-7;27] 1a
A. 6. B. 7. C.5. D. 4.

HET
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HUONG DAN GIAI CHI TIET

Caul. Chohamsd y=f (x) xéac dinh trén R va ¢ bang bién thién nhu sau
X —o0 -1 1 +00
Y + 0 - 0 +

y —oo/l \_1 /+OO

S6 nghiém ctia phuong trinh ‘ f (x2 — Zx)‘ =21a

A. 4 . B.2 C.3 D. 8
Loi giai
Chon B
f (x2 - Zx) =2
Phuong trinh ‘f(x2 —2x)‘ =3 <
f (x2 - 2x) =-2
Dua vao bang bién thién
X —00 -1 1 a +00
Y + 0 - 0 +
A7 y=2
y 1 +00
—oo/ \ -1
phuong trinh f(x2 —2x) =2 x -2x=a (a >1) &x'-2x—a=0
c6 A=1+a >0 = phuong trinh c6 2 nghiém.
Tuong tu, dua vao bang bién thién
X —0 b -1 1 +00
V' + 0 - 0 +
1 +00
Y / \ 1 /
y=-2
—00
Phuong trinh f(x2 —Zx) =2 x -2x=b (b < —l) & X =2x-b=0
c6 A=1+b <0 = phuong trinh v6 nghiém.
Vay phuong trinh ‘ f (x2 — Zx)‘ =2¢06 2 nghiém.
Cau2. Chohamsd y=f (x) xac dinh trén R va c6 bang bién thién nhu sau
X —00 —1 0 ] 400

!

- 0

Y

NN

S6 nghiém thudc doan [0;77] clia phuong trinh f( f(cos2x))=0 la

A4 B. 2 C.3 D. 8
Loi giai

Chon B
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— o0 — 00

Dua va bang bién thiéntacé f(x)<1,VxeR va

f(cost) =a
f(f(cos2x))=0 < | f(cos2x)=-a vo&i a>1
f(cos2x)=0

V6i f(cos2x)=a thi phuong trinh vo nghiém.

Voi f (cos2x) =—a < cos2x=xb vbi b>1nén phuong trinh vd nghiém.
Voi f(cos2x)=0 < cos2x=0 < 2x :%+k7z & x= %+k%.
Vay phuong trinh f ( f (cos2x)) =0c0 2 nghiém thudc doan [0;7[] .

Céu 3. Cho ham s6 f(x) lién tyc trén doan [1;3] va cé bang bién thién nhu sau:

xr 1 2 3

Yy’ -+ 0 —

Y
Téng tit ca cac sb nguyén m dé phuong trinh f(x—1) = % c6 hai nghiém phan biét

X —0x+
trén doan [2;4] bang
A. -75. B. -72. C. —294. D. -297.
Loi giai

Chon B.

Phuong trinh twong duwong voi: m = g(x) = (x2 —6x+ 12)f(x -1).

Tacd g'(x)=2x—6)f(x—1)+(x —6x+12)f'(x—1)
. 2x-6<0; f(x—-1)<0
H)Neu 2<x<3=4 | =g'(x)>0
X —6x+12>0; f'(x-1)>0
H)Néu x=3=¢'3)=0.f(2)+3.1'(2)=0
. 2x-6>0; f(x—-1)<0
H)Neu 3<x<4=+ = g'(x)<0.
X —6x+12>0; f'(x-1)<0
Vay trén doan [2;4] taco g'(x)=0< x=3.

Béng bién thién:
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x 2 3 4
g'(x) + 0 -
-3
g9(x)
—24 —12

Vay phuong trinh ¢6 hai nghiém phan biét trén doan
[2;4] < -12<m<-3=>me {—12,...,—4}.
Téng cac sd nguyén can tim bang —12+(=11)+...+ (=5) +(—4) =-72

Caud. Chohamsd y=f (x) c¢6 bang bién thién nhu sau:

X | - -1 0 1 +a0
3’ 0 - 0 +
2 2

y / \0/\

86 nghiém thudc doan [0;27] clia phuong trinh 3/ (sin2x)-2=0 la:

A7 B. 8. C.s. D. 6.
Loi giai
Chgn B.
bat sin2x=¢, xe[0;2z] = re[-1;1].

Phuong trinh tr¢ thanh: f (t) = %

Ttr bang bién thién ta co:

+ 0 -

y Z N Yol 2\ 4 :g
_OC/ \0/ \ .

=
f(z):%:{t_z Voi —1<a<0 va 0<b<l

Xét BBT cia ham s6 y =sin2x trén [0;27] :
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3T om i 21

71— —
{0 3 x 4 i
y' + 0 - 0 + 0 - 0 +
y=0b
1 Y
1 0
Y 0 /
v v;t;:a
-1 —1

Dua vao BBT cua ham sb ta c6

+) Phuong trinh sin2x=a c6 4 nghiém.

+) Phuong trinh sin2x =5 ¢6 4 nghiém

Vay phuong trinh 3£ (sin2x)—2=0 c6 8 nghiém.

Cau5. Cho ham s y=f(x)=ax’+bx’ +cx+d(a#0)cé dd thi nhu hinh v& Phuong trinh
f(f(x))=0 co6 bao nhiéu nghi¢m thyc?

ll‘:l_f
Y : f
[\ |
[\ |
2 -1 g\ 1 IJ' e
| \
| \\'\
T AV
B. 3 B.7 C.9 D.5
Loi gidi

bat t= f(x), phuong trinh f(f(x)) =0 tro thanh f(¢)=0 (*) (sb nghiém phuong trinh
(*) 1a s giao diém cua dd thi f (x) v6i truc Ox ) . Nhin véao d0 thi ta thdy phuong trinh (*)
c6 3 nghiém ¢ thudc khoang (—2;2), véi moi gié tri ¢ nhu vdy phuong trinh f(x)=¢ c6 3
nghiém phan biét. Vay phuong trinh f ( f (x)) =0 c6 9 nghiém. Vay chon C

Cau 6. Cho ham s6 y = f(x) c6 dd thi nhu hinh v& va lim y = —o . Hoi ¢6 bao nhiéu diém trén

X—>Fo0

duong tron luong giac biéu dién nghiém cta phuong trinh £ ( £ (cos 2x)) =0°?
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Cau7.

B. 3. B.4. C.2. D.1.
Loi gidi
Chon B
Turdd thitacod f(x)<1, VxeR vasuyradugc f(cos2x)=xa (a>1) hodc f(cos2x)=0
THI1: Néu f(cos2x)=a >1 thi phuong trinh nay v nghiém.
TH2: Néu f(cos2x)=—a <1 thi |cos2x|> 1, phuong trinh nay vo nghiém.

cos2x=za(VN)

TH3: Néu f(cos2x)=0<
f( ) Los2x:0

cos2x=0& x = %Jrk?”(k €Z) nénco 4 diém trén duong tron lugng giac. Vay c6 4 diém.

Cho ham s y = f(x) c6 d6 thi nhu hinh vé&:

-~

Yy
1
AT
/ O 17 9 =«
Khi d6 phuong trinh 4 f (3x4 ) —3=0 c6 bao nhiéu nghiém duong?
A. 2. B. 4. C.5. D. 1.
Loi gidi
Chon A

, - £ cn , | £ 4
Bang bién thién ctia ham s6 y =3x":

3xt=x, x € (—1;0)
Ta c6: 4f(3x4)—3=0<:>f(3x4)=%c> 3t =x,, x,e(0;1) .
3x* =x;, x;€(1;2)

\ 5 <A [N r 4 A A 4 J A A A A [N
Dua vao bang bién thién ta c6 3x" = x; v0 nghiém; 3x" = x, c6 mdt nghiém am mot nghiém

duong; 3x* = x; ¢6 mot nghiém am mot nghiém duong.

Vay phuong trinh 4 f (3x4 ) —3=0 c6 2 nghiém duong.

Céu 8. Cho ham s6 y = f(x) c¢6 d thi nhu hinh vé:
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Cau 9.

