CHU PE PHUONG TRINH LUQNG GIAC THUONG GAP
I. KIEN THUC TRONG TAM

1) Loai 1: Phuong trinh thuan nhit véi sin(kx) va cos(kx)
= Dang phuong trinh: a sin(kx) +b cos(kx) =c.
= Cach giai: Chia hai vé phuong trinh cho va” +b” , ta dugc

cos(kx)

c
- Na' +b* -

2 2
Do[ a j +[ b j zlnéndétL:cosa—)L:sina.
\/a2+b2 \/212+b2 a’+b’ a’+b’

a’+b*

e ) . . : C . c
Khi d6 phuong trinh tré thanh cos a.sin x +sin o cos X = ———— <> sin (X + a) =

a’+b’ Ja? +b? .

Day la phuong trinh so cip da biét cach giai.

Y A I3 A 2 2 2
= Picu kién c6 nghiém: <l<a“+b >c

c
Val+b?

2) Loai 2: Phuong trinh déng cép bac hai voi sinx va cosx

* Dang phuong trinh: a.sin” X +b.sin x cos x +c.cos’ x =0

= Cach giai: Thuc hién 2 budc sau

- Budc 1: Kiém tra cosx =0 c6 1a nghiém ciia phuong trinh hay khong.

- Budc 2: Khi cosx # 0, chia hai vé phuong trinh cho cos® x ta thu duge phuong trinh
atan’x+btanx+c=0.

Pay 1a phuong trinh bac hai d6i véi tan x ma ta da biét cach giai.

& Chuy:

- V6i phuong trinh dang a.sin® x +b.sinx cosx +c.cos” x =d ta lam nhu sau:

Phuong trinh <> asin®x +bsinx cosx +ccos’x =d.1

&> asin’ X +bsinxcosx +ccos’ x = d(sin2 X +cos’ x)

< (a—d)sin’ x+bsinxcosx +(c—d)cos’x =0.
- Ngoai cach giai trén ta co thé ap dung cong thirc goc nhan doi va cong thic ha bac dwa vé phuong trinh
da xét o loai 1.

1—cos2x 1+cos2x

2 . . 1, .
Cu thé, a.sin® x +b.sinxcosx +c.cos’x =0 < a. +5b.sm2x+c. 0

3) Loai 3: Phuong trinh déng cap bac ba v6i sinx va cosx
* Dang phuong trinh: a.sin’ x +b.sin” x.cos x +c.sin x.cos” X +d.cos’ x =0

= Céch giai: Thuc hién 2 budc sau
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- Budc 1: Kiém tra cosx =0 c6 1a nghiém ciia phuong trinh hay khong.
- Budc 2: Khi cosx # 0, chia hai vé phuong trinh cho cos’ x ta thu dugc phuong trinh

a.tan’ x +b.tan’ x +c.tanx +d =0.

£ Chuay:

Vi phuong trinh dang cap bac ba khuyét hé s6 chin (bac 3-1) thi cach giai hoan toan twong tu.
. 3 . N sin® x sinx 1 1

a.sin” x+b.sinx +c.cosx+d.cos’ x =0 < a. +b +c. +d=0

cos’x  cosx cos’X  cos’Xx
& a.tan’ x +b.tan x.(1+tan2 x)+c.(1+‘[an2 x)+d =0.
4) Loai 4: Phuong trinh c6 chtra sinx £ cos x

= Dang phuong trinh: a.(sinx +cosx)+b.sinx.cosx+¢ =0
= Céch giai: Dat t =sinx £ cosx :ﬁsin(xigj = J2<t<\2

t?—1 -t

Laicod t* =1+2sinX.coSX = Sin X.cOSX = hoac sinx.cosx =

Thay vao phuong trinh ta dé dang tim dugc t, suy ra sin (x + %j L —>X

NG

5) Loai 5: Phuong trinh ¢6 chua tan x = cotx

* Dang phuong trinh: a(tan2 X + cot’ x) + b(tanxi cotx) +¢c=0.

1 2
; e sinXx CcosX sinx.cosx sin2x
» Cach giai: Dat t = tanx+ cotx = t——=( )
cosX sinx sin"x—cos” X cos2x
sin X.cos X sin 2x

Laico t* =tan’ x +cot’ x £2 = tan’ x +cot’ x =t* F 2
Thay vao phuong trinh an t, tim duoc t rdi suy ra x.
6) Loai 6: Mot s6 cac phuong trinh d6i xtng tuong tur

* Dang phuong trinh: a(sin4 x +cos’ x) +bsin2x+c=0
» Dang phuong trinh: a (sin4 x +cos’ x) +bcos2x+c=0
= Dang phuong trinh: a(sin6 X +cos’ x)+bsin2x+c =0
* Dang phuong trinh: a(sin6 x +cos’ X) +bcos2x+c=0

* Dang phuong trinh: asin® x +bcos* x +c.cos2x +d =0

II. HE THONG Vi DU MINH HQA

& Dang 1: Phwong trinh thuin nhit déi véi sinx va cosx
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Vi du 1. Giai cac phuong trinh sau:

a) cosx ++/3sinx =2 b) sinx+cosx:§

Loi gidi:
V2

a) cosx+\/§sinx:\/§<:>%cosx+gsinx:72<:>cos(x—§j: 5

x—£:£+k2n x:7—n+k2n
o 3 4 =N 12 (keZz).
x—£:—£+k2n X=£+k2ﬂ
3 4 12

. 6 1 | 3 i 3
b) smx+cosx:7<:>—cosx+—s1nx=7<:>cos X—Z =—

N RN 2

X—E:£+k2n X=5—n+k27t
= = 12 (keZz)

X—E:—E-i-kzﬁ x=£+k2n
4 6 12

Vi du 2. Giai cac phuong trinh sau

a) V3 cos3x +sin3x =+/2 b) sinx +cos x =~/2 sin 5x

Loi gidi:

3 1 2 (3X_£j:\/§
6

a) V3 cos3x +sin3x =2 <:>7cos3x +5sin3x :7<:> cos

2
x-2=T i kon X=5—n+kﬁ
N 6 4 N 36 32 (keZ)
3x-~=-Zikon x=-— +k="
6 4 36 3

. . 1 | . . I .
b) sin X +cos X =+/2 8in 5X <> —— cos X + ——sin x =sin 5x <> sin X+Z =sin 5x

NE RN

5x=x+~+k2n X:1£+kg

=N = 36 (kez)
5X=7‘C—X—£+2k7t X=—n+kE
4 24 3

Vi du 3. Giai cac phuong trinh sau

a) (\/g—l)sinx—(\/5+1)c0sx+\/§—1:O b) \/gsin2x+sin(§+2xJ:1

Loi gidi:

a) (\/g—l)sinx—(\/5+l)cosx+\/§—l:0<:>\/g(sinx—cosx)—(sinx+cosx)+\/§—1:0
o - 6cos(x+§j—\/§sin(x+§}r\/§—l=0<:>ﬁcos(x+£j+sin(x+gj
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n T f—x/z T \/g—\/f
eS| x+———|=—s cos | X+— [=—
4 6 4 12 4
T 5. T
X+—=—+k2x X =—+k27
o B sl 7 (keg)
x+£:——n+k2n X=—£+k2ﬂ
12 12 2

Vay phuong trinh ¢6 nghiém x = §+k2n , X = —g-‘r k2m, (ke Z).

b) \/gsin2x+sin(g+2xJ:1<:>\/gsin2x+cos2x:1<:>cos(2x—§j:%
x+2="1kon x =kmn
= 3 3 = - (keZz)
T T X =——+kn
2x+—=—-—+k2n 3
3 3
Vay phuong trinh c6 nghiém x :—§+ kn, x=kn, (ke Z)
Vi du 4. Giai cac phuong trinh sau
a) 3sin3x —~/3 cos9x =1+ 4sin’ 3x b) sin®* x +cos* (x+%]:i

Loi gidi:

a) 3sin3x —/3 cos9x =1+ 4sin’ 3x < \/§COS9X—(3Sin3X—4Sin3 x) =-1

ox+ 2 =" 1o X=£+k2—n
& 3cos9x—sin9x=1<:>cos(9x+£)=—<:> 6 3 & >4 9
Ox+ L =-Z ko x:—£+k2—7r
6 3 18 9
Vay phuong trinh ¢6 nghiém x:l+k2—n, x:—£+k2—n, (keZz)
54 9 18 9

.. T 1 . 1 . 4 1
b) Ta ¢6 sin* x +cos*| x +— | =— <> sin* x +—(cosx —sinx) =—
4) 4 4 4
) 2 1 1 . 2
& sin x(l—cos x):———(1—2s1nxcosx)
4 4
. 2 2 _1 . .
& sin x(l—cos x)—Z.2s1nxcosx(2—2s1nxcosx)
. 2 . 2 2 _ . .
<> sin” x —sin’ x cos” x =sinx cosx (1 —sinx cosx)
. ) ) ) ) T
&> sin’ x = sinxcosx <> sinx (cosx —sinx) =0 < \/Esmxcos(x +Zj =0

sinx=0 x =km x =kmn

= = =
cos(x+£j=0 x+2=2 1 kn X =~ +kn
4 4 2 4
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Vay phuong trinh c¢6 nghiém x =kn, x = §+ kr, (keZ)

Vi du 5. Giai cac phuong trinh sau

a) cos7x —sin 5x Z\/E(COSSX—Sil’l7X) b) tanx—3cotx:4(sinx+ 3cosx)

Loi gidi:

a) cos7x —sin5x = \/g(cos 5x —sin 7X) &> cos 7x ++/3 sin 7x =/3 cos 5x +sin 5x

7x:5x—E+k2n x:—£+kn

©2c0s(7x—§j=2cos(5x—gj<:> o 12 (keZz)
7X=—5X+E+k2TC x:£+kE
6 72 6

Vay phuong trinh ¢6 nghiém x = - +kn, x Z%-‘rk%, (keZz)

b) biéu kién: sinx, cosx =0
sin X CcosX

-3
COSX  sinx

PT<:>tanx—3cotx:4(sinx+ 3cosx)<:> —4(sinx+ 3cosx):0

L2 2 inx—
o S X7IC08 X 3c0s X—4(sinx+ 3cosx):O<:>(sinx+ 3cosx)(M—4J=O

sin X cos X Sin X Cos X
2sin x—E —4sin X cos X cos x+E sin x—E —sin 2x
T 3 6 3
& 2c0s| X+— - =0 - =0
6 sin X cos X sin X cos X
n x+=="tkn x == +kn
cos(x+—)=0 6 2 3
6 T o \ ~
& & 2x:x—§+k2n & x:—§+k2n (théa man)
sin(x —Ej— sin2x =0 . 4r o
3 2Xx =n—X+—+k2n Xx=—+k—
| 3 9 3

Vay phuong trinh ¢6 nghiém x:ngkn, x:—§+k2n, x:4—n+k2—n, (keZz).

