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PHUONG TRINH LUQNG GIAC
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Yahoo: changtraipkt
Mobile: 0976266202

MQT SO BAI TAP CO BAN

Phuong trinh lugng giac co ban:

COSX =COSa < X =ta + 2kr
. . X=a+2kr
sinXx=sinag <

X=m—-a+2kr,kKeZ

tanx=tana < x=a +kr

cotx=cota < Xx=a +krx

Bai 1. Giai phuong trinh

2cos’ (% coszx) =1+ cos( 7 sin 2x)

Lol gidi:
Phuong trinh twong duong voi

2cos? (% coszx) =1+cos(7sin2x) < 1+ COS(ﬂCOSZX) =1+ cos(7 sin 2x)
N COS(ﬂCOSZX) = cos(75in 2X) <> 7COS*X = 17 5in 2x + k27

& C0S°X = +5in 2x + 2K <> cos2x £ 2sin2x =4k -1 (*)

Phuong trinh (*) ¢6 nghiém khi va chi khi (4k —1)2 <P+ s

Khi d6 phuong trinh (*) tré thanh

COS2X+2sin2Xx = —1 <> 2¢0s? X+ 4sin xcos x =0 < cosx(cosxiZsin x) =0.
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cosx=0 Vs
X=—+kr 1
& +1<:> 2 ,keZ,tanazi.
tanx__E X=ta+kn

Vay phuong trinh ¢é nghiém la {x :%+ kz,ta+kr,k eZ, tan :%}

Bai 2. Tim tat ca cac nghiém nguyén cia phuong trinh

cos(%(Bx—\/sz +160x+800)j =1

N .

Loi gidi:
Phuong trinh twong duong voi

%(3x—\/9x2 +160x+800) — k27K e Z <>J9x? +160x +800 = 3x—16Kk

25
3k +5

3x-16k >0 3x-16k >0
=N Lo
9x? +160x +800 = (3x — 2k Ox = 24Kk — 40—

. . k=-2 [k=-10
Vay voi x,ke Z = 25:3k +5= v
x=-7 |x=-31

Vay c6 hai nghiém théa mén yéu cau bai toan la {x =-7,x =-31}.

Bai 3. Tim nghiém dwong nhé nhit cua phuong trinh

cos[n(x2 +2x—%D =sin(zx)

Loi gidi:
Phuong trinh twong duwong voi
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cos[n(x2 +2x—%D =sin(zx’) cos(%—n(x2 +2x)} =sin(zx’)

T X2+2X):7rxz+k27r
c>sin(7z(x2+2x)):sin(7zx2)<:> keZ
ﬂ(X2+2X):7r—7rX2+k27r
x=k
= / =x>0=> kZ0:>k—0:> —\/§_1>0
X=—li 4k +3 Ke?Z = Xin = 5
2
Vay nghiém cta phwong trinh & x :ﬁ.
Bai 4. Tim nghiém x thudc doan [0;14] thoa mén phwong trinh
cos3Xx—4cos2x+3cosx—4=0
Lo gidi:
Phuong trinh twong duong voi
4cos3x—3003x—4(c032x+1)+3cosx:O
c>4cos3x—80032x=0©cosx:0<:>x=%+k7z,kez
0£X£14:>0£%+k7z£14:>k6{0,1,2,3}
Vay c6 4 nghiém théa man yéu cau bai toan 1a x e {%3?7[57”77”}

BAI TAP PE NGHI

Bai 1. Tim tat ca cac nghiém thudc doan [~1,10] cua phuong trinh

3

. T . T
SIN XCOS— +COS X SiN— = —
5 5 2

Bai 2. Tim nghiém dwong nhé nhit cia phuong trinh
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cos(7x* )= cos(n(x+1)2)
Bai 3. Tim tat ca cac nghiém nguyén cta phuong trinh
cos(£(3x—\/9x2 +80x—40)j =1
10
Bai 4. Giai phuong trinh
VX8 +3x4 =2 sin(;z(16x2 +2x)) =0
Bai 5. Tim cac nghiém thudc doan [0; 27 |ciia phuong trinh

. €0S3x+sin3x
5/sinx+ ——

- =C0S2X+3
1+ 2sin2x

Bai 6. Tim nghiém x (% ﬂj thda man phuong trinh

2sin 2x—3cost+2(35inx—cosx) =7

PUA VE PHUONG TRINH BAC NHAT POI VOI SINX, COSX

Can nhé dén cac bién dbi sau, khi xuat hién cac biéu thirc nay khi giai toan s& 4p dung céach bién

d6i tuong tu.

+ cosxi =+/2 sin(xi%) = \/ECOS(Xi%J

sin xicosx=\/_(smx

V272
sinxi\@cosx:Z isinxiﬁcosx =2sin xiﬁ = 2C0S x¢£
2 2 3 6
\@sinxicosx:z(gsinxi%cosx :Zsin(xi%j=2003(x¢%J

BAI TAP MAU
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Bai 1. Giai phuong trinh: sin 3x —~/3c0s3x = 25in 2x

N -

Lo gidi:

Phuong trinh d& cho tuong duong vai

sin 3X—\/§COS3X= 2sin2x < 2(%sin 3x—§cosSxJ =2sin 2X
3x—£:2x+k27r x:£+k27r
<:>23in(3x—%j:2$in2x<:> 3 = :’ 5 keZ
3x—£:7r—2x+k27z x:—”+k—”
3 15 5

Bai 2. Giai phuong trinh

Sin X + C0S XSin 2X ++/3c0s3X = 2(cos4x+sin3 x)

Lo gidi:
Phuong trinh twong duong voi
sin x+%sin 3x+%sin x+\@cos3x = 2cos4x+gsin x—%sin 3X

& sin3x+ \/§0053x = 2C084X & cos(sx —Ej = c0s4Xx

3x—£:4x+k27r x:—ﬁ—an
= 6 = 6
T 2r

3x—£:—4x+k27r X=—+k—
6 42 7

Bai 3. Giai phuong trinh

\/é(sin 2X+5in X)+C0S2X —COS X = 2
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Loi gidi:

Phuong trinh twong duong voi

\/é(sin 2X+5in X)+C0S2X —COS X = 2

= ﬁsin2x+£c032x + ﬁsinx—lcosx =1
2 2 2 2

= cos(Zx—ﬁ)Hin(x—zj =1 2sin? (x—zj—sin(x—ﬁJ =0
3 6 6 6

T
. T X=—+Kr
sm(x—gjzo 6

= S| X=nm+k2r keZ

sin x—z —1
6) 2 X:%+k27r

Bai 4. Giai phuong trinh

3sin (x—£j+4sin(x+£J +5sin (SX +£j =0.
3 6 6

Loi gidi:

Phuong trinh twong duong voi

3sin x—Z +4c0s r_ x+£ =-5sin 5x+£
3 2 6 6
@3sin(x—£j+4cos(£—x}:53in(5x+7—”j
3 3 6
o 4 3 ., R .
bat smazg;cosa:g,khldo phuong trinh twong duong voi

. T . r 7 a krn T a k=
5sin| X——+a |=58IN| 5X+— | & X=—+—+—VX="Z——+—
3 6 24 4 2 36 6 3
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_ — 1-2sinx)cos x
Bai 5. Gidi phuong trinh: -
al’>. Llat phuong tril (1+2sinx)(1-sinx) v

Loi qidi:
sinx#1

Piéu kién: { 1 (*
smx;&—a

Khi d6 phuong trinh tuong duong vai:
COS X —Sin2X = \/§(1+ 25sin X —sin x — 2sin? x) &> C0S X —Sin 2X :\/5(0032x+sin X)

V3 V3

= cosx—«/@sin X =x/§c032x+sin 2X @%cosx—Tsin X =—c052x+%sin 2X

2x—£:x+£+2kn x:£+2k7r
Qcos(x+%j:coss(2x—%j© 6 3 = 2 keZ

2x-Z = —x-Z 4 2kn x:—1+2k—ﬂ
6 3 18 3

So sénh véi diéu kién (*) suy ra nghiém cua phuong trinh la: x = —1+2kTﬂ, keZ.

Bai 6. Giai phuong trinh: 052X —~/35in 2X —/3sin Xx—cosx+ 4 =0.

Loi gidi:
Phuong trinh d& cho tuong duong véi:

Ecost—ﬁsinZX - Ecosx+£sinx +2=0

2 2 2 2

c>cos(2x+£j—cos(x—£}t2:0<:>—cos 2(X—£j+ﬂ —cos(x—£j+2=0
3 3 3 3

—cosZ(x—E]—cos(x—£j+2 =0 < —2c0s? (x—£j+1—cos(x—£j+ 2=0
3 3 3 3
= cos(x—ﬁj—l —2COS(X—£)—3 :Oacos(x—z}lzo

3 3 3

@X—%=k27r<:>X=%+k27r,keZ.
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Vay phuong trinh ¢6 nghiém la: {x :%+ k2m,k € Z}.