-1 O 1 T

Phuong trinh —2 f (cosx)+1=0 cé bao nhiéu nghiém trong doan [-7;27] dong thoi tanx >0

-

Vi tanx >0 va x € [-7;27] nén khi do xe(— ;TJU 0;%)&)(7[;—} ().

o
A3, B. 4. C.5. D. 6.
Loi gidi
Chon A
_cosxle, xle(—oo;_l) (VN)
_2f(cosx)+1=0<:>f(cosx):%<:> z:izz,’ :ié(;,ll’)())
|cosx=1x,, X, e(L+o) (VN)

2
.l x 3%
~7 2 2 T 2 2
y' + o -0 0 + 0
1 1

-1 -1
Dua vio bang bién thién ta co:

Phuong trinh cosx = x, véi x, € (~1;0) ¢6 2 nghiém thoa (*).
Phuong trinh cosx = x; v6i x; € (0;1) ¢6 1 nghiém thoa (*).

Vay c¢6 3 nghiém x thoa yéu cau bai toan.

Cho ham s y = f(x) c6 d0 thi nhu hinh v&.

Strong Team Toan VD — VDC Trang 23/67



86 nghiém ctia phuong trinh 2/ (sinx)—1=0 trén doan {—%,57”} 1a

A. 3. B. 4. C.5. D. 6.
Loi gidi

Chon D

Dit ¢ =sinx, te[—l;l] ta duoc: f(t):%.

t=a,(-1<a<0)

Dua vao db thi ta c6
t=b,(0<b<l)

Xét ham s6 g(x) =sinx trén doan [—%,5{}

Do thi cia ham sb g(x) =sinx tén doan [—E'S—ﬂ} la

272
yA
T b1 o -."‘-. 2] .
- — —8— v
5 :
/) Vall ) iy
18 iniica 2

e Ak o .. , n R 5 . , ‘A A
Duya vao do thi ta c6 sinx=a c6 3 nghi¢m trén [_%;Tﬂ} sinx=>b c6 3 nghiém trén

TS
272 |

Vay phuong trinh 2f(sin x) —1=0 c6 6 nghi¢m trén [—%,5{} .

Céau 10. Cho hamsb y= f(x) c¢6 d thi nhu hinh vé.

4
i i
{—1 ol 1 «x
86 nghiém thudc doan [0;57] cua phuong trinh £ (cosx) =1
A 3. B. 4. C.s. D. 6.
Loi giai
Chon C

bt 1 =cosx, te[-L;1] taduoc f(¢)=1<r=a véi ae(0;1)
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Xét ham s6 g(x) =cosx trén doan [0;57[]
D6 thi cia ham sb g(x)=cosx tén doan [0;57] la

yA

Dua vao d6 thi ta ¢ cosx =a c6 5 nghiém trén [O;S;r]

Vay phuong trinh f(cosx)=1 c6 5 nghiém trén [0;57].
Cau 11. Chohamsd f (x) xac dinh trén R\ {O} va c6 bang bién thién nhu hinh v&.

r |—00 0 1 +o0
y - - 0 +
oo +00 +00
—0oQ
S6 nghi¢m ctia phuong trinh 3|/ (2x—1)|-10=0 Ia.
A. 2. B. 1. C. 4. D. 3.

Loi giai

Chon C

Dit ¢ =2x—1, ta c6 phuong trinh tro thanh ‘ f (t)‘ = ? Vi moi nghiém ¢ thi c6 mot nghiém
x= % nén sd nghiém ¢ cua phuong trinh ‘ f (t)‘ = % bang s nghiém cta

3|/ (2x-1)|-10=0.

Béng bién thién cia ham s6 y = ‘f(x)‘ la

r |—00 o 0 1 +00

y - + - N
< 2 \ /
Y \ 0 / 5

Suy ra phuong trinh ‘f(t)‘ = ? c6 4 nghiém phan biét nén phuong trinh 3 ‘f(2x - 1)‘ -10=0

cd 4 nghiém phan biét.

Céu 12. Chohamsé y= f(x) lién tuc trén R va c6 bang bién thién nhu hinh v&
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Cau 13.

X —o0

-1 0 1

- 0 + 0 - 0 +
+o0 2 +a0
¥ \ / /
1 1

Tép hop cdc gid tri m dé phuong trinh £ (cos2x)—2m—1=0 c6 nghiém thugc khoang

+a0

D. [—24-\/5.1]

4 4
Loi giai
Chon A

bat cos2x=t,xe 1;5 =>te —l;l .
3 4 2

L 1
Yéu cau dé bai twong dwong voi phuong trinh f(¢)=2m+1 c6 nghiém ¢ € (—5;1} )

p—

Tir bang bién thién suy ra yéu cdu < 1<2m+1<2<0<m<—.

\S)

Cho ham s6 y=f(x) lién tuc trén R c6 d6 thi nhu hinh v& bén. Phuong trinh
f (3 -2f (x)) =1 ¢o tat ca bao nhiéu nghiém thuc phan biét?

A. 6. B.5. C.7.

Chon D
Dua vao d6 thi ta co: f(3—2f(x)) =l

Ma f (x) =2 ¢6 1 nghiém duy nhat 16n hon 2 .

Va f(x) =% c6 3 nghiém phan biét x, € (—2;—1) , X, € (—l; 0) , X, € (1;2)
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Vay phuong trinh cé 4 nghi€ém thuc phan biét.
Céiu 14. Chohamsb y = f(x) c¢6 bang bién thién nhu sau:

X | —w -1 0 1 +0
¥’ 0 - 0

S6 nghiém thudc doan [—7;27] cia phuong trinh 2/ (cosx)—1=0 la:

A 7. B. 4. C.5. D. 6.
Loi giai

bat cosx=t, xe[-m;27]|=te[-11].

1
Phuong trinh trg thanh: f(¢) = 5
Tir bang bién thién ta cé:
z oo =1 a 0 b i +oo
J i 0 = 4 B @ =

t=a .
f(t):—:L_b Véi —1<a<0 va 0<b<l

Duya vao do thi y=cosx tacd:

ya

+) cosx=a c6 3 nghi¢m.

+) cosx=b c6 3 nghiém

Vay phuong trinh 2 f (cos x) —1=0 c6 6 nghiém.
Cau 15. Cho hamsé f (x) c6 bang bién thién nhu sau:
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X -0 -2 1 ~+an
f'(x) + 0 - 0 +
2 +a0
£() /' \ /'
—a0 -1
S6 nghiém cua phuong trinh f (3x4 —6x° +1) =11a
A. 4. B. 5. C.6. D. 3.
Loi giai
Chon C
x=ae(-w;-2)
Duya vao bang bién thién, ta c6 f(x)=1e|x=be(-21)
x=ce(l+wx)
3x'—6x"+1=a (1)
Do d6 f(3x" —6x" +1)=1<|3x* —6x" +1=b (2)
3x*—6x*+1=c (3)
Xét ham sb g(x)=3x*—6x*+1
{x——l
Co g'(x)=12x’-12x=0<|x=0 .
x=1
Bang bién thién:
X | —eo -1 0 1 +an
v -0 + 0 - 0 +

NSNS

Dua vao bang bién thién, co:
- Phuong trinh (1) vo nghi¢m.
- Phuong trinh (2) c6 dung 4 nghi€ém phan biét.
- Phuong trinh (3) c6 dung 2 nghiém phéan biét.
Vay phuong trinh dé cho c6 tat ca 6 nghiém.
Cau16. Cho hamsb f'(x) co bang bién thién nhu sau:

I
o

0

+oo

=T I O

+ 0 - + 0

ol

NN

S6 nghiém thudc doan [O T} cua phuong trinh 2.1 (COS x) 5=01a

A. 8.

B.

7.

C.5.
Loi giai

D. 6.
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Chon B
Xét phuong trinh 2./ (x)-5=0< f(x) :% :

Duya vao bang bién thién, ta cd f(x)= % &

Do d6 2.f(cosx)—5=0<:>f(cosx)=%<:>

1N

J cos

\ \ \ ., R r ,
Dua vao duong tron luong giéc, trén doan {O;T} ta co:

- Phuong trinh (1) c6 dung 2 nghiém phéan biét.
- Phuong trinh (2) c¢6 dung 2 nghi€ém phan biét.
- Phuong trinh (3) c6 dung 3 nghiém phan biét.
- Phuong trinh (4) v6 nghi¢m.

Vay phuong trinh da cho c6 tat ca 7 nghiém.

