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CHUONG

m HArI1 50 LUONG GIAC

8 1. HAM SO WONG Gic

I. ON TAP
1.1. Cdc hé thiic co ban.
tanao.cota =1 sin® av+cos® =1 l+tan’a = > . 1+ cot? o = —
i | cos‘a | sin” av
1.2. Cung lién két.
Cung ddi nhau Cung bu nhau Cung phu nhau Cung honkém n | Cung hon kém %
(T [
mn(z—a]:cosa sm(5+aJ=c0sa
cos(—a):cosa sm(7r—a)=sma T sin(a+7r)=—sina 7T
. Ccos| ——« |=sin« cos| —+a |=-sin«a
sin(—a)=—sina | cos(r—a)=-cosa (2 ] cos(a+m)=—cosa (2 j
tan(—a)=—tana tan(w—a):—tana T tan(a+7r):tana s
tan| ——a |=cot« tan| —+a |=—cota
cot(—a):—cota cot(w—a):—cota 2 cot(a+7r):cota 2
T Vs
cot(——ajztana cot(—+aJ=—tana
2 2
1.3. Cong thirc cong.
sin(aib) =sinacosb+tsinbcosa Cos(aib) =cosacosbFsinasinb

_ tana-—tanb
1+tana.tanb

N, T l+tanx T l-tanx
He qua:tan| —+x |= vatan| ——x |= .
4 l1-tanx 4 l+tanx

tan(a+b)= tana+tanb tan(a—b)

l1-tana.tanb

1.4. Cong thitc nhdn va ha bdc.

Nhan doi Ha bac
. . . 2 1-cos 2«
sin 2« = 2sin v cos «v sin Q=T
cos 2cv = cos’ a—sin’ «v ,  1+cos2a
) . cos" ov=——-—-—
=2cos" a—-1=1-2sin‘ « 2
2t 1-cos?
tan2a=i2a tan? o = =95
1-tan” « 1+ cos2«c
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cot’ a—1 »  1+cos2a
cot2ag = ——— ot a="—-"-—-—
2cotaw 1-cos2«
1.5. Cong thikc bién doi tong thanh tich.
a+b a-b . a+b . a-b
cosa+cosb=2cos—.cosT cosa—cosb:—Zsm—.smT
} ) . a+b a->b . ) a+b . a-b
sinag+sinb =2sin .COST sina—sinb = 2cos 5 .sin 5
sin(a+b) sin(a—b)
tana+tanb=———~ tana—tanb=——~
cosa.cosb cosa.cosb
sin(a+b) sin(b—a)
cota+cotb=———= cota—cotb=———
sina.sinb sina.sinb
... bgebix
sinx +cosx=+/2 sin(x+ zj = \/Ecos(x—%j sinx—cosx =+2 sin(x——j = —\/Ecos[x+ —j

1.6. Cong thic bién doi tich thanh tong.

cosa.cosb = %[cos(a - b) + cos(a + b)]

sina.sinb = %[cos(a —b) - cos(a + b)]

sina.cosb = %[sin(cz - b) + sin(a + b)]

1.7. Bdng gid tri luong gidc ciia mot sé goc dic biét.

Don v'i o (e} (e} o o (o] o (e} (e} (e}
e 0 30 45 60 90 120 135 150° | 180° | 360
Don vi ™ m m 27 3 57
. 0 e - 2
radian 6 4 3 2 3 4 6
sina 0 l ﬁ ﬁ 1 ﬁ Q l 0 0
2 2 2 2 2 2
cosa 1 ﬁ Q 1 0 1 N2 | ﬁ -1 1
2 2 2 2 2 2
tana | 0 ? 1 3| Kxb | -3 | _g 0 0
A s
cota | KXD | 3 1 5 0 - -1 -3 | KXb | KXD