Bai 7. Giai phuong trinh: (sin X ++/3 cos x)sin 3x=2

Loi gidi:
Phuong trinh tuong duong vai:

(%sin x+§cos stin =1l sin(x +%)sin 3x=1

-1<sin| x+—|<1 . .
3 nén phuong trinh tuong duong véi

-1<sin3x<1
sin(x+£j:1
3
oS X==+kr
nxg)
sin| Xx+— |=-1
3
sin3x=-1

Bai 8. Giai phuong trinh:

4(sin4 X + cos4x)+\/§sin 4x = 3+(1+ tan 2x tan x)sin 4x

Loi gidi:
Diéu kién: cosxcos2x = 0 (*).

Phuong trinh d& cho tuong duong véi:

4(1—£sin2 2xj+\/§sin 4x = 3+(5|n Xsin 2X + COS X €03 2XJsin 4x
2 COS X C0S 2X
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= cos4x+«/§sin 4X =2sin2x < %cos4x +§sin 4X =Sin2xXx < sin(4x +£) =5sin2x

4x+£:2x+k27r x:—1+k7r

o 6 N 512 'k €7 théa mén (*).
4x+£:7r—2x+k27r x:—ﬂ+k£
6 36 3

Bai 9. Giai phuong trinh \/§(sin 2X —C0S X) +5in X —C0S 2X = 2

e

Loi gidi:
Phuong trinh tuong duong voi

\/§sin 2x—cost+sinx—«/§cosx=2<:>§sin 2x—10032x+15in x—%cosx=1

= —cos(Zx +£)—cos(x +£J =1« 2c0s? (x+£j+cos[x +£j =0
3 6 6 6

T
p X:§+kﬂ'
cos(x+—6j:0

= x:%+k27r keZ

/4 1
cos(x+—j=—— 5
6 2 x:—?+k27r

Vay phuong trinh ¢6 nghi¢m 1a x € {%+ kﬂ;%-f- k27r;—5?7[+ k27, k e Z}

sSin Xsin 2x + 2sin X cos? X +sin X + CoS X
— J6c0s2x

T
cos| X——
( 4j

Bai 10. Giai phuong trinh

Loi giai:
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biéu kién: cos(x—%) #0

Khi d6 phuong trinh twong duong voi

25iN? X COS X + 2 C0S® XSiN X +Sin X + COS X
— J6c0s2x

i(sin X +COS X)

2

< 1+2sinXCOSX = \/§COSZX = gcoﬂx—%sin 2X =%

2x+£:£+k27r x:1+k7r
T Vid 6 3
= cos(2x+€j =C0S— & =
T

ox+ 2 =2 ikor x=-2"1kr
6 3 4
Déi chiéu vai diéu kién suy ra nghiém x = %+ kz thoa man

Vay phuong trinh c6 nghiém x e {%+ kz,k e Z}

BAI TAP PE NGHI

Bai 1. Giai phuong trinh

cos’x —/3sin 2x =1+sin? x.
Bai 2. Giai phuong trinh

4(sin* x + cos*x) +~/3sin 4x = 2.
Bai 3. Giai phuong trinh

24/2 (sin x+c0s X) €0 X = 3+ COS2x.

Bai 4. Giai phuong trinh

] ] 2r ]
\/Esm(ﬁ—ﬁ)—«/gcos(ﬁ—lj = 25|n(E +—j—25ln[
5 12 5 12 5 3 5

Bai 5. Giai phuong trinh
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cosx+sin(2x+%)—sin(2x—%}+1:«/§(l+ 2C0SX).

Bai 6. Giai phwong trinh: 16 cos* (x + %) —4/3c0s2x+5=0.

Bai 7. Giai phuong trinh: J3cos xtan? x+sin x = 4tan x—sin xtan? x—/3 cos X.

(2—\/§)cosx—23in2 ()2(—72)

2cosx-1

Bai 8. Giai phuong trinh: =1.

(35in x—1)(2J§cosx—1) 1
Bai 9. Giai phuong trinh: ==
sin x(Zx/§cosx+1) 2

1-cosx ﬁ(cosx—%)

Bai 10. Giai phwong trinh: ——— =
SIN X

Bai 11. Giai phuong trinh: /3 (sin2x—cos x)+sin X —€os2x = 2

PHUONG TRINH POI XUNG VOI SINX, COSX

Phuong trinh c6 dang

a(sinx+cosx)+bsinxcosx+c=0
a(sinx—cosx)+bsinxcosx+c=0

t? -1
2
1-t?
2

t=sin X+COSX€[—\/§;\/§]:>Sin XCOS X =
bat
t=sin x—cosx{—ﬁ;\/ﬂ:sin XCOS X =

Pua vé giai phuong trinh véi an 13 t.

BAI TAP MAU

Bai 1. Giai phuong trinh
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] 3.
1+sin® x +cos®x :Esm 2X.

Loi gidi:
Phuong trinh twong duong voi

. 3 . . .
1+(S|n X 4+ COS x) —3sin xcos x(sm X 4 COS x) = 3sin X COS X.

2_
bit t =sin X+COSXE[—\/§;\/§]:>SinXCOSX=t 5 1.

Khi d6 phuong trinh tré thanh

3 tz_l t2_1 3 2 2
L+t =3 = [t=3 —= | o '+3 ~3t-5=0<(t+1)(t*+2t-5)=0

sSt=-1e —\/E;\/E :sinxcosx:0<:>sin2x=0©x=k—”,keZ.
[ ;

Vay phuong trinh ¢6 nghiém la: {x = k%, ke Z}.

Bai 2. Giai phuong trinh:
2x/§(sin X +C0s X)—sin2x =1.

- -

Lo gidi:
dat t =sin x+cos x :\/Ecos(x—%j € [—\/E\/E] =sin2x =t* -1.
Khi d6 phuong trinh tré thanh:

22t —(t* —1):1<:>t2—2x/§t=0©t(t—2\/§) =0t =0©cos(x—%j=0

<:>X—£=£+k7r<:>x=3—ﬂ+k7r,keZ.
4 2 4

Bai 3. Giai phuong trinh:
(1—\/§sin X COS X)(1+sm><+cosxj_l

2 2

=0.
Sin X+ Cos X ++/2

Loi gidi:
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Didu Kién: sin x+cos X +~/2 = 0 (*).

2_
Pit t =sin x+cosx:ﬁcos(x—%)e[—\/ﬁ,ﬁ}:sin XCOS X = ; !

Khi d6 phuong trinh tré thanh:

(1—%(% —1)](1%) =%c>(2+x/§—\/§t2)(2+t) =2

c>—\/§t3—2\/§t2+(2+\/§)t+2+2\/§:0
& (t-+2)(—v2r? —(2\/§+2)t—\/§—2) =0 (t-v2)(t-1)(v2t-2-2) =0

c{t: e ﬁco{x_gjzﬁ
t=1 \/ECOS(X—%jzl

T X=£+k27l'
X:Z-+‘k27l' 4

= < | x=k2rx ,keZ (théoaman (*)).

x=21" i kon
4 4

X:£+k27r
2

Vay phuong trinh c6 nghiém Ia: {x =%+ k27z,k27z,%+ k27, k Z}.

BAI TAP PE NGHI

Bai 1. Giai phuong trinh
sin X—Ccosx+7sin2x =1,
Bai 2. Giai phuong trinh
(1+x/§)(sin X —C0S X) +28in X oS X =1++/2.

Bai 3. Giai phuong trinh
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sin 2x+\/§sin(x—%j =1.

Bai 4. Giai phuong trinh
sin3x —cos3x + 2(sin x +cos x) =1.

Bai 5. Giai phuong trinh

2+(2+sin 2x)(_i+i+tan x+cotxj =0.
sinx cosx

Bai 6. Giai phuong trinh:
. 3 3 . 2
sin® X+ cos’x +sin x+cosx=7+\/§.
Bai 7. Giai phuong trinh:
1+sin’ x+c053x:gsin 2X.

Bai 8. Giai phuong trinh:

Sin XCOS?X + cos X sin? x+\/§(sin X+ COS X —Ssin 2X)—\/§
Sin X 4+ COS X —Sin X COS X

=0.
Bai 9. Giai phuong trinh:

(1+x/§)(sin X—C0S X) +28in xcos X =1+/2..

Bai 10.Giai phuong trinh:

sin 2x+\/§sin x(x—%) =1.

Bai 11.Giai phuong trinh: [sin x—cos x|+ 4sin2x =1.

Bai 12.

Giai phuong trinh: 5(1-sin 2x)—16(sin x—cosx)+3=0.

Bai 13.

Giai phuong trinh: (sin x + cosx—l)(z(sin3 X+c0s°) +1) = 2sin 2x.
Bai 14.

Giai phuong trinh: 2(sin® x+cos®x) - (sin x+cos x) +sin 2x = 0.
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Bai 15.
Giai phuong trinh: 2(sin® x+c0s’x) +sin 2x(sin x+cos x) = 2v/2 .
Bai 16.

Giai phuong trinh: (sin x+cos x—1)(2sin 2x+1) =(sin x+cos x)(2sin 2x -1).

