S 1 :
Bai 1: (PH — A 2008) Gia1 phueong trinh: ——+ - =4.s1n
sinx .| 3 ‘ L 4 )

Nhan xét:

R ¥/ 77

Tir s xuat hién hai cung x — va —x ma ching ta lién twong dén viéc dua hai cung hai vé ciing mot

cung x. Dé lam duoc diéu nay ta cé thé st dung cong thire bién do1 tong thanh tich hoac cong thire vé cac goc
déac bigt
Giai:

St dung cong thirc bién doi tf_iug thanh tich




B amy . 3n . 3w
Ta co sin| x — ‘ = SII1 X.COS— — COS X.SIll— = COS X
'- 2 2 2
(7= \ . & T ... 90
sml —x | =sin—cos(—x)—cos—.sin(—x) = ———(sin x + cos x)
ol P 4 / - 2 '

Sir dung cong thirc vé cic goc dic biét

&

II i
Taco sin| 1—— ‘—mnl 1+2:r——‘—~3111| 1——]2-:05.1:

|

%,

T T
I|:q'+—|— T —5111|1+— =Cos X
\ 2__.-' Az'l

(Tt Y . 7 7\ —«E _ :
s1n =X |= sm‘ 2T+ X ‘— —9111‘ - o (sinx +cosx)
. ) 1 4 4) 2
T | T ( il Doy \
|—5111 _:’r—| H_—l :—5111' 1+— ‘— (sinx+cosx)
r'tz.in{:f +k21)=sinx [sin (x+7+k2x)=—sinx
Chn v: - keZ va - ' _ kel
|cos(x+ k27 )=cosx ]\cos{x-l—ﬂ'+k2ﬂ}=—cc:-sx
o [sinxiﬂ , T
Piéu kién: - <sm2yxz0oxzk—kel

Lcos x =0 2



) 1 1 s )
Phwrong trinh & ——+ =—4 5111| X+— |
SIIX COSX \ 4 |

<> sinx+cosx =—2+/2sinx.cos x(sinx +cosx)

< (sinx +cosx) ( 24/2 sin x.cos x + 1') =0

- . tanx=-1
sinx+cosx =0 [

=2 . 2 . 2
_2\/55111:{.-:% x+1=0 | SN 2x :—T
i T [ T
x=——+knm x=——+knm

, I

T T
& ZJ'Z—I—I-,{'EH' Cal = —E+k;r.ke£ﬂ

5w S
2x == + k2% i

+km
4

Két hop vt diéu kién ta duge nghiém cua phwong trinh 1a

i lq--." .
.1':—E—h'r;xz—£+ﬂ'fr:x:£—kfr v kelk
4 8 8



T 7 5
Ds: x=—2 +kt.x=-2+kr.x="0 +krx, (keZ)
4 g 3

Bai 2: (PH - D 2006) Giai phuong trinh: cos3x+cos2x—cosx—1=0

Giai:
T viée xuat hién cac cung 3x va 2x ching ta nghi ngay dén viéc dua cung vé moét cung x bang cong thire
nhan ba va nhan do61 cua ham cos

Phuong trinh <> 4cos® x —3cosx+2cos’ x—1-cosx—1=0
< 2cos’ x+cos’ x—2cosx—1=0 < (2cosx+1)(cos’ x—1) =0

1
. o i COSY = ——
— (2cosx+1)sin"x=0 2
sinx =0
2
x=x—+k2x
= 3 (keZ)
x=km
2w
bs: x=t—+k2rx.x=kn (ke Z)

-

3




Cach 2:
Nhan xét:
s s 8

r

Ta co = x va cung 2x ctung biéu dién qua cung x chinh vi thé ta nghi dén nhom cac hang tir bang cach

dung cong thirc bién tich thanh tong va cong thntc nhan doi dwa vé phwrong sit trinh tich

(cos3x—cosx)—(l—cos2x)=0< —2sin2x.sinx—2sin"x =0

< 2sin” x(2cosx+1)=0

... frong trr nhur trén

Chu v:

Cong thirc nhan ba cho ham cos va sin khong co trong SGK nhung viéc nhé dé van dung thi khong kho
_— & i 3 i 5 . : B B . 3 7

Cong thirc nhdn ba cos3x =4cos” x —3cosx, smn3x=3sinx—4sin” x

Chiing minh: Dua vao cong thiee bién d6i tong thanh tich va céng thike nhan déi
Ta cé

y . . 7 L .
cos3x =cos(2x+x)=cos2x.cosx —sin2x.siny = [:2 cos” x—1)cosx — 2cosx.sin” x
{ 9 { 1 ;]
=(2cos” 1‘—1)c05x —2cosx(l—cos” 1‘] =4cos x—3cosx

Twong ty cho sin3x

Bai 3: (PHDB - 2003) Giai phwong trinh: 3cos4x —8cos® x+2cos’ x+3=0

Giai:
Nhan xét 1:
T sy xuat hién cung 4x ma ta co thé dua vé cung x bang céng thire nhan dé1 nhur sau




cosdx =2cos’ 2x—1= 2(2 cos” x — l} ~1=8cos' x—8cos” x+1
Cach 1:

Phuong trinh 4cos® x —12cos* x +11cos’ x—3 =0 (pt bac 6 chin)
Dat t=cos’x, 0<t<1

=]
. 3 2 [ vae ek . T T
Khido taco 4 —12¢° +11.’r'—3=I{]<.:>-r 1 ... ban duogce giai tiép duge nghiém x :I+ké,kﬁ.k e 7
)

Nhan xét 2:

Tir sur xuat hién cac lay thira bac chin ctia cos ma ta ¢6 thé chuyén vé cung 2x bing cong thirc ha bac va tir
cung 4x ta chuyén vé cung 2x bing céng thitc nhan d61

Cach 2:

Phwong trinh

) v of 1+cos2x) (1+cos2x ) )
3(-::05‘21‘—1}—8' cossd ‘ +2|ﬂ]+3:0<:>cc:-slx(ch:-s“2:{—3-:0521‘—2):{}
S 2 \ 2

T .7

cos2x =0 x=—+k—
— 4 2 kel
cos2x =1
X=kT

Nhan xét 3:

Tir st xuat hién cac hé s6 ti 1é véi nhau ma ta lién twéng dén viée nhom cac hang tir va dua vé phrong trinh
tich

Cach 3:

& 3(1+ cos4x)—2cos’ x(4cos’ x—1) =0 < 6cos’ 2x —2cos” x(2cos” x +1)(2cos’ x—1) =0

& 6cos’ 2x —2cos’ x(2 cos” x + I)cos2x =0 < cos 23‘[3 cos 2x — cos” x(2 cos” x + ])] =0



cos2x =0 x‘zi-l—k—ﬁ
4 2

3(2cos” x — 1)— 2cos’ x —cos’ x =0
lcos’x=1osinx =0 x=krx

Phuong trinh < —2cos’ x+5cos’ x—3=0& 1 i
lcos™ x = 7(;’@{??)

I 2

Pt o e e
42

Bai 4: (PH — D 2008) Giai phurong trinh: 2sinx(1+cos2x)+sin2x =1+ cosx

Giai:

Nhan xét:

Tir sur xuat hién cuia cung 2x va cung x ma ta nghi téi viée chuyén cung 2x vé cung x bang cac céng thire nhan
d6i ctia ham sin va cos tir d6 xuat hién nhan tir chung & hai vé

Phuong trinh <> 4sinx.cos” x + 2sin x.cosx =1+ 2 cos x

<> 2sinx.cosx(1+2cosx)=1+2cosx




< (1+2cosx)(5in2x—-1)=0

27

-1 | x=+—+k2x7
cosx=— |

=3
. T
sin2x =1 Cx=l sk

!
27 s

Ds: x =1 -

)

+k27, x = %Hm. (keZ)

Bai 5: Giai phwong trinh 3sin3x — V3 cos9x =1+ 4sin’ 3x

Giai:
Nhan xét:
T sur xuat hién cac cung 3x va 9x ta lién twong to1 cong thire nhan ba cho sin va cos tir do dua vé phuong
trinh bac nhat do1 véi sin va cos
e .. 3 NG ; N
< 3sm3x—4sm 3x—+/3cos9xr=1=s1n9%x —+3cos9x =1

| T 27
I % 1 SR AT DR AR TN
<:>—51'119.1'——“c0591':—<:>5i11|91‘—LF:—*:>_ kek
2 2 2 \ 3, 2 T 2r
lx=—+k
" 54 9
2 . 5 SinS5x
Bai 6: (DPHM - 1997) Giai phuong trinh =]

S5sinx




Giai:

Piéu kién: sinx = 0

Phuong trinh < sinSx=5simnx < sinSx =5sinx

Nhan xét:

Tir viéc xuat hién hai cung 5x va x 1am thé nao dé giam cung dwa cung 5x vé x... c¢6 hai huéng
Huwéng 1: Thém bét va ap dung cong thire bién doi tich thanh téng va ngwoc lai

< sinSxy—sinx =4sinx < 2cos3xsin2x =4sinx

<> Acos3xsinxcosx =4sinx < cos3xcosx =1

COsSX = —

. loai
&S cosdx+cecos2x =2 2¢c08" 2x+cos2x—3=0 ( )

b | W

cos2x =1
& 1-cos2x =0 2sin*x=0 < sinx =0 (Joai)
Vay phwong trinh vé nghiém o
Huwéng 2: Phan tich cung 5x = 2x + 3x, 4p dung cong thirc bieén doi tong thanh tich két hop vor cong thie
nhan hai. nhan ba
sin(3x + 2x) = 5sinx < sin3xcos2x +sin2xcos 3x = Ssin x

w 7}

(2 S ¥ . . 2 ) - : 3 - . 3 3.1
< (3sinx —4sin’ .t'][cos'.r—sm x )+ 2sinxcos x(4cos” 1‘—3«:05.1;]:55111:([5111 x+cos” x)

e Bocaciy . 2 : -
<> 12sin” x+20cos” xsin” x=0<> 3sin” x+ 5cos” x =0 ... v6 nghiém



Bai 7: (PH-D 2002) Timx € [0:14] nghiém dung phuwong trinh: cos3x —4cos2x+3cosx—4=0

Giai:

Phirong trinh < 4cos’ x—3cosx— 4(2 cos” x — l] +3cosx—4=0

3 ). 2
< cos x—2cos  x=0<<cos x(cosx—2)=0

T
ﬁcosx‘zﬂ@x:é-kkr

T
Vixe[0:14] nén 0<—+kr <14

i

yia T 5 1T
s X=—iX=—
2 s 2 2

sin3x _ sinSx

Bai 8: (PHTL - 2000) Giai phweong trinh z

Giai:
Phuong trinh Ssin3x = 3sin(x+4x) < Ssin 1‘(3 —4sin” x} = 3(sin xcos4x + cos xsin4x)
< 5sin 1‘(3 — 4sin* x)=3sinx [ cos4x +4cos’ xcos 2:{)

sinx=0&x=kw

5{3~—45i111J x)= 3[c054x +4cos’ xcos2x) (*)




Phwong trinh (*) < 5[3 —2(1-cos2x) |=3| 2¢os’ x +2(1+ cos 2x)cos 2:{]

3 1
'msh‘:g x=tr—a+kx
~::>12c05221'—4c052x—5:0€:>_ ]*::3
[cos2x=——
I 2

Bai 9: (PH - D 2009) Giai phueong trinh: V3 cos5x —2sin3xcos2x —sinx =0

Giai:

Nhan xét:

Tir st xuat hién cac cung 5x, 3x. 2x, X va 3x+ 2x = 5x ta nghi ngay téi viée 4p dung cong thiec bién doi tong
thanh tich dé dua vé cung 5x. Con cung x thi thé nao hiy xem phan cha y

Phwong trinh < 3 cosS5x—sin Sx—sinx —sinx =0

43 . .
<> —Ccos5x —:5111 Sx=smx

= =




T T

’ : x=——-k—
» I-:'T ) u 1 ].2 3 L
<:>sm|——5x =8Ik 3 | kel
L 3 J T T
|x=—"—k—
| & 2
T T T T
Ps: x=—+k—,x=-"+k=, (keZ)
1 3 6 2
Chn v:

- D61 véi phurrong trinh bac nhat véi sin va cos 1a asinx +bcos x = ¢ hoc sinh dé dang giai dugc nhung néu
gip phwong trinh asinx +bcosx = a'sinky + b'coskx, k = 0.1 thi lam thé nao. ¢ binh tinh nhé. ta coi nhw
hai vé ctia phirong trinh 1a hai phirong trinh bac nhat doi véi sin va cos thi cach lam twong tur

- V61 v tuong nhw thé ta co thé lam twong tu bai toan sau

Bai 10: (PH - B 2009) Giai phuong trinh: sin x + cos xsin 2x + J3cos3x = 2((:05 4x +sin’ 1}