Vi du 6. Giai cac phuong trinh sau

3(1—cos?2
a) M=COSX b) sin2x+sin2x:l
2s8in X 2

Loi gidi:
a) Piéu kién: sinx # 0
NE) (1—-cos2x)

e = cos X = /3 —/3 cos 2x = 2sin x cos X <> sin 2x ++/3 cos 2x =+/3
sin X

PT &

T T
2x——=—+k2n X =km
NG) 6 6
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Vay phuong trinh c¢6 nghiém x =kn, x = —%+ kn, (ke Z)

b) sin2x+sin2x:%Qsin2x:%(1—2sin2x)<:>sin2x=%cos2x<:>—sin2x+%cos2x=0

1
1 2

& ———s8in 2xX +—4=
5

cos2x=0<:>cos(2x+a)=0<:>2x+oc=g+kn<:>x=§—%+k§

2 2

1
. 1 2 T
Véi sino = —,cos o = —==). Vay phuong trinh ¢6 nghiém x————+k keZ
( NG J5)- Vay phuong g 7 5tk (keZ)

2 2

Vi du 7. Giai cac phuong trinh sau

a) cosx ++/3sinx =

b) cos7x—\/§sin7x+\/§=0,xe(2_5n;6_7n)

COS X

Loi gidi:
a) PKXD: cosx #0

cosX+4/3sinx =

:>c0s2x—1+\/§sinx:0<:>\/§sinx—sin2x:0<:>sinx(\/§—sinx):0
COS X

<:>sinx:0<:>x:kn(keZ)

Vay phuong trinh c6 nghiém kr, (k € Z)

i NG x+£=%+k2n x=5—n+k21t
b) cos7x—\/§sin7x+\/§:0@cos(x+—):——<:> 3 12
3 2 T 3n 13n
Xx+—=——+k2m x=——+k2n
3 4 12
Do x e 2_75’6_712 =>Xe€ om . Vay x:5—TE 1a nghiém can tim.
57 12 12
Vi du 8. Giai cac phuong trinh sau
a) 2sin15x ++/3 cos 5x +sin 5x =0 b) sinx ++/3 cos x + : 0 =4

sinX ++3cosx+1

Loi gidi:

a) PT ©§c0s5x+%sin5x =-sinl5x < sin(§+5xj =sin(-15x)

T 5x=-15x+k2n x:_—n+k—7E
3 60 10
- Kk
I isx=n+15x+k2n x=—2_
3 15 5
Vay nghiém cta PT 1a: x —_—Tchk—Tc _—n—ﬁ, (keZz)
60 10° 15 5
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b) bat t=sinx + 3cosx:2sin(x+§] (te[—2;2],t;t—1)ta co

6 2 2 t=1
PT ©t+—=4ot’+t+6=4t+4 ot -3t+2=0c (tm)

t+1 t=2
1 X+E=£+k2ﬂ? x:_—n+k2n
+Vé’it=1:>sin(x+£)=—© 3 = 6
3 2 T

x+—:5—n+k27'c x:£+k2n
3 6 2

+ Vi t=2:>sin(x+§j:1<:>x+§=g+k2n<:>x=g+k2n

Vay PT c6 nghiém la: x :ig+k2n, X :g+k2n (kez)

Vi du 9. Giai cac phuong trinh sau

) 3 COS X —2SIn X.cos X
a) \/3 sinx +Ccosx = —— b) — =3
J3sinx +cosx +1 2cos’ x +sinx—1
Loi gidi:

a) bat t:\/gsinx+cosx:28in(x+%j (ti—l, te[-2; 2]) ta co:

_—1+\/E

(tm)
PT & t=— e P t-3=0c 2 :sin(x+£j=ﬂ
t+1 -1 6 4
==

t
<—2(loai)

++/13

x:—EJrarcsin_1 +k2m
N 4 (kez)

++/13

X = 5—Tt—arcsin_l—Jr k2n
6 4

sinx #1
b) PK: 2cos” x +sinx—1=-2sin’ x +sinx+1# 0 < -1

sinx #—
2
Vi diéu kién trén

PT @cosx—sin2x=\/§(cos2x+sinx)<:>cosx— 3 sin x = sin 2x + /3 cos 2x

< Cos x+E = oS 2x+E <:>x:E+k2n,x:_—n+k2—n
3 6 2 18 3
£ A1 ea R , i 1a -7 2n
Két hop diéu kién: Vay PT c6 nghiém la: X=E+k? (kez)

Vi du 10. Giai cac phuong trinh sau

. 1+COSX:COSZX+COS3X—2(3—\/§sinx)
2cos“x+cosx—1 3

b) cos2x —/3sin2x —/3sinx —cosx +4 =0

Loi gidi:
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a) PK: cosx # -1, cosx # % . V6i BK trén:

PT o (1+cos2x)+(cosx +cos3x) :2(3—\/§sinx)
COS2X +cos X

2 2 +c0s2
<:>2cos x+2c052x.cosx_2(3_\/§Sinx)<:> COSX(COSX cos X)—z(3—\/§sinx)
082X +CcOoSX COSX +C0S2X

x=k2n

o T
& f3cosx+sinx =+/3 < sin| x +— | =sin— <>
( 3] 3 X :§+k2n (loai)

Vay nghiém ciia PT la x =k2n (ke Z).

b) PT <:>cos(2x+§}—sin(x+%)+2:O<:>l—2sin2 (x+%)—sin(x+gj+2:0
@—2sin{x+£}—sin(x+£)+3=O<:>sin(x+£j=1<:>x=£+k2n
6 6 6 3

Viy X=§+k2n (kez)

Vi du 11. Gidi cac phuong trinh sau

a) sin8x —cos 6x = \/g(sin 6X +c0s 8x ) b) 2sin’ x +/3sin2x =3

Loi gidi:

a) PT < sin8x — V3cox8x = /3 sin 6x + cos 6x <> sin (8){ —gj = sin(6x +%j

8x — L —6x+ X4 k21 x=24kn

= 6 R I
8x -~ = m—6x -~ +k2n x=—4+-L

3 6 12 7

Vay nghiém cua PT la: x:§+kn, x:%+k77E (keZz).

b) PT & (2sin®x—1)+ 3sin2x:2<:>\/§sin2x—c0s2x:2<:>sin(2x—%j=1
<:>2x—g:g+k2n<:> x:E+kn

Vay nghiém ctia PT 1a: x = §+ kn (keZ)

Vi du 12. Gidi cac phuong trinh sau

NC

- +
SInx COSX

a) 8cosx = b) \/§c052x+sin2x+2sin(2x—gj:%/z

Loi gidi:

a) bk: sin2x # 0. Khi do: PT <> 8cosx.sinX.cosx =sin X ++/3 cosx
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< 4cosx.sin2x =sin X ++3 cos X <:>2(sin3x+sinx):sinx+ 3cosx

) 3X=X+2—n+k2ﬂ?
< 2sin3x =—sinXx + 3cosx<:>sin3X:sin(x+—nj<:> 3
3 T

3x:§—x+k2n

x-§+kn

t

= x k_n(m)
12 2

Vay nghiém cua PT la: x=§+kn, x=%+%, (keZz).

b) PT < 2005(2x—%j+2sin(2x—%) 22 cos(2x—%—£j = cos%

4
Stomw T
2X—E=Z+k2TC X =—+Kkm
o =N (keZz)
2x—£:—£+k2n x:—£+kn
12 4 12

Vi du 13. Gidi cac phuong trinh sau

a) \/g(sin 2X +8in X))+ cos2X —cos X =2 b) 8sin® 2x.cos 2x = /3 sin 2x + cos 2x

Loi gidi:

a) PT <:>\/§sin2x+cos2x+\/§sinx—cosx:2<:>cos(2x—§J+sin(x—%):1

sin(x—EJzo x=" 1 kn
6 6

. T . T
< 1-2sin?| x—= |+sin| x—— |=1 < o
6 6 ) T 1
sin| x—— |== X
6 2

=§+k2n,X:n+k2n

Vay PT ¢6 nghiém la: x:g+kn, x:§+k2n, x=n+k2n (keZ)

b) PT <> 4sin2xsin 4x =+/3sin 2x + cos 2x <> 2(cos2x —cos 6x) = V3 sin 2x +cos 2x

6x :2X+E+k27'c

< —/3sin2X +cos 2X =2c0s6x<:>c0s(2x+£)=cos6x =
3 T

6x :—2x—§+k21'c

n  kn
X=—+—
N 12 2
-t k=
X=—-+—
24 4
Vay nghiém cua PT la: x:£+ﬁ, x:_—ﬁ+E (keZ)
12 2 24 4
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& Dang 2: Phwong trinh dang cp béc hai, bic ba

Vi du 1. Giai cac phuong trinh sau

a) 2sin’ x +sinx.cos x —3cos’x =0 b) 2sin’x—3sinx.cosx +cos’x =0

Loi gidi:
a) PT & (2sin2 x—2sinx.cosx)+(3sin X.cosX —3cos’ x) =0
= 2sinx(sinx—cosx)+3cosx(sinx—cosx)zO
< (sinx —cosx)(2sinx +3cosx) =0
tanx =1 X=§+kﬂ

3 (kez)

sin X = cos X
2si Jcosx 3
SIn X =—3CO0S X tanx = 7 X = arctan (7j +krt

b) PT & (2 sin® X —2sin x.cos x) —(sin X.COS X —COS” x) =0

< 2sinx(sinx —cosx)—cos X (sinx —cosx ) =0 < (sinx —cos x)(2sinx —cosx) = 0

T
) tanx =1 X =—+kn
SIn X = COS X 4
. & 1 & (keZ)
2s8inX = cos X tanx = — 1
2 X = arctan 5 +km

Vi du 2. Giai cac phuong trinh sau

a) sin”> x —10sinx.cosx +21cos’x =0 b) 2sin® x —5sinx.cosx +3cos’ x =0

Loi gidi:
a) PT < (sin2 X —3sin x.cosx)—(7sin X.cos X —21cos’ x) =0
< sinx(sinx —3cosx)—7cosx(sinx —3cosx)=0< (sinx —3cosx)(sinx —7cosx) =0

(keZ)

[sinx=3cosx {tanx=3 {X=arctan(3)+kn
=N

2sinx = 7cos X tanx =7 x =arctan (7)+kmn
b) PT & (Zsin2 x—2sinx.cosx)—(SSinx.cosx—3cos2 x) =0

<:>2sinx(sinx—cosx)—3cosx(sinx—cosx):0<:>(sinx—cosx)(2sinx—3cosx):0

T
. tanx =1 X =—+kn
SIn X = COS X 4
. & 3 (keZ)
2sinX =3cosx tanx:E

X = arctan (%) +km

Vi du 3. Giai cac phuong trinh sau

a) sin2x+(1—\/§)sinx.cosx— 3cos’x=0 b) 3sin’ x +4sin2x +4cos’x =0

Loi gidi:

a) PT < (sin2 X +sin X.cos X)—(\/gsin X.cos X ++/3 cos? x) =0
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<:>sinx(sinx+cosx)—\/§cosx(sinx+cosx):0<:>(sinx+cosx)(sinx— 3cosx):0

= n+k
Sin X = —Ccos X tanx = —1 X= T
==
sinX =+/3cosx

= = (k € Z) (Do cosx =0 khong la nghiém).
tanx—+/3 X :§+kn

b) Phuong trinh da cho tuong duong véi
3sin® x +8sinxcosx +4cos’x =0 & (3sin2 X+6sinx.cosx)+(2sinx.cosx+4cos2 x) =0

<:>3sinx(sinX+cosx)+2cosx(sinx+cosx):O<:>(sinx+cosx)(3sinx+2cosx):0

i
) tanx =—1 X =——+kn
sin X = —cos X
) = 2 & (keZ)
3sin X = —2cos X tanx = —— ( 2}
3 x =arctan| —— |+ kn

Vi du 4. Giai cac phuong trinh sau

a) 35in2x+8sinx.cosx+(8x/§—9)coszx=0 b) 3sin’ x —4sinX.cosx +5cos’ x =2

Loi gidi:

a) PT @(3sin2x—9cos2x)+(8sinx.cosx+8\/§coszx)=0
<:>3(sinx+ 3cosx)(sinx— 3cosx)+800sx(sinx+ 3cosx):0

@(sinx+ 3cosx)(3sinx—(3\/§—8)cosx)=0

T
sin X = —+/3 cos X tanX:—\/§ X:_E‘i‘kﬂ:
< (keZ)

= . = 8
3smx=(3\/§—8)cosx tanx:\/_—g x=arctan(\/§—§j+kn

(Do cosx =0 khong la nghi¢m)

b) PT <:>3sin2x—4sinx.cosx+500s2x=2(sin2x+c052 x)<:>sin2x—4sinx.cosx+3cos2x=O
<:>(sin2x—sinx.cosx)—(3sinx.cosx—3coszX)zO

< sinx(sinx —cosx)+3cosx(sinx —cosx) =0

o (sinx—cosx)(sinx+3cosx) =0

) & 4 (k IS Z)
S X =-3c0s X x =arctan (-3)+kn

) T
sin X = cos X tanx =1 X =—+kn
I
tanx = -3

Vi du 5. Giai cac phuong trinh sau

a) 4sin’ x +3v/3sinx.cosx —2cos’ x =4 b) cos’ x —~/3sin2x =1+sin’ x

Loi gidi:

a) PT <> 4sin’ x +3+/3 sin x.cos x — 2 cos® x =4(sin2 X + cos’ x) <> +/3sinx.cosx—2cos’x =0
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i
X =—+kn

cosx=0 2
@{ (keZ)

. =
J3sinx = 2cosx

J3

X = arctan (ij +km

2 . . 2 2 . 2 . . Sinx:o
b) PT < cos’ x —+/3sin 2x = sin® x + cos’ x +sin’ x <> —/3 sin x.cos x = sin’ x < _
sinx = —/3 cosx
x =km (kez) X =km
f— € f— T
tanx:—\/g X=—§+k7’t