PHUONG TRINH KET HQP TANX, COTX, SINX, COSX

Bai 1. Giai phuong trinh: 2(tan x —sinx)+3(cotx—cosx)+5=0.

Loi gidi:

Phuong trinh d& cho tuong duong vai

Z(ﬂﬂ sin xj+3[—+1 Cos x)
COS X sin x

<> (sin X+ cos x —sin X cos x) 2,3 o0
COSX sinx

tanx:—§
2

sin X+cosx—sinxcosx =0

Bai 2. Giai phuong trinh: 3(cotx —cosx)—5(tan x—sinx)=2.

Loi gidi:

Phuong trinh tuong duong vai:

S(EH cosxj 5[u+1 smx) 0
sin X COS X

3(cosx +sin x—sin xcosx) 5(cosx+sin x—sin xcosx)

sin X COSX

3 5 ] )
& | —————(cosx+sinx—sinxcosx)=0.
SinXx  cosx

Bai 3. Giai phuong trinh: \/E(sin X +C0S X) = tan X+ cot X.
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. .

Loi gidi:
Diéu kién: sinxcosx =0 (*).
Khi d6 phuong trinh tuong duong vai:

. sinx cosXx i . . 5 )
V2 (sin x40 X) = ——— 4+ =" < /2 sin xcos x(sin x +cos x) = sin? x +cos?x =1
cosx  sinx

2_
Dat t =sin x+cosx:\/§cos(x—%)e[—ﬁ,x/ﬂ:sin xcosx:t 5 l.

Khi d6 phuong trinh tré thanh:

%(t2 ~1)t=1s \/§t3—\/§t—2=0c>(t—\/§)(\/§t2+2t+\/§) —0et=+2
o ﬁcos(x—%) =2 o x =%+k27z,k e 7 . thoa man didu kién (*).

Vay phuong trinh ¢6 nghiém la: {x :%+ k2m,k € Z}.

Bai 4. Giai phuong trinh: cot x —tan X = sin X+ c0s X

- -

Lo gidi:
biéu kién: sinxcosx = 0
Khi d6 phuong trinh tuong duong vai:

Cosx sinx . : , ,
—————=sinX+C0os X < (sin x+cos x)(sin x—cos x +sin xcos x) =0
sinx  cosx

, . T
< Xét sinx+cosx=0tanx=-1< x=——+kr.

*

< Xet sin Xx—cos x+sinxcosx =0 ), dat

_ 2
t =sin x—cosx=—«/§cosx(x+%)e[—\/i,\/ﬂ:sin XGOS X =~ 2t .

Khi d6 phuong trinh (*) tré thanh:

2

t+1_2t =0t =1i\/§:>t:1—\/§<:>—\/§cos(x+%j:1—\/§

c>cos(x+%j:E=005a = X:—%ia+k27r.

V2
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Vay phuong trinh ¢6 nghiém la:

X:—£+kﬂ,—£ia+k27{,k e Z,coSa =E .
4 4 V2

Bai 5. Giai phuong trinh: 3(tan x+cot x) = 2(2+sin 2x).

Lol gidi:
Diéu kién: sinxcosx = 0.
Khi d6 phuong trinh tuong duong vai:

sin? X + cos? x)

i 3

3(ﬂ+ﬂj:2(2+sin2x)© ( : = 2(2+sin 2x)
COSX sinx Sin X cos X
Sin62X:2(2+sin2x)@sinz2x+23in2x—3=0c>(sin2x—1)(sin2x+3)=0

. théa man diéu kién.

2

Bai 6. Giai phuong trinh: 2tan X+ cot X =~/3 +— o
sin 2x

Lo gidi:
biéu kién: sin2x=0.

Khi d6 phuong trinh tuong duong vai:

2 sinX cosX
(tanx+cotx)+tanx:\/§+ : <:>( = j+tanx=\/§+
sin 2X COSX sInX

sin 2x

=2 2

SIN“ X+ COS“X
<:>_—+tanx=\@+ -

SIN X C0S X Sin 2X

<:>tanx:\/§<:>x:%+k7r,kez.

Bai 7. Giai phuong trinh:

3( _12 + 12 j—12:2\/§(tanx—cotx).
sinx  cos’x

- -

Lol gidi:
Diéu kién: sinxcosx = 0.
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Khi d6 phuong trinh tuong duong vai:

3(1+ tan® x +1+ cot? x)—12 = 24/3(tan x —cot )
N 3(tan2 X + Cot? x—2)—2\/§(tan X—Ccotx) =0

< 3(tan x—cotx)2 —2\/§(tanx—cot x) =0 < (tan x —cot x)(3(tan X —cot ) —2\/5) =0

< Xét tanx—cotx:0<:>x=%+k%.

o Xét tanx—cotx:¥<:>tan2x—ﬁtanx—lzo
tanx:\@ x:£+k7z

o 1 & 3
tan x = —

3 T
X=——+k
\/é T

BAI TAP PE NGHI

Bai 1. Giai phuong trinh: 4sin” x+3tan® x=1.

Bai 2. Giai phuong trinh: 1+ tan x = 2v/2sin x.

Bai 3. Giai phuong trinh: 1+3sin2x =2tanx .

Bai 4. Giai phuong trinh: tan® x(1-sin® x) + cos®x ~1=0.

Bai 5. Giai phuong trinh: 2sin x+cot x = 2sin 2x+1.

Bai 6. Giai phuong trinh: sin 2x —2cos® x +4(sin x—cos x+tan x—1) = 0.
Bai 7. Giai phuong trinh: cot® x = cos*2x +1.

Bai 8. Giai phwong trinh: sin® xtan X + cos’x cot X —sin 2x =1+ cot X + tan x..

1-tan x
1+tan x

Bai 9. Giai phuong trinh: =1+sin2x.
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Bai 10.

Bai 11.

Bai 12.

Bai 13.

Bai 14.

Bai 15.

Bai 16.
Bai 17.
Bai 18.
Bai 19.
Bai 20.
Bai 21.

Bai 22.

Bai 23.

Bai 24.

Bai 25.

Bai 26.

PHUONG TRINH LUQNG GIAC

Giai phuong trinh:
Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:
Giai phuong trinh:
Giai phuong trinh:

Giai phuong trinh:
Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Giai phuong trinh:

Dang Thanh Nam
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3(sin x+ tan x)
tan x —sin x

—2Cc0SX=2.

(tan X —cot X + 2tan 2x)(1+ cos3x) = 4sin 3x.

tan? x — 1+Cos X
1-sinx

1+tan x

1+cot2x:%.
sin® 2x
tan 2x +cot x =8cos’ X.
tan x = cot X + 2 cot® 2x..
tan X + Cot X = 2(sin 2x +€0s2x).
cotx =tan x+ 2tan 2x.
6tan x+5cot 3x = tan 2x.

2(cot2x—cot3x) = tan 2x + cot 3x..

3tan3x +cot2x =2tan X+

sindx

2tan x+cot2x =2sin2x +

sin2x

cotx—lzx/i(tan X+ cot x)(cosx—sin x).

sin(3x+”j
4
~

COS| X+ —
%)

3(tanx+1
3tan? x+(—)—4«/§sin(x—7—ﬂ) =1.
COS X 4

2+tanx =
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BIEN POI VE PHUONG TRINH CHI CHUA MQT HAM SO LUQNG GIAC
Cac cong thirc bién doi
sin* xjtcos“x:l—%sin2 2X
- 6 6 3 - 2
sin” X + CoS x:l—zsm 2X

2tanx X_l—tanzx

sin2x = —C >
1+tan” x 1+tan” x

Thuwdng gip cac phwong trinh dang:

asin® x+bsinxcosx+ccos’ x+d =0

Hoac asin® x+bsin® xcos x+csin xcos? x+d cos® x +(msin x+ncosx) =0

Phwrong phap gidi:

(i). Xét treong hop cosx =0 c¢o phai Ia nghiém cta phuong trinh hay khong.
(ii). Xét truong hop cosx = 0, khi d6 chia ca hai vé ctia phuong trinh thir nhat va th hai lan luot

cho cos? x va cos® x. Ta dugc cac phuong trinh thuan nhat bac hai, bac ba voi an la tan ..

BAI TAP MAU

Bai 1. Giai phuong trinh

2(sin6 x+cos‘3x) —sin XCos X

J2 —2sinx

- -

Loi gidi:
Diéu kién: sin x = %(*).
Khi d6 phuong trinh twong duong voi
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2(sin6x+cos‘3x)—sinxcosx=0
3 - 2 1 - - 2 -
=2 1—Zsm 2X —Esm2x:0<:>35|n 2X+sin2x-4=0
<:>(sin2x—1)(3sin2x—4):0<:>sin2x:1<:>x:%+k7z,keZ
e e Lo 2o o n , T S5
Doi chiéu véi diéu kién (*), suy ra k I¢ suy ra X:Z+(2k +1)7r=7+k27r

Vay nghiém cta phuong trinh la x = 577[+ k2rz,k € Z.