Giai:
Phuong trinh
< sin x(1-2sin’ x} +cos x.sin 2x ++/3 cos 3x =2 cos 4x

-

: 1 . 2
< sm3x+ \Ecos 3x=2cosdx & 551113.1' + %coﬁx =cosdx

|'z . ;’T b f .ﬂ-— b
< cosdx = -;:05| 3:1'—E | < 4x =i| 3.‘1’—E l+ﬁr2.ﬁ"
b J b A




: Epen s 3 L ;
< smx+ E{sm 3x+sinx)+ \,/?_:cos 3x=2(cosdx+ Ism s Ism 3x)

1 . 3 . 3. :
< —smix+—smx+ -».Ecos 3rx=2cosdx+—smx——sin3dx
2 2 2 2
: i 3
< sm3x+ ﬁcos 3x=2cosdx & 551113.1' + 3 cos3x =cosdx
T 2kr T ;
Ps: v =—+ % o Al (keZ)
42 7 6 :
n x —sin 2x
Twong tu: (CD — A 2004) Giai phuong trinh: mATemer V3
COSX —CO82X
HD:

A4k k2n
Piéu kién: cosx—cos2x 20 xz2k2rAax #




— —
N3 e V3 .
COS5.X —:5‘-111 7% COs X —:Slll.*t

: 3 = |
<smx—sm2y=4/3cosxy—+3cos2x &

2 o ran ran
§ T ( T T k2w
<::>cns| 2x+— ‘=c05| x+t—|eSx=2rvxyx=——+
y 6 ) \ 6 9 3

24 L PR —2 =
Bai 11: (PHXD — 1997) Giai phuong trinh: ———— > =% — co5* 4y

i :r \ i ,.IIT h
tan‘ ——x [Tan‘ —+x ‘
LY : 7 h, 4 ;

r

Giai:
Nhan xét:
i . (= Y (m# \ @ e %A . —_ ;
Tt tong hai cung | ——x |— —4+Xx |= — nén tan| ——X ‘tan —+x |=1 va cung 2x co6 thé dua vé cung 4x
\ 4 ) 4 ) 2 \ 4 IR y
bang cong thirc nhan doé:
¢ g .
cos| ——x |=0
o3 .. ‘.\ ‘__n' I :'T 1 ll’ ::r ".I . 1 i ._’ E Y , .
biéu kién: - ;s <> Ccos| —— X ].co,a —+x |#0& —|cos2x+cos— |[#0 S cos2x =0
[T N 4 \ 4 21 2 )
cos| —Fx1£D

N AT A A L 2 A 1 o 4
Phuwong trinh <> sin® 2x + cos* 2x = cos® 4x < 1 —2sin” xcos® 2x = cos* 4x < 1 G- 4x = cos® 4x

—




. - 4 4 .7 7 4 1 ., :
Phuong trinh < sin* 2x + cos* 2x = cos* 4x © 1-2sin? xcos? 2x = cos* 4x = 1 —sin’ 4x = cos® 4x

i

) \ cos” 4x =1
Cbl——(l—cosz4:1']:c0544x<::>2c0544x—t:0534x—1=0<:‘?- " 1 _
2 : | sin” 4x = —— (loai)
. sin2x =0 s
—sindyr =0 Crox= keZ
cos2x = 0(loai) 2

Chu v:

- Chéc hin cac ban s& ngac nhién bai cach giai ngin gon nay. néu khéng cé su nhin xét va téng hai cung ma
quy dong va bién d6i thi...ra khong

- Viée giai didu kién va d6i chiéu véi didu kién dic biét la nhitng phuong trinh lrong giac ¢é dang phan thic
nhw trén néu khong khén khéo thirat ... plte tap.

- V61 y twong nhan xét vé téng cac cung trén ta ¢ thé lam twong tir bai toan sau

7 T i
MHGTVT — 1999) Giai phuong trinh: sin® x + cos” x = Ecot x+ ?




Ds: x=1t—+ kel
12 2
« T3 Xy 1. 0K 3R
Bai 12: (PHTL — 2001) Giai phwong trinh: sin| e ‘=—5111| ) i l
V10 2 2 VHY 20

Giai:
Nhan xét:

Nhin vao phwong trinh nay ta ngi dung cong thirc bién do1 sin cia mot téng... nhung ding vo1 lam nhu the

. 2 L L ) T x... & .3 ..k L. 2 e
kho ra lam ta xem mo1 quan hé giita hai cung — i Vi ™ +—,- €0 mo1 quan hé vo1 nhau nhw thé nao
i i
(T 3x) . 7 3x) . (9% 3x\ . (3® x\ .. . .. . 3w x . .
That vay 5111| +—|=sm|T———— zsm‘ -— 25111::‘ ——] tir d6 ta ddt r=——— va su
10 2 \ 10 2 Gl 2oy 2 10 2
dung cong thirc nhan ba la ngon lanh
3 : | - i s | i R i s i __Sillf:{}
Phuong trinh sinf = —sin3f < sinf = —(3sinf—4sin" ¢ | & sulr(l —sin“#)=0< o
2 e : ' [1-sin“f=0
. _ 3T
TH 1: 5111r=U<:>r:ﬁrfr@I:T—szr.kez
Coa 1 —cos 2f 1 T It &
TH 2: 1—5111'?=OC>1——=O<:>CDSZI=E=:>Izig—l—ﬁ'iﬂ'ﬁx: - ig—ﬁulrr.ksz




Chu v:

- - P - v A A - - ~ . 3
- Néu khong quen vai cach bién do1 trén ta co thé lam nhar sau 7 = —

- V&1 cach phan tich cung nhar trén ta cé thé lam bai toan san

a. (BCVT - 1999) Giai phurong trinh: sm(3x— %} = sin 2xsin( .1'+%}

dzfita':x—i
4

Ps: x=—1 ;(—'T
4 2

™y
¥
:ll.-__
=
2

= cos3x

b. (PHQGHN - 1999) Giai phuong trinh: 8 cos’

o T
dat x4+
3




T
x=—+km
6

2T
bs: .TZ—?E-I-.I(R'..JEFEZ

X =il

P = & 2 T .
c. (PVBCTT — 1998) Giai phuong trinh: +/2 sin” (x + JI) =2sm x

e
dat t=x+—
4

Ps: .1'=%—f(ﬂ".ﬁ'€£

d. (QGHCM 1998) Giai phwong trinh: sin’ (x —%J = /2 sin x
Bai tap tw giai:
Bai 1: (Pé 16 III) Tim nghiém x (213:1') cua phurrong trinh sau

: 5w T :
su1(2x+TJj — Scos(x—?;) =1+2sinx

137 57 17w

Ps: x=n.27%; :
6 6 6




Bai 2: (PHYTB - 1997) Giai phwong trinh

(x 1) 5 [0 T . (x 27 . (3x m)
ﬁcos‘ LI l—\/gsm‘ X, A 1225111' l+—T |—25111 i+—
Ly 123 5 12 ks 3 ) .5 6/

N

P i 5.*'
Ps: x ZSTT—I«:‘ER._ Xx= —S—T—FCS;T._ = —?T—F(SH'._ ke Z

12

2. Bién déi tich thanh tich va nguoc lai

Bai 1: Giai phuong trinh : smx+sin2x+sm3x+smdx+simSx+smb6x =0

Giai:

Nhan xét:

Khi giai phirong trinh ma gdp dang tong (hodc hiéu ) cua sin (hodc cos) ta can dé v dén cung deé sao cho tong
hodc hiéu cac goc bang nhau

Phuong trinh < (sin6x +sinx) + (sin5x +sin2x) +(sin4x+sin3x) =0




X 5x 5 3x : X 3x
2 5111f—|:I cos——+cos |+ cos?} =il 451117(:057{2 cosx+1)=0

i Tx [ 2T

sin— =10 x=
2 | ¥
3x T k27w

o cos—ﬁb:[} Silx=—+ keZ

2 | 3 3

2cosx+1=0 27

COS X - 5 g

|
L]
5

£ 2 3 E N =
Bai 2: Giai phwong trinh : cos3xcos” x —sin3xsin” x =

[ea]

Giai:
Nhan xét:
D61 vai bai nay ma st dung cong thire nhan ba cua sin va cos thi cling ra nhung phirc tap hon. chinh vi thé ma

ta khéo léo phan tich dé ap dung coéng thitc bién déi tich thanh téng
; 1 ? | 2—-3+2
Phwong trinh < Ecos‘ x(cos4x+cosx)— Esm' x(cos2x —cosdx) = T‘J_

_ i -3
4\/_ & cosdx +cos” 2x —#

%@x T km

<> cos 41‘{;cn5‘ﬁ" x +sin” X )+ cos 2x {:cc}sz x —sin’ x]

< dcosdx+2(1+cosdx) = —%\/_@cnséh—



Cach khac:
St dung cong thirc nhan ba

.. TP o o o] oeweolilovecs Bt 1 o Bl
COS3XCOS8” X —sINn3xXsin” X =cos3x 1(:0531—;(:051 —511111151111—1511131 —1+—c054x

. A .
Bai tap ty giai:

Bai 1: (HVQHQT - 2000) Giai phwong trinh: cosx+cos3x+ 2cos5x =0

i3 + kT
Rl 7
. 114417
Ds: 2 VO1 COSCly, =
& ; 8
=t & +kr
2

Bai 2: (PHNT 1997) Giai phurong trinh: 9sinx + 6¢cosx —3sin2x+cos2x =8

Ps: x=—+k27
2

Bai 3: (DPHNTHCM - 2000) Giai phwrong trinh: 1+sinx+cos3x =cosx+sm 2x +cos2x



=k

=
Ps: | x = :% + k27

T ' T
Y=+ R2r.x=—+k2n
6 6

Bai i : (PHYN - 2000) Giai phuong trinh: sindx = tan x

[ x=kn
¥ 2 iR
Ds: o Vo1 CosO = ————
X = :E+:{'ﬂ- 2

Bai 5: (PHYHN - 1996) Giai phwrong trinh: (cos x —sinx )cos xsin x = cos xcos 2x

-
x=Ztknx

Ds: -
x="tkr
L 4

Bai 6: (PHHH - 2000) Giai phwong trinh: (2sinx+1)(3cos4x +2sinx—4)+4 cos’ x =3

T
x=—-=+k2n
6




Bai 7: (PHDN — 1999) Giai pheong trinh: cos® x —sin® x =sinx —cos x

Ps: x=—+km

Bai 8: (PTTS — 1996) Giai phwong trinh: cos® x+sin’ x =sinx — cos x
P x = o krm
2
Bai 9: (PHCSND - 2000) Giai phwong trinh: cos® x+sin’ x = sin 2x +sinx + cos x
km

-~
s

Bai 10: (HVQY - 2000) Giai phwong trinh: cos” x +sin’ x+ cosx =0
x=m+k27w

Ds: x

1
Ds: T Vol cosdl = ——1
.TZJIiEI—ﬂ'Z?T J2

Bai 11: (HVNHHN - 2000) Giai phwong trinh: cos® x+cos’ x+ 2sinx—2 =0



T
r=—b k2T
2

T
Ds: .1::—?+k2,¥

"

X =427

Bai 12: (HVNHHCM - 2000) Giai phwong trinh: sin x +sin” x + cos’ x =0

[ x=m+k2x i
Ds: T vol cosa = ——1
X = . ta+k2x 42
Bai 13: (DDHBCVTHCM - 1997) Giai phwong trinh: cos” x — 4sin xcosx =0
T
x=—tkn . 1
Ds: 2 Vol tano = —
x=a+knx

Bai 14: (HVKTQS — 1999) Giai phwong trinh: 2sin’ x —sin x = 2 cos’ x — cos x + cos 2x
T

x=——+k21
4

Ds: .r:£+E
4 2

x=x+k2x




Bai 15: (DHSP I — 2000) Giai phuong trinh: 4cos’ x +3y/2sin2x =8cos x

T
x=—+knm

5

s

Ps: | x =£+ff2:r
4

kY4

x=—+kxm

3. St dung cong thire ha bac
Khi giai phwong trinh Irgng giac gap bac cia sin va cos la bac nhat ta thwong giam bac hﬁug cach swr

dung cac cong thitc ha bac... tir d6 dwa veé cic phwong trinh co ban

Bai 1: (PHAG — 2000) Giai phwong trinh sin” x + sin® 2x +sin” 3x =

Ml’.u

Giai:
Nhan xét:




6x+2x

Tir sir xuat hién bac chan cua ham sin va tong hai cung = 4x ma ta nghi dén viéc ha bac va st dung

cong thite bién d6i tong thanh tich sau dé nhom céc hang tir dira vé phuong trinh tich
< cos2x+cosdx+cos6x =0 cosdx(2cos2x+1)=0
cosdx =0
T kw 7