Vi du 6. Giai cac phuong trinh sau

a) 4sinx+6cosx =
Cos X

b) 4sinx.cos(g—xj+4sin2(X+n)+25in(37n+x)cos(n+x):1

Loi gidi:
a) PK: cosx #0

PT < 4sinx.cosX +6cos” x =sin’ X + cos” X <> sin’ x —4sin x.cosx —5cos’*x =0

) ) tanx = —1 x=—£+kn—

<:>(s1nx+cosx)(smx—SCosx):O<:>[ o 4 (keZz)
tanx =5

X = arctan(5)+ knt

b) PT < 4sin® x +4sin’ x+2(—cosx)(—cosx) =sin’ x +cos’ x < 7sin’ x +cos’ x :0(VN)

Vi du 7. Giai cac phuong trinh sau

a) sinx —4sin’ x +cosx =0 b) 2sin’ x =cosx

Loi gidi:
a) Phuong trinh da cho twong duong véi

(sinx+ cosx)(sin2 X + cos’ x) —4sin’ x =0 < —3sin’ x + cos’ x +sin x.cos” X +sin” x.cosx = 0
< (sinx —cos )()(3sin2 X + 2'sin X.cos X + cos’ x) =0

sinX = cosx
<~ .2 -2 . 2 .2 . 2
2sin x+(s1n X + 25in X.CoS X + C0S x):0<:>251n X + (sinx+ cosx) :0(L)

T
<:>tanx:1<:>x:z+krc(keZ)
b) PT < 2sin’ x =cosx(sin2 X +cos’ x)<:> 2sin’ x —sin” X.cos X —cos’ x =0
. . 2 . 2 _ . _ _TE
< (sinx —cosx)(sin” x +sin x.cos x +cos” x —0<:>smx—cosx—0<:>x—z+k7r (keZ)

(Do sin® x +sinx.cos x +cos’x > 0)

Vi du 8. Giai cac phuong trinh sau
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a) 2cos’ X =sin3x b) 4cos’ x+2sin’ x—3sinx =0

Loi gidi:
a) Ta cod 2cos’ X =sin3x < 2cos’ X = sin X.cos 2X + cos X.sin 2x

o sinx(cos2 X —sin? x)+2cos2 x(sinx —cosx)=0

(cosx—smx) sin® X + sin x.cos x —2 cos” x) O<:>—(cosx—sinx)2(sinx+2c0sx)=0

1 2 ) T
& cos’ sinx +—=cosx | =0 <> cos’| x+— [cos(x—a)=0
Js J5 4

T
cos(x+£):0 X:Z+kn
o 4 =N (keZ)

cos(x—a)=0 x:§+0c+k7c

Vay phuong trinh c6 ho nghiém: x:g+oc+kn, x:%+kn, (keZ)

b) 4cos’ x+2sin’ x —3sinx =0 < 4cosx —4cosx.sin” X +2sin x —2sin x.cos’ x —3sinx = 0
&> 4cosx —sinx —4cosx.sin’ x —2sin x.cos’ x =0

= (cosx—sinx)—4cosx.sinx(sinx—cosx)+3cosx(1—2sinx.cosx) =0

< (cosx —sin x)(1+sin X.COS X + 3 cos? X) =0 < (cosx —sin )()(4cos2 X +sin X.cos X + sin? x) =0

<:>cosx—sinx:0<:>\/§cos(x+§j:0<:>x:§+kn (keZ)

Vi du 9. Giai cac phuong trinh sau

a) sin x.sin 2x +sin3x = 6¢cos’ x b) cos’x —sin’ x =cosx +sinx

Loi gidi:
a) sinX.sin2x +sin3x = 6¢cos’ X < 2sin” X cos X + 3sinx —4sin’ x = 6cosx(1—sin2 x)

< 8sin’ x.cos x —6cosx —4sin’ x +3sinx =0 < (2cosx—sinx)(4sin2 x—3) =0

= %cosx—%sinxj(—l—2c052x) =0 cos(x+a)(1+2c052x) =0

_cos(x+0c)=0 x =L _q+kn

= 1 e (keZ) véi cosa:%, sina:%
COS2X =—— x:i§+kn 5 5

Vay phuong trinh ¢6 ho nghiém x:g—owkn, x:i§+kn, (keZz)

b) cos’ x —sin’ x =cosx +sinx < (cosx —sin x)(cos2 X +sin x.cos X +sin’ x) =COSX +sin X

< (cosx —sinx)(1+sinx.cosx) = cosx +sinx < sin x.cos’ x —sinx (1+sinx.cosx) =sinx
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<:>sinx(2+sinx.cosx—c0s2 x)=O(:)sinx(Zsin2x+sinx.cosx+cos2 x)=0<:>sinx:0<:> x=kﬂ:(keZ)

Vay phuong trinh ¢6 ho nghiém x =kn(k € Z)

Vi du 10. Gidi cac phuong trinh sau

a) 6sinx—2cos’ X = 5sin 2x.cos x b) cos’x+sinx —3sin’x.cosx =0

Loi gidi:
a) 6sinx—2cos’ X = 5sin 2X.cos X <> cos’ X + 5sin x.cos’ x —3sinx =0
& cosx(l—sin2 x)+55inx.cos2 x—3sinx =0
&> COSX —Sin X —cos X.sin” X +sin x.cos” X + 4sin x.cos’ x —2sinx =0

o (cosx—sinx)(1+3c0sx.sinx+2sin2 x) =0 (cosx—sinx)(cos2 X +3sin X.cos X + 3sin? x) =0

<:>cosx—sinX:O<:>\/§cos(x+§j:0<:>x:§+kn (keZ)

Vay phuong trinh ¢6 ho nghiém x = %+ kn (keZ)

b) cos’ x +sinx —3sin’ x.cosx =0 < cosx(cos2 X —sin’ x)+sinx(—25inx.cosx +1) =0
o cosx(cosx—sinx)(cosx+sinx)—sinx(cosx—sinx)2 =0

< (cosx —sin x)(cos2 X + 8iN X.COS X —SiN X.Ccos X + sin’ x) =0

@cosx—sinx:0<:>\/§cos(x+gJ=()<:>x=§+kn(kez)

Vay phuong trinh ¢6 ho nghiém x = %-ﬁ- kn(keZ).

Vi du 11. Gidi cac phuong trinh sau

a) cos’ X —4sin’ x —3cosx.sin” X +sinx = 0 b) 4sin’ x +3cos’ x —3sinx —sin’ xcosx =0

Loi gidi:
a) cos’ x —4sin’ x —3cosx.sin” x +sinx = 0 < cosx —3sinx + 4sinx.cos” x —4sin’ x.cosx =0

o —3cosx—3sinx+4sinx.cosx(sinx+cosx)—85in2 X.cosX +4cosx =0
= (sinx +cosx)(—3+4cos2 x) =0 \/Ecos(x —gj(2cos2x —1) =0

cos(x—%jzo x:3—n+kn

s * (kez)
cos2x:l X=ig+kﬂ

Vay phuong trinh c6 ho nghiém x = %+ krt, x = i£+k7'c, (k € Z)

b) 4sin’ x +3cos’ x —3sinx —sin’ xcosx =0

o 4sinx(l—cos2 x)+3c0sx(1—sin2 X)—3sinx —sin’ x.cosx =0
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& sinx —4sinx.cos® X +3cosx —4sin” x.cosx =0

<:>(sinx—cosx)+4sinxcosx(sinx—cosx)—Ssin2xcosx+4cosx =0

= (sinx—cosx)(1—4cos2 x):0<:> \/Ecos(x +§j(2cos2x+l) =0

cos(x+%)=0 X=E+kTE
= o 4 (keZz)
b

cos2x:—l X =*—+kn
2 3

Vay phuong trinh c6 ho nghiém x = %+ kn, x = i§+kn (k € Z).

Vi du 12. Giai cac phuong trinh sau

1

COSX sinXx

a) tanx.sinzx—Zsin2x:3(cos2x+sinxcosx) b) 2sinx + 243 cos x =

Loi gidi:
a) Diéu kién: cosx # 0

tan x.sin” x —2sin” x = 3(cos 2x +sin x.cos X )
=3 <2 . 2 2 2
= sin’ X —25sin” X.cos X —3sin X.cos x—3cosx(c0s X —sin x)=0

& sin’ x +sin? x.cosx — 3sin’ x.cos x — 3sin x.cos’ X —3cosx(cos2 X — sin’ x) =0

<:>(sinx+cosx)(sin2 X — 3 cos’ x)zO & - 2005(X—§j(200s2x+1):0

cos(x—%)zo x:3—n+kn
= & (k € Z) (théa man)
cost:—l X=i£+kn
2 3

Vay phuong trinh ¢6 ho nghiém x = %+ krn, x= i§+kn, (kez)

+—
COSX sinx

b) 2sinx +2+/3 cosx = (sinx, cosx #0)

= ZSinx.cosx(sinx ++/3 cosx) = \/gsinx+cosx < 2sin’ x.cosx +2\/§sinx.cos2 X —+/3sinx—cosx =0

= cos(2sin2 X—1)+\/§SinX(2COSZ x—l) =O<:>cos2x(—c0sx+ 3sinx) =0

cos2x =0 x=L. kX
& cos2x.co8| X+ 2 |=0 < T & 4 2(keZ) (thoa man)
6 cos| x+— (=0 i
X:§+k7't

Vay phuong trinh ¢6 ho nghiém x = %-ﬁ- kg , X :§+ kr, (ke Z)

Vi du 13. Giai cac phuong trinh sau
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a) 4sin’ x.cos3x +4cos’ x.sin3x + 33 cosdx =3 b) sin’ xcos3x +cos’ x.sin3x =sin’ 4x

Loi gidi:
a) 4sin’ x.cos3x + 4 cos’ x.sin3x +3+/3 cos 4x =3

& 4sin’ x.cosx(4cos2 X —3)+ 4 cos’ x.sinx(3—4sin2 x)+3\/§cos4x =3

o 12sinx.cosx(—sin2 X + cos’ x)+3\/§cos4x =3 > 25in2x.c082x + /3 cos4x = 1

x=— 4kl
& sindx ++/3 cosdx =1 <> cos| 4x + = =l<:> 242 (keZ)
6 2 T T
x=-Z4kX
8 2

Vay phuong trinh c6 ho nghiém x :l+k§ ;X = —g+kg (keZz)

b) Ta co sin’ x cos3x + cos’ x.sin3x = sin” 4x

& sin’ x.cos x(4cos2 X —3) + cos’ x.sin x(3 —4sin’ x) =sin’ 4x

o .’Jsinx.cosx(—sin2 X + cos’ x) =4sin’ 4x < %sin4x =4sin’ 4x < 2sin4x(2sin2 x—gj =0

1 sin4x =0 x:kE
& 2sindx| ——cos2x |=0 < (keZ)
4 COS2X = —
4 x = t—arccos—+kn

2 4

Vay phuong trinh ¢6 ho nghiém x = kg , X = J_rlarccosl+ kn, (ke Z)

& Dang 3: Phwong trinh dbi xing

Vi du 1. Giai cac phuong trinh sau

a) 2(sinx+cosx)+sin2x+1=0 b) sinx.cosx = 6(sinx —cosx —1)

Loi gidi:

a) 2(sinx+cosx)+sin2x+1:0<:>Z(Sinx+cosx)+251nx.cosx+sin2x+0052x:O
. . T, .
@(s1nx+cosx)(s1nx+cosx+2):0<:>\/Ecos(x—zj.(s1nx+cosx+2)=0
T 3n
cos| x—— |=0 x="—+kn(keZ)
= 4 & 4
SiNX + cosX = —2 sinx =cosx =—1(do sinx > -1, cosx > 1)
Vay phuong trinh ¢6 ho nghiém x:%+kn(k €Z)

b) sinx.cosx = 6(sinx —cosx —1) < 2sinx.cosx —1=12(sinx —cosx)—13

< (cosx —sinx)2 —12(cosx —sinx)—13=0
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cosx—sinx =-1 1 x—E+k2n
<:>[ @cos(x+§j:—<:> 2 (keZ)

cosx —sinx =13 (loai) V2 X = -+ k27

Vay phuong trinh ¢6 ho nghiém x =—-n+k2n, x = g+ k2=, (k € Z)