Bai 2. Giai phuong trinh

sin® 2x.cos6X +sin’ 3x :lsin gsin%.
2 2 2

N -

Lo gidi:

Phuong trinh twong duong voi

(1-cos4x)cos6x +1—cos6x =sin %sing—zx <> 1-C0s4xc0ossbx = sin%sing—zx

o 1—%(colex+ C0S2X) :%(cosx —c0s10x) < c0s2x+Ccosx—2=0

& 2c0s? X+c0sx—3=0< (cosx—1)(2cosx+3) =0 cosx=1< x=k2r,k e Z.

Bai 3. Giai phuong trinh

5sinx—2=3(1-sin x)tan2 X.

N -

Lo gidi:

Piéu kién cos x 0.

Khi d6 phuong trinh twong duong voi

a2
53inx—2=3(1—sinx)tan2xc>53inx-2:3(1_sinx)3'”2X
COS“X
- .
& 5sinx -2 =3(1-sinx) Sin ? <z>53inx-2=35'n_ X
1-sin” x 1+sinx
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< (5sinx—2)(1+sinx) = 3sin® x < 2sin® x+3sinx—-2=0

T
1 X=—+k2r
<:>(23inx—1)(sinx+2):0@Sinx:—<:> keZ.
2 5r
X:?+k2ﬂ'

Bai 4. Giai phuong trinh:

4sin® x +3cos® x—3sin x—sin? xcosx =0.

Lo gidi:
Nhan thiy cosx =0 khdng l1a nghiém ciia phuong trinh.
Xét cosx = 0, khi d6 chia ca hai vé ctia phuong trinh cho cos® x ta dugc phuong trinh:

4tan® x+3—3tan x(1+tan2 x)—tan2 x=0

& tan® x—tan® x-3tan x+3 =0 < (tan x—l)(tan2 x—3) =0

tanx =1 X=—+Kn .
N N ke
tan x = ++/3 X=i%+k7r

Bai 5. Giai phuong trinh:

sin xsin 2x +sin3x = 6.cos° x..

Lol gidi:

Phuong trinh twong duong vai:

2sin” xcos X +3sin x—4sin® x—6¢0s* x = 0

Nhan thiy cosx =0 khdng l1a nghiém ciia phuong trinh.

Xét cosx = 0, khi d6 chia hai vé ciia phuong trinh cho cos®x ta dwgc phuong trinh

2tan? x + 3tan x(1+tan2 x)—4tan3 X—6=0

& tan® x—2tan® x—3tan x+6 =0 < (tan x—2)(tan2 x—3) =0
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tanx=2=tang |X=TK7
= tan x = +/3 < x:i%+kﬂ’kez'
Bai 6. Giai phuong trinh:
1+3sin2x=2tanx.
Lo gidi:
Phuong trinh tuong duong vai:
1+3.%:2tanxc> 2tan® x —tan’ x—4tanx—-1=0
tanx=-1
& (tanx+1)(2tan’ x-3tan x-1) =0 < — 3417

4

BAI TAP PE NGHI

Bai 1. Giai phuong trinh: cos®x —4sin® x—3cos xsin® x+sin x = 0.
Bai 2. Giai phwong trinh: sin® (x—%)+35in3 (x+%} = COS X +5in 2X..

Ho] 3
- . sin” X +C0s°X
Bai 3. Giai phuong trinh : ———  =C0s2x ..
2C0s X —sin X

Bai 4. Giai phuong trinh: sin xcos2x = 6.cos x(1+ 2¢0s 2x).

2(cos®x + 2sin’ x)

Bai 5. Giai phuong trinh: =sin 2x.

2sin X +3cos X
Bai 6. Giai phuong trinh: sin x+cosx—4sin” x=0.

Bai 7. Giai phuong trinh: sin x(tan x+1) = 3sin x(cos x—sin x) +3.

Bai 8. Giai phuong trinh: +/2sin’ (x+%) =2sinx.
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8cos® (x + zj —C0S3x

Bai 9. Giai phuong trinh: =0.

1
COSX——
2

sin‘"’(x—Z)—\/Esinx

Bai 10. Giai phwong trinh: - 0.
sin X+ Cos X
. . . s bsindxcosx
Bai 11. Giai phuong trinh: 6sin X—2¢08° X = ———.
2C0S 2X

. T 2
sin (Sx +6j+ cos(3 —3xj
Bai 12. Giai phwong trinh:

cos(Zx—”)+sin(2x+”j
6 3

— sin x ++/3cos X

BIEN POI VE PHUONG TRIiNH TiCH
Cac cong thirc sir dung :

. . . a+b a-b
i. sina+sinb= ZsmTcosT .

. . . a-b a+b
il. sma—smb=2$|nTcosT.

... a+b a-b
iii. cosa+cosh = 2COSTCOST.

) .. a+b . a-b
iv. cosa—cosb:—ZsstmT.

Luu v :Cac thira sé chung

+1+sin 2x;cos2x;1+tan x;1+cot x c6 thira sb chung 13 sin x+cos .

+1—sin2x;cos2x;1—tan x;1—cot X c6 thira sé chung 1a sin x—cos x..
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+sin? x,tan’ x ¢ thira s6 chung 1 (1-cos x)(1+cosx).

+cos’x, cot” x ¢4 thira s chung 1a (1-sinx)(1+sinx).

Lueu Y Véi Bai tdp mdu sé 5. Cdc bai todn thuwong cho dwéi dang nay.
Thong thuong loai todn nay co6 dang :

(a+bsinx).f (cosx)+ f(sinx)=0

Ta phan tich dugc f (sinx)=(a+bsinx)g(sinx)

Khi do phwong trinh trg thanh :

- _ a+bsinx=0
(a+bsinx)( f(cosx)+g(sinx))=0< f (cosx)+g(sinx)=0

Vi du :Gidi phwong trinh :

9sin X+ 6.c0s X (1-sin x) - 2sin” x—7 = 0 <> 6.0s X(1-sin x) +(~2sin® x +9sin x-7) =0
< 6cosx(1-sin x)+(1-sin x)(-7+2sinx) =0 < (1-sin x)(6cosx+2sinx-7) =0
sinx=1
{6cosx+23in x=7=0

BAI TAP MAU
Luuy: Nhom cac sé hang véi nhau dung cdng thec céng, trir lireng giac
Bai 1.

Giai phuong trinh: sin X +sin 2x 4 sin 3x = COS X 4+ C0S2X + COS3X .

Loi gidi:
Phuong trinh tuong duong vai:

(sin x +sin 3x) +sin 2x = (€0s X + €C0$3X) + COS2X

&> 2sin 2XC0S X +Sin 2X = 2¢0S 2X COS X + COS2X

< sin 2x(2cosx+1) = cost(2c05x+1)
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cost——l x=+" 4 k2
< (2cos x+1)(sin2x—cos2x) =0 < = keZ
Sin 2X = c0S2X x=£+k£
8 2

Vay phuong trinh c6 nghiém la: x = {J_rz?ﬂ+ k27z;%+ k%, ke Z}.

Bai 2.

Giai phuong trinh: 1+ cos X +c0s2x+c0s3x =0.

Lol gidi:

Phuong trinh tuong duong véi: (cos3x+1)+(cosx+cos2x) =0 < 2cos’ S?X 120X cosX =0

3X 3X X 3X X
& 2C0S—| c0S— +c0S— | =0« cos—cosxcos— =0
2 2 2 2 2

cosx=0 x=£+k7r
= 3x < 2 keZ
cos—=0 T 2
2 X=—+k—
3 3
Bai 3.

Giai phuong trinh: €os X +€0S2X + €0S3x + c0s4x =0.

- -

Loi gidi:
Phuong trinh tuong duong vai:

(cos x +cos4x)+(cos2x+€0s3x) = 0 < 20035?)( cos%X +2c0s2X cosX =0

5x 3X X 5x X
COS—| c0S— +€0S— |=0 < cos—cosxcos— =0
2 2 2 2 2

cosizo X=rw+k2x

cosx=0 < x:%+k7r keZ

coss—xzo T 2
2 X=—+k—
- 5 5
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Bai 4.

Giai phuong trinh: sin3x —sin x+sin2x=0.

Loi gidi:
Phuong trinh tuong duong vai:

(sin3x—sin x)+sin 2X =0« 2cos2xsin x +2sinxcosx =0

& sinx(cos x +¢0s2x) =0 <> sin x(Zcos2 x+cosx—1) =0

sinx=0 X =k

< sinx(cosx+1)(2cosx—1)=0<| cosx=-1< keZ

X=i£+k&f

1
COSX=—
2

Bai 5.
Giai phuong trinh: cos10x —cos8x —cos6x+1=0.

Loi gidi:
Phuong trinh tuong duong vai:

(c0s10x —cos6x )+ (1—cos8x) = 0 <> —2sin8xsin 2x + 2sin*4x=0

& —4sin4xsin 2x(cos4x—cost) =0 < sin4xsin2xsin3xsinx=0

x—kZ
{sin 3x=0 B
=

. 3,keZ
sin4x =0 /s
X=k—
4

Bai 6.

Giai phuong trinh: 1+4Sin X+ €0S3X = COS X +Sin 2X + COS2X.