II. Ham S6 y = sinx Va Ham S6 y = cosx.

Ham sé y=sinx Ham sé” y =cosx

Quy tac dit twong ting mdi s§ thuc x Quy tac dit twong ting mdi s& thuc x
véi sin cua goc luong giac cd s6 do x véi cos cuia goc lugng gidc co s6 do x
radian dwoc goi la ham s6 sin , ki hiéu | radian duoc goi la ham s6 cos , ki hiéu
y=sinx . Y =CosX .
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2. Ta
i D=R D=R
xdc dinh: |
21 -1
La ham sd 1é. La ham s8 chén.
__________________________ S S
Ham s6 Ham s6
+ Dbng bién trén mdi khoang + Dbng bién trén mdi khoang
~Z v k2m st k27rj : (-r+kemkan).
2 2 3 + Nghich bién trén moi khoang
+ Nghich bién trén moi khoang ( k27 7+ k27r).
Ty kom ST v k2n |,
2 2
Y = Sine

A

\

cosx=—-1<x=m+k2m .

8. Gid tri

v
cosx=0<:>x=5+k7r.
ddc biét

sinx=0&<x=kr.

Sinx=1<:>x=g+k27r. cosx=1<x=k2r.
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Chii y:
+) Ham s y = sin[u(x)],y = cos[u(x)] xac dinh < u(x) co nghia.
+) —1<sinx,cosx<1 ; 0<sin’x,cos’ x <1; Os|sinx , cosx| <1.
Vi du 01.
Tim tdp xdc dinh cua cic ham so sau:
a. y=sin4x. b. y=sin3f+i. c. y=cosvx+2.
x —
Loi giai
a. y=sin4x.
Ham s6 xac dinh v6i moi s6 thuc ¥ nén ham sé ¢6 tap xacdinh D=R.
3x+1
b. y=sin .
Y x* -1

Ham s6 xac dinh khi x> -120< x=+1 .
Tap xéc dinh D=R\{+1}.

c. y=cosyx+2.

Ham s6 xac dinh khi x+2>0<x>-2 .
Tap xac dinh D=[—2;+oo).

Xét tinh chin 1é cuia cdc ham s6 sau:
_1+sin®2x

a. y=3cosx+sin’x. b. y= :
1+ cos3x

Loi giai
a. y=3cosx+sin’x.
Ham s6 ¢6 tap xac dinh D=R.
Ldy xeR tacéd —xeR va y(—x)=3cos(—x)+sin’(—x)=3cosx+sin’ x =y(x).
Do d6 ham s6 1a ham chan .
_ 1+sin® 2x

b. y=
Y 1+ cos3x

Ham s6 xac dinh khi 0083x¢—1<:>3x¢7r+k27r<:>x¢%+k2%(keZ).
Tap xac dinh D=R\|Z+ 52 (kc7)
pxacd R ’

Ta thdy néu x € D=>cos3x#—1 ma cos(-3x)=cos3x = cos(-3x)=—-1=>—-xeD

1+sin’(-2x) 1+sin’2x (x)

Khi do y(—x)z 1+cos(—3x) " 1+cos3x

Do d6 ham so la ham chan .

J Tim gid tri I6n nhat va gid tri nho nhit ciia cic ham s6 sau:
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a. y=4-3sinbx. b. y=\/zsin2x+c052x+1. c. y=sinx, xe{—% %}

Loi giai
a. y=4-3sinbx.
Ham s6 ¢ tap xac dinh D=R.
Taco -1<sinx<1<-3<-3sinx<3<>-3+4<4-3sinx<3+4<1<y<7.

Do do: maxy=7<:>sinx=—1<:>x=—g+k27r(keZ) .

miny =1< sinx:1<:>x:%+k27r(keZ)

b.y= \/Esm2x+c052x+l \/_[\/_

NG

Dat sinaz%;cosaz%(ae(@w)) ta co

y =\/§(cosasin2x+sinac052x)+1= \/§sin(2x+a)+1

sin 2x + \/15 Ccos ZxJ +1

Ta co:
-1< sin(2x+a)$1<:>—\/§s \/gsin(2x+a)£\/§c>—\/§+1s \/§sin(2x+a)+1s \/§+1

Do do: maxy=1+\/§ dat duwoc khi sin(2x+a):1
miny=1—\/§ dat dwoc khi sin(2x+a)=—1.