Vi du 2. Giai cac phuong trinh sau

a) sin2x+\/§sin(x—§j:1 b) tanx —2+/2 sinx =1

Loi gidi:

a) sin2x+ﬁsin(x—§} =l (sinx—cosx)2 —ﬁsin(x—gj =0

& 2sin’ x—E —\/Esin x—E :0<:>\/§sin x—E \/Esin x—E -1{=0
4 4 4 4
. ( ch x:£+kn
sin X—Z =0 4
= X=TE+2kTE(kEZ)

. T 1
Sm(X_Z]_E X=g+2kﬂi

Vay phuong trinh c6 ho nghiém x:%+kn, x:g+2kn, X =n+2kn (keZ).

b) BK: cosx # 0

sin X

Ta co: tanx—2\/§sinx ESR= —2\/§sinx =1= sinx—2\/§sinx.c0sx—cosx =0

COS X

:sinx—cosxJr\/z[(sinx—cosx)2 —1}=0<:>2\/§c0s2 (x+§j—ﬁcos(x+%)—\/§:0

T X:—£+k27'c
cos(x+—j:1 4
4

<:>ﬁ(cos(x+gj—lj(2ms(x+§]+1J:0<:> =S x:f—g+k2n (keZ)

T 1
cos(x+—)=—— lix
4 2 X = +k2n

12
Vay phuong trinh c6 ho nghiém x = —§+ k2w, x = T—;+ k2w, x = —lln +k2n (keZ)
Vi du 3. Giai cac phuong trinh sau
a) 1+tanx:2sinx+COSX b) SinX+COSX:tanx_coltx

Loi gidi:
a) bK: cosx #0

l+tanx =2sinx + = cosX —sinX = 2sinx.cosx +1

COS X
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<::>(cosx—sinx)2 —(cosx—sinx)—2:0

i
+— | =+2 (loai
COS(X 4) (Oal) X:—n+k2n

cosXx —sinx = —1 -1
cos(x+£j:— x=—-n+k2%

NG

Vay phuong trinh ¢6 ho nghiém x =—-n+ k2%, x = g+ k2=, (k € Z)

{cosx—smx:Z (keZ)

b) bK: sinx, cosx # 0

Ta cb: sinx +cosx =

tanx cotx

= (sinx +cosx)sinx.cosx = sin? x —cos? x

sinx+cosx =0

< (sinx +cosx)(sinx.cosx —sinx +cosx)=0< | ;
SinX.cosX —sinxX +cosx =0

e X¢ét sinx+cosx=0<:>\/Esin(er%):O:x:—§+kn

o . - . . b T
o X¢t sinxX.cosx —sinx +cosx =0.DPat t =sinx —cosx zx/Esm(x—Zj:— 2cos[x+zj

Khi d6 t* =1-2sinx.cosx = phuong trinh c6 dang: (1—t2)—2t=0<:>t:—1i\/§

T —1+\/§

Ddi chiéu diéu kién |t| < \/5 —>t=-1+ \/5 = sin(x _Z] = =sina

NG

X—E:a+k2n x:£+a+k2n

= IS :
x—Ezn—a+k2n x:—n—a+k2n

4 4

Vay phuong trinh c6 3 ho nghiém

Vi du 4. Giai cac phuong trinh sau

10
—— +COSX + =—
sin X cosx 3

a) sinx + b) 2sinx +cotx = 2sin2x +1

Loi gidi:
a) BK: sinx.cosx # 0

10 . sinx +cosx 10
— 4+ COSX + =— & (sinx +cosx )+ —————— = —

sin X cosx 3 sin X.cos X 3

sin X +

:>3(sinx+cosx)(sinx.cosx+1)—IOSinx.cosx =0
@%(SinX-FCOSX)[(SiHX+COSX)2 +1]—5(sinx+c0sx)2 +5=0
<:>3(sinx+cosx)3 —10(sinx+cosx)2 +3(cosx +sinx)+10=0

o (SinX+COSX—2)|:3(SiIlX+COSX)2 —4(sinx+c0sx)—5} =0
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_ 2+\/E

sinx+cosx:2(loai dosinx+cosx£\/5) SinX +cosx = 3 >1
= ) Pt
| 3(sinx +cosx)” —4(sinx+cosx)-5=0 SN X 4 COSX = 2—;/E

( nj—2+ 19 >1(10ai)
4 f _
& 3V2 & X = iarc<:052 19

o120 "

Vay phuong trinh ¢6 ho nghiém x = tarccos

2—\/@ T

+—+k2n(keZ

b) BK: sinx # 0

COS X

Sin X

2sinx +cotx =2sin2x +1< 2sinx +

—4sinx.cosx—10=0

<> 2sin” x + cosx —4sin’ x.cosx —sinx =0 < (2sinx —1)(sinx —2sinx.cosx —cosx) =0

o (2sinx—1)[l—2sinx.cosx—(cosx—sinx)—l] =0

= (2sinx —1)[(cosx —sinx)2 —(cosx —sin x)—l} =0

o (ZSinx—1){20052(x+§j—\/§cos(x+%)—l} =0

sinx = x =4+ k2n
2 6
& cos(x+£):@>1(loai)@ x=5?n+k2n (keZz)
cos(x +£):M X :iarccosﬂ_%ﬂ(zn_
4 4 ]

Vay phuong trinh ¢6 ho nghiém

x:g+k2n, x:%+k2n, X = farccos

J10+2 =
4

—Z+k2n (keZ)

+ % +k2n (k € Z) (théa mén)

Vi du 5. Giai cac phuong trinh sau

a) sin’ X +cos’ X = 25in X.COS X +sin X + Cos X b) 1—sin’ x + cos’ x =sin 2x

Loi gidi:
a) Phuong trinh da cho twong duong véi sin® x +cos’ x = 2sin x.cos X +sin x +cos x

= (sinx+cosx)(1—sinx.cosx) =sin X +cos X + 2 sin X.cos X

<> 2sinX.cos X +sin x.cosx (sinx +cosx) = 0 < sinx.cosx (sinx +cosx +2) =0

&sin2x=0 (do sinx+cosx2—\/§)<:>x:k§ (kez)

Vay phuong trinh c6 ho nghiém x = kg (kez)
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b) 1—sin’ x +cos’ x =sin2x < (cosx —sinx )(1+sinx.cosx ) +1—2sinx.cosx =0
(cosx—sinx)(l+sinx.cosx)+(cosx—sinx)2 =0 (cosx—sin X)(1+sin x.cosx+cosx—sinx):0

cos(x+§j:0 (1)

=N cos(x+§)(l+sinx.cosx+cosx—sinx) =0
(1+sin X.COS X +COS X —SIn x) =0 (2)

Giai (1) <:>x:§+kn (keZ)

Giai (2) <:>3—1+2sinx.cosx+2(cosx—sinx):0<::>3—(cosx—sinx)2 +2(cosx —sinx)=0
x =k2mn

cosx —sinx =1 T 1
o , . ) Scos| X+ |[=— . (keZz)
cosx —sinx = —3(loai docos x —sinx > -2) 4) 2 X =—5+k27c

Vay phuong trinh c¢6 ho nghiém x =k2n, x = §+ km,x = —g+ k2n (k € Z)

Vi du 6. Giai cac phuong trinh sau

a) \/E(sinx+cosx):tanx+cotx b) (1+sinx)(1+cosx)=2

Loi gidi:
a) BK: sinxcosx #0

) 2
V2 (sinx +cos x) = tan x + cot x <> /2 (sin x + cos x ) = S X T8 X
SIn X COS X

= 25inxcosx(sinx+cosx):1<::>[(sinx+cosx)2 —1}(sinx+cosx)=\/§
(:)(sinx+cosx)3 —(sinx+cosx)—\/§=0
<:>(sinx+cosx—x/i)[(sinx+cosx)2 +\/§(sinx+cosx)+1}:0

<:>sinx+cosxzﬁacos(x—g)zlax—%:k2n<:>x:§+k2n(keZ)

Vay phuong trinh ¢6 ho nghiém x = %-‘r k2n(k € Z)

b) (1+sinx)(I+cosx)=2 < sinx+cosx +sinxcosx—1=0

@2(sinx+c0sx)+2sinxcosx+1—3=0

= 2(sinx+cosx)+(sinx+cosx)2—3:O<:>2cos{x—£}+2\/§cos(x—%j—3:O

CcoS X—E =— =k2
4 X = T

=
) W2 T lx=-T4kon
cos X—Z =—T<0(loa1) 2

(keZ)

Trang 20




Vay phuong trinh c6 ho nghiém x =k2n, x = —§+ k2n (keZ)

Vi du 7. Giai cac phuong trinh sau

a) 3(cotx —cos x ) —5(tanx—sinx ) =2 b) sinx cos X +sin x +cos x| =1

Loi gidi:

a) PK: sinxcosx #0

3(cotx—cosx)—S(tanx—sinx)=2<:>3(COSX —cosxj—S(sz —sinxj—2:0

sin X COS X

COS X sinx
<3| ———cosx+1|-5 —sinx+1[=0
sin x CcoSX

3(cosx—sinxcosx+sinx) 5(sinx—sinxcosx+cosx)
= - - =0
sin X CcoSX

3 s cosx—sinxcosx+sinx:0(1)
<:>(cosx—sinxcosx+sinx)( - j:0<:> 3 5 0(2)

sinX CcosX

sinX CcoSX

Giai: (1) < 2(sinx+cosx)—(sinx+cosx)2 +1=0< —2cos? (x—§j+2\/§cos£x—§j+l =0

4

2 2-2
& & X = tarccos

cm(x—%)z—ztji(bm)

+§+ k2n(k € Z)(théa mén)

Giai: (2) = tanx :§:> X = arctan%+kn (kez)

Vay phuong trinh ¢6 ho nghiém x = +arccos 2 +%+ k2n, x = arctan§+ kn (ke Z)

b) sinxcosx+|sinx+cosx|=1<:>2|sinx+c0sx|+2sinxcosx+1—2=0

cos(x—EJ cos[x—ﬁj -3=0
4 4

S
cos X_Z =— X =kt

2
T
CoS| X ——
( 4j

&
32 X = —§+kn
Vay phuong trinh ¢6 ho nghiém x =kn, x = —g+ kn (keZ)

2

+2\/§

@2|sinx+cosx|+|sinx+cosx|2—3=0<:>2

(keZ)

= —T< 0(1031)

Vi du 8. Giai cac phuong trinh sau

a) \/Esin2x(sinx+cosx) =2 b) |sinx —cos x|+ 4sin2x =1

Loi gidi:
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a) Ta c6: /2 sin 2x (sinx +cos x) = 2

& 2sinxcosx (sinx +cos x) =2 & [ (sinx +cosx)" -1 (sinx +cosx) =2
& (sinx +cosx)’ —(sinx +cosx)—v2=0
<:>(sinx+cosx—\/5)[(sinx+cosx)2 +\/5(sinx+cosx)+1}=0

<:>sinx+cosx:\/§<:>cos(x—§]:1@x—%:k2n<:> x:§+k2n(keZ)

Vay phuong trinh c6 ho nghiém x = %+ k2n(k € Z)

b) |sinx—cosx|+4sin2x:1<:>|sinx—cosx|+8sinxcosx—4+3=0

|sinx —cosx| =1

<:>—4|sinx—cosx|2+|sinx—cosx|+3:0<:> 3 = cos(x+£j‘:L
|sinx—cos x| :—Z(loai) 4) 2
X+£:E+kﬂ? X =km
=N 4 4 = - (keZz)

x+Z=-Zikn
4 4

Vay phuong trinh c¢6 ho nghiém x =kn, x = —§+ km, (k € Z)

Vi du 9. Giai cac phuong trinh sau

a)2sin2x—3\/§|sinx+cosx|+8=0

b) (sinx—cosx)2 —(\/5+1)(sinx—cosx)+\/5=0

Loi gidi:
a) PT <:>2(1+sin2x)—3\/§|sinx+cosx|+6:0<:>2(sinx+cosx)2—3\/§|sinx+cosx +6=0
Dit t:|sinx+cosx| (OStS\/E) ta co: 2t° =33t +6=0 (vn)

Vay PT v6 nghi¢m
t=1

b) Dt t = (sinx — t|<~2) taco: 2 —(1+v2)t+~+2=0
) bat t=(sinx cosx)(|| ) a cod (+\/_) +2=0c .