= = vi=+t—
cosExz—E 8 4 3

+km

Bai 2: (PH — B 2002) Giai phuong trinh: sin” 3x —cos® 4x = sin” 5x — cos” 6x

Giai:
Nhan xét:
Tir s xuat hién bac chan cua ham sin. cos ma ta nghi dén viéc ha bac va két hop vo1 cong thire bien doi tong
thanh tich dwa vé phwong trinh tich
l-cos6bx I+cos8x 1—cosl0 1+coslZx

Phuwong trinh < —
2 2 2 2

< (cos12x +cos10x)—(cos8x+cosbx)=0

< 2cosllxy.cosx—2cosTx.cosx =0
< cosx(coslly—cos7x)=0

S ecosxsin9x.sin2x=0<sm%.sin2x =0

__;(ﬂ'
sin9x =0 9x — kot = 5
i = = kel
sin2x =0 Ax =k "
1‘:,?(?




Ps: x = ffg:x zﬁrg, (keZ)

Chu y: C6 thé nhém (cos12x —cos8x)+(cosl0x —cos6x) =10

I
i

Bai 3: (PH - D 2003) Giai phwong trinh: sin’ ‘ x 2

2 4

2 1 X
tan”~ x —cos E — )

Giai:

Nhan xét:

T sw xuat hién bac chin cua ham sin ma ta nghi ¢én viéc ha bac va nhém cac hang tir dua vé phuong trinh
tich

Diéu kién: cosx =0

1—cos

) 3
§ iy ‘ fan x
2

LY
L3

l+cosx
L - O
2 2
o [1 —s5in .1:;]tanJ x—1l—-cosx=0 [1 —sin .14:]51'11J x—cos’x—cos x=0

Phuong trinh <




< (sinx+cosx)(l—sinxcosx+cosx—sinx) =0
sinx+cosx =0
L —sinxcosx+cosx—sinx =0
Khi sinx+cosx=0S tanx=-1Sx =?+kﬂ':k e

Khi l—-smxcosx+cosy—sinx=0

i . . T
B.’E_l'[ f=¢Cosxy—siny = simyxcosy=—
Taduge * +2t+1=0 < f=—1

( b4 — 2 T
<:>cc}5|x+— =" —cos—
-x 2 4
[ x
T RY/2 | x=—+k2x7
«:»:f—I:J_rTHrz:r@- 2

|x=—m+ k27

So véi diéu kién ta chinhdn x= -7 + k27
Cach 2:

5 %{1 + cosx) < (1-sinx)sin® x = (1+ cosx)cos® x



T
: x=—+k2%
sy =1 2
< (1-sinx)(l+cosx)(sinx+cosx) =0 |cosx=—-1|x=a0+k27

tanx = —1 T
x=—"tkn

x L i T
Két hop vordieu kiéntaduge x =7+ k27 vx = —jI +kx

R : . : T
Chu ¥: Vi cosx # 0 < sinx # =1 nén ta loai ngay duge x = :4—%’23‘

i

Bssx =4 k2T 5= —%—k krn, (keZ)

Bai 4: (PH — A 2005) Giai phwong trinh: cos® 3x.cos2x — cos” x =0

Giai:
Cach 1:

. 1+ cosbx l+cos2x
Phuong trinh < — ——-cos 2x . =0

1,
< cosbx.cos2x—-1=0& E{msSx—cosaLﬂ—l:{]

-

e 2cos dx—1+cosdx—-2=0




cos4x=1

& 2cos’dxtcosdr—-3=0= 3 _
cosdx = = < —1(/loai)

Sax=kr e x:k%{k eZ)

Cach 2:

S ceosbxcos2x—-1=0S [4(2053 2x —3cos 21‘].(:0521'—1 —0 < 4cos* 2x—3cos’ 2x—1=0
ki :

Ds: x = (keZ)
2

Cach 3:

<> cosbxcos2x =1
cos2x=1Acosbx=1
-
cos2x=—-1Acosbx=-1
Khi cos2x =1 thi
cos6x =4cos’ 2x —3¢cos2x=1
Khi cos2x =—1 thi
cos6x = 4cos’ 2x —3cos2x =—1

. e : o T
Vay hé trén trong dwrong sin2x =0 cho ta nghiém x= F(E



Chu ¥: Mot s6 két qua thu duge —1 < sinx,cosx <1

sina=1ncosbh=1

sing.cosh=1<
sinag=-1ncosh=-1
. . [sina=1Asinb=1
sma.smmb=1<| _
|sina=-1Asinb=-1

cosa=1ncosh=1
cosa.cosbh=1=
cosa=—1Arcoshb=-1

Tuong tuv cho trirong hop vé phai la —1

, [sina=1Acosh=-1
sinag.cosh=-1< |
| sina=—-1acosb=1

, , [sina=1Asinb=—1
sing.sinb=-1| _
| sina=—-1asinbh=1

cosa=1rcosh=-1
cosa.cosh=-1<
cosa=—1ncoshb=1



P,

/ 'l e
Bai 5: (PHL — 1995) Giai phurong trinh cos’ x + 51114; X +I =]
T/
Giai:
Phuong trinh
J %! ] cc}s 21 il i |
(1+cos2x ) | 2 3
L2 ) | 2 I
q, |
\ s
T
& (1+cos2x) +(1+sin2x)’ =1 © cos2x +sin2x = -1 & \/_c05| 2x . |: -1
' 7T ) 1 T T
C>c05|23‘—L s ox="+krvx=—"+knkeZ
. 2 4
T
[2—1, %]coar 2sin” ?f %——
Bai 6: (PHDB - 2003) Giai phurong trinh: L=

2cosx—1

Giai:
4 s d
Piéu kién: cosx # E

Phwrong trinh

(1

< (2—4/ %]com—{]—cos[ 1——‘ —22051—1@—«&&:051—51111 —0@2n—9ﬁ11—?2051

| 2

J3

R

ry




i ::IT
. x=—+kx
3 T

o | T T
<::>25111| 1‘—;{20@1‘—72;{?@*- <:>1'=§+{2n+1)fr
\ J

4 COSX #

b
2

Ps: .tz%—kﬂ'.ﬁreﬁ

Bai 7: (QGHN — 1998) Giai phuong trinh sin’ x = cos” 2x + cos” 3x

Giai:

l1-cos2x 1+cosd4x 1+cosbx
Phwong trinh < = = + = <> cos2x+cosdx+1+cosbx=0

& 2cos3xcosx + 2cos? 3x =0 < 2cos3x(cos x +cos3x) =0 < 4cos3xcos2xcosx =0
[ oz .7
gt ep s
6 3
T T
&lx==+k= kel
4 2
T
x=—+kn
p:




31+ e i T X
Bai 8: (PHKT — 1999) Giai phwong trinh 3tan’ x —tanx +w 8cos” 1' I—%
COS™ X |

Giai:

Phuong trinh < 3 tan® x — tan x + 3(1 + sin x) ('] + tan® x } —4(1+sinx)=0
< 3tan’ x —tanx +3(1+sinx)tan’ x — (1 +sinx) =0

3tan’ x(1+sinx+tanx)—(l+sinx+tanx) =0

< (1+sinx+ tan:n:}[Er’r.?m2 x—l] =)

TH 1: tanxz:j. <X
o ]

TH2: 1+sinx+tanx =0 < sinx + cos x + sin xcos x = 0 (pt do1 xtng vd1 sin va cos)

:J_r”g"+k:r.kEE

31

-
i

Giai phuong trinh nay ta duwge x=—*a + k27 ke Z vé1 cosa =

Bai 9: PH — B 2007) Giai phwong trinh: 2sin’ 2x +sin7x —1=sinx

Giai:

Nhan xét:




—

: fgea - . Tx+x
T sie xuat hién cac cung x. 2x, 7x va

tlnte bién d61 tong thanh tich

= 2.2x chinh vi thé ta dinh hwéng ha bac chan va ap dung cong

Phuong trinh < sin7x —sinx — (1 —2sin” 2x)=0

< 2cosdx.smm3x—cosdx =0

cosdx =0
< cosdx(2sin3x-1)=0=|
sin3x=—
.
i i [ r .=
Ax=—+kn x=—+k=
2 3 4
T T 27
o|3x=2+k2r ©|x=—+k kel
6 18
SE & 2)’
Ix=—+k2x TZST— a
I 6 " 18 3
" : 2
Ds: x= 2+ k2 =21 k22 (kez)
18 3 18 3 :



Bai tap tw giai:

T

Bai 1: (GTVT — 2001) Giai phuong trinh: sin’x + sin®(x —%} +sin® {1‘—1) = %

Fa.J6

o ..
Ds: .1'=:7+ km. keZ vél cosa =

2 2
Bai 2: (PHQGHN - 1998) Giai phwrong trinh: sin® x = cos® 2x + cos” 3x
[ 7 knm
x=f—
Ds: g 2 kel
T km
x=—+
L 4 2
s A . . 7 3 . (177
Bai 3: (Pe 48 II) Giai phueong trinh: sin” 2x —cos™ 8x = sin T 10x
N A= g
[ m krm
X5k
Ds: 2010 kel
T krm
x=—+
3 6 3
Bai 4: (PHD — 1999) Giai phwong trinh: sin’ 4x — cos” 6x = sin (10,57 +10x)
[ r km
720 10
Ds: - kel
T
x=—+knx
2

Bai 5: (TCKT - 2001) sin” x +sin” 3x —3cos’ 2x =0



Bai 5: (TCKT - 2001) sin” x +sin” 3x —3cos’ 2x =0

T o \/g—l

PDs: x=x—+im.x=x—+knr vé1 ke ZL.cosot =——
3 2 2
/4 1 9x
Bai 6: (PHTDTT — 2001) Giai phwong trinh: cos3x + sin7x = 2sin” (———) 2cos” —
[ m km
x=—+=
12 6

Ps: x=§+kﬁ kel

Bai 7: (PHNTHCM - 1995) Giai phueong trinh: sin® x + cos® x = 1—6:.:05 2%
Tk

Ps: x=—+
g 4

ke

: fi
Bai 8: (KTMM - 1999) Giai phuong trinh: sin® x+ cos® x = L

12

e



Ps: x=—+—keZ
8 4
Bai 9: (HVQY — 1997) Giai phwong trinh: sin® 2x + cos® 2x = é
T kmw
Ps: x=—+—,keZ
8 4
Bai 10: (PHSPHN — A 200) Tim cac nghiém cua phrong trinh
: ; . 7 (T ox)y T s s .3 -
sinxsindx —sin” 2x = 4sin” [ — —— |—— thoa man dicu kién |::.' — 1| <3
el 23
T T
Ds: x= ——:—J
6 6

Bai 11: (PHSP HCM - A 2000) Giai phirong trinh:

B

=

I 3 X
sin—simx—cos—sin- x+1=2cos" | ———
2 2 4 2y

i e

|
%,

Ds: x=kn,kekl
Bai 12: (PHCD - 2000) Giai phuwong trinh: 2cos’® 2x + cos 2x = 4sin’ 2xcos’ x

T kr 7




3. Sww dung 7 hﬁug {ﬁng thire ding nhé va mot 50 fl-;%ug thirc quan trong

1+sin2x =sin” x +cos” x +2sinxcosx = (sinx+cosx)
. P g . . 7
1-sin2x =sin” x+cos” x—2sinxcos X = (SIn X —cos x)

. sin 2x
SINYCOsSyY=——

. 3 3 : . 2 : 2 . \ :
sin” x + cos” x =(sinx + cosx }(5111 X — SIN X.COS X + €08 .T) = (sinx + cosx)(1l—sinx.cosx)

sin’ x—cos’ x = (sinx — cos x }(sin2 X +sinx.cos x +cos” x ) = (sinx —cosx)(1+sinx.cos x)

2
tanxy +cotx =———, cotx—tanx = 2cotx
sin2x
ol ol : 1 ., 1 1 5 3 1
sin* x+cos*y=1-2sin’ x.cos’ x=1—-—sin’ 2x=—+—cos’ 2x = =+ —cos4dx

4 s 3 3 ey NE 9w
cos  x —sin x‘z(cos +sin” x)(cos™ —sin x)=cos2x
o f 6 il 4 3 . ¥ s 3 5
sin® x + cos® x =sin” x4+ cos” x —sin” xcos” x =1—"sin" 2x = Zcos4x + =

6 . 6 . 4 4 . 2
Cos X —sin” X =cos2x(sin” x +cos” X +sin” Xxcos™ x)