Céu 17. Cho ham s6 f(x) c6 bang bién thién bang bién thién nhu sau

x | —oo -1 0 1 +00

Y +00 2 +00
\_3 / |

S6 nghiém thudc [—%; 27] ctua phuong trinh f(sinx)+1=0 la

A. 3. B. 6. C.4. D. 5.
Loi giai
Chon C
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sinx =1

Tacod f(sinx)+1=0< f(sinx)=—1<|sinx=a € (-1;0)
sinx=b<-1

g(x)=sinx=g'(x)=0cosx=0<|x=

Ta c6 bang bién thién ham g(x) trén {—% ; 27[} nhu sau:

20

Lid
= r4|~.
=

+

=~ b |

+

2(x) | / \_1 /U

T
2
0

1

Tir bang bién thién trén, ta thay cc phuong trinh sinx =5 v6 nghiém.

Phuong trinh sinx =a ¢6 3 nghiém phan biét thudc [—% ; 27[}
Phuong trinh sinx =1 c6 1 nghiém [—% ; 27[} Va cac nghiém trén phan biét.

Vay phuong trinh /' (sinx)+1=0 c6 4 nghiém phén biét thudc [—% ; 272} .

Cho ham s6 y = f(x) c6 dd thi nhu hinh v& bén duéi

TEFAN /
[ |\ /
1_2 0 \ZV{ -

y

-1

Cau 18.

=

Tim sb gia tri nguyén cua tham sé m dé phuong trinh £ (v/4—x?)=m c6 hai nghiém phan

biét
A. 2. B. 3. C. 1. D. 4.
Loi giai
Chon B
Trang 30/67
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Diat ¢ =+4—x” , phuong trinh thanh £(¢) =m

Lap BBT ctia ham s6 u(x) =v4—x?,x e[ -2;2]

BBT ctia ham sb u(x)=v4-x>,xe[-2;2]

-7 0 2

il

u '[;ﬂ :l — ']- + ']-

N

Ta dugc 1 e[0;2]
Ta thay rang
t =2 thi nghiém x=0

Tt hinh v& ta thiy :

+m =0: dugc nghiém ¢ =2 tao ra 1 nghiém

+m=1,2,3 thoa

t €[0 ;2) nghiém mdi t tao ra 2 nghiém nghiém x

X

Vay c6 ba gia tri m nguyén cua tham s6 thoa man

Cau 19. Cho ham s f(x) =ax’ + bx* +bx + ¢ c6 dd thi nhu hinh vé:

A

b

s (—72' 97
SO nghiém nam trong | —;—
22
A. 6. B. 10.
Chon B

j cua phuong trinh f (cosx+1)=cosx+1 1a

C.4.
Loi giai

D. 8.
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x=ae(-x;0)
Tirdd thitaco f(x)=x<|x=be(0;1)
x=2

cosx+1=ae(—x;0) cosx =a—1=t e(—0;—1) (VN)
Dodo f(cosx+1)=cosx+l<|cosx+1=be(0;1) < |cosx=b—-1=1,e(-1;0) (1)
cosx+1=2 cosx=1 (2)
\ \ \ .y \ , A M —7T 9
Dua vao duong tron luong giac, phuong trinh (1) ¢6 4 nghiém nam trong [7’7} .
-

Phuong trinh (2) ¢ 6 nghiém nidm trong (7,7j .

\ 4 N - 9
Vay phuong trinh ban dau ¢6 tat ca 10 nghiém nam trong (TE’TJ :

Ciu 20. Chohamsb f (x) c6 bang bién thién nhu sau:

1 —0a —1 0 1 +a
f(z) + 0 - 0 +
3 +00
flr) / \ [,\ /
—na _2
S6 nghiém thudc doan [0;57[] cua phuong trinh ‘ f (sin x)‘ =11a
A. 6. B. 4. C. 10. D. 8.
Loi gidi

Tir bang bién thién ta dugc
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sinx =t, €(—o0;—1)(VN)
f(sinx)=1<|sinx=t, €(-1;0) esinx=1,e(-1;0) (D).
sinx =¢, € (1;+0) (VN)
Dua vao duong tron lugng gidc, phuong trinh (1) ¢6 4 nghiém nam trong doan [0;57].
sinx =¢, € (—o0;—1)(VN)
f(sinx)=—l<|sinx =1 €(0;1) <sinx=t,€(0;1) (2).
sinx =¢; €(1;+0)(VN)
Dua vao dudng tron luong gic, ta duge phuong trinh (2) ¢ 6 nghiém niam trong doan [0;572] .
Vay phuong trinh ban dau c6 tit ca 10 nghiém.
Cau21. Chohamsé f (x) lién tyc trén R c6 dd thi y = f (x) nhu hinh vé dudi day.

o

[ =]

o]
o
o]

{3

51N

-6

S6 nghiém thyc ciia phuong trinh f (4 +f (2x )) =2 1a
A. 1. B.2. C.3. D. 4.
Loi gidi

Ta co:
1/
/ y=2
» y=a—4
2 4!: 6 "z
| |
| a
[
[
[ |
y=--"56
Theo dd thi :
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. |A4rs(2r)=2
f(4+f(2 ))_2<:> 4+f(2x)=a,(4<a<6)

THI) 4+ f(2)=2 & f(2')=-6 = 2z:2 ox=1.
2*=b<-2(KIM)
2" =c<-2(KTM)
TH2) 4+ f(2')=a < f(2")=a—4,(0<a-4<2) |2 =d <0(KTM) < x=log, .
2" =t>4
Vi >4 nén log, t > log, 4 =2 >1 nén phuong trinh da cho c6 2 nghiém phan biét.
Céu 22. Cho ham s y=f(x) c¢6 bang bién thién nhu sau:

X |-ea -1 0 3 4 +oo
["x) + 0 - 0 +
| : =
! i 2/ ;
fix) : P .
- ’ .
: _?Q _2 #
.-"-/_2

S6 nghiém nhiéu nhat thudc doan [0;3?7[} cua phuong trinh f (2 cosx + 1) =0 la:

A 7. B.5. C. 4. D. 6.
Loi giai
Chon C

bit t=2cosx+1, xe[o;%}:te[—lﬁ].

Xét phuong trinh: f(t) =0,véite [—1;3] .

Tir bang bién thién ta co:

X |00 -1 a 0 b 3 4 toa
1’6 B ; 0 i 0 +
: I | - A
P2 2
fix) vt L L il
/ N,
22

.

1=
Trén doan [-1;3], phuong trinh f(¢#)=0 c¢6 nghiém { Z ,voi —1<a<0va0<bh<3

V& dd thi y=2cosx+1 trén doan [0;3771 ,tachd:

Strong Team Toan VD — VDC Trang 34/67



Véi 2cosx+1=a = Puodng thing y = a cét d6 thi ham sé y =2cosx+1 tai 2 diém
S

xXe 0;—” .
2

V6i 2cosx+1=b = Puong thing y =5 cit dd thi ham s6 y =2cosx +1 tai tdi da 2 diém
X € 0;3—ﬂ .
2

Vay phuong trinh f (2 Cos X + 1) =0 c6 nhiéu nhit 4 nghiém.

Cau 23. Chohamsb y=f(x) c6 bang bién thién sau:

+50

o0

Hoi ¢6 bao nhiéu gia tri m nguyén dé phuong trinh £ (2tan2x) =—-2m+1c6 nghiém thudc

khoang (O;%j la:

A. 1. B. 3. C. V5 s6. D. 0.
Loi giai

Chon A

Dit ¢ =2tan2x, 1 €(0,2). Khidé f(t)=-2m+1, t€(0,2) (*).

S6 nghiém cua phuong trinh (*) chinh 1a sé giao diém cta d6 thi ham sb y = f (x) va duong

thing y=-2m+1.

Dua vao bang bién thién ta c6 phuong trinh (*) c6 nghiém <1< 2m+1<5<-2<m<0.
Céu 24. Cho ham s6 y = f(x) lién tuc trén R c6 dd thi nhu hinh v&. Phuong trinh f(l —f(x)) =0 co

t6i da bao nhiéu nghiém thyc phan biét?
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T
=
Na¥

I

3

(—2<m<—1) f(x):l—
Tir d6 thi ham s6 ta ¢6 f(l—f(x)):0<:> l—f(x) n (0<n<1) = f(x)=l—n.
1—f(x) p (1<p<2) f(x):l—

+)Do -2<m<—1=2<1-m<3. Tir dd thi ham s6 ta suy ra phuong trinh f(x)=1—m co

p

dung mot nghiém x, <-2.