’IT 7T
c. y=sinx,xe|-——;—

Ham s8 y =sinx dong bién trén khoang (—;) nén

o>

L ™ . 7r . [
Voi xe|——;— |=sin| —— |<sinx<sin| — <& ———<y<—.

[

Do do maxy:72 dat duwoc khi x=%; miny = dat dwoc khi x:—%.

III. Him S6 y = tanx Va Ham S6 y = cotx.

Ham s6 y =tan x Hdm s6" y = cotx

Ham s6 tang la ham s6 dwgc xac dinh béi | Ham s6 cotang la ham s6 dwoc xac dinh

Sx(sinx;tO) , ky
sin x

Sne thite 17 — sinx
cong thic y = oo

y=tanx. hiéu y=cotx.

(cos X # O) , ky hiéu bdi cong thirc y =

D=R\{%+kw,keZ} D=R\{kr keZ}

[-1] [-31]
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4. Tinh
chat La ham so 1é. La ham so 1é.
ham
b (B Chuki 7. Chuki 7.
ky
6D Ham s§ dong bién trén mdi khoang | Ham s6 nghich bién trén mobi khoang
. Don
z+k7r;3—7T+k7r . (kw’ﬂ_”m) ’
2 2
i Y : : i
|y = tana i | | y = cotz |
i lo-- i i i
Fool/ : :
G YT A s x| N T
2 o 1 12 o5 2 i
: i C Uk P :
1 . 1 1 . 1
y = cotx ! ! i !
/ : ! ! : !
] ! 1 ] ! 1
1 : 1 ! : !
i | E i | |
1 I 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
: : | l¢-- : : :
1 1 1 ﬂ | T 1 1
] 1 1 15 1 1
1 1 1 O 12 1 1 -
_ 37 - _ T} T 'T3TIN
2 ! 2 4 : 2]
y = tanx : ! ! i !
\ : ! ! : !
1 I 1 I I
1 ] 1 1 1 ]
1 1 1 1 1 1
1 1 1 1 1 1
1 1 1 1 1 1
| ! ! ! ! ! !

Chii ¥j:

-Hams6 y= tan[u(x)] xac dinh khi va chi khi cosu(x) #0.

-Hams6 y= cot[u(x)] xac dinh khi va chi khi sinu(x) =0 .

Tim tdp xdc dinh cua cic ham so sau:

™
a. y:tan(x+z}

™
b. y=cot| x——|.
y=co (x 3)

Loi giai
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™
a. y:tan(x+zj.

Ham s6 xac dinh khi cos| x+ 2~ ¢0<:>x+£¢£+k7rc>x¢z+k7r(keZ)
4 4 2 4
Do d6 ham s6 ¢6 tap xac dinh D=R\{%+kw(keZ)}.
b. y=cot| x——
y=co (x 3j
Ham s6 xac dinh khi 31n(x—§]¢0<:>x—§¢k7r<:>x¢ 3+k7r(keZ)

Do d6 ham s6 ¢6 tap xac dinh D=R\{%+kw(keZ)}.

IV. BAI TAP.
Dang 01. TAP XAC DINH.

Phwong pha’p
1. 4/ xacd1nh<:>f )>0 ( )xacdlnh<:>f( )

xac dinh < f(x) xac dinh.
%+k7r(keZ).
f(x)) xac dinh < f(x ¢k7r(keZ).

(£(x)) (%)
4. y—tan(f(x)) xac dinh < f(x)#
(£()) (%)

Tim tdp xdc dinh cua cdc ham o sau:

1. y=; 2. y=+l+sinx

2cosx—\/§
4+ cosx 1-cosx
3. y=—— —— 4. y=
Y 4sin®x—1 Y cos® x
Loi giai
1y Lt
2cosx—\/§

biéu kién: cosx # 739 X # i%+k27r,k eZ
Tép xé4c dinh ctia ham s&'1a D = R\{i%+ k2, k e z} .