\/_Cﬂﬁl

3
sinxtcosx =42 sini X iI

A

X
l+tanx.tan— =
2 cosx

COs X Cos™ X l+sinx

Mo1 quan hé giita cosx va | —sinx la _ - =
l-sinx cosx(l—sinx) Cos X

\/_CD:’: X =

Bai 1: (PH — D 2007) Giai phuong trinh: [ 51115

Giai:

3 X
Phwong trinh < sin® = +2 51115c095+ cos

X X
2 2

. 1. 3 ]
<> sInx —\Ecosx =1 Esmx —%cnsx = —

2
: T . T 1 Ty 1
<> SINX.COS —+ COsS X.5IN— = — & 5111| X+— ]:—
. 3 \ 34 12
[ 7 = I T
'.1'+!§=E—k2::r '.T:—E-I-ﬁ'ﬁﬂ'
il 5 <1 (keZ)
T 57 -
| oo 2 B il‘:%—kz:q

i



bs: x=2 +k2mx=-2+k2x. (keZ)
2 6 :
2
Bai 2: (PH - B 2003) Giai phuong trinh: cotx —tanx+4smn2x = ———
s 2x
Giai:

Nhan xét:
Tir sw xuat hién hiéu cot x—tanx va sin2x ta xem ching cé méi quan hé thé nao. c6 dua vé nhan tir chung
hay cung mét cung 2x hay khong

cos? x —sin’ x _ cos2x  2cos2x

Ta co . =i =— tir do ta dinh huwdng giai nhw sau
SIN X COS X sinxcosx  sin2x

sinx #0
kx

Piéukién: {cosx 20 <sin2xz0 < x #

sin2x =0




] .
COS™ X —SIN”~ X ) 7 Cos2x )
+4s51mm2x = & +2s5m2x =

$111 X COS X sin 2y sin 2x s 2x

& cos2x+2sin’ 2y =1 2cos” 2x—cos2x —1=0
cos2x =1

= —1
cos 2x 3 =

Khi cos2x =1 thi sinx = 0 khong thoa DK

e -1 .. 3 1 .. g g
Khi cos2x = = thi cos”x = — thoa méan dieu kién
L

; . - T
Vay ta nhan cos2x = 5 S x=tr—+krx
|

Chu v:

Tir mo1 quan hé gitra tanx va cotx, gitta tanx va sin2x ta co thé lam nhu san

( 1
cotx =—
Dat f =tanx = - J
: 2t
sm2x = -
K= 3
1 21 B 2 I
Ta duge phueong trinh ——7+ 4 =2 ... ban doc giai tiep nhé

{ 144 2¢



Iy

y 5 s "
5 B ) 4 Sl ' T . T 3
Bai 3: (PH — D 2005) Giai phuong trinh: cos™ x +sin” x +cos| x —— }.sm‘ 3x—— |-—=0
Y 4 / ., : 2
Giai:
Nhan xét:
cizin X ol 4 1 ., e . [ T | T
Tu dang thnte sin” x+cos” x =1——sin” 2x va hidéu hai cung | 3x —— ‘—‘ x—— |=2x
i} 2 - 4 ) 4 |
T1r do ta dinh huéng dwra vé cung moét cung 2x
y i) 2 1] . | T ot 1
Phuong trinh <> —2sin” xcos” x +— 5111| 4x—— ‘+5111 2x |——=0
2 \ 2 ) 2

& —sin® 2y —cosdx+sin2x—1=0

SSsin” 2x+sin2x—2=0




: T
<:>suﬂx=1<:‘~x=‘j+kﬁ;k5%

_
/L Y

Ps: x=—+kn. (ke i)
1 )

Bai 4: Giai phuong trinh cos® x —sin® x = ——cos® 2x

Giai:
Nhan xét:
1 o x - - - " i} - B . . A o A v " -
Dé bai xuat hién cung 2x, ta nghi xem liéu hiéu cos” x —sin” x co biéu dién qua cung 2x dé c6 nhan tr chung

hay khong ta lam nhw sau
1 3 ' by, 3 g,
& (cos” x)” —(sin” x)” = = cos” 2x

2 . 2 4 - 4 . 2 2
<> (cos” x —sin” x)(cos” ¥ +sin” X +sin” X cos :u;)zEcos 2x
(o L g I .27 13 4 2 s 2 2
<:>c052.1'| 1—:5111 2.r+15111 2% ]z—cos 2x < cos2x(8 —2sin” 2x) =13 cos” 2x
"\._ i o .-'I

cos2x =0 cos2x =0 [cos2x=0

T & = ; o .
&§—2sm” 2x=13cos2x 8—2(1—cos”2x)=13cos2x '_Zcos‘ 2x—13cos2x+6=0




cos2x =0 F T T
1 SrELTEY
< |cos2x=— <> (ke Z)
2 T
_ x=*+—+kr
cos2x =6 (loai) 6

Bai 5: (GTVT - 1998) Giai phuong trinh tan x + cot x = 2(sin 2x + cos 2x)

Giai:
s ... [cosx#0 _
Dieu kién < . <sm2x#0
smx =0

SINX COSX :
+ =2(sin2x + cos 2x)

tan x + cot x = 2(sin 2x + cos 2x) & ,
COosX sInX

1 . 2 :
& ——=2(sin2x + cos2x) < — = 2(sin 2x + cos 2x)

$111 X COS X sin 2x
< 1=sin2x(sin2x+cos2x) < 1=sin" 2x+sin2xcos 2x

) . cos2x =0 T kr T kr
& ecos” 2y =sin2xcos2x & o G (i e 2 Vvy=—+—_kei
tan2x =1 4 2 S 2

Bai 6: (QGHN — 1996) Giai phuong trinh tan x = cot x + 2 cot® 2x

Giai:



fcosx =0

o ey ; . kn
Piéun kién 1sinx#0 ©sm2xz0S x#
]l_sin 2x#0
SINX COSX 1
tan x = cot x + 2 cot” 2x < —— = ool 2%
COsSX  sinx
2cos2x .
& -2 = 2cot’ 2x & —cot 2y = cot’ 2x
sin2x
cot2x =10 T T kT
— : S 2x=—+kn S x=—+—kei
cot” 2x = —1 (loai) 2 4
.. . E(CDSE x+51'1161')—s1'111'c051'
Bai 7: (PH — A 2006) Giai phuong trinh: — . =0
N2 —-2smx
Giai:

£ .. : 1
biéu kién: sinx £ T
’}l

4 A . ey 2 .
Phuong trinh < 2(cos® x +sin* x —sin® xcos® x) —sinxcosx =0

. bl ] . . ¥ | .
< 2-6sm xcos  x—smmxcosx=0<3smm 2x+sm2x—4=0

i
- .TZ?—‘F;(E?T
Ssin2x=lox=—+kr & 4 -keZ
4 St
x=—+k27
L 4




S

4

Doi chueu voi digu kién ta dugc nghiém cua phuong trinh la x=—+ 21k e Z

FA

(1+4sinx+cos 21‘}5i11| X+ :
Bai 8: (PH — A 2010) Giai phwong trinh: : A COs X

1+ tan x -.,/E

Giai:
- [tanxi—l

Biéu kién: -

lcosx#ﬂ

Phwrong trinh o2 s111| :a'—JI (1+sinx+cos2x) =(1+tanx).cosx

L 5 P . sinx+cosx
< (smx+cosx)(l+smx+cos2y) =———.cosx
COS X
< smx+cos2xy =0




sinx =1(loai) |x=-"+k27
& 2sin’ x—sinx—1=0| 1 <o (keZ)
smxz—E | ;= "':Jrf(ZE

Ps: x = —%—I—A'Z,-T.x = %—I—kzﬂ'.ﬁc e Z

i 4
. in- y+cos” x 1 1
Bai 9: (PHDB - 2002) Giai phueong trinh: e _1_ siminlb = —cot2x——
Ssm 2x 2 Ssm 2x
Giai:
DPiéu kién: sin2x#0
Phurong trinh
oy ) P e O
1—2sin"x.cosx. .1 1 | 1 3 9
ol oo M = _co82x —— & 2 =—c0s2x——<>cos 2x—5cos2x+—=0
5 2 8 5 4

- 9
cos 2x = —(loai)

2

1 T
cos2x=— S x=+—+knm
2 6

Bai 10: (PH - B 2005) Giai phuong trinh: 1+sinx+cosx+sin2x+cos2x =0

Giai:



Bai 10: (PH - B 2005) Gia1 phuong trinh: 1+sinx +cosx +sin2x+cos2x

0

Giai:

Phuong trinh < sinx +cosx +(sinx+cosx)” +cos” x—sin” x =0
< (sinx +cosx)(1+2cosx)=0

| T T
5111{:r+1':0 :r:—z—i’{:r
= | - g o -keZ
1 27
|cosx=—— x=% + k27
2 B

Ps: x = i2+7+f(2r (keZ)

-

Bai 11: (PHDB - 2002) Giai phwong trinh: tan x + cos x —cos” x = sin x(1 + tan x. tan%}

HD:
J'-:os x+0
Diéu kién: - X
]\CDSE =}




: . X X ; . X X
S111 XL 5111 — COS X.COS— + 81l X.S1n — cos —
-

e i

. X 1
Taco: l+tanx.tan—=1+ 2 _ = -
2 x X Y cosx
COS X.CO5 — COS X.COS — cos :q'.cmsq

=

Phurong trinh

Sin X

& tanx + cosy —cos” ¥ = < cosx(l—cosx)=0 cosx=1(cosx#0) = x=i2x

CoOsX

Ps: x=Ik2m:ke Z

Bai 12: (PH - B 2006) Giai phwong trinh: cot x +sinx(1 + tan :r;tau%) =4

Giai:

sinx =0
S T
Picukién: qcosx =0 & x # I(E.ﬁrEE
X
cos— =0

-

. et

=4

;X
sin x SmE
Phurrong trinh < cotx +sinx| 1+ ——.
COs X X
Cos—




P

“ Y x )
COS X.COS — + 81N X.sin —

<> cotx+sinx 2 214
=
COS X.CO53—
5, 2 A
-
Ccos —
< cot x +sin 1‘.—2 =4
x
COS X.COS

-

COSX SInX -
+ =4 < 1=4smmx.cosx

SINXY COSX

[ T i T
. 2x=—+k2m Y =—+kr
>Enl2y=—4| i = 1_2 kel
2 St Sm
2= + k27 X + kT
| 6 12

Két hop vt diéu kién ta duge nghiém cua phwrong trinh la

57
i ypepe B g Grppey
12 2




Ps: x = 4+ kmix = 5i+,{'ﬂ'. (keZ)
12 12 :

Bai 13: (DPHDB - 2003) Giai phwong trinh: cotx =tanx +—2 ik

sin 2x

HD:
Dbiéukién: sm2x#0 < cos2x =1
Phwrong trinh

COSXY SINXY cosdx 5
& = S eos2y=cosdx & 2cos” 2x—cos2x—-1=0

SINX COSX  SINX.COSX

cos 2x =1 (loai)

— 1 T
cos2x=—— S y=+— 1tk
2 3
2T
Ps: x =+ +km:ked

-

2

, (1-2sinx)cosx
Bai 14: (PH — A 2009) Giai phuong trinh: - , , : =3.
(I1+2sinx)(l—sinx)

Giai:
‘ sin x # 1
Diéu kién: { 1
l sin x #——
5

i




Phuong trinh < (1-2sinx)cosx = \E{l +2sinx)(1-sinx)

<> CcosSX—2SINXCOSX = \E— -.Esin .t'—EwE sin’ x
<5 COsY —\/gsinx —sin 2x+ \/3’_;{:1— 2sin’ 1‘}

. . 1 3. 1 V3
<> COsSY — «/: sinx =smn2x+ xf’?_;cus 2x & —cosx —g sy =—sm2y+—cos2x
T ; LT : . /s
<>C08.X.€08— —SIN X.$iN— =5iN 2X.510 — +c0s 2x.COs—
3 i
f :-"T A ' .:T b
— r:c:rsl bk zccns\ Dyl ]
\ 3 6 )
Y ;
, . x=—+k27
T ' i) 2
©2-= =1 x+—‘+k2x<:::> kel
6 L L T 2T
x=——+k
18 3
Két hop vor diéu kién ta dirgc nghiém cua phweong trinh la
T 27 :
x=——+k"—, (keZ)
18 3
7T 27
Ps: x=——+k—, (keZ)



. COBX COS™ X l+smx
Hoac: , = - —
l-sinx cosx(l—sinx) COS X

Phurong trinh thanh:

(1-2sinx)(1+sinx) N —sin X +cos 2x Nz
= 5 = J

(1+2sinx)cosx cos X +s5in2x

)

& (\Ecos X +sin :.;] —I—{:\Esin 2x —cos 21‘] = <> sin | x+ E| + sin ‘IIKZ.T—E | =0
\ | 3 ) h 4