+)Do 0<n<1=0<1-n<1.Tidd thi ham sb ta suy ra phuong trinh f(x)=1—n c6 ding
banghiém -2<x, <0<x,<l<x,<2.

Y

+)Do 1< p<2=>-1<1-p<0.Tirdd thi ham s ta suy ra phuong trinh f(x)=1-p ¢6

dung ba nghiém -2 <x; <-1<x, <1<x, <2 khac x,,x;,x, .

Vay phuong trinh dé cho c6 t6i da 7 nghiém phan biét.
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f() x /\4 / 2 \DC

S6 nghiém thudc doan [—72';72'] cua phuong trinh f(2 cos’ x — 3) =3 la:

A.8 . B.2. C.6 . D.4.
Loi giai
bt 1 =2cos’ x—3,vi xe[-m;7z| nén ¢ e[-3;—1]
Ta ¢6 phuong trinh f(¢#)=3,1e[-3;~1]
Dua vao BBT ta co:
€L —00 -3 -2 +0o0
f(x) + 0 - 0 + —

Vay f(t)=3:> t=a, ae(—3,—2)

Ta c6: 2cos’x—3=a,ae(-3,-2)

Suyra cos’x=b,be (O;%)

x/i\\él/z\:3
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Cau 26.

COSX:\/Z
COS)C:—\/B

V&i moi x e[-; 7] thi phuong trinh cosx=+/b ¢6 2 nghiém va phuong trinh cosx=-b ¢6

2 nghiém (dua vao dudng tron luong giac hodc d6 thi ham sd y = cosx dé kiém tra nghiém).

Suy ra

g

Vo1 \b € [0,—
2

Viy c6 4 nghiém thoa yéu cau bai toan.
Cho ham sé f (x) lién tuc trén R co bang bién thién nhu sau:

T | —p0 —1 1 +00

+ 0 - 0+
e /1\ e

S6 nghiém cua phuong trinh ‘f(x2 — x)‘ =2 la:

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

Chon D

flx*—x)=2
‘f(xz—x)‘=2<:> )

f xz—x):—2
Duva vao BBT ta co:

r |—oc —1 1 400
f(x) + 0 — 0+

—00
f( 5 x*—x=a ,ae(l;+0) x*—x=a,ae(l;+0)
x'—x)=
Suy ra ) | x’—x=b be(-o;—-1)|x*—x=b ,be(—n;-1)
“x)==2
S{x=x X —x=1 x_li\/g
L 2

Xét phuong trinh: x> —x—a=0c6 A=1+4a>0 via>1

Nén phuong trinh x* —x—a =0 c¢6 hai nghiém phan biét khac

Xét phuong trinh: x> —x—b=0 c6 A=1+4b<0 vi b< -1
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Nén phuong trinh x> —x—5b =0 v nghiém.
Viy c6 4 nghiém di cho thda yéu cau bai toan.

Céu 27. Cho ham sé f(x) c6 bang bién thién nhu sau:

T — o -1 0 1 +

f(z) - 0+ 0 - 0 +

fa) \_2/—1 \_2/

S6 nghiém x e [0;+c0) cia phuong trinh (e" + 2020x) -2=01a

A.l. B.2. C.0. D. 2020.
Loi giai
Tdc gid: Tran Twong; Fb: Tran Twong
Chon A

¢" +2020x = ae(—o0;-1)
Taco f(e'+2020x)-2=0 f (e +2020x) =2
e" +2020x=be(1;+x)
Vi x&[0;+0) nén " +2020x €[1;40) nén e +2020x =ae(—o0;—1) v6 nghiém.
Xét phuong trinh e* +2020x =b € (1;+00) trén [0;+)
Ta cd ham sé g(x)=e"+2020x dong bién trén [0;+00) va g(x)>1;Vx €[0;+4e0) nén phuong
trinh e* +2020x = b € (1;+o0) ludn ¢6 1 nghiém duy nhat trén [0;+00).

Vay phuong trinh da cho c6 1 nghiém thudc [O; +oo) .

Ciu 28. Cho hamsb f(x) c6 dd thi nhu hinh vé:

S6 nghiém thudc doan {—377[; 27[} cta phuong trinh Zf(cos x) -5=01a

A. 5. B. 1. C. 3. D. 4.
Loi giai
Tdc gid:Tran Twong ; Fb: Trin Twong
Chon C
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cosx=ae(0;1)
Ta co6 2f(cosx)—5=0<:>f(cosx)=%<:> cosx=be(1;3)

cosx=ce(3;+m)

Vi cosxe[-1;1] Vxe[—%[;bz} nén cosx =be(1;3) va cosx=ce(3;+) vo nghiém.

Xét d6 thi ham s y=cosx trén [—37”; 27:}

_________________

Phuong trinh cosx=a € (0; 1) c6 3 nghiém phéan biét.

Vay phuong trinh da cho c6 3 nghiém phan biét thudc doan {—377[; 27[} .

Cau29. Chohamsd f (x) c6 bang bién thién nhu sau

X -2 0 1 4

86 nghiém thugc doan [~1;3] ctia phuong trinh £ (x* —3x)+1=0 la
A. 5. B. 3. C. 2. D. 4.
Loi giai

Chon D

Pt t=x"-3x,taco f(x’—3x)+1=0< f(1)+1=0 f(1)=-1.
t=a,ae(—2;0)

& | t=b,be(0;1)
t=c,ce(l;4)

Khdo sat ham s6 ¢ = x> —3x trén [-1;3].

Tacd t'=2x-3

Cho #'=0 <:>2x—3:0<:>x=%e[—1;3].
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Ta ¢6 BBT ctia ham 7 = x* —3x nhu sau:

x 1 E 3
2
¢’ — 0 +
4
0
T /
_2
4
T BBT trén ta thay:
Voit=a,ae (—2;0) = phuong trinh ¢6 2 nghiém phan biét.
Véit=b,be (0;1) = phuong trinh c6 1 nghi¢ém.
Voit=c,ce (1 ;4) = phuong trinh c6 1 nghi¢m.
Vay phuong trinh ban ddu c¢6 4 nghiém.
Cau 30. Chohamsé f(x) c6 bang bién thién nhu sau
* —0 -1 1 1 +o0
2
f'(x) + 0 - 0 + 0 _

) /-\1/ 1\

S6 nghiém thudc doan {%{, 37[} cua phuong trinh 4/ (cos2x)—1=0 1a

A. 5. B.9. C. 4. D. 10.
Loi gidi

Chon B

bit ¢ =cos2x, tacod 4f(1)-1=0 < f(t):%.

t=a,a e (—o0;-1)

tzb,be(—l;lj

2

t=c,c e(l;lj
2

_tzd,de(1;+oo)

. hY/4
Khao sat ham sO ¢ = cos2x trén {?;&z}.

Ta cod t' =-2sin2x
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Cau 31.

Cho t'=0<:>sin2x=0<:>x:k77z, kel

Vi xe 5—”;37[ =xe 72';3—7[;272';5—7[;372' .
6 2 2

Ta c6 BBT cua ham ¢ = cos2x nhu sau:

— ol 2z iz

6

o l-a|i§;'

X Sr ir
2
0

b2 | —

-1 -1

Tir BBT trén ta thay:

Véi t =a,a e(—0;—1) = phuong trinh v nghiém.

1
Véit=b,be [—l;gj = phuong trinh c6 4 nghiém.

1
Voit=c,ce (Eglj = phuong trinh c6 5 nghiém.

Voit=d,de (1;+ 00) = phuong trinh v6 nghiém.

Vay phuong trinh ban dau c6 9 nghiém.

Cho ham s y = f (x) lién tuc, c6 dao ham trén [—2; 4]va ¢6 bang bién thién nhu hinh vé&

f'(x) + 0 - 0 7

6
f(x) ’ /
) / ™ 1

S6 nghiém cua phuong trinh 3f (—23: + 1) = 82 — 61 trén doan

la

— =

A. 1. B. 2. C. 3. D. 5.
Loi giai
Chon A

batt=—-2x+1.Véi x €

_—3;§] =te|-24|.
2 72

M&i nghiém cua ¢ cho duy nhit mét nghiém cua z.
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Bién déi 8¢° — 62 = (2z) —3(2z) = (1—¢) —3(1—t)= ' + 3¢ —2.