\/5<:>

T
=—+k2
+ V61 t=1 taco: sin(x—gj ! X 2 "

X =n+k2n

+ Vi t=x/§ ta cO: sin(x—%)zl@x:%ﬂdn

Vay nghiém cua PT la: X:%+k2n, x:g+k2n, x=n+k2xn (keZ)

Trang 22




Vi du 10. Gidi cac phuong trinh sau

a) tanx—3cotx:4(sinx+ 3cosx) b) cos2x+5=2(2—cosx)(sinx —cosx)

Loi gidi:
a) Diéu kién: sin 2x # 0

s sinx 3cosx .
Khi d6 PT < e :4(smx+ 3cosx)
COSX sinx

(sinx+ 3 cosx)(sinx— 3 cos x)
=

:4(sinx+ 3cosx)<:>

sin X cOs X sinx ++/3cosx=0(2)
2X=X—E+k27't x=—£+k2n
. (1)<:>sin x—E =sin2x < 3 = 3 (tm)
3 47 4t k2n
2x=——-x+k2m =—+—
3 9 3

o (2)<:>sin(x+§j=0<:>x:—§+kn (tm)

Vay nghiém cua PT la: x:—§+kn, x:4—n+%

b) PT < cos2x+5 :4(sinx—cosx)+2(cos2 X +sin X cos x)

©2c0s2x+4=4(sinx—cosx)+2cos2x+sin2x<:>4+4(sinx—cosx):sin2x

bat t:sinx—COSX:ﬁsin(x—gj (|t|s\/§):>t2 =1-sin2x

t =—3(loai) . 1 x=k2n
Khi @6 PT24+4t=1—t2<:,> :}sin(x——j:_—@ 3n
t=-1 4 N2 x=7+k2n

Vay nghiém cua PT la: x =k2n, x= 3771:4- k2n

sinx —~/3 cosx = 2sin 2x (1)

Vi du 11. Gidi cac phuong trinh sau

a) 2sinx+cotx =2sin2x+1 b) cos2x = cos’ x +sin’ x

Loi gidi:

a) bicu kién; sinx # 0

Khi @6 PT < 2sinx + C?SX =2sin2x +1 <:>(2sinx—1): c?SX(4sin2 X—l)
sin X sin X
sin X _1
<:>(2$inx—1){1—COSX(Zsinx+1)}:0<:> 2

sin X ) )
sinx —sin2x—cosx =0

X=E+k2n, x=5—n+k2n
& 6 6

(sinx—cosx)—Zsinxcosx =0 (*)
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~1++/5

2

-1-+/5

SInX —COSX =
(*) = (sinx—cosx)+(sinx—c0sx)2 -1=0<

SinX —COSX =

@cos(x+3—nj: _1+\/§ & X :_—?ﬂtiarccos_1+\/§+k2n
4 22 4 242

b) PT < (cosx —sinx)(cosx +sinx)=(cosx +sinx)(1-sinx cosx)

(loai)

< (cosx +sinx)(cosx —sinx —1+sinxcosx) =0 < (sinx+cosx)[cosx(sinx+1)—(sinx+1)] =0

i b4
x=——+kn
sinx+cosx =0 4
. . . b4
<:>(s1nx+cosx)(s1nx+1)(cosx—1):0<:> sinx =—1 S xX :—E+k27'c
cosx =1 < =Ko

Vay phuong trinh c6 3 ho nghiém

Vi du 12. Gidi cac phuong trinh sau
1 N 1
sin X cox’x

a) 3(tanx +cotx) = 2(2+sin2x) b) —é(tanx+cotx)+1:0

Loi gidi:
a) bK: sin2x # 0

Khi d6 PT©3(sz +c,osxj=2(2+sin2x)<:>;=2(2+sin2x)
COSX S X SIN X COS X

3 t=1

) Pitsin2x=t tacd — =2+t t*+2t-3=0 )
t t =3(loai)

r T
+) Voi t:1:>x:z+kn
. e 1 5 1
b) BK: sin2x # 0. Khi d6 PT < —— +1=0

sin? x.cos’x 2 sinx.cosx

1 5 1::2:>sinx.cosx:l
+)Détt:—:>t2—5t+1:0<:> 2

sin X.cos X ) .
t= 5 = siNX.CosX = 2(10a1)

+) Vi sinx.cosx:%zsinb(:1<:>x:§+kn

Vay x = %-‘r km 1a nghiém cia phuong trinh

Vi du 13. Gidi cac phuong trinh sau

a) tanzx+cot2x+3(tanx—cotx):6 b) 2(1—sinx—cosx)+tanx+cotx:0
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Loi gidi:
a) PK: sin2x # 0. Khi d6 PT<::>(tanx—cotx)2 +2+3(tanx —cotx) =6

t=1

bat t=tanx—cotx tacd t2+3t—4=0<:>[t 4

+) Véi t=-1 ta co: S X —Cf)SX :ICOSZX =—2C0t2X=—1<:>cot2X:l<:>X: arctan 2 +kn
cosx sinx L. o > B
1
arctan —+km
) Véi t=—4=tan2x =—=>x = 2
2 2
b) BK: sin2x # 0. Khi d6 PT<:>2—2(sinx+cosx)+';:0
sin X.cos X
' - 2
bat t =sinx +cosx (‘tsﬁ‘) ta co: sinX.cosXx = :>2—2t+t2 1:0
X=—g+k1’[
t=0 sin(x+%):0
&2 4+2t4+2t° =0 1-J5 < \/_<:> x=—§+arcsin — 5+k2n
t= 2 sin| x + 2 :1_—5
4 4 3n 145
X = T —arcsi +k2n

Vi du 14. Gidi cac phuong trinh sau

3
a) (sin%Jrcos%j —\/Esinx+sin%+cos§—2ﬁ =0

b)l(sin3x+cos3x)+1+l tan 3x + cot3x + ! + ! =0
2 2 sin3x cos3x

Loi gidi:
2
a) Ta co: V2 + 2sinx:\/§(sin£+cosij . bat t:sin£+cos§:\/§sin(£+£] (|t|S\/§)
2 2 2 2 2 4
Khum:PT<:t3—J§€+t—J§=0¢>(ﬁ+1Mt—d§)=0¢>t=J§¢>mnf§+gjzl

T

= +—:£+k2n<:>x:z+k4n
2 2

N |
N

b) BK: sin6x # 0. Khi d6 PT < sin3x +cos3x+2+ ! s1n3x+cos3X:

sin3x.cos3x sin3x.cos3x

t2—1

bat t =sin3x +cos3x (|t| < \/E) = sin3x.cos3x =

PT:>t+2+%+ 2t =O<:>(t+2)(t—1)+2:0<:>[t

| t=-1
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+) Véi t=0<:>sin3x+cos3x:O<:>tan3x:—1<:>x:—%+%

+) Vi t=—-1=> sin3x.cos3x =0(loai)

Vay nghiém cua PT la: x = —%+%

Vi du 15. Gidi cac phuong trinh sau

a) i +2tan2x + ———+2cot2x -8=0 b)tan4x+cot4x—8(tanx—cotx)2+9:0

cos” 2x sin” 2x

Loi gidi:
a) DK: sin4x # 0. Khi d6 PT < tan® 2x+2tan2x + cot’ 2x+2cot2x —6 =0
1

—_— =4
tan 2x + cot2x = —4 i
& (tan2x +cot2x)2 +2(tan2x +cot2x)-8=0 < < | Sn2X.cos2x
tan 2x + cot2x =2 1 _
sin 2X.c0s 2X
T 5n
. 1 x=——+k2n, x=—+Kk2m
sin4x = —— 6 6
2 (tm) <
sin4dx =1 X:E-i-kZTC
, 4 4 2 2\ 2 2 .
b) Ta c6: tan” x +cot x:(tan X +cot x) —2:[(tanx+c0tx) —2} -2.DbK: sin2x#0
t=1(loai
bit ‘[:(tanx+cotx)2 >4.tanx.cotx =4, tacod (‘[—2)2 —2—8t+9:O<:>[ 11( )
t:
.. 1 : - 4 . 2
+) Vi t=11| ———— | =11 sin’ 2x =— < sin2x =+——(tm)
Sin X.cos X 11 \/ﬁ
+
X = l(arcsin_—2+ k2nj
2 Vi1 . , . A
. Vay PT c6 4 ho nghiém nhu trén.
+
X = l(n - arcsin_—2+ k2nj
2 Jit
BAI TAP TU LUYEN
Ciau 1. Goi S 13 tap nghiém cua phuong trinh cos2x —sin 2x =1. Khang dinh nio sau day 1a dung?
A Zes B. Zes c.Mes p. Zes
4 2 4 4

Céu 2. S6 nghiém cuia phuong trinh sin 2x + V3cos2x =+/3 trén khoéang (0;%} la:

Al B.2 C.3 D.4
Céu 3. Tinh tdng T c4c nghiém cia phuong trinh cos” x —sin2x =~/2 +sin’ x trén khoang (0; 2m).

AT=-" B.T-2" c.r=1r p. T="
8 8 4 4
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Céu 4. Tim tdp nghiém duong nho nhét cia X, cua phuong trinh 3sin3x — V3 cos9x =1+4sin’ 3x.

A. ong

Ciu 5. S6 nghiém ctia phuong trinh sin 5x + V3 cos5x =2sin7x trén khoang (0; gj 1a?

A.2 B.1 C.3 D.4
Cau 6. Goi x, la nghiém am I6n nhét cta sin9x +\/§cos 7x =sin7x +\/§cos 9x . Ménh dé nao sau day

dang?

A. x, € —1; 0 B. x, € —E; T C. x,e —E; I D. x, € —E; -z
12 6 12 36 23

Céu 7. Bién d6i phuong trinh cos3x —sinx =\/§(cosx—sin3x) vé dang sin(ax+b)=sin(cx+d) véi

b, d thudc khoang (—g; gj Tinh b+d

A. b+d== B.b+d=2 C.b+d=-Z1 D.b+d=2
12 4 3 2

2sin 2X +¢os 2X

Cau 8. Him s6 y = c6 tat ca bao nhiéu gia tri nguyén?

sin2x —cos2x +3

Al B.2 C.3 D. 4
Cau 9. Goi x, 1a nghiém duong nho nhét ctia cos2x ++/3sin2x +/3sinx —cosx = 2. Ménh dé nao sau

day dung?

Ax,=(0: B | Coxo(5E] p.x,~[ 5]

Cau 10. Goi S 1a tap nghiém cua phuong trinh 2sin’ x + 343sinx.cosx —cos’x =2. Khang dinh nao sau

day la dang?

A. E;Tt cS B. E;E cS C. E;S—Tc cS D. E;S—Tc cS
3 6 2 412 26

Cau 11. Trong cac phuong trinh sau, phuong trinh nao tuwong duong vo6i phuong trinh

sin2x+(\/§+1)sinx.cosx+ 3cos’x =3 .

A.sinx=0 B. sin(x+g]:1

C. (cosx—l)(tanx— D. (tanx+2+\/§)(coszx—l):0

\/§+1J_0
1-43 )

Cau 12. Phuong trinh nao dudi ddy co6 tdp nghiém trung voi tap nghiém cua phuong trinh

sin® x +~/3sinx.cosx =17
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A. cosx(cot2 x—3) =0 B. sin(x +g){tan(x+§]—2—\/§} =0

C. {cosz(x+gj—l}(tanx—\/§)

Ciu 13. Cho phuong trinh cos” x —3sinx.cosx +1= 0. Ménh dé nao sau day la sai?

0 D. (sinx—l)(cotx—\/g):O

A. x =kn khong l1a nghiém cua phuong trinh.
B. Néu chia hai vé cia phuong trinh cho cos” x thi ta dwoc phuong trinh tan® x —3tanx+2=0.

C. Néu chia hai vé cta phuong trinh cho sin’ x thi ta dwoc phuong trinh 2 cot® x +3cotx +1=0.

D. Phuong trinh da cho twong duong véi cos2x —3sin2x+3=0.
Cau 14. S6 vi tri biéu dién cac nghiém phuong trinh sin® x —4sinx.cosx +4cos’x =5 trén duong tron
luong giac 1a?