2. y=+1l+sinx

biéu kién: 1+sinx>0< sinx > —1(‘v’x € ]R)
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Tap xac dinh cila ham s6'la D=R .

3 = 4+cosx
T dsin? -1
x# =+ k2
6
1 x¢5—7r+k27r
Piéu kién: 4sin?x-1#0o sinx#z+-] 0 kel .
2 T
x#——+k2m
6
x¢%r+k27r

Tp xéc dinh ctia ham s&1a D =R\ {%+ kzw,‘%H k2, + kzw,%ﬂ k2m k e Z} .

1-cosx
4. y= 5
Ccos” x

biéu kién:

<:>x¢%+k7r,kez

cosx#0

1-cosx 1-cosx=0
>0
cos” x

Tap xéc dinh ctia ham s6'la D=R \ {% +km ke z} .

Tim tdp xdc dinh cua cdc ham s6'sau:
1. y= 1+cosx 2. y-= 2sinx
cotx+\/§ . \/gtanx—l
v T
3. y=cot| ——-2x 4. y=tan| 2x +—
=eifg2] i G
5. y=tanx+cotx 6. y=+1+tan’x
Loi giai
1 y-= 1+cosx
cotx+\/§
T
Pidu kién: {C_"t““@@ XEGTIT kez
sinx#0 X % ki
Tap xac dinh ctia ham s6'la’ D = R\{—%+ km, km, k e Z} .
2. y= 2sinx
\/gtanx—l
s
. R tanx;ﬁi x;ég'i'kﬂ'
biéu kién: \/§<:> kel
Vs
cosx#0 x¢5+k7r
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Tap xac dinh cua ham s6'la D=R\ {% + kw,g +km ke Z} .

o
3. y=cot| --2
y=co (3 x}

biéu kién: sin(%—ijiO@%—Zx;ékW@x¢%+k77r,keZ

T kmw

Tap xac dinh ctia ham s6'la DzR\{E+7,keZ} .
s
4. y=tan| 2x+—

biéu kién: cos 2x+ 2 ¢0<:>2x+£¢z+k7r<:>x¢£+k—7r,kez
4 4 2 8 2

T kmw

Tap xac dinh ctia ham s6'la D=R\{§+7,keZ} .

5. y=tanx+cotx

#0
c?sx <:>sin2x¢0<:>2x¢k7r<:>x¢k—7r,keZ
sinx =0 2

biéu kién: {
Tap xac dinh cia ham s6'la’ D = ]R\{k?w,k € Z} .

6. y=+1+tan®x

* A\ - A 7r
biéu kién: cosx¢0<:>x;t§+k7r,keZ .

Tép xéc dinh ctia ham s&'la D =R\ {% +km, ke z} .
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Dang 02. TINH CHAN LE.

Phuwong phap giai:
1.Tap xacdinh D: Vxe D=-xeD ..
2. Xét f(x) va f(—x).
-Néu f(-x)=f(x),vxeD thi ham s6 chdn trén D.
- Néu f(—x) = —f(x),Vx eD thihamsd1étrén D.

Xét tinh chin, 1é cua ham so-

. 4 sin x.cos x sinx —tanx

1. y=sin‘x; 2. y=———; 3oy=—7—"—7
tanx+cotx sinx +cotx
4

cos” x+1 T

4. y=——F5—; 5.y=cos(x——}; 6.y=tan|x;
sin® x 4

. COS X

7. y=sinx+2tanx; 8. y=—-_—5—-
1+sin®x
Loi giai
1. y=sin*x

Tap xdcdinh D=R,Vxe D= —-xeD.
bat y = f(x)=sin’x.
Tac6: f(-x)=sin (—x)=(—sinx)4 =sin*x = f(x).

Vay ham s8 da cho 1a ham s chén.