Phuong trinh tré thanh 3f () — (£ + 3% —2) = 0.

Xét ham so

g(t)=3f(t)— (" +3t =2) = g/(t) = 3f'(t) - (—3152 + 6t) = 3[f’(t) - (—t2 + 2t)]
g (t)=06f(t)=—t+2

Taco f’(t):0<:> .o

P +2At=0<

x
X

Ta c6 bang xét dau ¢ (t)

t -2 0 2 4
f(2) + 0 - 0 +
—t1+2¢ - 0 i 0 _
g'(z) + 0 — 0 +
Tir d6 ta c6 bang bién thién sau:
t —2 0 2 1
g'(t) + 0 - 0 +
36
8
g(t) \\\\\\\
1
—27

Duya vao bang bién thién ta ¢ phuong trinh g (t) =0 ¢6 1 nghiém nén phuong trinh ban dau
c6 1 nghiém.

Céu 32. Cho ham s6 y = f () lién tuc trén R va c6 4 thi nhu hinh v&.

YA

s

O

@ IO
o

27
16

S6 nghiém thudc doan [—7‘(’; 277] cua phuong trinh 2f (2 ‘sin x‘) +1=01a
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A.6. B. 2. C. 8. D. 12.
Loi gidi
Chon D
bat ¢ = 2‘sin x‘ . Xétham ¢t = g<x) = 2‘sin x‘ trén doan [—7?;27r]
Ta c6 bang bién thién ctia ham s6 y = ¢ (:c) =2 ‘sin :c‘ trén doan [—7?; 277]
o E— 3T
x |- g 0 2 i . 21
2 2 2
g(x) \ /
0 0 0 0

Dua vao BBT taco t € [0,2} Ve [—77; 277}

Néu t € (O, 2) thi moi gia tri ¢ cho 6 giatri z thudc doan [—71'; 27?}

—_—

Phuong trinh 2 f(2\sin xD—i— 1= 0 tro thanh f(t) = —% véi t € [0,2

Duya vao db thi ta c6 phuong trinh f (t) = —% c6 2 nghiém ¢ phan biét thudc khoang (O, 2)

nén phuong trinh ban dau c6 12 nghiém phan biét thuoc doan [—7?'; 27?}
Cau 33. Chohamsb y= f(x) lién tyc trén R va c6 dd thi nhu hinh vé&

Ay

Goi m 1a s6 nghiém cta phuong trinh f ( f (x)) =1 . Khang dinh nao sau day 1a ding ?
A. m=6. B. m=17. C. m=5. D. m=9.
Loi giai

Chon B
Pat f(x)=u khi 6 nghiém ctia phuong trinh /(£ (x))=1 chinh la hoanh d giao diém cia

dd thi f (u) v6i dudng thang y =1.
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2 1/ 0 2 3 -
/ -2'
f(x)=u,
Dua vao dd thi ta c6 ba nghiém | f(x)=u, véi u, €(-10), u, €(0;1),u, e(%ﬁj.
f(x)=u,

Tiép tuc xét s6 giao diém cua do thj ham sé £ (x) véi ting dudng thang y = U, y=u,, ¥y =1Uu,

shy I

X
T o \5/5"‘
|

Dua vao d6 thi ta c6 dugce 7 giao diém. Suy ra phuong trinh ban dau f ( f (x)) =1¢co67
nghi¢m.
CAu 34. Cho ham sb y=f (x) lién tuc trén R va ¢6 d6 thi nhu hinh vé& dudi. Goi S 1a tap hop tat ca

cac gia tri nguyén cua m dé phwong trinh f(sinx) =2sinx+2m c6 nghiém thudc khoang
(0;7) . Tong cac phan tir ciia S bang:

A. 2 B. 0.

Chon C
bit t =sinx véi xe(0;m) =1 (0;1].
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Xét phuong trinh f(¢) =2t +2m .

Dé phuong trinh ¢6 nghiém thi do thi ham y = f (t) cit d6 thi ham sd y = 27+ 2m tai it nhat

mot diém c6 hoanh d¢ ¢ thude (0;1].

Tir d6 thi ta suy ra d6 thi ham sd y = 27+ 2m nam & phan hinh phang gi6i han béi d6 thi 2 ham
sO y=2t+1va y=2r-3.

Tur d6 suy ra -3<2m<1=>me{-1;0}.

Viy tong cac phan tir bang —1.
Cau 35. Cho hamsd f(x) c6 bang bién thién nhu sau:

S6 nghiém thudc doan [—27T; 27T] cua phuong trinh 2 f (2 sin x) —1=01a

A.8. B. 5. C.2. D. 6.
Loi gidi
Chon A
Dit ¢ =2sinx. Vi xe[27;27]| =t €[-2;2]. Ta co pt: 2f(t)—1:0<:>f(t):%.
: a
. . .. | t=a(0<a<2) 2sinx=a smng(l)
Tu BBT suy ra pt c6 nghiém: i
t=b(-2<b<0) |2sinx=b . b
s1nx:5(2)

PT (1) c6 4 nghiém, pt (2)c6 4 nghiém. Vay pt da cho c6 8 nghiém thudc doan [—2m; 2]

Cau 36. Chohamsb y=f(x)=x"—3x+1.Sé nghiém ciia phuong trinh [f(x)T =3f(x)+1=0 la:
A. 1. B. 6. C.5. D.7.
Loi gidi
Chon D
Do thi ham s y =f(x) =x’ =3x+1 c6 dang:
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gi-ttad dy-tto vz 3
-1

Dua vao do thi ta thdy phuong trinh f(x)=0 c6 3 nghiém x, e(-2;-1),x, €(0;1),x, €(1;2)

Néu phuong trinh [f(x)]3 —3f(x)+1=0 conghiém x, thi f(x,)e{x,x,,x}.
Dua vao dd thi ta co:

+f(x) =X,,X, € (—2;—1) c¢6 1 nghiém duy nht.

+f(x) =X,,X, € (O;l) ¢6 3 nghiém phan biét.

+f(x)=x,,x; € (1; 2) ¢6 3 nghiém phan biét.

Vay phuong trinh [f(x)]3 =3/ (x)+1=0 c6 7 nghiém phan biét.
Céu 37. Cho ham sé y = f(x) 1a ham s6 bac 3 c6 dd thi nhu hinh vé& duéi day

v}

-3

e

S6 nghiém thudc doan [0;37[] cua phuong trinh 2 f (% sin x +%j -1=01a

A. 5. B. 3. C. 4. D.6.
Loi giai
Chon D

bit tzisinx+l vi x€[0;37] nén ¢ €[-1;2]. Ta dugc phuong trinh f(¢) :% voi

te [—1; 2]. Quan sat d0 thi ta thiy phuong trinh f (t) 2% c6 3 nghiém
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t=ae(—o;—1);t=be(-1;0);t=ce(1;2).
Bang bién thién ctia ham sb t:%siner% trén doan [0; 37[].

3n
x| 0 — 3n

[/\“ ~

Tir bang bién thién ta thiy

Nlo [Na
W
oo 2]

[\

H)Véit=ae (—oo;—l) thi phuong trinh %sinx +% =a vO nghiém.
. X 3. 1 . "
+) V6i t =b e(-1;0) thi phuong trinh Ssinx+o = b ¢6 2 nghiém.

+)Voi t=ce (1; 2) thi phuong trinh %sin X +% =c c0 4 nghiém.

C4 6 nghiém cua phuong trinh trong cac trudng hop trén 1a khac nhau. Vay phuong trinh c6 6

nghi¢m phan biét.
Céu 38. Cho ham s6 y = f(x) c6 bang bién thién nhu sau:
1
T | -o0 5 1 +
y' + 0 - 0 +
1 +00
y / \ /
- )

C6 bao nhiéu gia tri nguyén ctia tham s m dé phuong trinh f (sin4 x+cos’ x) =m c6 nghiém

xe[O;z}.
4

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

3+cosdx

bat ¢ =sin® x+cos* x = xe [O;%} nén ¢ e {%;1}. Ta duoc phuong trinh

f(t)=m véi te [%;1}. Quan sat bang bién thién ta thiy véi ¢ e [%;1} thi f(r)e[-2:1]

= me[-2;1]= me{-2;-1;0;1}. Vay sb cic gia tri nguyén ciia tham s6 m 1a 4.