N

f3x ®N. f=x &
<:::>25111‘—+ ‘cc-s e )
L2 127 2 44
Hoac la:
. (3x &) 3x Vi 2E L EL S . . o o
sinl| —+— |=0 —+—=krtox=——+% (biéu dién trén duong tron lrong giac ung vol cac
\ 12} 2 12 18 3
s =38 TWE I3& o : e T :
cung la —, === == kiém tra bing may tinh thi thoa cac diéu kién ban dau)
g 18 18
Hoic la:
(X T« X T 7 T
cos| =—— |=0& E—L:—+fx = 1':3EE+,-’2.T

A
(khi d6 sinx = —1 thoa diéu kién ban dau)

Bai tap tu giai:

Bai 1: (HVCTQG — 1999) 8/2 cos® x + 242 sin® xsin3x —6+/2 cos* r—1=0



Ds: .1':ig—kﬂ'. kel

Bai 2: (PHMDC - 2001) Giai phueong trinh: 48 — 14 — 2,_ (1+cot2x.cotx)=0
Cos" X  COos™ X
Ps: x R I kel
8 4

6. Swr dung cac cong thite lwrong giic dwa phwong trinh ban dau ve cac cac phwong trinh don giai doi

voi mot ham hrong giac

a. Dua vé phwong trinh ﬂﬁug c-fap

o y o . % = 3 |"_ 3 = : { =5 = :
Bai 1: (PH — B 2008) Giai phwong trinh: sin” x —+/3cos’ x =sinxcos” x —+/3sin” xcosx

Giai:

Nhan xét:

Thay cosx =0 x=—+ kr.(k € Z) vao phwong trinh ta dwoc sin’ x=0 < sinx =0




s |

4

nén x = —+kx(k € Z) khong phai 14 nghiém ctia phirong trinh

b |

Khi cosx # 0 chia ca hai vé cua phwong trinh cho cos™ x ta duoc

0

tan’ x —/3 = tanx —/3.tan’ x < tanx [ tan’ x —1)+ ﬁ[;tailz r 1]

tanx =11

fanx = —\l/g

<::>(tfm2 x—]](tan x—ﬁ) =0

x=+"+kn
s 5 kel
X=——+kn
B 3
Ps: x=2 +kl:x=-Lskx (keZ)
4 2 3

Bai 2: (PHCD - 2000) Giai phueong trinh 1+ 3tanx = 2sin 2x

Giai:
Cach 1: Diéu kién: cosx =0

I X : : : 3
=4smxcosx < cosx+3smx=4smxcos x

Phuong trinh 1+ 3
COs X

Nhin xét: Day la phuong trinh d¢ang cap bac ba nén ta chia hai vé cua phuong trinh cho cos® x



Ta dwoc

1 tan x 7 _, 2
—+3 —=4tanx < 1+ tan” :a'+3tan|'l]+tan‘ :r(]:f-“ltan:u;
COs™ X Cos™ X '

< 3tan’ x+tan” x —tanx +1=0 < (tan .*4.'4—]‘}(3t3112 1‘—2tanx+l) =0

T ) . 5
Crlnr=—Ttsx= 0 +kx, keZ vi 3tan" x—2tanx+1=0 v6 nghiém

Chu v:
- Ta co thé chia ttir dau hai vé cua phuirong trinh cho cos” x
- Nhin vao phwong trinh ta thay xuat hién tan x va sin2x ta nghi t61 moi1 quan hé nhw gita chiing

251N XCOS X

ol A A T rropnaeome )

. 251N X COS X 2tan x o : cos’ x 4 1 1
s 2x =— = — hodc sin2x = 2sinxcosx = - = —— tirdo ta
sin" x+cos x l+tan” x 1 l+tan” x

Ccos™ X

dit f =tanx

Cach 2:



. 2t
bat t=tanx = sm2x =

152

Khi do ta dueoc 14+ 37 = P t41=0 @+ DB -2t+1D) =0

Ry

T
<:>r=—lt>tanx=—]<‘:>x=—1+,{'ﬁ

|'

*,

\f{_'%lll X

Bai 3: (PHQG HCM - 1998) Giai phuong trinh sin’

Giai:
Nhan xét:

i

. . A z g ¥ e £ T | Y ' T
Tt phuong trinh ta nhan thay bude dau tién phai pha bo sin’ [ X o ‘ dé dua cung I E 3o vé cung x

T B S g : o
tlr cong thire sinx —cosx = NE 5111| xX— 7 e dén day i la ra cing mot cung x i

Cach 1:
Ta co -./_aml X—— |=sinx—cosx
( 7T 1 3 3
= 24/2sin’ | X—— ] = (sin x —cos *aj < sin” I - e (sin x — cos x)
4) 242

Phwrong trinh

o

\1/_ (sinx —cosx)’ =+/2sinx © (sinx —cosx)’ =4sinx (*) (pt dang cap bac ba)
=

-
e




< (sinx —cos x)’ = /2sinx < (sinx—cosx)® = 4sinx (*) (pt dang cap bac ba)

1
242
Vi cosx = 0 khong phai la nghiém cua phwong trinh nén chia hai vé cua phweong trinh cho cos” x

Ta dwoc
(tanx —1)° = 4tanx(l1+tan’ x) © (tanx+1)Btan’ x+1) =0
Crlnir =1t sx= —%Jrﬁrr (k € Z)
Cach 2:
T phwong trinh (*)
(*) & (sinx —cosx)’ =4sinx < (sinx —cosx)(sinx —cos x)* = 4sinx
& (sinx — cos x)(1 — 2sin x cos x) = 4sin x < —cosx —3sin x — 2sin’ xcosx + 2sinxcos® x =0
& cosx(—2sin” x —1) + sinx(2cos” x —3) = 0 < cosx(cos 2x —2) +sin x(cos 2x —2) =0
cos 2x = 2 (loai)

. T
< (cos2x—2)(cosx+smx) =0 S x=——tkrn (ke Z)
tanx =—1 4

Bai 4: (HVQY — B 2001) Giai phwrong trinh 3sinx+2cosx=2+3tanx

Giai:
< 3tanxcosxy+2cosxy =2+ 3tanxy S cosx(3tanx+2)=2+3tanx




& ke
cosx =1 I x=2kx
cosx =1 =

2 _
Jtanx+2=20 tanx=——=tanf |(x=F+knx
I 3 — :
Bai tap tw giai:

Bai 1: (BCVT — 2001) Giai phwong trinh: 4sin’ xcos3x + 4cos’ xsin 3x + 343 cosdx=3

N km
! 2
Ds: 24 2 ez
T km
i SR
i g8 2
Bai 2: (PHNT - 1996) Giai phwong trinh: cos’ x —4sin’ x — 3cosysin® ¥ +sinx =0
i /4
X= —I—F kT
Ds: (keZ)
T
x=+*—+kx
L 6
Bai 3: (PHH — 1998) Giai phuong trinh: cos’ x+ sinx — 3sin® xcosx =0
o
x=—+knm
4

Ps: |x=a,+kn (keZ) véi tang, =1+w/5:tanm’3 =1-2
x=a,+krx




Bai 4: (DHDN — 1999) Giai phurong trinh: cos® x —sin’® x =sinx —cos x
Ps: x=_—+kn (kel)

Bai 5: (HVKTQS — 1996) Giai phuong trinh: 2cos’ x = sin 3x
s

Ps: | 4 wha (keZ) véi tane = -2
x=a+kx

Bai 6: (PHD HCM - 1997) Giai phuong trinh: sin xsin2x +sin3x = 6cos’ x
xX=a+kx

Ds: T (keZ) véi tana =2

Bai 7: (PHYHN - 1999) Giai phwong trinh: sinx +cosx —4sin’ x =0
Ds: I:f'_:l_;(ﬂ- (keZ)
Bai 8: (DHQGHN - 1996) Giai phuong trinh: 1+3sin2x=2tanx



T
X=——+nw

34417

4

Ds: (neZ) véi tana,, =

X=4a, , THT

: 1.2

Bai 9: (PHNN I — B 1999) Giai phwong trinh: sin’ x(tanx+1)=3sinx(cosx—sinx)+3

o —£+kﬂ'
Ds: 4 (keZ)
T
x=t—+kn
| 3

b. Pwa vé phwong trinh béc hai, biic ba, bic 4... cia mot ham lreng giic

Bai 1: Giai phuong trinh 2sin” x+tan” x =2

Giai:
Cach 1:
DPiéu kién: cosx =0
. 2tan’ x 2 2 ) 4 2
Phuong trinh<> ————+tan " x =2 <> 2tan" x+tan” x+tan x =2+ 2tan" x
1+tan” x

1 . tan” x =1 () T

<tan" x+tan" x-2=0& ) _ @tanxz:l:tan‘i—l@xzi——ﬁrﬂ' (k € Z)
tan~ x = -2 (loai) . 4 :

Cach 2:




g9 S X i3 3 75D 2
<281 x4+ —=2<>2sm xcos X+s5m x=2c08 X
COos X

2 2 2 2 2 4 2 2
< 2(l—cos” x)cos”" x+1—cos"x=2cos  x <> 2cos " x—2cos x+1—cos"x=2cos x

cos” x=—1 (loa1)
< 2cos'x+cos’x—-1=0 . 1 & 2cos’x-1=0

COs  x=—

T T kxm
<:>c052.1'=0<:>2x=%+kx<:>x=:+ ﬂ (k € Z)

i

Chnu v:

Eoa ,om 3 7 ]. - - " - X " . - . . " n . s n -
D61 véi pheong trinh cos™ x = E ta khong nén giai triee tiép vi khi do co té1 4 nghiém khi két hop va so sanh

vai diéu kién phite tap nén ta ha bac 1a toi vu nhat

) nli g % T E 8 ]'
Bai 2: Giai phuong trinh sin” x+cos” x =—

Giai:

. ). b, 1 « A A 7 A 2 ]
o> {5.1114 Xy (c054 x)y= g < (s x+ cos” X} sin* xcos? x==



- r
i A i 3 4

1 .5
<:>I 1—:5111‘ 2x

F __.l'

: | .3 b =g I s
—2(5111.1'(:05.1;)4 =— > l—sm 2x+=sm 2x—2 —51112.1" =—
8 4 .2 ) 8

ai T | 4 | 4 1 s | - 4
S l-sm 2x+—sm 2x——smn 2x=— < 8—-8sin" 2x+2smn 2x—smm 2x =1

& sin® 2x—8sin’ 2x+ 7 =0 < sin’ 2x =1 vsin’ 2x = 7 > 1 (loai)

T T k=@
t>c052.1'={}<:>2.r:E+kx<:>x:JI+

kel

Cha y:
Co the dung cong thirc ha bac va dat 1 = cos 2x

Bai 3: (PH - B 2004) Giai phwong trinh: Ssinx —2 =3(1—sin x)tan® x

Giai:

Phuong trinh <> Ssin x(1—sin?® x) — 2(1 —sin® x) = 3sin® x — 3sin’ x
< 2sin’ x+sin? x - Ssinx+2=0

Dit ¢ =sinx voi t € [-L1]

OS2+ -5t42=0t-1)(2* +3t-2)=0

=1
1
| =—
2
t =—2(loai)



Bai 4: (QGHN — 1996) Giai phuong trinh tan’® x — tan x. tan 3x = 2

Giai:
o [cosx?&[}

Piéu kién: - .