Loi gidi:
Phuong trinh tuong duong vai:
(1-c0s2x)+(cos3x —cos x) +(sin x —sin 2x) =0

& 2sin® x - 2sin 2xsin x +sin x(1-2cos x)=0

& sin x(23in X —2sin 2x+1—2(:osx) =0
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sinx=0 Xx=krx

& sin x(1—2cosx)(1—25in x):0<:> cosx:%<:> x=i%+k27z keZ
sinx:E X:£+k27r,X=5—ﬂ+k27r
L 2 L 6 6

Bai 7.
Giai phuong trinh: (2sin x—1)(2sin 2x+1) = 3—4cos’ X.

N -

Lol gidi:
(2sinx-1)(2sin2x+1) = 3—4(1—sin2 x) = 4sin® x -1

< (2sin x+1)(25in 2X +1) (2sin x—l)(ZSin x+1)

< (2sin x—1)(sin 2X—sin x) =0 < sinx(2sin x—1)(2cosx—1) =0

sinx=0 X=Kkr
] 1 s Y/
oSlsinx== o | x==+k2r,x=—+k2r ,keZ
2 6 6
1 T
COSX=— X=+—+k2r
L 2 L 3
Bai 8.

Giai phuong trinh: (€os X —sin x)cos xsin X = oS X C0S 2X.

Loi gidi:
Phuong trinh tuong duong vai:

(cos x —sin x) cos xsin x = cosx(coszx—sin2 X

S~

<> cos X(€0s x —sin x)(sin x —(cos x +sin x)) =0

2 : cosx=0 cosx=0
< —cos’x(cosx—sinx) =0 < =S

] =
COS X =SIn X tanx =1 T

Bai 9.

Giai phuong trinh: (2sin x+1)(3cos4x+ 2sin x—4)+4cos” x = 3.
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Loi gidi:

& (2sinx+1)(3cos4x +2sin x—4) +4(1-sin’ x) -3=0

< (2sinx+1)(3cos4x +2sinx—4)+(1+2sinx)(1-2sinx) =0
o

1+2sin x)(3cos4x-3) =0.

Bai 10.

Giai phuong trinh: cos® x+sin® x+cosx=0.

Lo gidi:
Phuong trinh tuong duong vai:
(coszx+ cos x)+sin3 x =0 <> cos x(cos X +1) +sin x(l—coszx) =0

< (1+cosx)(cosx+sin x—sinxcosx)=0.

Bai 11. Giai phuong trinh

sin(Zx—%j:sin(x—%J+g.

Loi gidi:
Phuong trinh twong duong voi

sin 2X—£ =sin x—ﬁ +£c>sin 2x—1 —sinzzsin x—z
4 4 2 4 4 4

< 2¢0s xsin(x—%) = sin(x—%) o sin(x—%j(Zcosx—l) =0

sin(x—%jzo x:£+k7r
= = 4 k eZ.

cosx:l X=i%+k27r

Bai 12. Giai phuong trinh

€0s2X —3sin 2x+5x/§sin(x+97ﬂj =3.
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Loi gidi:

Phuong trinh twong duong voi

. . O . .
C0S2X —3sin 2x+5x/§sm(x+7j =3 052X —3(1+sin 2x) +5(sin x+cos x) =0
< (sinx+cosx)(cosx —sinx)—3(sin x +cos x)2 +5(sinx+cosx) =0
< (sinx+cos x)(5—3(sin x+cosx) +(cos x—sin x)) =0

< (sin x+cosx)(4sinx+2005x—5):0<:>sinx+cosx:0<:>tanx:—1<:>x:—%+k7r

Bai 13. Giai phuong trinh

tan?x+tanx /2 . P
————=——sin| x+=|.
tan® x+1 4

Lol gidi:

Piéu kién cosx 0.

Khi d6 phuong trinh twong duong voi

cos’ x(tan2 X + tan x) :%(sin X+ C0SX) <> sin” X+ Cos XSin X :%(sin X +COS X)
<> sinx(sin x+cos x) :%(sin X +C€0S X) < (sin x +cos x)(sin x—%) =0

1
SINX=— \ .
PN 2 c>x=—£+k7zvx:%+k27zvx=%[+k27r,keZ.(théaméndiéu kien).

sinx+cosx=0

Bai 14. Giai phuong trinh

sin X+sin 2x+sin3x =14 cos X + COS2X.

Loi gidi:
Phuong trinh twong duong voi

(sin3x+sin x)+sin 2x = (1+c0s2x) +€OS X < 25iN 2XCOS X +5in 2X = 2C0s% X + COS X
<> sin2x(2cosx+1) = cos x(2cos x +1) < cos x(2cos x+1)(2sinx—1) =0
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cosx=0

= cosx:—%ax:%+k7rvx:i%+k2nvx:%+k2nx:5%+k2n,k eZ.

. 1
sinx=—
2

Bai 15. Giai phuong trinh

9sin x+6c0s Xx—3sin2x +cos2x = 8.

Loi gidi:
Phuong trinh twong duong voi

9sin X +6c0s X —6sinxcosx+1—2sin* x =8
< 9sinx+6cosx(1-sinx)—2sin*x-7=0
< 6cosx(1-sinx)+(1-sinx)(2sinx-7)=0

< (1-sinx)(6cosx+2sinx-7)=0< (1-sinx) =0 < x=2 k2

Bai 16.

Giai phuong trinh: sin X +sin 2x 4 sin 3x = COS X 4+ C0S2X + COS3X .

Loi gidi:
Phuong trinh tuong duong vai:

(sin x +sin 3x) +sin 2x = (€0Os X + C0$3X) + COS2X

&> 2s8in 2XC0S X +Sin 2X = 2¢0S 2X COS X + COS2X

< sin 2x(2cosx+1) = cost(2c03x+1)

cost——l x:iz—ﬂ+k27r
< (2cos x+1)(sin2x—cos2x) =0 < = keZ

Sin 2X = c0S2X x=£+k£
8 2

Vay phuong trinh c6 nghiém la: x = {J_rz?ﬂ+ k27z;%+ k%, ke Z}.

Bai 17.

Giai phuong trinh: 2sin® x —cos2x+cosx = 0.
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Loi gidi:
Phuong trinh tuong duong vai:
2sin® x - (1-2sin” x) + cos x = 0 < 2sin” x(1+5in x) - (1-cos x) =0
< 2(1-cosx)(1+cosx)(1+sinx)—(1-cosx) =0
& (1-cosx)(2(1+cosx)(1-sinx)-1) =0

1+2sin xcosx+2 Sin X +C0S X 0

0

< (1-cosx

= )(2(

(1-cos x)( )=

( )( (sinx+cosx)” +2( smx+cosx) 0
( )

< (1-cosx)(sinx+cosx)(sinx+cosx+2) =0

x=k2r

0

1-cosx=0 cosx=1
= keZ

] = T
sinx+cosx=0 tanx=-1 X=——+kr

Bai 18.

Giai phuong trinh: 2¢0s® X +c0s2x +sinx =0.

Loi gidi:
Phuong trinh tuong duong vai:

2c0s° x+2¢0s” Xx—1+sin x =0 <> 2cos’ x(1+cos x) —(1-sinx) =0
< 2(1-sinx)(1+sinx)(1+cosx)—(1-sinx) =0
& (1-sinx)(2(1+sinx)(1+cosx)-1) =0
< (1-sinx)(1+2sin xcos x +2sin x+2co0s x) = 0
(

< (1-sinx)(sinx+cosx)(sin x+cosx+2) =0

keZ

x—ﬂ+k2
1-sinx=0 sinx=1 LT
= = =
sinX+cosx=0 tanx=-1

x:—£+k7r
4

Bai 19.

Giai phuong trinh: sin3x = cos xcos 2x(tan” x + tan 2x)
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Lol gidi:
Diéu kién: cosx.cos2x = 0.

Khi d6 phuong trinh twong dwong véi: €os X.sin 3x = c0s2xsin’ X + €os’xsin 2x

&> CoS x(33in X —4sin® x) —sin x(Zcos2 X.COS X + C0S2X Sin x)

&> COS XSin x(3—4sin2 x) =sin x(costsin X +2¢0s° x)
RS Xét sinx =0« x =kz , thoa man diéu kién.

< Xét cos x(3—4sin2 x) = C0S2XSin X+ 2¢0s°® X
N cosx(3—4sin2 X — 2 oS> x) — COS2XSIN X <> COS X COS 2X = COS2XSin X

< cos2x(sin x—cosx) =0, déi chiéu voi diéu kién thi phuong trinh nay tuong duong véi:

. T
sinx—cosx=0<tanx=1< x=—"+kr.

Vay phuong trinh c6 nghiém Ia: {x =%+ kr,kr,k e Z}.