Cau 39. Cho ham s y = f(z) ¢6 do thi nhu hinh vé.
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L 3 |
0o 12 sl g
SN I
{ \\ I I |I
f I \\' : : |"
I||,' o4 _\ : IIIl
II'I I Yoo ..-"I
! Yo
n'l P A
£ A, X R 5| .
S6 nghiém cua phuong trinh 2f(cos2x) + 1= 0 trén doan [0;—| la
C.5. D. 6.

A.3. B. 4.
Loi giai

cos2x=ae(-1;0) (1)
cos2x=be(0;1) (2)

Ta co: 2f(cos2x)+1=o@f(cos2x)=_7@
cos2x=ce(2;3) (VN)

5 < A A 5 \ A T
Béng bién thién cua ham s6 y =cos2x, x € {O;T}

=3

g
x |0 2 T

y! 0 - 0 + 0 -

-

1 1
)= cos2x
y = cos2x \ /’ H—‘H—‘%ﬂ.
-1

Tir bang bién thién suy ra: (1) ¢ 2 nghiém phan biét, (2) c6 3 nghiém phan biét khong tring

vOi nghiém cua phuong trinh (1). 7
Céu 40. Cho ham so0 y = f(z) c6 do thi nhu hinh v&. C6 bao nhiéu gia tri nguyén ciia m dé phuong trinh

3f(f(z)) = m c6 ding 6 nghi¢m phan biét & € [~5;0].

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

Phuong trinh da cho c6 dang f(t) = %,t € [—1;3}

THI: % g [O; 4] phuong trinh da cho v nghiém

L |fle)=—1 )
fle)=3 (2

Phuong trinh (1) C6 1 nghiém, (2) c6 1 nghiém trong mién = € [—5;0]. Do d6 phuong trinh ban

t=—1

Tszm:O:f(t)=%<:> g

dau c6 2 nghiém z € [-5;0].

t=—1
t=3

N f(:c)zaé(—l;O) (3)
flz)=be(23) (4)

Phuong trinh (1) C6 1 nghiém, (2) c6 1 nghiém trong mién = € [—5;0]. Do d6 phuong trinh ban

TH3: 0 < % <3 hay 0<m<9 f(t) = %

d

dau c6 2 nghiém = € [5;0].
m
TH4: 3 < 3 < 4 hay 9<m<12

f(a)=ce(02) (5)

fe)=de(0:2) (6)

Hé (3), (4) c6 6 nghiém phén biét trong mién z € [—5;0]. Do d6 phuong trinh ban dau c6 6
nghiém z € [—5;0].

m t:c€(0;2)
f(t)—§<:> t:dE(O;Q),czd

THS: % =3V % = 4 phuong trinh ban dau lan luot c6 4 nghiém, 3 nghiém trong mién

z € [-5;0].

Vay dé phuong trinh 3f(f(x)) = m c06 ding 6 nghiém phan biét = € [—5;0]. thi 9<m<12 hay
m € {10;11}.

Ciu 41. Cho hamsb f(x) c6 bang bién thién nhu sau:

X |—w0 —2 -1 0 1 +00
y' - 0 + 0 - i - 0 +

+0 14 | 40
’ 5—" 3 \1
3

\_6

S6 nghiém thudc doan [—2019; 1] cua phuong trinh f (ln x) =4
A. 2020 B. 4. C. 2019. D. 3.

Loi giai
Chon D
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Cau 42.

Datf=Inx, (x>0) ma xe [—2019;1] nén x e(O;l] .
Do ham f(x)=Inx la ham dong bién trén khoang (0; +oo) nén f € (—oo; 0] .

Khi d6 phuong trinh f(Inx)=4 tr¢ thanh f(1)=4véi t € (—o0;0]

Pay 1a phuong trinh hoanh d¢ giao diém ctia ham sd y = £(¢) voi duong thang y = -1

Ung vé6i mdi gié tri £ €(—o0;0] ta c6 mot nghiém x €(0;1] nén s6 giao diém ctia d6 thi ham sé

y = f(t) vadd thi ham s6 y =4 trén (—00;0] 13 s6 nghiém cta phuong trinh.

Béng bién thién

[t |- a—=2 b -1 c 0 1 d +o |

¥ -0 _+ 0 - 0 - 0 4+
= T =
Y \ /‘1 =4

.ﬂd\3/w) ffﬁxl f(d)

—6 .
L ”

Duya vao bang bién thién, phuong trinh dé cho c6 3 nghiém
Cho ham s6 f(x) c6 bang bién thién nhu sau:

x |-» _J_ -1 0 1 2 4=
Y’ - 0 + 0 - x
_OO _OO

S6 nghiém thudc doan {0;%} cua phuong trinh £ (sinx+cosx)=—1

Al B.3 C.2 D. 0.
Loi giai

bat t =sinx+cosx = 2sin(x+%) , VO1 xe{o;%}:ﬂe[l;ﬁ}

Pay 1a phuong trinh hoanh d¢ giao diém ctua ham sé y = f(¢) v6i duong thing y =—1.

Bang bién thién

t | —® a—\F -1 & 0 e
y + ' : +

y i /’
P
7 1®) \_3 / 1@ f(d\

Iuc)._-

—o0
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+Ung voi t=a e(—oo;—\/a),t=b e(-10),t=ce(0;1), t=d E(\/E;—FOO) loai vi khong thoa
te [1;«/5]
Ciu 43. Cho ham sd y = f(x)lién tuc trén R ¢6 d0 thi nhu hinh vé&

_}?J
12

o

oy

-1

PR —

—oh-X

C6 bao nhiéu gia tri nguyén cua tham s6 m dé phuong trinh f(sinx)—2sinx—m =0 co
nghiém thudc khoang (0;7)?
A. 9. B. 4. C.5. D. 6.
Loi giai
Chon B
bit ¢ =sinx, v6i xe(0;7) = re(0;1]
Phuong trinh da cho tré thanh f(t) =2t +m,Vt e (0;1] (1).

Yéu cau bai toan twong dwong phuong trinh (1) ¢6 nghiém trong nira khoang (O ; 1]

Dua vao dd thi, dé phuong trinh (1) c6 nghiém trong ntra khoang (0;1]
& 4<m<0,mameZ nén me {—1;—2;—3;—4} la cac gia tri can tim.
Ciu 44. Cho ham s6 f(x) co bang bién thién nhu sau
X —00 -1 0 1 +00
F(x) - 0 + 0 - 0 +

wIN N

86 nghiém thudc doan [-7;27] cua phuong trinh 2| f(sinx)|-3=0 la
6. B. 3. C. 4. D. 8.

>

Loi giai
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Chon A

Dat ¢t =sinx, lac d6 ¢’ =cosx

t\)|§,’

Cho t’zO<:>x=%+k7r,keZ. Do xe[—ﬁ;Zﬂ]:xe{i

oy

5

Béng bién thién

x| - - 2T

-:::-[\_:ul":::‘kJ

z
2
0

¢ - + +

'ﬁ E]\._1/1\*_1/@

Tir bang bién thién ta thdy x e [—7[;27[] =>te [—1;1]

Nhan xét: V&i mdi giatri t e (—1;0] tacod 4 nghiém x e [—7[;27[]; te (O;l)u{—l} taco 2

nghiém x € [—7[;27[] vat=1tacol nghiém xe [—7[;27[]

Khi d6 phuong trinh tr& thanh 2| (1)|-3=0< | /(1) = % Vie[-11]

Tir bang bién thién ta c6 d6 thi ham sé y =|/(1)|,Vr e[-1;1]

y

—_

—lé 0 b 1
L =)
.;;_é o
. . 3 t=ae(-1;0)
Duya vio d6 thi, ta thay |f(t)|:§c> be(0:1) \Vie[-1:1]
t=be(0;

Véi t:ae(—l;O) ta c6 4 nghiém xe[—ﬁ;27z]
Véi t:be(O;l) ta c6 2 nghi¢m xe[—ﬂ;Zﬁ]

Vay phuong trinh da cho c¢6 6 nghi¢m.
Cau 45. Chohamsb y = f(x) c6 bang bién thién nhu sau
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Cau 46.