A. 4 B.3 C.2 D. 1
Ciu 15. S6 nghiém clia phuong trinh cos® x —3sinx.cosx +2sin* x =0 trén (-27; 2) ?

A.2 B. 4 C.6 D.8

Ciu 16. Nghiém dwong nho nhét cia phuong trinh 4sin” x + 3J3sin2x —2cos’x =4 la

AL B. =~ c.k p. =
12 6 4 3

Cau 17. Cho phuong trinh (\/E—l)sin2 X +sin 2x +(\/§+1)cos2 x—2=0. Trong cac ménh dé sau,
ménh dé nao sai?

A. x= %ﬁ la mot nghiém cua phuong trinh.

B. Néu chia hai vé ciia phuong trinh cho cos” x thi ta dwoc phwong trinh tan® x —2tanx —1=0.
C. Néu chia hai vé cta phuong trinh cho sin’ x thi ta duoc phuong trinh cot> x +2cotx —1=0.
D. Phuong trinh da cho tuong duong voi cos2x —sin2x =1.

Cau 18. Nghiém am 16n nhit cua phuong trinh 2sin® x + 1—\/5 sin X.cosx + 1—\6 cos’x=11a
ghig p g

AT B. -~ c. 2" p. -~

6 4 3 12

Cau 19. Giai phuong trinh sinx.cosx +2(sinx +cosx)=2

x:E+ch x:£+k2n
A. 2 ,keZ B. 2 ,keZ
_x=k1r _x=k27t
[ T [ T
=——+k2 =——+k
c. |72 kez p. [ *T 2" xez
_x=k27c _x=kn
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Cau 20. Cho phuong trinh 3\/§(sinx+cos x)+2sin 2x+4=0. bat t=sinx+cosx, ta dugc phuong

trinh nao dudi day?

A 222 +32t+2=0 B. 4t> +3J2t+4=0
C.2t2+3/2t-2=0 D. 42 +3J2t—4=0

Cau 21. Cho phuong trinh 5sin2x +sinx+cosx +6 =0. Trong cac phuong trinh sau, phuong trinh nao

tuong duong véi phuong trinh da cho?

A. sin(x+§]:g B. cos(x—%)z— C. tanx =1 D. l+tan’x =0

Céau 22. Nghiém am 16n nhét ctia phwong trinh sin x +cosx = 1—%sin 2x la

A T B. - c. T D. —2n
2 2

Cau 23. Tr phuong trinh 5sin2x —16(sinx —cosx)+16 =0, ta tim dwoc sin(x +§j c6 gia tri bang

B B B

A — B. —— C.1 D. +—
2 2 2

Cau 24. Cho x thoa man 6(sin X —COS x) +sinx.cosx+6 =0. Tinh cos(x +§J

A. cos(x+£j:—l B. cos(x+£j:1
4 4

C. cos(x+§j:% D. cos(x+£}=—%
Cau 25. Tu phuong trinh (1+\/§)(cosx+sinx)—2sinx.cosx—\/§—l:0, néu ta dit t=cosx+sinx
thi gia tri cia t nhan duoc la

A.t=1hoic t=+2  B.t=1hoic t=+3  C.t=1 D. t=+3

Céu 26. Néu (1+\/§)(sinx—cosx)+sin2x—1—\/5 =0 thi sinx bing bao nhiéu?

A. SiHX=72 B. sinx:72 hoac sinx:—ﬁ

C. sinx =-1 hoac sinx =0 D. sinx =0 hodc sinx =1

Cau 27. Néu (1+sin x)(1+cos x) =2 thi cos(x—gj bang bao nhiéu ?

B 2

A. -1 B.1 C. — D. —
2 2

Cau 28. Tu phuong trinh \/E(sin X +CoS x) =tan X +cot x, ta tim dugc cosx co gia tri bang
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A.l B. - D. -1

V2 c. 2
2 2

Cau 29. T phuong trinh 1+sin’ x +cos’ x = %sin 2x , ta tim duoc cos (x +§j c6 gié tri bang

V2 2 V2

A.l B. — C. — D. t—
2 2 2

Cau 30. Tinh tong cac nghiém cua phuong trinh (2 coS 2X + 5)(sin4 x —cos’ x) +3=0 trong khoang

(0; 2m)
A. ﬁ B. 4n C. 5n D. 7_7r
6 6

Cau 31. Sé nghiém cua phuong trinh cos” x —sin 2x =+/2 + cos’ (g+ XJ trén khodng (0; 3n) bang
A. 4 B.1 C.3 D.2
Céu 32. S6 nghiém ctia phuong trinh sin 5x + V3 cos5x = 2sin7x trén khoang (O; gj la

A. 4 B.1 C.3 D.2
Cau 33. Khi dit t=tanx thi phuong trinh 2sin® x +3sinx.cosx —2cos’ x =1 tré thanh phuong trinh nao
sau day?

A. 2t -3t-1=0 B. 3t’-3t-1=0 C. 2t +3t-3=0 D. t* +3t-3=0
Cau 34. Cho x théa man 2sin 2x —3\/€|sinx + cos x| +8=0. Tinh sin2x

V2 1 V2

A. sin2x = —l B. sin2x =—— C. sin2x=— D. sin2x =—
2 2 2

Cau 35. Hoi trén doan [O; 20187t] , phuong trinh |sinx —cosx|+4sin2x =1 c6 bao nhiéu nghiém?

A. 4037 B. 4036 C. 2018 D. 2019
N . B sinx+2cosx+1 N e, Le ea e a1 Ae
Cau 36. Cho ham s6 y=— c6 M, m lan luot 1a gia tri 16n nhat, gia tri nho nhat cua vy.
siIn X +cosXx +2

Ding thirc ndo sau day ding?

A. M?—m?=-3 B. Mz—mzz—% C. M*—-m?’=3 D. M’ —m?*=2

Ciu 37. Phuong trinh sin® x ++/3sinx.cosx =1 ¢6 bao nhiéu nghiém thudc doan [0; 3n]?

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

cosx +1

Ciu 38. Goi M va N 1a gi tri 16n nhat va nho nhat cia biéu thirc A = ————.
2sinx +4

Gia tri M+ N bing
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A2 B. L c.2 D. 2
2 3 3 4
Cau 39. Goi x, la nghiém duong nho nhit ctia phuong trinh 3sin” x + 2sinx.cosx —cos’ x =0. Chon

khang dinh dang?

A. x, € E;7r B. x, € 3—TE;21I C. x, e 0;E D. x, e n;3—n
2 2 2 2

Cau 40. Cho x, la nghiém cua phuong trinh sinx.cosx+2(sinx+cosx)=2. Khi @6, gia tri cua
P=3+sin2x, la

V2

A.P=3 B.P=2 C.P=0 D.P=3+7

Ciu 41. S6 nghiém thudc doan cta phuong trinh 2(sin3>x—\/§sin2 2X +sin x):sin4x trén khoang
(0; 27) l1a
A. 6 B. 8 C.7 D.9

. . . 2 .
sin X.sin 2X + 2sin X.cos~ X +8in X + cos X s
=/3cos2x trong khoang

Ciau 42. S6 nghiém cuia phuong trinh -
sin X + cos x

(-m; ) 1a
A.3 B.2 C.4 D.5
Cau 43. Cho phuong trinh sin x — /3 cosx = 2sin3x. Goi x,, X, lan luot 1a nghiém 16n nhat va nghiém

nho nhét cua phuong trinh da cho trong doan [0; 201875]. Tinh tong X, +X,

A 121097 B. 12111=% C. 12107x D. 12103n
6 6 6 6
R .. cosd4x —cos2x +2sin’ x . e, e e
Cau 44. Cho phuong trinh =0. Tinh dién tich da giac c6 cac dinh 1a cac diém

COS X +8in X

biéu dién cac nghiém cua phuong trinh trén dudng tron luong giac.

A. V2 B. 242 C. V2 D. \2

2 4
Cau 45. Cho phuong trinh 3sinx.cos’x —sin’ x = cos(%—xj (1). Goi (H) 1a hinh tao bai cac diém

biéu didn nghiém cua (1) trén duong tron luong giac. Tinh dién tich hinh (H)

A 212 g, 252 C. 1442 D. V2(1++2)

2 4

Céu 46. C6 bao nhiu gid tri nguyén cia tham sé6 m thuoc doan [-10;10] dé phuong trinh

sin(x —gj—\gcos(x —gj =2m vO0 nghi¢m
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A.21 B. 20 C. 18 D.9
Céu 47. Tim tAt ca cAc gia tri thyc cta tham s& m dé phuong trinh cos x +sin x = /2 (m2 + 1) vO nghiém
A. m e (—o0; —1)U(1; + o) B. me[-1; 1]
C. me(—o0; +0) D. m e (—0; 0)U(0; +o)
Ciu 48. CO bao nhiéu gia tri nguyén cua tham s6 m thudc doan [—10; 10] dé phuong trinh
(m+1)sinx —mcosx =1—m c6 nghiém
A.21 B. 20 C. 18 D. 11
Céu 49. C6 bao nhiéu gid tri nguyén cia tham s6 m thudc doan [-2018; 2018] dé phuong trinh
(m+1)sin® x —sin2x +cos 2x = 0 ¢ nghiém.
A. 4037 B. 4036 C. 2019 D. 2020

Cau 50. Tim tat ca cac gid tri thuc ctia tham s6 m dé phuong trinh tan x + mcotx =8 ¢6 nghiém

A. m>16 B. m<16 C.m>16 D. m<16

PAP AN VA LOI GIAI BAI TAP TU LUYEN
1-C 2-C 3-C 4-B 5-D 6-A 7-D 8-A 9-B 10-B
11-D |12-B [13-C |[14-C |15-D |16-B |[17-D [18B |[19-B |[20-A
21-D |22-C [23-D |[24-C |25-C [26-D |[27-C |28-B [29-D |[30-B
31-C [32-A [33-D [34-C |[35-A |[36-A |[37-B [38-C [39-C |40-A
41-C | 42-B | 43-A | 44-D |45-C |46-C |47-D |48-C |49-D |50-D

Caul: cos2x—sin2x:1<:>\/§cos 2x+E =1< cos 2x+E =L
4 4) 2
X =km
ox+i=tT ke -
4 4 XZT'FK.TC

Voi /=1 tadugc x = %Tn la nghiém cia phuong trinh. Chen C.

Cau 2: sin2x+\/50052x:\/§<:>2sin(2x+§]:\/§<:>sin(2x+§):§
2x+£:£+k2n X =km
3 3
27 < x—£+€n
2x+§:?+k2n 6

Kéthop x e (0; gj ta dugc x :g 1a nghiém duy nhét ctia phuong trinh trén khoang (O; gj . Chgn A
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Cau 3: 0082X—Sil’l2XZ\/§+Sin2X<:>C082X—Si1’12X—Sin2X=\/E

< cos2x —sin 2x =\/§<:>\/Ecos(2x+§j:\/§<:>cos(2x+%j:1

©2X+§:k2n<:>x=—g+kn

Giai diéu kién: 0<x<2n<:>O<—g+kn<2n<:>%<k<%:>k:{l; 2}

Suy ra phuong trinh ¢6 2 nghiém x = % VA X = 15% trén khoang (0; 27).

Tong cc nghiém ciia phuong trinh trén khodng (0; 27) 1a T = % . Chon C.

Cau 4: Phuong trinh <> 3sin3x —4sin’ 3x — V3 cos9x =1

<:>sin9x—\/§cos9x :1<:>25in(9x—§):1©sin(9x—§j:%
ox-L="4kon X=£+@
N 6 18 9

9X—E:5—n+k2n x=7—n+@
3 6 54 9

Do d6 nghiém duong nhé nhat ctia phuong trinh 13 X, = % . Chon B.