Bai 20. Giai phuong trinh: 2sin 3x —_L = 2C0S3X +L .

sinx CoS X
Lot gidi:
Diéu kién: sinxcosx = 0.
Khi d6 phuwong trinh tuong duong vai:
. 1 1 , , 1 1
2(sin3x - c0s3X) = —— +—— <> 2(3sin x - 4sin’ X - 4c0s°X + 30 X) =—— +——
cosx sinx cosx sinx
, : : : Sin X +C0S X
=3 2(3(sm X+C08 X) —4(sin x+cos X)(sin’ x+cos’x —sin x cos x)) =—
sin xcos X

, . T
< Xét sinx+cosx=0tanx=-1< x=——+kr.

RS Xét 2(3—4(1—sin xcosx)): & 2sinxcosx(4sinxcosx—1) =1

sin X cos X

& sin 2x(23in 2x—1) =1=2sin?2x—sin2x-1=0< (sin 2x—1)(23in 2X +1) 0
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X="+kr
sin2x=1
—7T
= 1< | X=—+kr
SIN2X=—— 12
2 i
X=—+kr
12

Vay phuong trinh c6 nghiém Ia: {x Tk E ST ke T ke k ez}.
42" 12 12

Bai 21. Giai phuong trinh:

cos’ x(cosx—1)
Sin X +Cos X

=2(1+sinx)

Loi gidi:
Diéu kién: sin x+cosx =0
Khi d6 phuong trinh twong duong voi

(1-sinx)(1+sinx)(cosx—1) = 2(sin x+cosx)(1+sinx)

= (1+sin x)(sin X+ COS X +Sin xcosx+1) =0

sinx=-1 x:—£+k27z
= 2

.k €Z thoa man diéu kién.
cosx=-1

& (L+sinx)’ (1+cosx) =0 < {

Bai 22. Giai phuong trinh:
3cot? X+ 24/2sin? x = (2+3\/§)cosx

Loi gidi:

Diéu kién: x #kr

Khi d6 phuong trinh twong duong voi:

3cos” x
sin® x

+2+/2sin? x=(2+3ﬁ)cosx
> 3c0s? X—2sin% xcos X + 2+/2sin* x =32 cos xsin? x =0
N (cosx—x/isin2 x)(BCosx—Zsin2 x) -0
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| 3cosx—2sin’x=0 - J2cos? x+cosx—~/2 =0
_cosx—ﬁsinzx:o 2c0s* x+3cosx—2=0

1
COSX:E +7[ k2
X:__+ T Y N
& & 3 ,k € Z thoa man diéu kién.
COS X = — =coSa | X=xa+k2r

NG

Il
o

Bai 23. Giai phurong trinh 2+/2 cos 2 +sin 2x cos(x +3Tﬂj —4sin (x+%}

e

Loi gidi:
Phuong trinh tuong duong voi

2\/§(cosx—sin x)(sin x+cos x)—%sin 2x(sin x+cosx) —2\/§(sin X+c0sx) =0

< (sin x +cos x)(4(cosx—sin X)—sin 2x—4) =0
Taco 4(cosx—sinx)—sin2x—4=4(cosx—sinx)—2sin X €0S X —5+5sin® X + cos? x

=(cos x—sin x)2 +4(cosx—sinx)—5=(cosx—sinx—1)(cos x—sin x+5)
Vay phuong trinh tuong duong voi

(cosx+sin x)(cosx—sinx—1)(cosx—sinx+5)=0
Xx=—"kr
4

. tanx=-1
{cosx+sm x=0

T
= = oS|I X==+k2r keZ
cosx—sinx—-1=0 sin(x—%jzg 2 TR

X=rx+k2rx

Vay phuong trinh c6 nghiém 1a X € {—%+ k7z;%+ k2m;m+k2m,k € Z}

Bai 24. Giai phuong trinh 2sin® x(sin x+cos x) = J2'sin 2x —%sin 4x

8

~l
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e

Loi gidi:
Phuong trinh twong duong voi

2sin® x(sin X + COS x) = «/Esin ZX—%.Zsin 2XC0S2X

< 2sin® x(sin x+cos x) = J2sin 2x(1—cos 2x)

& 2sin? x(sinx+cosx) = 242 sin? xsin 2x < sin? x(sin X +C0s X —/2sin 2x) =0

X =k
. X =Kk
sinx=0 .
< . = T ) Six==+k2r keZ
sinx+cosx—x/§sm2x:0 sin X+Z =3sin 2X 4
T 2r
__|_k_
4 3

Vay phuong trinh ¢6 nghi¢m 1a x € {kﬂ;%-f- k27r;%+ k%[, ke Z}

BAI TAP PE NGHI

Gidi cdac phwong trinh sau:

Bai 1. Giai phuong trinh : cos’x +sin® x =sin x—cos x.

Bai 2. Giai phuong trinh: cos® X +sin® x =sin 2x +sin X+ cos X.
Bai 3. Giai phuong trinh: cos® x+cos’x+2sinx—2=0.

Bai 4. Giai phuong trinh: sin x+sin”x+cos’x=0.

Bai 5. Giai phuong trinh: cos® x—4sin xcosx =0.

Bai 6. Giai phuong trinh: 2sin® x —sin x = 2¢0s’® X — C0S X + COS2X.
Bai 7. Giai phuong trinh: 4cos® X +3+/2 sin 2x =8cos X .

Bai 8. Giai phuong trinh: sin x+sin® x+sin® x+sin® x = cos x + cos*x + c0s’x + cos"X.
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4 X

Bai 9. Giai phuong trinh: cos“%—sin E:sin 2X .

Bai 10.

Bai 11.

Bai 12.

Bai 13.

Bai 14.

Bai 15.

Bai 16.

Bai 17.

Bai 18.

Bai 19.

Bai 20.

Bai 21.

Bai 22.

Bai 23.

Giai phuong trinh: (sin x+3)sin4§—(sin X +3)sin’ Xi1=0.

Giai phuong trinh: Zﬁsin(xjtzj:_iJrL.
4 sinX COSX

Giai phuong trinh: _1 + _1 = _2 :
sinX sin2x sin4x
Giai phuong trinh: 5sin3x —3sin5x=0.

Giai phuong trinh: 2cos2x—-8cosx+7 = 1 .
COS X

cos?x(1+cotx)—3

Giai phuong trinh: -
SIN X—COS X

Giai phuong trinh: 1+sin§sin x—cosgsin2 X = 2¢0s” (%—gj .

Giai phwong trinh: sin® x(1—cot x) + cos*x (1 tan x) =gCOSZX :

5sin x —5tan x

Giai phuong trinh: —————+4(1-cosx)=0.
sin X + tan x
. 2 .2
. R . i sin X+ Cosx) —2sin® x
Giai phuong trinh: ﬁ sm(z—x]—sm(z—ij :( ’ )2 .
2 4 4 1+cot® x
Giai phuong trinh :

2sin x(1+ cost)+sin 2X =1+ 2cos X.

Giai phuong trinh:
€0S2X+3sin2x+5sin Xx—3cos x = 3.

Giai phuong trinh:

4.¢c0s® X + 2 cos? X(2sin x—1)—sin 2x — 2(sin X +cos X ) 0
2sin? x—1 B

Giai phuong trinh: cos’x —cos2x +2sin® x=0.
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Bai 24. Giai phwong trinh: 4c0s X —2c0S 2X —cos4x =1.

Bai 25. Giai phuong trinh: cos2x+5=2(2-cos x)(sin x—cosx).

Bai 26. Giai phurong trinh: 2sin® x+c0s2x =sinx.

Bai 27. Giai phuong trinh: 4sin 2x—-3cos2x =3(4sinx-1).

Bai 28. Giai phuong trinh: sin4x —cos4x =1-4(sin x—cos x)

Bai 29. Giai phuong trinh:
sin 2x (cos X+ 3) ~ 2v/3 cos® X~ 33 cos 2x+8( /3 cos x—sin x) ~3J3 = 0

BIEN POI TICH THANH TONG

Bai 1. Giai phuong trinh:
4cosxsin(x+£jsin(£—xj=cost.
6 6
Bai 2. Giai phuong trinh:
4sin xsin(x+£jsin(£—xj+4\/§cosxcos(x+2—”jcos[x+4—”j=2.
3 3 3 3
Bai 3. Giai phuong trinh: cos Zix +cosx:§—4sin§sin z X
3 2 2 6 2

Bai 4. Giai phuong trinh: (2sin5x—-1)(2cos2x—-1)=2sinx

PAT AN PHU PUA VE CUNG MQT CUNG LUOQNG GIAC

Dit t=ax+b, véi [a|nho nhat, muc dich 1a bién déi cac bieu thirc thanh cac cung lugng gidc

t,2t,3t,.... Sau d6 dung cong thirc ha bac dé giai phuong trinh véi an 14 t.
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BAI TAP MAU

Bai 1. Giai phuong trinh

. (37[ X) 1. (7[ SXJ
sin| —-= |==sin| —+— |.
10 2 2 10 2

bat t=3—ﬂ—§:>£+%=7z—3t, khi d6 phuong trinh tro thanh
10 2 10 2

sint :%sin(n—3t) < 2sint =sin3t < 2sint =3sint —4sin®t

sint=0
<:>sint(1—4sin2t)=Oc>sint(20052t—1):0<:> 1
coS2t ==
2
Xz%r—kZH
t=kr 14
< pa < X=—ﬂ+k27r,keZ
t=t—+knx 5
A
X=—+k2r
E

Bai 2. Giai phuong trinh

sin(3x—£j =sin 2xsin(x+£j.
4 4

Lo gidi:
5 T T T s R r el

bat t= X+Z:>3x—Z=3t—7z;2x:2t—E,kh1 do phuong trinh tré thanh
sin(3t—7z):sin(2t—%jsint@Sin3t:sintc032t<:>3$int—4sin3t:sint0052t

sint=0

N sint(3—4sin2 t —cosZt) =0 < sint(1+cos2t) =0 <
cos2t = -1
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— 4 k
t=kr X__Z"' T
& keZ

=
2t=(2k+1)7r X=%+k7r

Bai 3. Giai phuong trinh

8cos® (x + %) = COS3X.