Lcos 3x=0

. . . y ]
s —Sin A sin 2x - —2s8111° ¥ COs X
tan” x —tanx.tan3x =2 < tanx(tanx —tan3x) =2 < =24 — =12
COSXCOSXCOS3X COS X COSXCOS3X
. 2 2 4 2 4 2
S -5 A =cosxcosIx = cos  x—1=4cos x—3cos  x = 4dcos x—4dcos x+1=0
T kr
& (2cos’ x—1)? =0 © cos?2 1'—0@"’1——+frfr{:>1—1+ kel
= Ly Ly 1
Bai 5: Giai phuong trinh 2 tanx + cot2x = 2sin 2x + — =
SIN 2X

Giai:




fcos xz0
lsin 2x =0
sinX  cos2x , 1 sinxsin 2y . 2
2 + — =2sm2x+— 22— Feos2x—2sm 2x—-1=10
COsSX s 2x sin 2x COS X
< 4sin“ x+cos2x—2(1—cos" 2x)—1=0< 2(1 —cos2x)+cos2x—3+cos" 2x =0

cos 2x =1 (loai) (visin 2x = 0)

biéu kién: i 290 £ 1)

) 1
< 2c08" 2x—cos2x—-1=0& 1 < cos2x=——
cos2y=—— s
2
2 T
S2x=t—+2kn S x=1t—+kn, k€l
2
e . . : 1 1
Bai 6: Giai phuong trinh sin2x +sinx — = = 2cot2x

2sinx  sin2x

Giai:
Piéu kién: sinx 20, cosx =0
Phuong trinh < sin’2x + sin 2x.sinx —cosx — 1 = 2cos2x
& 4cos® xsin® x+2cosxsin’ x—cosx +1—4cos’ x=0
& 4cos” x(1-cos® x) + 2cos x(1- cos” x)—cosx+1- dcos’x =0
& 4eost x+2cos’ x+cosx—1=0
< (cosx+1)(4 cos’ x—2cos’ x+2cosx —-1)=20
< (cosx+1)(2cosx—1)(2 cos’ x+1)=0
cosx=—-1 [Sx=x+k2xn

— T
| x=+—+k27
3

o keZ

1
COSX =—
2,



s : : [ . cos3x +sin 3x |
Bai 7: (PH - A 2002)Tim nghiém x € (0:27) cua phuong trinh: S' STRE L =cos2x+3
\ + 2sin 2x

Giai:
Ta ¢o: cos3x+sin3x=4cos” x—3cosx+3sinx—4sin” x =
d(cosx —sinx)(l+sinxcosx)—3(cosx—sinx) = (cosx —sinx)(1+ 4sinxcosx)

Val+2sin2x=1+4sinxcosx
Khi dé phwong trinh thanh:

: : 3 1 T
Ssinx+5cosx—Ssinx=cos2x+3 < 2cos” 1'-5’2051'—2:0‘:}CDSIZ—@IZiE-I-kZ?T:kEZ
) T -1 5 ) T
Xét O<«—+hki2m<2n o —<k<—<k=0vi ke Z tadugec x=—
6 6 3
. T 1 7 : 5t
et O<—+k2r <2 & —<k<—Sk=1vi ke & tadiroc x=—
3 6 6 3
T S
Bs: ¥=——:x=

a3 3




Bai 1: (PHNN - 2000) Giai phuong trinh: 2cos2x—8cosx+7 =
COoS X

= K2E

Ds: (keZ)

;e :E-I-I(ZJT
3

Bai 2: (PHL — 2000) Giai phuong trinh: 4(sin3x—cos2x)=5(sinx —1)

x=Z k2
: |
bs: [x=a+k27 (keZ) véi sina = =

x=m—-a+k2rT

¢. Pwra ve cac dang phwong trinh doi xirng

Chu ¥ mot s6 dang doi xing bac chan véi sin va cos
. « 4 4 :

Dang 1: a(sm X+ cos .1'} +bsin2x+c=0

4

gean . : | d . 3
bat f =sin 21‘.|}‘| <l—=>sm x+cos x=1 —Esm‘ 2%

| 4
Dang 2: a{sm X+ Cos .1'}+bc052x—c‘=0

4

o : . 1., 1, i
bat r:-::{Ju.s.'E.‘f.|:‘|':_i]:‘>~51114 X+ cos I:]——Slﬂ'EJ'ZI—E[I—COS' 21‘)



sl 4
Dang 2: a[sul X+ Cos .1']+E;rc052x—f:{]

Yr=1 —L-;in2 Piag=1 = l(1 —cos’ 2:;')

2. 2

- f W] .
Dang 3: a[sm x+ cos 1‘]—5}511121‘+C=O

Pt t = cos 2x,

3‘| <1= sin®* x + cos

-

§ J .
x=1——sn"2x
4

Dat £ =sin 2.1;.|I| <1= sin® x + cos
D . Gl L Yo _

ang 4: a[sm x+ cos m)—bcc}sm—r—[}

" . 6 6 3 .9 3 2
bat r:c052.‘f.|:‘|-:_i]:>5111 X +cos .1;:1—15111 2.1':1—1(]—-:05 21‘]

Dang 5: a(sinx+cosx)+bsinxcosx+c=0
|

-

Pat r =sinx + cos :q'.|r‘| <42 =>SINXCOSX =

Dang 6: a(sinx—cosx)+bsinxcosx+¢ =0

P

Pat f =sinx —cosx. |r| <42 = sinxcosx =

F

Dang 7: asin® x +bcos’ x+c.cos2x+d =0



bat ¢ = cosZ.r.|r| e

Bai 1: (PHSP HCM - 2000) Giai phwong trinh 4(sin® x + cos® x) + «Esiu 4x:=72

Giai:

f 1 e " :
S 4| 1——sin” 2x ;4—\/’3751114.1' =
Y i

K

&> J3sindxy —2sin’ 2x = -2 & J3sindx +cosdx = —1

i T
i 27 x:IijE
@cos‘dh‘—f—::co:a“ & (k e Z)
\ 3, 3 T .7
X=——+k—
L 12 2
Bai 2: (PHXD - 1994) Giai phwrong trinh sin® x + cos® x =sin 2x
Giai:

3., . .9 .
S 1—15111“ 2x =sm2x < 3sin" 2x+4sm2x-4=0

sin 2x = -2 (loai)
L Sx=a+2kavx=m-a+2kn. kel

sin2x=2/3=sma

Bai 3: (PH — A 2007) Giai phuong trinh: [1 +sin’ .1']c05.1' + {1 + cos’ .1']5.i11 x=1+sin2x

Giai:




Nhan xét:

Phwrong trinh co tinh chat do1 xtung, diéu do got v cho ta bien do1 vé phuwong trinh do1 xiing voé1 s va cos
bang cach dat s =sinx + cos x

. . 2 - o T : 2

Phwong trinh <= cosx +sin” xcosx +sinx +cos™ Xsinx = (sinx +cos x)
: 3 . : 3

< cosx +siny +sinxcos x(sinx +cosx) = (sin x + cos x)

< (cosx+siny)(l+sinxcosy—siny—cosx) =0

| T
5111| o W ‘:0
S |

sinx+cosxy—sinxcosx—1=0

r - - p A - T
V&1 phirong trinh thir nhat ta co x = —Z +kmkeZ

V&1 phweong trinh thi hai dat /1 = sinx + cos x ta duoc

=4 x=K2%
—2H+1=0t=1 *:}5111|1—— =— ke
4 ) J_ :E+k2fr

B



bs: x = —%—H’E,x :g+k2x,x =k2n (keZ)

Bai tap tw giai:

Bai 1: (PHH - D 2000) Giai phwrong trinh: sinxcosx+ 2sinx+2cosx =2

x=k2r
Ds: T kelZ)
x=—+k2x { '
2
Bai 2: (DPHM - 1999) Giai phwrong trinh: 1+ tanx = 24/2sinx
xX= A + k2
A
5w
Ps: |x=———+k2x (keZ)
12
= i k2w
T 12

Bai 4: (HVCTQG HCM - 2000) Giai phwong trinh: 2sin2x—2(sinx+cosx)+1=0
T
Xk k2R :
Ps: | 2 (keZ)
x=m+k2x

b. Phwong trinh doi Xitng vai tan va cot



b. Phwong trinh doi xirmg voi tan va cot

Bai 1: Giai phwong trinh: tan” x +cot” x + 2(tan x + cotx) = 6 (*)

Giai:
g niomey g - kT
DPiéu kién: sinxcosx Z0 S sm2xz0& x = g (ke Z)
(*) < (tanx +cotx)’ —2+2(tanx +cotx) =6
< (tanx +cotx)? + 2(tan x + cot x) —8 =0
S tanx+cotx=2 (1) vtanx+cotx=—4 (2)

(1) © tanx + =2 & tan’ x—2tanx+1=0< (tanx—1)° =0

tan x

Cb‘rallx:l:tan%@x:%—f(ﬁ (k € Z)

" SINX  COSX .5 ) .
(2) & +———=—4 sm x+cos" x=—4s5mMxcosx
COSX SIX

- 2sm2x=1<>sm2x= —% = 51'11{—%}

4 4 '-."r
oaw=-Zirarvax= 2r ox=-Ltkrvx=""tkn (ke Z)
6 6 12 12




Vay nghiém cua phwong trinh la: x = g kmr v x= o +kr v x= R kr (keZ)
4 12 12
Cach 2:
ditt = tan x + cot x = ¢* = (tan x + cot x)? = tan? x + cot? x + 2 tan xcot x = tan® x +cot? x + 2
5 ; t>2
.-‘:2\!1:&111‘.*(::01:":{ 2= dss A= |r| >2s L e o

-Khi t=2 < tanx+cotx=2 S tanx+

— 2o tan’ x—2tanx+1=0 (*rgm;{—])1 =0
tan x

C:‘tallx:l:tall%@x:%—kﬂ (ke Z)

SINY  COSX

-Khift=—-4& tanx+cotx=—-4 & +— = — 4> sin’ x+cos’x=— 4sinxcosx
COsSXY sInX
: : . « i I
< —2sm2x=1<sm2x= _E: sm‘ —E
I.\ .-'ll

-
I

7 & 7
<::>2x:—%+k2frv2x: +k2yr<:»x=—%+&mxx=£—hr (ke Z)

6 12 )

. s i . . T T T
Vay nghiém cua phrong trinh la: x = i kr v x= —!—2+ kr v x=—+kn (keZ)



Bai tap tw giai:
Bai 1: (PHCD - 1997) Giai phueong trinh: \E(sin X+cosy)=tanx +cotx

Ps: x=—+k2r (keZ)

Bai 2: (PHNN - 1997) Giai phirong trinh: cotx —tanx =sinx +cosx
J2 -1
V2

Bai 3: (PHCT — D 1999) Giai phwong trinh: 3(tanx +cot x) =2(2 + sin 2x)

Ps: x=-—

ta+k2r (keZ) v6i cosa =

A

bs: .1'2%—&3‘ (keZ)

Bai 4: (PHGTVT — 1995) Giai phwong trinh: tan 2x + cot x = 8cos” x

T km
x=—+
2 2
Ds: |x="+ 7 (keZ)
24 2 '
Sz kr
X=—+
24 2
Bai 5: (PHQGHN — B 1996) Giai phuwrong trinh: tanx = cot x + 2cot® 2x
Ps: x=2 + kv (keZ)

4 2



Bai 6: (DLDD — 1997) Giai phwong trinh: tan x + cot x = 2(sin2x + cos 2x)

T kmw
X = — +
ps:| * 2 (keZ)
T kx
x=—+
| 8 2
Bai 7: (DLDD - 1998) Giai phuong trinh: cotx =tanx + 2 tan 2x
Tk .
Ds: = (keZ)
Bai 8: (Dé 97 II) Giai phuwong trinh: 6 tan x + Scot3x = tan 2x
i o
x=+—+knx 1 1
Ds: 2 (ke Z) véi ccsazg:cosﬁ:—i
e :g +km

Bai 9: (DHYHN - 1998) Giai phuwong trinh: 2(cot 2x —cot 3x) = tan 2x + cot 3x
Phwong trinh vo nghiém
Bai 10: (QGHN — 1996) Giai phuong trinh: tan” x — tan x tan 3x = 2

T AT (keZ)

DPs: x=—+
4 v,

i

Bai 11: (PHTH — 1993) Giai phuong trinh: 3tan 2x — 4 tan3x = tan® 3xtan 2x

x=knm 2 : , 3
Ds: % [A'EZ} Vo1 tan o :iJ:
x=ta+kr 5



Bai 12: (CPHQ - 2000) Giai phwong trinh: 3tan” x + 4tanx + 4cot gx + 3cot” x+2 =0
Ps: x = —i—kﬁr;‘r (keZ)

Bai 13: (PHDHN - 2001) Giai phwong trinh: tan’ x.cot” 2x.cot 3x = tan® x — cot” 2x + cot 3x

T
x=—+knm
bs: % (keZ)
T
x=+—+knx
| 6
Bai 14: (CPGT — 2001) Giai phwong trinh: tan? x.tan” 3x.tan 4x = tan’— tan” 3x + tan 4x
[ x=kn
Ds: T kT {;T = E}
X=ig
4 2
i ;
Bai 15: (PHNT HCM - 1997) Giai phwong trinh: 2tan x + cot x = /3 + —
sin X

Ds: ng—kﬂ' (ke Z)

¢. Phwong trinh dang thuan ngich



Dang 1: 4 f7(x)+ f{ +B| f(x)+ 5 _|+C=
MRRANZIE] i MRANT T
. [f(x)=sinx,cos x
k=1
e k y, kj y, 3 & y - o i ; x
bitt= f(x)+ 7(%) =W b 7 ) =t~ —k (tuy ttmg treong hop cu thé dé tim diéu kién cua tham so6 t)
X 2

Ta duge phuong trinh 41> + Bf+ C—24k =0
Dang 2: A(:az tan” x + &° cot’ x)+B(atanx+bcotx)+C =0

., e 2 2 2
Patr=atanx+bcotx =g tan  x+b cot" x =1t —2ab
Thay vao phwong trinh ban dau ta dwoc mét phwong trinh bac 2 theo t