Cau 5: Phuong trinh < 2sin| 5x +§) =2sin7x < sin (SX +§j =sin 7x

5x+£z7x+k2n X=E+kﬂi
R 3 & 6 L
Sx+2 =n-Tx+k2n x=—4+-L
3 L 18 6
£ T , ‘n T n 21 Tn
Két hop x €| 0; — | ta dugc cac nghiém x =<—; —; —; — . Chon D.
2 6 18 9 18

Cau 6: sin9x+\/§cos7x :sin7x+\/§cos9x = sin9x—\/§cos9x = sin7x—\/§cos7x

9x—E =7x - E1+k2n x =kn
& 2sin| 9x — = | = 2sin| Tx - = | = & St Im
3 3 T i X=—+—
9Xx——=mn-7x+—+k2n 48 8
3 3
P SR s O M-
Nghiém am 16n nhat cta phuong trinh la 4_8_§=4_8 khi /=—-1.Chgn A

Cau 7: cos3x—sinx=\/§(c0sx—sin3x)<:>c0s3x+\/§sin3x=sinx+ 3 cosx

< 2sin 3x+E =2sin x+E & sin 3x+E =sin x+E
6 3 6 3
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Do dé b= d:§:>b+d:g.Ch(_)nD

T
6’
Céu 8: D& thiy sin2x —cos2x+3>0 (Vx eR)

Taco: y= 251n2x+0052x & y.sin2x —y.cos 2X + 3.y = 2sin 2xX + cos 2X
sin2x —cos2x +3

< (y—2)sin2x +(—y—1)cos 2x = -3y(*)
Phuong trinh (*) ¢6 nghiém <> (y—2)2 +(y+ 1)2 >9y* & 8y’ +2y—5<0

~1-+/41 —1++/41
@ SyS——

Két hop yeZ:y:{O}.Vayhém s0 da cho c6 1 gid tri nguyén 1a y=0. Chon A

Cau 9: PT< 2c0s(2x—§j+2sin(x—§j —e 2{1—2sin2 (x—%ﬂ+25in(x—%) =2

sin(x—ﬁj—o
6
@—4sin2(X—Ej+2sin(x—ﬁjzo<:>
6 6 ( nj 1
sin| x—— |=—
6 2

x -2 =kn x=24kn
6 6

= X—£=E+k2ﬂ$ = x=£+k2n
6 6 3

X—Ezs—n+k2n Xx=7n+Kk2xn
6 6

Vay nghiém duong nho nhat cta phuong trinh 1a X, = % . Chon B.
Cau 10: PT < 2sin’ x +3+/3 sinx.cos x —cos’ x = Z(Sin2 X +cos’ x)

<:>3\/§sinx.cosx—3coszx:0<:>3cosx(\/§sinx—cosx)20

. cosx:0<:>x:g+krc (keZ)&x:g

= 3sinx —cosx =0 <> /3sinx = cos x

1 TC T B
<:>tanx:—<:>tanx:tan—<:>x:g+kn(kez) k=0 oy —

V3

Vay tép nghi¢m cua phuong trinh chtra cac nghiém g va g Chon B.

i
6

Cau 11: Phuong trinh < sin” x —(\/§+ l)sin X.CoSX ++/3cos’ X = \/g(sin2 X +cos’ x)

<:>(1—\/§)sin2x—(\/§+l)sinx.cosx:0<:>sinx[(l—ﬁ)sinx—(ﬁ+1)cosx}:0
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"sinx=0<cos’x=1<cos’x—1=0

] (l—ﬁ)sinx—(\/g+l)cosx:O<:>(1—\/§)sinx:(\/§+1)cosx
3

@tanx:—+1<:> tanx =—2—+/3 < tanx +2++/3 =0
1-3
Vay phuong trinh da cho tuong duong véi (tanx+2+\/§)(cos2 x—l) =0. Chon D.

Ciu 12: Phuong trinh <> sin® x + 3 sinx.cosx = sin® x + cos” x

= SSinx.cosx—0052X:0<:>cosx(\/§sinx—cosx):0
.. ) b4
= Voi cosx=0<:>s1n(x+5j=0

. ) 1
" V&i \/3sinx —cosx =0 <> tanx = —

N

1
1:anx+tanE ﬁ‘*‘l

Tacod tan(x+£j: 4 _ :2+\/§<:>tan(x+ﬁj—2—\/§:0
4 T 1 4
l-tanx.tan— 1—-—+.1

J3

Vay phuong trinh da cho tuong duong véi sin(x +§].{tan(x +%) -2 —\/5} =0.Chon B

Céu 13: Ta kiém ting dap an:

sinx =0 {sinx:o

" Voi x=knt—
cosx =*1

cos’x =1

Thay vao phuong trinh ta thiy théa min. Vay A dung.

* Phuong trinh <> cos” x —3sinx.cosx +sin’ x +cos’ x =0

& sin’ x —3sinx.cosx +2cos’ x =0 <> tan’ x —3tanx +2 = 0. Vay B dung.
* Phuong trinh <> cos’ x —3sin X.cos X +sin’x+cos’ x = 0

& 2cos’ x —3sinx.cos X +sin’ x <> 2cot’ x —3cotx +1=0. Vay C sai. Chon C.

* Phuong trinh < 1+cgs 2x _3.sm22x +1=0< cos2x—3sin2x+3=0. Vay D dung.

Cau 14: Phuong trinh <> sin® x —4sinx.cosx +4cos’x =5 (sin2 X +cos’ x)

. . . 2 .
< —4sin’ x —4sinx.cosx —cos’ x =0 <> (2sinx +cosx) < 2sinx +cosx =0

1 PP ST A A . \ -
S tanx = 3 — ¢0 2 vi tri biéu dien nghiém trén dudng tron lugng gia. Chon C.
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tanx =1 x:%+kn

Cau 15: Phuong trinh < 1-3tanx +2tan’ x = 0 <

1 &
tanx = — 1
2 X = arctanz +km

" Véi x € (-2m; 21) > 21 < §+kn <me —% <k <% K2k e {-2:-10])

" Vi x e(2m; 21) > 21 < arctan% +kn<2n

CASI0 18 565 < k < —24,565—*% sk e {_28; —27; —26;— 25}

Xapxi
Vay c6 tat ca 8 nghiém. Chon D.

Céu 16: Phuong trinh <> 4sin’ x +3+/3sin2x — 2cos’ x = 4(sin2 X +cos’ x)

cosx =0
@3\/§sin2x—6coszx=O<:>6cosx(\/§sinx—cosx)=0<:> an 1
X =——
NE)
X =2 t+kn E+k7r>0<:>k>—l"—EZ>1<mm=O—>x:E
2 Chox>0 2 2
< 1
X =2 t+kn E+k7r>0<:>k>——“—EZ>kmin=O—>x=E
6 6 6 6

So sanh hai nghiém ta dugc x = g 1a nghiém duong nho nhit. Chon B.

Cau 17: Chon D.

Cau 18: Phuong trinh <> 2sin’ x + (1 - x/g)sin X.COSX + (1 - \/g)cos2 X =sin’ X +cos’ x

& sin® x+(1—\/§)sinx.cosx— 3cos’x =0

T
tanx = —1 x=——+kn
@tanzx+(1—\/§)tanx—x/§=0<:> \/_<:> 4
tanx =+/3 x:£+kn
3
—E+l<n<0<:>k<lﬂ>kmax —0—>x=—"
Cho<0 4 4

1 2
§+kn<0<:>k<—§ﬂ>kmax =—1—>x:—?7t

So sanh hai nghiém ta dugc x = —g a nghiém am 16n nhat. Chon B.

Ciu 19: Dat t:sinx+cosx:ﬁsin(x+§j. Vi sin(x +§)e[—l; 1]:>te[—\/§;\/5]

|

, . 2 N . .
Taco t2 = (SIIlX + COs X) = Sll’l2 X+ COS2 X 4+ 28In X.COSX => SIN X.COS X =

Trang 36



t=1
t=—5

2
Khi do, phuong trinh da cho tr¢ thanh vl

+2t:2<:>t2+4t—5:0<:{

f. . . oo 1 . T . T
Véi t =1, taduogc sinx +cosx =1<> sin X+Z =— <& sin X+Z :smz

V2

X+£:§+k2n x=k2n

= = T ,keZ.Chon B.
i T x=—+k2n
X+—=n——+k2n 2
4 4
Cau 20: Bit t =sinx +cosx > sin2x =t* —1

Phuong trinh da cho tro thanh 3v2t+2(t* —1)+4 =0 < 2t +3J2t+2=0. Chen A
Cau 21: bat t =sinx +cosx = \/Esin(x +§j Piéu kién —\/5 <t S\/E

Taco t* = (sinx +COSX)2 =sin” X +cos’ X +2sinX.cosx = sin2x =t> —1
Khi d6, phuong trinh da cho tré thanh S(t2 - 1) +t+6=0< 5t +t+1=0:vd nghiém.

Nhan thdy trong cac dap an A, B, C, D thi phuong trinh ¢ dap an D vo nghiém.

Vay phuong trinh da cho twong duong v&i phuong trinh 1+ tan® x =0 Chon D

Cau 22: bat t =sinx + cosx :\/Esin(x +§j Piéu kién —\/EStS\/E

, . 2 . . .
Taco t* :(smx+cosx) =sin’ X +cos’ X +2sinx.cos X = sin2x =t*> —1

2

t=1

Phuong trinh da cho tr¢ thanh t=1- ! (=3

<:>t2+2t—3:0<:>[

Véi t =1, ta dugc \/Esin(x+§j:1<::>sin(x+§):L

NG

x+—="4kon x=k2n
o sin| x+ 2 | =sin s < 4 = T ,keZ
4 i i x=—+k27
X+—=n——+k2n 2
4 4
* THI: Véi x =k2n<0 <= k<0—2L5k =-1->x=-2n
L. T 1 ez 3
-TH2:V0'1x:5+k2n<0<:>k<—z—>kmax:—1—>x:—7.

Vay nghiém 4m 16n nhit ctia phuong trinh 13 x = —%. Chon C.
Cau 23: Dat t=sinx—cosx = ﬁsin(x—%j. Piéu kién —/2 <t < V2.

, . 2 . . .
Taco t? :(smx—cosx) =sin® x + cos’ X —2sin X.cos X = sin2x =1—t*

Trang 37



t=1
2
5

Phuong trinh da cho trd thanh 5(1-t*)-16t+16=0=

Véi t=1=sinx—cosx =1 (¥)

Mt khac (sinx +cos x)2 +(sinx —cos x)2 =2, két hop véi (¥) suy ra

NG

(sinx+cosx)2 +1:2<:>sinx+cosx:i1<:>sin(x+§j:i7. Chon D.

Cau 24: bat t =sinx—cosx = 25in(x—§]. biéu kién —\/EStS\/E.

2
Taco t’ :(sinx—cosx)2 =sin” X +cos” X —2sin X.cos X = sin X.cos X :1—Tt
- - 1-t° t=-1
Phuong trinh da cho tr¢ thanh 6t+7 +6=0< 13
s |mtesnlx =) emn(f-x)-
=VJ2sin| x—— |=-1&sin| x—— |=——Ssin| ——X |=—
4 2 2
<:>cos{——(ﬁ—xﬂ—iacosix+£j— Chon C
4 2 4) 2
2
Cau 25: bat t =sinx —cos x (—ﬁﬁtéﬁ) —>sinx.cosx=1%t .
Phuong trinh tr& thanh (1+\/§)t—(t2 -1)-+3-1=0
t=1
<:>t2—(1+\/§)t+\/§:0<:> & t=1.Chon C
t=+3
2
Cau 26: bat t =sinx —cosx (—\/ES‘[S\/E) —>sinx.cosx:1_7t .
Phuong trinh tré thanh (1+\/§)t+1—t2—1—\/§:0
, t=1 ) )
ot —(1+\/§)t+\/§:0<:> =sinXx—cosx =1<cosx =sinx —1
t=+5
. .. 5 . . 2 sinx=0
Mit khac sin® x +cos” x =1=>sin’ x +(sinx —1) =1 | 1.Ch(.)nD.
sinx =

Cau 27: Ta co (1+sinx)(l+cosx):2<:>1+sinx+cosx+sinx.cosx:2
& sinx +cosx+sinx.cosx =1< 2(sinx+cosx)+2.sinx.cosx =2 (¥)

t? =1

bat t:sinx+cosx(—x/§Sth/E)—)Sinx.cosx:
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Khi d6 (*) tré thanh 2t+t2—1=2<:>t2+2t—3=0<:>{ 3:>sinx+cosx=1

Taco cos| x -2 :cosx.cos£+sinx.sinE:—2(cosx+sinx):—2.Ch(_)nC
4 4 4 2 2

sinX cosXx
+

Cau 28: Phuong trinh < \/E(sin X +COSX) = .
CosSX sinx

2 2
<:>\/5(sinx+cosx)zsm X +cos X _ 1

*)

sin X.cos X Sin X.cos X
o . . T) .
bat t=sinx+cosx = 251n(x+zj nén te[—\/a; \/5]

2

Suy ra sinx.cosx =

nén (*) tré thanh ﬁt:l 2 S t=—2

Do d6 sin X+E :—1<:>x+£=—£+k27t<::>x=—3—n+k27t:>x:—3—7E
4 4 2 4 4

Vay cosx = cos(—3—nj = —ﬁ. Chon B.
4 2
CAu 29: Phuong trinh <> 1+ (sinx +cosx )(1—-sinx.cosx) =3sin x.cosx (*)

bat t=sinx +cosx = 2sin(x+gj nén te[—x/z; \/5]

t=-1
R s -t 1-t?
nén (*) tré thanh: 1+t.| 1- 2 =3. 5 olt=-1-42

t=—1+2

2

Suy ra sinx.cosx =

x+==-"ikom
Vi t=-1, ta dugc sin(x+£j:—%<:> 4 4 =
x+§:n+§+k2n x=n+k2n

X = —£+k2n

Vay cos(x+§) = ig. Chon D.