X |—® —2 O 2 400
A -
+00
y \ / \ /
S6 nghiém cuia phuong trinh f e —4)—1=0 trong doan ln 2;1In 6] la
A. 1. B. 2. C.3. D. 4.
Loi giai

Chon B
bit t=e"-4.V6i xe[ln2; In6]=te[-2;2]. Tadugc PT f(¢)=

Dua vao bang bién thién, ta thdy phuong trinh f(#)=1 ¢6 2 nghiém la t=1,€(-2;0) va
t=1,€(0;2).

V6i t =t tadugc e =4+, < x=In(4+1,).
V6i t =t, tadugc e =4+, & x=In(4+1,).
Vit #t,nén In(4+1)#In(4+1,).

Vay PT da cho c6 2 nghiém phan biét.
Cho ham s y = f(x) la ham da thirc bac 3 va c6 bang bién thién nhu sau

X |—o0 —2 2 +00

y - + -

S6 nghiém cua phuong trinh f (smx ++/3 cos x) 0 trong doan {0 771 la

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

Chon D

bit t =sinx++/3cosx. Tacod t=2c05(x—%):>—2£t£2.Taduqc PT f(1)=

Dya vao BBT ta thiy d6 thi ham s6 ¢6 2 diém cuyc tri la (—2;-4) va (2;4) nén dd thi c6 diém
udn 1a géc toa dd O. Do d6 dd thi cit truc hoanh tai 3 diém c6 hoanh d6 1an luot la
x=a<-2, x=0,x=b>2.Ma -2<t<2 nénPT f(¢)=0 c6 1 nghiém1a r=0.

Véi t =0 ta dugc 2008()6—%):0@)6—%:%4-167[ (keZ)@x:%H’m (keZ).
Theo yéu cau bai: O<x<5—c>0<2—ﬂ+k <5—ﬂc>—zékﬁﬂ.
2 3 2 3 6

Vi keZ=k=0;k=1. Taduoc 2 nghiém x=2?ﬂ va x=5?ﬂ thoa yéu cau bai toan.
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Cau 47. Chohamsb y= f(x)c6 dd thi nhu hinh v& bén dudi. S6 nghiém thyc ciia bat phuong trinh

1+ f(x =327 +1)2\/2f2(x3 327 41)42 I
I\I Ay II\I
II| 2 II
\ f'
\ 1 |
2 "\ -1 o 1] 2 =
N :
\\LZ,,‘ Y
-1
A.5. B.4. C.3.
Loi gidi
Chon B
bita=f (x3 -3x" + 1) ta dugc bat phuong trinh

l+a>~2a*+2 <:>{

Véi a=1 ta duoc f(x3

1+a=0

14+2a+a*>>2a*+2

a>-1 .
= (a_l)zgocwz— .

~3x" +1)=1. Pt £ =x"-3x +1 ta dugc PT /(1) =

D.2.

V& duong thang y=1 1én dd thi di cho ta dwoc PT (*)co 1 nghiém =1 e(-2;-1) va I

nghiém =1, € (1;2).

‘I r s y ‘l
|
II| 2 III
|I| || ¥y= 1
\I, I i
2 |1 o 1/ 21 =
I ]
\u ______ NV
1
Bl 0 2 +ao
¥’ + 0 - 0 +

|

Véi t =t ta duge PT x° —3x” +1=¢,. Dya vao BBT ta thiy PT nay c6 3 nghiém phan biét.

Véi t =t, ta duge PT x° =3x° +1=¢,

Vay BPT da cho c6 4 nghi¢m thyec.

Cau 48.

Cho ham s6 y = f(x) 1a ham béc 3 va c6 bang bién thién nhu sau

x |—oo —1 1 +oo

L

| S ]

\,/

"1"/"

. Dya vao BBT ta thay PT nay c6 1 nghiém.

Phuong trinh £ (sinx+cosx)+1+sin2x = 242 sin (x + %) f (sinx+cosx) c6 may nghiém

thuc thudc doan {—5—7[,5—7[} ?
4 4

A.l.

B.3. C.4.

D.6.
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Loi giai
Chon B

Vi ham s6 ¢6 2 diém cyce trj la x=+1 nén f'(x)=3ax’ —3a= f(x)=ax’ —3ax+d . Theo
2a+d =2 {azl

BBT thi d6 thi ham s6 di qua 2 diém (-1;2) va (1;-2) nén &
2a+d=-2""|d=0

Suyra f(x)=x"—3x.
sinx+cosx)+1+sin2x = 2x/§sm(x+4jf(sinx+cosx)

“(
S (sinx+cosx)+ (sinx+c0sx)2 =2(sinx+cosx) f (sinx+cos x)
(

@[f sinx +cosx)— (sinx+c0sx)]2:0c>f(sinx+cosx):sinx+cosx
biat t =sinx+cosx = 2sin(x+%j, te[—\/i;\/ﬂ ta dugc phuong trinh

t=0

f(t)=tet _3t:t©{t=i2(loai)

Véi t =0 ta duogc \/ESiH(X-F%j:O@X:—%-Fkﬂ', kel
., Sz V4 b4 3 R , .
Ta cod —TS—Z—i-kﬂ'ST<:>—1Sk£§:>k=—l,k20,k:1.VayPTco3nghlem.

Cau 49.Cho y=f (x) 1a ham s6 bac ba va c¢6 bang bién thién nhu hinh v&

T —00 —2 2 +o00
f'(x) + 0 - 0 +
1 +oo
f(z) / \ /
—00 -1

C6 bao nhiéu gié tri nguyén m e (—5;5) dé ham s6 g(x)= f(f(x) +m) ¢6 4 diém cuyc tri?

B. 5. B. 6. C.7. D. 8.
Loi giai
Chon B
g'(x)=1"(x).1"(f (x)+m)
’ f'(x):O

gx)=0 < f'(f(x)+m)=0
[x=-2 [x=-2
x=2 x=2

= f(x)+m=—2 = f(x)+2=— , trong d6 x = -2 va x =2 la hai nghiém bdi l&.
_f(x)+m:2 _f(x)—2=—m

bit f(x)=/(x)+2 va f,(x)=f(x)-2, taco dd thi sau
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. /]
/\//

7 Wi
f;(-'f')//f._)(.r)

.. |ME (_5;5) Tt U A s £ , .2 . / ,
Véi 7 va nhin vao do6 thi, ta thay ham s6 g(x) co 4 diémcyuctri & g (x) =0 co4
me

nghiém boi lé < m e {—4;-3;-1;1;3;4}.
Céu 50. Cho ham s6 f (x) c¢6 bang bién thién nhu sau:

+00 3 +00
() \_1/ \1/

nghiém thudc khoang (—7;7) cta phuong trinh f?(cosx)— f(cosx)=2 la
. 5. B. 6. C.7. D. 9.

Loi giai
Chen A

Dit t =cosx, xe&(-m;7). Ta c6 bang bién thién (*)

S6

> S

X - 0 T
t o

=re(-L1].
f(H)=2 O
f(t)=-1)

Tl bang bién thién cua dé bai, v6i re(-L1] ta c6 nghiém cia phuong trinh (1) 1a

Phuong trinh da cho tr¢ thanh 7 (¢)— f(t)-2=0<

t=ae(-1;0) hay r =be(0;1) va nghiém cua phuong trinh (2) 1a ¢ =1.

T —0 -1 a 0 b 1 +00
f’(:{:} - 0 -+ 0 = ( +
+00 3 400
fla) \\ _ v
—1 —1;
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Tir bang bién thién (*), ta co:

X=X e(—;z;O)
t= -L0)= . .
aE( ) chxz 6(0;7[) x -7 % X0 Xy, % g

~
b—

X=1x, € (—72';0) — —

t:be(O;l):{

t=1=x=0.

X=X, e(O;;z) ' 4 = - y

Vay, phuong trinh da cho ¢6 5 nghiém phan biét thudc khoang (—7; 7).

Céu 51. Cho ham s6 f(x) c6 bang bién thién nhu sau:

T — o -1 0 1 +

f(z) _ 0+ 0 - 0 +

W ON L~

S6 nghiém x €[0;+0 ) cia phuong trinh f e +2020x -2=01a

A.l. B.2. C.0. D. 2020.
Loi giai
Chon A

¢ +2020x = ae(—o0;-1)
Taco f(e'+2020x)-2=0< f (e +2020x) =2
e" +2020x=be(1;+x)
Vi x&[0;+0) nén " +2020x €[1;40) nén e +2020x =ae(—o0;—1) v6 nghiém.
Xét phuong trinh e* +2020x =b € (1;+00) trén [0;+)
Ta cod ham sé g(x)=e"+2020x dong bién trén [0;+00) va g(x)>1;Vx €[0;400) nén phuong
trinh e* +2020x = b € (1;+o0) ludn ¢6 1 nghiém duy nhat trén [0;+00).
Vay phuong trinh da cho c6 1 nghiém thudc [0; +oo) .