Bai 1: Giai phwong trinh 4 sin® x + I— 4| sin X + ‘— F={
\ sin’ x, SIN X
Giai:
Bién kién: sinx =0
¥ 1 L\ . <

< 4| |~31111-|— —2 +—1| sin x + [ ?=O<:>4| SI1X + +4|smmx+— =15=0

|\ sin x sin X | SIN X 7 SIN X |

: 3 . 3
<> sinx + =— (1) vsinx+ e

sinx 2 SII X 2
i) T 2 -
(1) & 2sin" x—3sinx+2 =0 (v6 nghiém)




(1) & 2sin’ x—3sinx+2 =0 (v6 nghiém)
[sinx = -2 (loai)

w . \
(2) = 2sin" x+5sinx+2=0& 1. | T
sin X = —— =sin| ——
2 | 6
L \ /

i '-'lr
cbx':—%JrkZ,fTvx:—;—kz:r (k € Z)

.I.' _.\ ] ".I i ]
| cos”™ x +— |—2|
\ cosx) \cosx

i
+Cos X |—2=O
__.-'

biéu kién: cosx =0

“} 3
&

(1 ¢ i F | | -
< | —cosxt —2:2‘ —c051'|—2<:‘>‘ +-::05.1" :2[ +Ccosx

|
\ COs X ,, | COS X L COS X L COs X

< +cosx=2 (2)

+cosx=0(1)v
cos X Cos X

(1) © 1+ cos” x =0 < cos” x =—1 (v6 nghiém)

(2) & cos’ x—2cosx+1=0 (cosx—1)* =0 cosx=1>x=k27 (keZ)

2 -
Bai 2: (PHTM - 2001) Giai pheong trinh ——— + 2tan” x + S(tanx +cotx)+4=0 (1)
sin” x




Giai:
Nhan xét:

: : ‘ Loy 1 2 . 2 1 : ,
Tt phwong trinh thay xuat hién —— va cot™ x ta nghi dén cong thitc 1+ cot™ x = ——. sau khi thay vao ta
S X sm” X
durge mot phueong trinh d61 xttng v tan va cot

kT

Piéu kién: sinxcosx Z0 < sm2xz20S x #

(ke Z)
(1) © 2(1+cot” x)+ 2tan’ x + 5(tanx + cotx) + 4 =0
= 2(‘[31112 x+cot’ x) + S(tanx+cotx)+4=0<=2 [(Tan x +cotx)’ — 2} +5(tanx +cotx)+4=0

& 2(tanx +cotx)? + 5(tanx + cotx) =0 (¥)

bat: f=tanx+cotx = ¢ = (tan x + cot :n;jl3 = tan® x + cot’ x + 2tan xcot x = tan’ x + cot® x + 2

- - . =2
22\{1:311‘:{-::01:‘:{ +2=A - =4 = |.=‘| 22>
<2
@
Phuong trinh (¥) © 27 +5t=0| 2

t=0 (loai)



, 5 SINX COSX 5 , 4 . : 1 :
Khirir=—< +— =—— << 2(sin” x+cos” x)=—Ssinxcosx ©sin2x=——=sina
COSX sINX 2 5
2x=a+k2x T
& S X :—+A“vx————+kﬁr (ke Z)
2x=mw—-a+k2n 2 2 2

+3cot’ x+4(tanx+cotx)—1=0 (1).

Bai 3: Giai phuong trinh
cos” x

Giai:
Nhan xét:

. 3 , . . 3
va tan~ x ta nghi dén cong thirc 1+ tan™ x = . sau khi thay vao

Cos™ X cos” x
ta durge mot phwong trinh do1 ximg vé1 tan va cot

T1r phwrong trinh thay xuat hién

. : : kw
Piéu kién: smxcosxz0<<sm2x 20 x =

k e 7)

E= +3cot? x +4(tan x + cotx) —1 =0 < 3(1+ tan’® x) + 3cot> x + 4(tan x + cot x) —1 =0

cos™ X
< 3(tan® x + cot’ x) + 4(tanx + cotx) +2=0 & Sl_(tan x+cotx)’ — 2] + 4(tanx+cotx)+2=0
& 3(tanx + cot x)° + 4(tan x + cotx) —4 =0 (¥)

g 2 2 2 2 2 2
Dat: f =tanx+cotx = = (tanx +cotx) =tan” x+cot” x+2tanxcotx =tan” x +cot” x+2

L2

lZJtan‘}'xcotE:H—Ezzl:‘w'E24:>|r|132<:[ .
<=2




) 2 _
(¥} <33 —45—4:0{:;»::—2w:3 (loai)

i SINX COSX sy ) ; .
Khioif ==2¢3 + — =—2 S sm  x+eos" x=—2simxcosx <= sm2x—=—1

cosxy  smmx

T i
<> 2x :—7+k2x <X :—I+fr;r (k e Z)

i

7. Dwa vé phwong trinh tich
Xu hwong trong dé thi dai hoc cic nam gau day giai phwong trinh Irgng giac thwong dwa v é phwong

trinh tich bﬂug cach sir dung cac cong thire hrgng gidc, cac phép bién doi lrgng giac, cac ki nang tiach
nhom, dat nhan twrt chung... quan s:it cic bai sau day

a. Mot so bai toan co ban

Bai 1: (PHNT - D 1997) Giai phurrong trinh 2tanx + cotx = J3 % 5
sin 2x

Giai:
v o [sinx # 0
Piéu kién: sinxcosx 20 <& i
cosx =0

¥ o1
~ 5111 '(' Cos X
o =3 +—
COs X S1N X S111 X COS 1

& 2sin” x+cos” x = \/B:Siu xcosx+1< 1+sin” x = \/B:Sin Ycosx+1<sin’ x= -\Esin XCOSX
sinx =0 (loai) T
< tan x zﬁ S x=—+tkn kek

&S
Sifx = \/gcos X 3




Bai 2: (GTVT — 1995) Giai phwrong trinh tan 2x + cot x = 8cos® x

Giai:
B {coslxi 0
Piéu kién: |
Lsm x#0
. sin 2% cosx 3
Phuong trinh < +——=8cos" x
cos2xy sy

SiN2XsInX + cos2Xxcosy

cos2xsiny

cosx=0
> s
4dcos2xsm2x =1

{cos o cosx=0

T T km St km
Sx=—+kavx= + Vir= +
2 24 2 24 " 2

ke Z

=8cos x = cosx=8cos xcos2xsinxy &

: = 1
2sindx =1 smdx = E

cosx =0

! 8cosxcos2xsinx =1

Bai 3: (GTVT - 1996) Gia1 pherong trinh 3(cot x —cos x) — 5(tanx —smn x) = 2

Giai:




o ... [cosx=#0
Piéu kién -

\sinx # 0
i Ty b fir o Y
- . [ cos X \ _( sinx .
<& 3(cotx—cosx+1)—S(tanx —sinx+1) =0 3| ———cosx+1|-35 —sinx+1|=0
| sinx JLcosx /
[cosx—sinxcosx+sinxy | _/SINX—SIMXCOSX+COSX |
o3 : -5 : ‘ =
- sin X F Sin X
E cosx—simxcosx +sinx =0 (1)
: 3 [ 3 & X
<> (CosSX —sSINXCOos X +s1n .r)‘ o =fcxl 3 3
LSIIX  COSX = (2)

SINXY  COSX
1 t=1-+/2 | L E L s
Dot -2t-1=0< (r':51111'+c051':\55111‘1‘+L[:>|r|iﬁ)
r:1+\E(e’oﬁi?’) .4
1—+/2 : T 3T
\/_:5111c1*<:>x:——+a+2kﬁvn':%—a+2kf,ﬁ'eﬁ

V2 4

=tanf < x=p+ikn.kel

<::>5111| 1‘——]:
X 4 )

3 5
e —= S tanx =
SINX  COSX

Ln |

.. [ m) 1 1
Bai 4: (QGHN - 1997) Giai phuong trinh 2\55111‘ X+— —+
\ 4/ smx cosx

Giai:
[cos xZ£0 . b
4 s O M2y ED D xE
15111 x=0

Diéu kién:




Giai:

. cosx =0 , ki
Bbiéu kién: ¢ Ssm2xZ20& x #
Lsm x#0
; : sinXx +cosx [sinx+cosx=0 tanx = —1
Phurong trinh < 2(sinx +cosx) = — _ _
SIN X COS X |sin2x =1 sin2x =1
i s i 4
x=——+kx X=——+kx
4 4 A
= & Ox=—3-"—nel
. 1 T / 2
2x=—+42m7x XxX=—+mnu
2 4

Bai 5: (PHTCKT - 1997) Giai phueong trinh (I —tanx)(1+sin2x) =1+tanx

Bbicu kién: cosx =0
(cosx —sinx)(cosx+sinx)” cosx+sinx

Cos X COs X

< (cosx —sinx)(cosx +sinx)” =cosx +sinx

cosx+sinx =0 tan x = —1 T
= : & Sx=——+knvx=kn kel
cos” x—sin” x =1 cos2x =1 4
. o . | T \|, 1 1
Bai 6: Giai phuong trinh 272 sml - SN
\ 4] sInx cosx

e

Giai:




kY

ﬁsin‘r 58 o

. T, sinx+cosx - T ) :
& 242 sin(x +5) = = <:>2u/5.~3ul|x+— = .
S111 X COS X \ 4 ) SIIL X COS X
[ . T - T
) | sin{x+—)=0 x=——+4kx
. T \( 1 I 4 4
C:}\Esm'x+—“2— _ J: — i P g
s 4 I\ 51N X COS X | -[5111 XCOs5X = {?5111_1 +
' 12 sinxcosx =1 \smn2x =1
i T . A &
A'Z—I—kﬂ'j 51112.1;:5111| iy =—1#0
= N g <:>x=J_r’I”+A—:: k eZ)
; ¥ia T
sin2x =1& 2x =7+ﬂ'23 X =z+ kn
Bai 7: Giai phuong trinh : 2smx(l1+cos2x)+sm2x=14+2cosx
Giai:
Cach 1:
Phwong trinh < 2sinx2cos’ x+2sinxcosx =1+2cosx < (2cosx +1)(2sinxcosx—1)=0
1
CosY = ——
sin2x =1
Cach 2:

Phurong trinh < 2sinxcos2x — (1 —sin 2x) —2(cosx —sinx) =0
< 2sin x(cosx —sinx)(cosx +sinx)—(cosx —sin .1']“' —2(cosx—sinx)=0

< (cosx —sin :a'f}(2 SN X cosx +2sin” X —cosx +sinx — 2) =0



Cach 2:
Phwrong trinh < 2sin xcos2x — (1 —sin2x) — 2(cosx —sinx) =0

< 2sinxX(cosx —sinx)(cosx +sinx)—(cosx — sinx}; —2(cosx—sinx)=0
< (cosx —sin 1':}(2 sinxcosx +2sin” X —cosx +sinx — 2} =0

. . 1 . !
< (cosx —sin 1‘](2 sinxcosx —2cos” x—cosx+sinx | =0

Bai 8: Giai phwong trinh : cos2x+3sin2x+ 5sinx—3cosxy =3

Giai:
& (6sinxcosx —3cos x) —(2sin’ x —Ssinx + 2)=0
< 3cosx(2sinx—1)—(2sinx —1)(sinx—-2) =0

< (2simnx—1D(Gcosx—smnx+2)=0

Bai 9: Giai phwong trinh: 3tan3x +cot2x =2tanx +

sin dx

Giai:
lcos3x =0 1 T kr

- : X —
|sin2x =0 J i

3 keZ (%
| km
¥

E_siu 4x=0 | 4

Diéu kién :
cosx =0




. , 2 2sin2x COS X
Phuong trinh < 2(tan3x —tanx ) +(tan3x + cot 2x) = = +

2

sindx cos3xcosy  cos3ysin2y
S dsmdxsimmx+2cos2xcosxy =2c0s3x & dsimndxsinx +cos3x+cosx = 2cos3x

< 4sindxsiny =cos3x —cosx <> 8sin2xcos 2xsinx = —2sin 2xsiny (do (*))

1 1
O oos2x = _1 o e e iEf::f +mar.me’l

nghiém nay thoa man DK

sindx

3 9 . \ . B
. . 4cos” x+2cos” x(2sinx—1)—sin2x—2(sinx+ cosx)
Bai 10: Giai phwong trinh : — =0
2smx—1