Cau 30: Phuong trinh < (2cos2x + 5)(sin2 X —cos’ x)(sin2 X +cos’ x)+3 =0

2 cos2x:l
< —c0s2x(2c0s2x+5)+3=0< —2cos’ 2x —5c0s2x +3=0 < 2
cos2x =-3
2x:E+k2n x:£+kn 7n 5m 11
& & ma xe(0;27t)—>x: E;—n;—TC;—Tc . Chon B.
6 6 6 6

2x:—£+k2n x:—£+kn
3 6
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Cau 31: Phuong trinh <> cos® X —sin 2x = V2 +sin? x < sin 2x —cos 2x = —/2
& +/2sin 2x—E =2 < sin 2x—E =—1<:>2X—£=—E+k2n
4 4 4 2

©x=—§+kn ma xe(O; 3n)30<—g+kn<3n<:>%<k<%5

MakeZ —>k= {1; 2; 3} nén co tit ca 3 nghiém can tim. Chon C

Cau 32: Phuong trinh < %sin 5x +73cos 5x =sin7x < sin5x .cos§+ cos 5x.sin§ =sin7x

7X=5X+E+k27t X=E+kﬂi
@sin(5x+§j:sin7x<:> 3 = 6 . (keZz)
7x:n—5x—E+k2n x:£+—7c
3 18 9
2 T T nm St Tn
Kéthop xe|0; — | >x=9—; —; —; — . Chon A.
2 6 18 18 18

Cau 33: Phuong trinh < 2sin’ x + 3sin x.cosx —2cos” X =sin” X + cos” X

. 2 .
. ) sin x sin x
< sin*x +3sinx.cosx—3cos’ x =0 < +3. —-3=0 (cosx #0)
COS X COS X

& tan’ x+3tanx —3=0—"""" 3¢+ 3t-3=0. Chon D.
sin(x +£j €|:O; \/5]
4

Suy ra t’ :(sinx+cosx)2 =1+2sinxcosx < sin2x =t> -1

Cau 34: bat t = |sin X +COS X| = \/5

Do d6, phuong trinh tré thanh: 2t> —2-3/6t+8=0< 26> -3/6t+6=0 <t :%

\/g 2

Vay sin2x =| — —lzl. Chon C.
2 2

. T
Sin| X ——
( 4)

Suy ra t’ :(sinx—cosx)2 & tP=1-sin2x & sin2x =1-t>

Cau 35: bat t= |sin X —COS X| =2

e[ 0;42]

t=1
Do d6 phuong trinh tré thanh: t+ 4(1 —t ) =l 3

Véi t=1, ta duoc sin2x:0<:>x:%e[0; 2018n]<:>ke[0; 4036]

Ma k € Z —>c6 tit ca 4036—0+1=4037 nghiém can tim. Chon A

Cau 36: Ta ¢O y.sinx+y.cosx+2y =sinx+2cosx+1 < (y—1)sinx +(y—2)cosx =1-2y
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Phuong trinh c6 nghiém khi: (y—1)" +(y—2)" > (1-2y) @ y*+y-2<0& 2<y<I
Dodé M=1;m=-2->M>-m*=1>~(-2)" =-3 Chon A

Cau 37: Phuong trinh <> sin® x ++/3sin x.cos x =sin’ x +cos’ x

T
cosx =0 x=_+kn
@cosx(ﬁsinx—cosx)zO@{ \/_<:> 2 (keZ)
tanx =+/3 =" kn
3
i T . i 1 5
TH1: Véi x ==+kn ma x€[0; 3n]=>0<—+kn<3n=>-—<k<=
2 2 2 2
n 31 S5mw
—>k={0;1; 2 => x=<—; —; — ¢ (3 nghiém
(0:1:2) = x={ 35 2% 5 3 nghiem
I T \ b 1 8
TH2: Véi X=§+k7t ma xe[O;3n]30£§+kn£3n:>—§£k£§
—>k:{0;l;2}3x: E;ﬂ;kc (3 nghié¢m)
333
Viay phuong trinh d4 cho ¢6 6 nghiém can tim. Chen B.
Cau3s: Taco A=—XTL oA sinx+4A =cosx+1< 2Asinx—cosx =1—4A (¥)
2sinx+4
Phuong trinh (*) c6 nghiém khi: (2A)° +(~1)" > (1-4A)’ & 3A7-2A <0 0< A s%

Do do M:% N:O—>M+N:§+O:§ Chon C
Cau 39: Véi cosx:0<:>x:g+kn—>sin2x:1—cos2x=1
Do d6 phwong trinh tr thanh: 3.1° =0 (vo Iy) = x :g+kn khong 1a nghiém.

L. T
V61 cosx #0< x#—+kn

—1=0<3tan’x+2tanx—-1=0

. 2 .
Phuong trinh tr¢ thanh: 3.( S x j 42, 20X

COs X COs X
T x>0 3n
tanx = -1 x:—z+kn—>xmm:7
= 1 &
tanx =— 1 x>0 1
3 X = arctan 5 +kn———x_, =arctan g

Vay nghiém duong nho nhit ctia phuong trinh 1a x = arctan % Chon C.

Cau 40: t:sinx+cosx:\/Esin(x+§j:>te[—\/§; \/5]
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2
. 2 . . t"—1
Suy ra t* = (sinx+cosx) =1+ 2sinX.cos X <> sinXx.cosx =

2

Do d6 phuong trinh tré thanh: 2t=2t’+4t-5=0t=1

T T
' ( th \/E X+4 4+ T X T
Ssin| Xx+— |[=—& & .
4 2 b T x=—+Kk2n
X+Z:n—z+k2n )

e Véi x=k2n —>x,=0nén P=3+sin0=3

. V6i x:§+k2n—>x0 =X nén P=3+sinn=3.Chen A

T
2
Cau 41: Phuong trinh < 2(sin3x +sinx)— 2/3sin’ x = sin 4x

sin2x =0
< 4sin2x.cosX = 2sin 2X.cos 2x + 2\/§sin2 2X <&
x/gsin2x+0052x =2c0sX

_ka

2
& =
ﬁsin2x+lcos2x:cosx inl 2x+ T | =gin| T ®
7 7 sin X+€ =sin E_X @)

2x =km X

x+ 2= _x+kon X:EJrkﬂ
2 9 3

Giai (") taduge | © = (keZ)
2X+g=n—g+x+k2n x=21k2n

Véi x € (0; 2n) — phuong trinh c6 tat ca 3+3+1=7 nghiém. Chen C.
Ciu 42: Diéu kién: sinx +cosx # 0 < sin(x+£j 20 x %L tkn (kez)

Phuong trinh trg thanh: 2sin” X cos X +2sin X.cos’ X +sin X +cos X = V3 cos 2x(sin X +CoS x)
= 2sinx.cosx(sinx+cos X)+sinx +cosx =+/3 cos2x(sinx+cosx)

< sin2x +1 Z\/§COSZX @%sian—?cost :—%<:> sin(2x—§j :—%

2x—£:—g+k2n 2X=E+k2ﬂ: x:£+kn

12
= = =

2x—£zn+£+k2n 2x:3—n+k2n x:3—n+kn
3 6 6 4

Duya vao duong tron lugng giac trén (—m; 1) = Phuong trinh ¢6 2 nghiém. Chen B

Cau 43: Phuong trinh < %sin X —gcos X =sin3x < sin(x —gj =sin3x
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3X:x—E+k2n 2x:—£+k27c x:—E+kn
o o A =N y (kez)
3x:n—x+E+k2n 4X=—Tc+k27't x:£+—7E
3 3 3 2

THI: Véi x=—%+kn ma x € [0; 2018n]:%£k£é+2018

12107n

K =1
= e _)Xmin :S_TE; Xmax :—£+2018ﬂ::
K, = 2018 6 6

TH2: Véi x =§+% ma x € [0; 2018n]:>—§£k£—§+4036

k. =0
=4 ™ =X, = E; X, = T 20187 = 60557
k_ =4036 3 3

So sanh hai TH, ta dugc x, = 121607n; X, :%: X, +X, = 121097

. Chon A.

Ciu 44: Diéu kién: sinx +cosx # 0 < sin(x +gj 20 x £ —%Jrkn (kez)

Phuong trinh trg thanh: cos4x —cos2x +2sin” X = 0 <> 2cos” 2x —1—c0s2x +1—co0s2x =0

Ekn

) cos2x =0 2X=E+kﬂ? X = — 4 —
< 2c0s°2x—2¢0s2x =0 & o 2 o 4 2 (kez)
cos2x =1
2x = k2= x =kmn

Duya vao diéu kién va duong tron luong giac, da giac can tim 1a ABCD

2
2 37)

Véi A(1; 0), B( ;

g.z 2 = S,uep = 2S5 =2 . Chon D.

Taco S, .ue :%d[B; AC].AC = 5

1
>
Cau 45: Phuong trinh <> 3sinx.cos” x —sin’ x =sinx

& 3sinx.cos? x —sin® x = sin x.(sin2 X + cos’ x)

. X =kn

3 . 5 . sinx =0
& 2sin” X =2s8IinX.cos” X < 2sinX.cos2x =0 < & n kr
cos2x =0 Xzz+7

Vé6inghiém x =kn ta lay hai diém A(1; 0) va B(-1; 0)
e . n n  km A e -2 \ \ \ .7
Véinghiém x = 2 + > ta lay bon diém (dua vao duong tron lugng giac):

(L) ) o] o £,

272 272 ’ 27 2

D@ thdy da giac can tim 1 AMNBPQ = S AMNBPQ = 25 AN

Trang 43
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Véi AMNB la hinh thang cdn = S5 = Ed[M; AB].(AB+MN) = 5

1+\/5

2

Vay dién tich da giac can tinh 1a S = 2. =1+4+/2. Chon C

2
CAu 46: Phuong trinh di cho vo nghiém < 1° + (—\/5) < (Zm)2 S4m’ >4 o m’ >1

meZ

me [—10; 10] =m= {_10; _9----—2,2,3..,,10}

Két hop {
Vay c6 18 gia tri ctia tham s m. Chon C.
Ciu47: PT < \/Ecos(x—gj = \/E(mz +1) =S cos(x—gj =m’+1

L m’+1>1 )
Phuong trinh v6 nghiém < <& m” >0« m=#=0. Chon D.
m’+1<-1
m=>0

Céu 48: Phuong trinh dé cho c6 nghiém < (m+ 1)2 +m’ > (l—m)2 oSm’ +4m>0 < { <4
m_ p—

meZ

=m={-10; -9..-4,0,1,2....10} suy ra c6 18 gia trj cia tham s6 m. Chon C.
me[—lO; 10]

Két hop {

1-cos2x

Ciu 49: PT < (m+1) —sin2x+cos2x =0

< m+l-mcos2x —cos2x —2s8in 2xX +2¢os 2X :0<:>(m—1)cos2x+2sin2X:m+1
Phuong trinh da cho c6 nghiém < (m—l)2 +2° 2(m+1)2 S dm<4 o m<l

meZ

= ¢6 2020 gi4 tri ctia tham s6 m. Chon D
m e[-2018; 2018]

Két hop {

Cau 50: tan X + mcotx =8 < tanx+ =8 < tan’x—8tanx+m =0

tan x
Pit t=tanx=>teR suyra t* —8t+m=0

Phuong trinh c6 nghiém < A'=16-m>0< m<16. Chon D.

Trang 44