Loi gidi:

Pit t = x+% — 3x =3t — 7, khi d6 phuong trinh tré thanh

8cos’t = cos(3t— ) <> 8cos’ t =—cos3t <> 8cos’t =3cost —4cos’t

cost=0
< 3cost(4cos’t—1) =0 <> cost(2cos2t +1) =0 < 1
cos2t =—=
2
x:%+k7r
t=—+knrx
2
& & X=—?+k7r
t=i£+k7r
3 Xx=Kkrx

BAI TAP PE NGHI

Bai 1. Giai phuong trinh
sin(Zx—z) =55in(x—£}+cos3x.
3 6
Bai 2. Giai phuong trinh
32cose(x+%j—sin 6x =1.
Bai 3. Giai phuong trinh

2cos(x+%) =Sin 3X — COS3X.
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Bai 4. Giai phuong trinh
2cos%+1:3003%.
5 5

Bai 5. Giai phuong trinh

cos9x+2cos(6x+2?ﬂj+ 2=0

NHAN HAI VE CUA PHUONG TRINH VOI MOT BIEU THUC LUQNG GIAC

Bai 1. Giai phuong trinh: sin5—2X =5c0s’ xsing

- -

Lo gidi:

Nhan thiy cos% =0, khéng la nghiém caa phuong trinh.
Nhan hai vé cua phuong trinh véi cos% # 0, ta duoc:

. bx X . X X . . .
25|n70035:100053xsmzcosE@sm3x+sm2x=5cos3xsmx

N (3sin X —4sin® x)+ 25sin X cos X = 5¢os® xsin x
& sin x(50053 X —2C0S X — 3+ 4sin’ x) -0

& sin x(cosx—l)(SCos2 x+cosx—1) =0

<> Xét sinx=0< Zsingco%:O@sing:O@ x=k2x, do cosg;to.

< Xét cosx—1:0<:>x:%+k7z.

cosx=_1_— '21:c05a =t +kon
> Xét 5c08° X+cosXx—1=0< 5 <:{ N
—1++/21 X=xf+k2r
COS X = —— =C0Sf
5
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Bai 2. Giai phuong trinh: 2sin 3x (1-4sin® x) =1.

N -

Loi gidi:
nhan thiy cosx =0 khong 1a nghiém ciia phuong trinh:

nhan hai vé ctia phuong trinh vai cosx = 0, ta duoc

2sin 3x (1—4(1—coszx))cos X = C0s X <> 2sin3x(4cos’® x - 3cos x) = COS X

Vs 2
X=—+k—
14 7

Vs 2
X=—+k—
10 5

< 25IN3XC0S3X = COS X < SIN6X :cosx:sm(a—xj =

PHUONG TRINH DANG PHAN THUC

Sau khi bién d6i phuong trinh ¢6 dang:

F (sin x, cos x, tan x, cot x) _

G (sin x,cos x, tan x, cot x)

Lueu V: Khi gidi phiong trinh dang nay ta phdi xét diéu kién mau thizc khac 0, nén khi gidi xong
phdi doi chiéu lai xem ngiém c6 théa mén dieu kién khong.

Ta nén dé diéu kién c6 nghiém ciia phiong trinh duwéi dang tho.

BAI TAP MAU

Bai 1. Giai phuong trinh:
1 1 2
+— =—
COSX SIin2Xx sin4x

Loi gidi:
Diéu kién: sin4x = 4sin xcos xcos2x = 0 (*).
Khi d6 phuwong trinh tuong duong vai:

1 N 1 _ 2
COSX 2sinXxcosX  4sin XCoSs XCos 2X
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<> 25in X€0S 2X 4+ €0s2x =1 <> 2sin x€0s 2x —2sin® x =0 < 2sin x(cost—sin x) =0

sinx=0
& sin x(Zsin2 x+sinx—1):0© sinx=-1

sinXx =

N |-

= keZ

Déi chiéu vai diéu kién (*), thi chi c6 nghiém sin x =

Bai 2.
2sin’ X+ COS4X —COS2X 0

Giai phuong trinh: - -
(sin x—cos x)sin 2x

Lo gidi:

Diéu kién: (sin x—cosx)sin2x =0 (*).

Khi d6 phuong trinh tuong duong vai:

2sin” X +C084X — C0S2X = 0 <> 1 C0S2X + COS4X — C0S2X =0

< 2c0s” 2x—2¢052X = 0 <> 052X (€0s2x —1) =0

Xét cos2x—1=0=>sin2x =0 loai, do khéng thoa man diéu kién (*).

Xét cos2x =0« (cos x—sin x)(cos x+sinx) =0, doi chiéu véi diéu kién (*) ta suy ra chi co:

cosx+sinx=0stanx=-1< x= —%+ kz,k € Z la nghi¢ém cta phuong trinh.

Bai 3.
1+ 2sin® x—3v2sin x +sin2x
2sinxcosx—1

1

Giai phuong trinh:

Loi gidi:
Diéu kién: sin2x =1 (*).
Khi d6 phuong trinh tuong duong vai:

1+ 2sin% x =3v2sin x +sin 2x =sin2x -1 < 2sin? x—3v2sinx+2=0
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\/E x:£+k27r
@(sinx—ﬁ)(Zsinx—ﬁ):Ocsinx:—c> 4 keZ
2 x—3—ﬂ+k27r
4

Déi chiéu vai diéu kién (*) chi c6 nghiém x :377[+ k27 1a nghiém cua phuong trinh.

Bai 4.
1-cos4x  sin4x

Giai phuong trinh: - =
2sin2x  1+cos4x

Loi gidi:

2 .. |sin2x=0 sin2x =0

bieu kién: &
1+cos4x =0 cos2x #0

Khi d6 phuong trinh tuong duong vai:
1-c0s’4x = 2sin 2xsin 4x <> sin’ 4x = 2sin 2xsin 4x

< sin2xsin 4x(cos2x —1) =0, doi chiéu véi diéu kien thi phuong trinh nay vo nghiem.

Bai 5.

R sin x+sin 2x +sin 3x
Giai phuong trinh: =

COS X + COS2X + COS3X
loi giai:
. . si i i sin 2x(1+ 2cos X
Phuong trinh tuong duong véi: sin X+ sin 2x + sin 3x =J3& ( ) =
COS X+ C0S2X + COS3X c0s2x(1+cos2x)
_ T
l+2COSX¢O COSX¢—E X—€+mﬂ'
& \/_ = = ,meZ
tan 2x =3 x:%+k% Xx=—2t2mz

BAI TAP PE NGHI
Gidi cdac phuong trinh sau:

.. . sin2x+2cos® x—1
Bai 1. Giai phuong trinh: - —— =COSX.
COS X —COS3X +SIN3X —SIn X
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cos?x(1+cotx)—3

Bai 2. Giai phuong trinh:

Bai 3. Giai phuong trinh:

Bai 4. Giai phuong trinh:

Bai 5. Giai phuong trinh:

- =3C0SX.
sin X —Ccos X
2(cos’x+2sin°x)
- =sIn 2X.
2sin X +3¢0s X
1 _ 2(cosx-sinx)
tan x + cot 2x cotx—1 '
cot? x—tan? x
T T _16(L+co0s4x).
COS2X
sin® 2x + cos*2x
cos =cos*4x.

Bai 6. Giai phuong trinh:

Bai 7. Giai phuong trinh:

T T
tan| = —x |cot| = +x
(4 j (4 j

3(cos2x + cot 2x) 2sinox = 2

Bai 8. Giai phuong trinh:

Ccot 2X —Cc0s2X

sin®x+cos'x

7
5

cot(x+”jcot(”— xj
3 6

sin X+sin2x+sin3x

Bai 9. Giai phuong trinh:

Bai 10. Giai phwong trinh:
Bai 11. Giai phwong trinh:

Bai 12. Giai phwong trinh:
Bai 13. Giai phuong trinh:

Bai 14. Giai phwong trinh:

Bai 15. Giai phwong trinh:

BAI TAP TONG HQP

Dang Thanh Nam

COS X + COS2X + COS3X

1+cot2x :% .
sin“ 2X
tan 3xcot x = -1.

sin x cot 5x 3
c0s9x

1.