Giai:

km -
ke Z

Pidukién : 2sinx—-120 < cos2x 20 x = jj—k

. 2 . ' ) .
Phuong trinh <> 4cos” x(sinx+cosx)—2cosx(sinx +cosx)—2(sinx+cosx)=0

_ T
X=——+mxT

< 2(sinx+cosx)(cosx—1)(2cosx+1)=0< | x =m27 meZL
- 27
| x=%+—+m2n
L 3

i B A i mamw

Kiém tra diéu kién ta duoc nghiém x = meZ

Bai 11: Giai phwong trinh: S\/E cos® x —2\,/55i113 xsin 3x — Gﬁcasi x—-1=0

Giai




Phwrong trinh < 22 cos’ x(4cos’ x—3cosx) + 242 sin’ xsin3x—-1=0
& 2cos’ x.2c0sxcos3x + 2sin’ x.2sinxsin x3x = /2
< (1+cos2x)(cos2x +cos4x) + (1—cos 2x)(cos 2x —cos 4x) = V2

-

< 2(cos2x +cos2xcos4dx) = V2 < cos 2x(1+cosdx) = #
V2
2

5 2
S eos2xcos 2x=— S cos2x =

T ; =
el ::JE-F;{T{.{A' e Z)

1 \E(ms X —sinx)

Bai 12: Giai phuong trinh =

tan x + cot 2x cotx—1
Giai:
W fcos x.sin 2x.sinx.(tanx+cot2x ) = 0
biéu kién: -
lcot x#1
; 1 \E{ Cos X — 5ill~1’] COS X.51n 2X :
Phwong trinh < — = = = J2sinx
sinx | cos 2x cosx _ COs X

CosX sin2x SN X



S 2sinx.cosxy=+2sinx

T
> x=—+k2m
GCDS.YZT@ 4 (keZ)
x=-2 ik
4

E e ai ™ . . = . T r
So vdi diéu kién. ta dwoc ho nghiém cua phwong trinh da cho la x=——+k27 (ke Z)

Bai 13: Giai phuwong trinh: sin2x(cosx +3)— 23 cos® x — 3+/3 cos 2x + 8('\/.?_](:05 X —sin 1‘] —343=0

Giai

sin 2x(cos x +3) — 24/3.cos’ x — 3/3.cos2x + S(ﬁ.cos X—sinx)— 33=0

< 2sinx.cos’ x +6sinx.cosx — 2+/3.cos’ x —6+/3 cos? x + 33 + S(ﬁ COS X —SIN X) -3J3=0
& —2cos’ x(xﬁ COSXY —sinx)— G.CDSJ'(«.E cosx—sinx)+ S(W-"Ecmsx —smx)=0

& (W3cosx—sin x)(—2cos’ x —6cosx +8) =0

- _ | tanx = «../'?_;
ﬁcos x—smx=20 [

= i <> | cosx =1
cos  x+3cosxy—4=0 ]

L lcosx =4 (loai)

x=Z+kn
773 Y ke

x=k2x




Bai 14: (PH — A 2003) Giai phuong trinh: cotx—1 = R ioci R sm”x——sm2x
1+tanx 2

Giai:
Piéu kién: cosx 2 0,sinx # 0, tanx = —1

2 2
COS X — Sin x casn(cns x—sin“x) .
= LS X BN XCOS X

SITL X COsSXY +siny
COS X —Sin X 3 : - .
_ = CO08 X —SIMXCOSY+SIN- X — S XCOSX
S111 X
COSXY —SINY )
: =1-2smnxcosx
ST X

' ' - . 7 . . v 7
< cosx—siny =sinx(cosx—sinx)” < (cosx —sinx)(l —sinxcosx+sin” x) =0

< (cosx —sinx)(2 tan’x —tanx+1)=0 < cosx —sinx =0 < tanx =1

T G -2 B K 2 - -
S x=—+kn (thoa man diéu kién) (vi 2tan” x — tan x + 1 = 0 v6 nghiém)

Ps: x=—+kn (keZ)
4




Bai 15: (PH — D 2004) Giai phuong trinh: (2cosx—1)(2sinx +cosx) =sin2x —sinx

Giai:

< (2cosx—1)(2sinx+cosx)=sinx(2cosx—1)

N 1
. 2cosx—-1=0 COSX = —
< (2cosx—1)(sinx+cosx) =0 | > 2
smx+cosx =0
tanx = -1
v=+Z s kon
o : kel
T
x=—=+kn
i 4

Ps: x=+—+k2r.x=——+kx. (keZ)
3 4

Bai 16: (PH - A 2007) Giai phuong trinh: [1 +sin’ X)cosx + {1 + cos’ X)sinx =1+sin2x

Giai:

Phuong trinh < cosx +sin” xcos x + sin x + cos’ xsin x = (sin x + cos x)°
& cosx + sin x + sin x cos x(sin x + cos x) = (sin x + cos x)°

< (cosx+sinx)(l+sinxcosx—sinx—cosx) =0

si11|lr X +E \‘ =0
e, \ 4 )

sinx+cosx—sinxcosx—1=0



hY

.| T
5111| x+L =15
4

J

sinx+cosx—sinxcosx—1=0
S : : % ; T
V&1 phueong trinh thir nhattaco x=——+krke Z

V&1 phueong trinh thir hai dat /1 = sinx + cos x ta duoc

¢ x=k2x
= ke

F T _E-'_kéﬂ-

o

' —2%+1=0c=1=1 *:‘!rsin| X+

B

-hl::l

T T :
Ps: x = —I-I—ﬁr:r._x 2%4—&2:?,.1* =k2n (ke Z)

Bai 17: PH — B 2007) Giai phwong trinh: 2sin’ 2x +sin 7x—1 =sinx

Giai:
Phirong trinh < sin 7x —sinx — {1 —2sin” 2x ] =0
< 2cosdx.sin3x—cosd4x =0

cosdx =0
< cosdx(2sin3x—-1)=0=

1
SN A2X = —
2




s 4 T
dx=—+knm x==+k=
2 8 4
_ T T 27
S| 3x=—+k2nr ©|x=—+Fk keZ
6 18 3
5:‘? Fl 2."
S5 = + k2 o LA k i
i 6 I 18 3
. 2 . Y
B By e e Iy g O Nk eZ)
18 3 18 3 :

Bai 18: (PH — D 2008) Giai phuong trinh: 2sinx(1+cos2x)+sin2x =1+ cosx

Giai:

Phuong trinh < 4sinx.cos” x +2sinx.cosx =1+ 2cosx
< 2sinx.cosx(1+2cosx)=1+2cosx

< (1+2cosx)(sin2x—-1)=0

27
e x=+Z 4 kom
cosx=— | 3
2 <
sin2x =1 | x= E—,{'ﬂ'
" 4

2T T \
Ps: x=1— +£’2H._1':—4+£*ﬂ'. (keZ)
3 ,



Bai 19: (PH — B 2010) Giai phwong trinh: (sin2x + cos2x)cosx +2cos2x —sinx=0

Giai:

Phwong trinh < 2sin” x.cosx—sinx +cos2x.cosx +2cos2x =0
o [ 7 L %

< sinx(2cos”x—1)+(cosx+2)cos2x=0

< cos2x(sinx+cosx+2)=0

cos2x =10 cos2x =0

— .
\/_5111| *n.+— :—2 5111‘ 1+'j — 2 < —1(loai)

C>2.r2%+k;r<:r1':%+k£.keﬁ

.

Ps: x=~ kL kel

4 2
Bai 20: (PH — D 2010) Giai phueong trinh @ sin2x —cos2x+3sinx—cosx—1=0
Giai:

Phuwong trinh < 2sinxcosx —1+ 2sin® x+3sinx—cosx—1=0
& cos(2sinx —1)+ 2sin’ x + 3sinx—2=0

< cosx(2sinx—1)+ (2smx—D(sinx+2)=0

< (2sinx—1D(cosx+smmx+2)=0




[ =
SN X = 1 F g A A2E
o 4 I = . kel
. ST
cosx +sinx = -2 (VN) x=—+k2n
i 6

Bai 21: (PHDB — 2003) Giai phwong trinh: 3 — tanx(tanx +2sinx)+6cosx =0

HD:
Biéu kién: cosx =0
Phwrong trinh
s X | sin X+ 2sin X Cosx ) . 2 :
| ‘+ Gecosx =0<> 3cos” x—sin” x(1+2cosx)+6¢cos” x=0
Cos X\ COSX
< 3cos a1+ 2cosx)—sm” x(1+2cosx)=0< (1+2cosx)(3cos" x—sin” x)=0

.
= R

1
COSx———
. 1 | 1 r
s 12@cos':r;=—<:>1—r:052x=5<:>c052x=—?<:>x=ij§+ﬁrﬁ
coslx==— -
B 4

s
Ps: x = igﬁ—kﬂ':ﬁr e &



Bai 22: (PHDB - 2003) Giai phwong trinh: cos2x + cos x (2 tan’ x—1)=2

HD:
Piéu kién: cosx =0
Phurong trinh

sin® x sin® x ;i
S eos2x+2 —Ccos5x =22 —cosx=2—cos2x=14+2s51mn" x
COS X COS X
<:>25i112:r;| —1[=1+c05x
0 0 1
& 2(1-cos® x)(1-cosx) =(1+cosx)cosx < (1+cosx)[2(1 —cosx)? —cosx] =0
) cosx=-—1
cosxy =-—1 |
5 . < | 1
2cos  x—5¢cosx+2=0 .cosx::
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cos’ x(cosx—1)

Bai 23: (PHDB - 2003) Giai phuong trinh: = 2(1+s1n x)

Sifl X + COs X
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Diéu kién: smx+cosx =+/2 5111‘ X -I—: ! =0
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Phuong trinh < (1—sin’ x)(cosx —1) = 2(sin x + cos x)(1 + sin x)
< (I+smx)[(1-sinx)cosx—1)—2(sinx+cosx)]=0

sinx = —1 sinx =—1 :u;:—£+f(2ﬂ'
> 1 1+ sin x —O(:} o IC}- 2

(1+cosx)(1+sinx) = COSX =— x=r+k2m
Ds: .1.'=—§+:{'2,T.I=JT+:{’2,T:,{'EZ-

b. Mét s6 bai toan dic biét

Bai 1: (QGHN - B 1999) Giai phuong trinh sin® x + cos® x = 2(sin® x + cos® x)

Giai:

< sin® x — 2sin®

y=2cos® x—cosf x

. 6 g 6 2 . 6 6
< sin x(1-2sin” x) =cos x(2cos” x—1) © sin” xcos2x =cos xXcos2x

_ ,Tr+ T
4 r X=—+m—
cos2x =0 | cos2x =0 cos2x=0 | A 3 T T
| s < & = =4 Sx=—+m—- (meZ)
SIl X =COS X tan" x =1 | tanx = %1 T /
- = l.‘{=:—-|—f(ﬁ

Bai 2: (PHNT — D 2000) Giai phwong trinh sin® x + cos® x = 2(5111":' x +cos" x)+=cos 2x

Giai:




Giai:
10 g sy i 5
S 2¢c08 x—cos x+2sin x—smn x+—cos2x=0

.q
8 2 -8 =3 5 8 o - J
< cos x(2cos” x—1)—sm” x(1—2sin" x) +zcus 2x=0<rcos xcos2x—sm xcos2x+—cos2x=0

cos2x =0

T ko
g e 5 Ed= o
sin- x=cos x+—>1VN 4 2
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<> COS 2.1" cost v —sin®x+ I ‘ =0

Bai 3: (PHQGHN — D 1998) Giai phrong trinh sin® x + cos® x = 2(sin” x +cos” x)

Giai:
Cach 1:

-3 .5 5 3
Ssin"x—2sin" x=2cos’ x—cos’ x

- 3 u i . 3 F i A 3
<> sin” x(1—2sin” x) =cos’ x(2cos“ x—1) <> sin” xcos 2x = cos® x cos 2x

cosZ2x =0 [cos2x=0 cos2x =0 T T T T T

== o [ ;3 | <> S Xx=—+tm—VvVi=—+tkn o x=—+m— (me?)
SIN° X =COS X 21 i it | tanx =1 4 4 4 2

Cach 2:

sin® x + cos® x = 2(sin’ x + cos’ x)
&> (sin’ x + cos® x)(sin® x + cos® x) = 2(sin” x + cos’ x)

-3 2 3 . 3 s 5 5 -3 2 e: ) 3 2 = 2
<> SI° XCOS X+ COS XSI™ X =5IN° X +C05 X <> sIn I{COS X — 511 I}:CDS .T(CDS X—sIn .'E':J



B 5| . ] . 5]
; : 3 < 4 lcos“x—sin“x=0 cos"x—sin“x=0
<> (cos” x —sin” x)(cos” x —sin” x) =0 < . > _
cos” x—sin”" x=0 COSX =SInX

2 » 3
cos " x—sm x=0 3 5 T T
. —cos x—smm x=0cos2x=00x=—+k— (kkeZ)
COSX =siny 4 2