Céu 52. Cho hamsb f(x) c6 dd thi nhu hinh vé:

S6 nghiém thudc doan {—37”; 27[} cta phuong trinh Zf(cos x) -5=01a
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A. 5. B. 1.

Chon C

C.

Loi giai

cosx=ae(0;1)
Ta co6 2f(cosx)—5=0<:>f(cosx)=%<:> cosx=be(1;3)

cosx=ce(3;+m)

Vi cosxe[-1;1] Vxe[—%[;zyz} nén cosx =be(1;3) va cosx=ce(3;+) vo nghiém.

Xét d6 thi ham s y=cosx trén [—37”; 27r}

Phuong trinh cosx=a e (0; 1) c6 3 nghiém phan biét.

_________

Vay phuong trinh da cho c6 3 nghiém phan biét thudc doan [—377[; Zﬁjl .

Cau 53.
f (x2 - Zx) =m ¢06 dung 4 nghiém thuc phan biét thudc doan [
A
. /
/ 2
-1 O
A. 1. B. 4. C.
Loi giai
Chon C

Détt=x2—2x,xe{—§;z}
272

Béng bién thién:

D. 3.

Cho hamsé y= f (x) ¢6 @6 thi nhu hinh v& bén. Tim s6 gi4 tri nguyén cua m dé phuong trinh

3.7
> 1
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H
I
(%]
k2| =

4
I
\
;I

Dua vao bang bién thién =7 e [—l;%} .

Ta co: f(x2—2x):m (l) <:>f(t):m (2)

. C e ., 21 o
Ta thay, véi moi gid tri ¢ € (—1;7} ta tim dugc hai gia tri cia x € [—%,%} .

2

Do d6, phuong trinh (1) c6 4 nghiém thuc phan biét thude [_%Z}

<> Phuong trinh (2) ¢6 hai nghi¢m thuc phan bi¢t thudc (—l;%}

< Puong thing y =m cit do thi hamsé y = f (t) tai hai diém phén biét c6 hoanh d6 thudc

21
(—l;—} .
4
Dua vao db thi ta thiy c6 hai gi4 tri nguyén ctia m thoa yéucaula m=3 va m=5.

Ciu 54. Chohamsd y=f (x) c6 dd thi nhu hinh bén. Ton tai bao nhiéu gia tri nguyén ctia tham s6 m

dé phuong trinh f'(sinx)=m c6 ding hai nghiém thudc doan [0; 7] ?

iy |

=
I —
Cl
4+
r.
1=

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

Loi giai
Chon C
bit r=sinx, xe[0;z] thi ¢e[0;1]. D& phuong trinh f(sinx)=m c6 ding hai nghiém
x €[0; 7] thi phuong trinh f(f)=m c6 dung mot nghiém ¢ €[0;1). Dya vao dd thi ta c6
m e[—7;—2), do m nguyén nén m e{—7;—6; -5;-4; —3} . Vay co 5 gia tri.

Céu 55. Cho ham s6 bac bon y = f(x) 6 dd thi nhu hinh bén
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Al

4N/

S6 diém cyec tri cia ham s6 g(x) = f(x3 -3x’ +4) 1a

A5 B.3 . C.7. D.11 .
Loi gidi

Chon C

Tap xéac dinh ctia ham s6: D=R .
g'(x)= (3x2 —6)c)f'(x3 -3x +4) :

x=0
g'(x)=0|x=2

f'(x3 —3x’ +4):0(*)

x*=3x* +4=ae(-2;0)
Khi @6 (*)<:> x —3x? +4:be(0;4)

x=3x* +4=ce(4;6)

Xét ham s6 h(x) =x’-3x*+4 trén R.

x=0
Ta ¢o: h’(x) =3 -6x=0& { . Tu do ta c6 BBT cua ham h(x) nhu sau:

X | —o0 0 2 +o0
h !

- 0 - 0 +

4 o0
h / \ /

—00 0

Tu BBT cuia ham h(x) ta thdy phuong trinh h(x) =a c6 1 nghiém duy nhit nhé hon -1,
h(x)=b c6 3 nghiém lan luot thudc céc khoang (—1;0);(0;2);(2;3) , #(x)=c c6 duy nhét
1 nghiém 16mn hon 3.
Vay g(x)=0 c6 ding 7 nghiém don phan biét nén ham sb c6 7 cuc tri.

Céu 56. Cho ham s6 y = f(x) 6 dd thi nhu hinh bén
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19—

24

S6 nghiém thudc doan [0;377] cua phuong trinh : 2‘f(cos x)‘ -1=0.

A.12. B.6 . C.10. D. 8 .
Loi giai

Chgn A

f(cosx) :%

2‘f(cosx)‘—l =0
f(cosx)= —%

cosx=a,-1<a <—%(1)

\ , 1 1
Cn cir vao do thi ta thay: f (cosx) =Ec> COS X =b,—§< b<0(2)

cosx=c,c>1(3)

cosx=d,d <-1(4)

f(cosx)= —%@ cosx=e,0< e<%(5)

cosx=g,%< g <1(6)

Céc phuong trinh (3), (4) déu vo nghiém.

Xét d6 thi ham s6 y = cosx trén doan [0;37]

y
2__
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Ta thay cac phuong trinh (1) ,(2) ,(5),(6) lan Iugt ¢6 3 nghiém phén biét va trong s6 chiing
khong c6 2 nghiém nao tring nhau. Vay phuwong trinh ban dau c6 12 nghiém.
Cau57. Cho ham s6 y=f (x) c6 bang bién thién nhu hinh v& dudi day. S6 nghiém thudc doan

{—%;%} cua phuong trinh f(cotx +1)=11a

X |- -1 1 2 +00
f'(x) -0 + 0 - 0 4
+00 1 +00
6| N, / ~.
-1 2
A7 B. 6. C.8. D. 5.
Loi gidi

Chgn A
Dit ¢ = cotx +1, phuong trinh twong dwong véi f(¢)=1.
Dua vio bang bién thién, ta thay
t:a(a<—1) cotx+1l=a cotx=a-1<0
f(t)=le|t=1 &lcotx+l=b<|cotx=b-1>0
t=b(b>2) cotx+1=1 cotx=0

1 .
Xét t' = ———— <0 nén ta co bang bién thién ham t(x) trén {—z;?)—ﬂ} nhu sau
sin” x 22

x|-Z 0 . 3z

2 2
t — — —

+00 +00
—00 —00

T d6, phuong trinh cotx =a —1 c6 dung 2 nghiém, phuong trinh cotx =5 —1 c6 dung 2
: . 3
nghiém va phuong trinh cotx =0 c6 ding 3 nghiém thudc [—%,TH} nén phuong trinh da

cho ¢6 7 nghiém.
Chu 58. Chohamsb y = f(x) c6 bang bién thién nhu hinh v&

—o0 0 1 2 +00

86 nghiém cia phuong trinh f (sinx+1) =2 trén [-7;27] 1a
A. 6. B.7. C.5. D. 4.

Loi giai

Strong Team Toan VD — VDC Trang 63/67



Chon A

(x=a (

. . ) x:b(

Dua vao bang bién thién ham so f(x), ta thay f(x) =2 (
xX=c
| x= d

bit ¢ =sin x + 1. Phuong trinh da cho tuong duong v6i f (t) =2<

t=c (3
1=d (4)
Ta co: t'(x):cosx:>t’(x):0<:>x:§+k7z (keZ).
Ta c6 bang bién thién ham sb t(x) trén [ 7z,27z]
x |-z T z 3z 2r
2 2
t’(x) — + 0 - 0
1 2
)| >~ \ /'
0

Tir bang bién thién nay, ta thiy cac phuong trinh (1)

va (4) v6 nghiém, phuong trinh (2) c6 4

nghiém va phuong trinh (3) c6 dung 2 nghiém. Vay phuong trinh da cho cé 6 nghi¢m phan

biét.

HET
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