COS X —2SIiN XCOSX
2c0s” x+sinx—1

1-cos4x  sin4x
2sin2x  1+cosdx

. T . T
4cos xsm(x+6)sm(6— xj—cost

sin X —cos X

188

Auditing 51a, National economics University, Ha Noi, Viet Nam

=0



PHUONG TRINH LUQNG GIAC

Bai 1. Tim x €[2;+00) thoa man phuong trinh

2(2x+1
sith/Esin(ZXH—zj:l

x-1 Xx-1 4

2x+1 . 2x+1 , 2X+1
+sin —C0S =
X 3X 3X

0

Bai 2. Tim cac nghiém X € [%&ooj sin

Bai 3. Giai phuong trinh:

2011tan x+cotx = 2(1005\/5 +— ! j
sin 2x

Bai 4. Giai phuong trinh:

sinx—1

2(1+cos x)(cot’ x+1) " sin x+cos X

Bai 5. Giai phuong trinh:
sin 3x+cosSx—2x/§cos(x+%j+1= 0

Bai 6. Giai phuong trinh:

_ 2
16cos4(x+%j 41?#—2$in4x
+tan® x

Bai 7. Giai phuong trinh:

5+ cos 2x
3+2tanx

=2C0S X
Bai 8. Giai phuong trinh:
4c0s* Xx—Cos 2x—£cos4x+ cos% =Z
2 4 2
Bai 9. Giai phuong trinh:
tan (x—%)tan(wr%jsin 3x =sin X +sin 2x
Bai 10. Giai phuong trinh:

2sin® x+2sin® xcos® x + cos 2x—sinx =0
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Bai 11. Giai phuong trinh:
(1+cos x)(1+cos 2x)(1+cos3x) :%
Bai 12. Giai phuong trinh:
sin® x—cos® x = cos 2xtan(x +%jtan(x—%j

Bai 13. Giai phuong trinh:

2C0S X C0S2XC0S3X+ 5= 7C0S2X
Bai 14. Giai phuong trinh:

tan® x—tan® xsin® x - (1-cos® x) = 0
Bai 15. Giai phurong trinh:

2cosx+%cosz(x+7z)=%+sin 2x+3cos(x+%j+%sin2 X

Bai 16. Giai phuwong trinh:

P2 Pa2
(1—sin3x)( S_mz AL 22X—2J:0
sin©2xX  sin“ x

Bai 17. Giai phuong trinh:
cos’ (xﬁtzjjtcos2 (x+2—ﬂJ =1(sin X+1)
3 3 2

Bai 18. Giai phuong trinh:

sin® xsin3x+cos® xcos3x 1

tan(x—ﬂ)tan(wr”j 8
(3] 3

Bai 19. Giai phuong trinh:

€0S3xsin 2x —cos4xsin 2x =%sin 3X++/1+cosx

Bai 20. Giai phuong trinh:

s zan's Bl (x ) gl s o]

1+ cot? x 2
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Bai 21.

Bai 22.

Bai 23.

Bai 24.

Bai 25.

Bai 26.

Bai 27.

Bai 28.

Bai 29.

Bai 30.

PHUONG TRINH LUQNG GIAC

Giai phuong trinh: %(tan X —cot x) = tan® x+cot” X — 2

Giai phuong trinh:

Jsin X +sin x+sin? Xx+cos x =1

Giai phuong trinh: cos x +\/§(sin 2X+5in x) —4¢0s 2XCOS X — 2¢0s” X +2 =0
Giai phuong trinh:
cos’ 2x+Ccos 4x(tan 2xcot x—1) = —%
Giai phuong trinh:
\@—4sin[2x+gj+23in 4x

)

Giai phuong trinh:

=6sin® X —2c0s° X

sin(3x+%)+85in2 X—/2sinx=2

Giai phuong trinh:
sini
1+ ! = 2 4 3
. T . X . X
25|n(x+j sm(+j 23|n(+j
6 2 3 2 3
Giai phuong trinh:
1 . . T\ 7 .
~+(1-sinx)(1-cosx)+2sin®| x+° |- sin 2x
2 4 6 3
=—C0S 2X
tan x+1 2

Giai phuong trinh:

cos4x

2COSZ(X—3gj—1
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PHUONG TRINH LUQNG GIAC

V2

1.1.  sin 9x+cosx—§(sin 8x —Cc0s8x) =

1.2.  sin9x+cosx —%(sin 8x—C0s8x) +€(sin 2x—C0s2x) =0
Bai 31. Giai phuwong trinh:

sin(3x+”
1.1

J:ﬁm{ﬂgj

Sin X +C0S X

\/3sin 2x(1+ 2cos x) + cos 3x 1
14 2C0S X + COS 2X B

1.2.

13, /3(sin2x—3sinx)=2cos® x+3cos x5

2C0s*> X+2c0sX—3

1.4. < +4\/§sinx:0
sin? =
2
1.5. (Z—LJSin(E—Zx):%inx— 1 -
sin X 6 2sin X
=2
1.6. 2—sin” :Etan25
cos2x+4cosx+3 2 2

1.7. 22 sin(z—ijcos(z—%j—cosx —2sin2x -3
8 2 8 2

V2 (sinx—cosx)” (1+2sin 2x)
sin 3x +Sin5x

1.8. =1-tanXx

19.  2(sin x+1)(sin2 2X —3sin x+1) = sin 4X oS X

(1+cos 2x)sin 2x
1-sinx

1.10.

=2(sin3x+sin x)(1+sin x)

2sin x(\@sin x+cosx)—20053x—\/§
1.11. - =0
2sinx -1

1.12. 3cotx—tan x(3—80052 x) -0
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PHUONG TRINH LUQNG GIAC

c0s3xcos® x —sin3xsin® x — 2+3V2

8
1.13. =0
2sin 4x—\/§

3(cos2x + cot 3x .
1.14. ( ):4sm £+x cos E—x
cot3x—cos2x 4 4

3 =3
COS’ X—SIn’ X -
1.15. —/————— = =./sinX ++/C0OS X
Sin 2x

1.16. 9+\/§+(\/§+1)c032x +(\/§+\/§)sin 2X :4\/§(cosx+\/§sin x)

1.17. (smx +sm3x + sin9x j(sinx—\@cosx)=0
cos3X c0sS9x cos27x

1.18. MH: 6(sin" x+cos* x)
cos” X

-

. T

sin| X+
( 3j

X
1.20. tanzztan X= 4tan(x+%jcosx+ tan x

1.19. cos2x +\@sin 2Xx=1+

1.21. COSX—COS5X+85in2(2x+£j=4(0052x+1)
COS3X COSX 2

1.22. cosx+«/§sinx=3[1— 1 - J
cos X ++/3sin x+1

1.23. 2x/§c032x+sin2xcos(x+%)—4sin(x+%}:O
1.24. sinzx(tanx—2):3(0032x+sinxcosx)

2sin? (X+Zj—sin 2X

1.25. 2(sin2x-1)=

3cos(x+Z)+ﬁ
1.96. s!nx—cosx+1: Z(EJFE)
sin Xx+cosx—1 2 4
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PHUONG TRINH LUQNG GIAC

1.27.  2sin® x(sinx+cos x) =+/2sin ZX—%sin 4x

_ 2
1.28. 8cos*| x+2 |=2 HLZX —sin4x
4 1+tan‘ x

1.29. 2(sin3x+cos3x—sin2x)=-1+ 2J2

1.30. 5sinx—+/2c0s3x—1=5c0s3x—+/2sinx -1

1.31. (1+ tan x)cosSx =SiN X+ C0S X+ 2C0S4X —2C0S2X

1.32. (25in2x—1)cot{2(x+£ﬂ+3(2coszx—1):0
4

(1+2cos x.cos3x)cos (x + ”)

1.33. =\/§(cosx+sin X)

1-sin2x
tan2x 2
tan 3x 1+25in(2x+72[)

1.34.

1.35. cotﬁ—ﬂ = 23in(3x +£j
2 sin2x-sinX 3

1.36. /2(1-sin2x) sin(x+37ﬂ)+0032x =0

4cos(x+72)sin(2—32xj+l
1.37.

2sin X

=2C0S2X+2cosx+1

(cosx +sinx)(2sin2x+1)+4cos 2x 3
(cosx—sinx)(2sin2x+1)+2

3(1+sinx
1.39. 3tan3x—3tanx+(+—)=8c052(ﬁ_g)

tan? x 4

1.38.

tan xcos3x +2c0s2x—1 NG
1-2sinx

1.40.

(sin2x+cosx)
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PHUONG TRINH LUQNG GIAC

141 4(1—sinxcosx)+00353x+4sinx—cosx:8 z(n_ijsinzx
sin(2x+”)+1
2
H _ 2
1.42. 1+sm.x2 c0s X.tan(£—£]=tanx+2\/§
sin® X 4 2
1.43. mﬂanzx:z(l—ij
1+ cos x COS X

1.44. 2sin x(Zsin X —sin? 3x) =sin’ 3x(2sin x-1)

14

o

{4cos2 (x+%)—l}sin 2x = 2(sin 7x—sin 3x) cos(Sx—%J
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