2 o Sin x.cos x
’ tanx+cotx
Tép xac dinh DzR\{k%,keZ},VxeD:—xeD.
Sin x.cos X
baty=f(x)=——.
Y f() tanx+cotx
, sin(—x).cos(—x —sinx.cosx Sin X.cos x
Ta co: f(—x)= ( ) ( ): ! = =f(x).
tan(—x)+cot(—x) —tanx—cotx tanx+cotx
Vay ham s6 da cho 1a ham s& chén.
sinx —tanx
Boy="""—"-
sin x + cot x

Tap xac dinh D = R\{k%,iarecos(l_z\/gJ+m27r,k,m S5 Z},Vx eD=-xeD.

_sinx—tanx

Dat y=f(x)—

Ta co: f(—x) _ si.n(—x)—tan(—x) _ —si.nx+tanx _ si.nx—tanx _ f(x)
sm(—x)+cot(—x) —sinx—cotx sinx+cotx

sinx +cotx

Vay ham s8 da cho 1a ham s6 chén.
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cos® x +1
b= sin® x
Tép xac dinh D=R\{km,keZ}, vxe D=-xeD.
py=1(9- 50
. cos* (—x)+1 |
Tacd: f(=)= sing(—a)c) - T~

Vay ham s da cho la ham s6 1é.

5. y= _r
y cos(x ]

Tap xdcdinh D=R,Vxe D= —-xeD.
e
bat y=f(x)=cos| x——|.
it y=f(x) ( 4j

Ta cé: f(-x)= cos(—x—%] = cos(x+%].
Ta thdy f(—x)= f(x), f(—x)=—f(x).

Vay ham s8 da cho la ham s6 khong chan, khong le.
6. y= tan|x|
Tap xac dinh D =R\{%+kw},Vxe D= -xeD.

Dat y= f(x) = tan|x| .
Ta co: f(—x) = tan|—x| = tan|x| = f(x) .
Tathdy f(-—x)= f(x), f(—x)=—f(x).
Vay ham s6 da cho 1a ham s& chén.

7. y=sinx+2tanx

Tap xac dinh D=R\{%+k7r},VxeD:>—xeD.

Dat y=f(x)=sinx+2tanx.
Ta co: f(—x):sin(—x)+2tan(—x)=—sinx—2tanx:—(sinx+2tanx)=—f(x).
Vay ham s da cho la ham s6 1é.
g, o CoSX
Y lisintx
Tap xdacdinh D=R,Vxe D= —-xeD.

COsXx

Dat y= f(x) o’z Ta co:
f(-x)= cos(-x) _ cosx = f(x). Vay ham s8 da cho la ham s& ch&n.

 14sin? (—x) C14sin’x
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Dinh nghia: Ham s6 y = f (x) xé4c dinh trén tap D duoc goi la ham s6 tuan hoan néu c¢6 s6 T =0 sao
chovéimoi xeD tacé x+TeD va f(x+T)=f(x).

Néu c6 s6 T duwong nho nhat thoa man cac diéu kién trén thi ham s6 d6 dwoc goi la ham sd tuan hoan
voichuki T.
% Luu y:

\ ~ . s . \ \ ~ A \ s . \ 27-‘-
@®. Ham s6 f(x)=asmux+bcosvx+c (v6i u,veZ)laham so tuan hoan véichu ki T = ((u,v)

la wéc chung 16n nhat).

@ Ham s6 f(x) =a.tanux +b.cotvx+c (v4i u,v e Z) la ham tuan hoan véi chu ki T =

NS
S
=~

€) y:fl(x)cé chuky T, ; y:fz(x)cé chuky T,
Thiham s6 y = fl(x)i 1 (x) c6 chu ky T la bdi chung nho nhét ctia T, va T,.
@ y =sinx: Tap xacdinh D=R;tap gia tri T = [—1,'1]; ham 1é, chu ky T, = 2.

Y= sin(ax+b) cochuky T, = |2—7|T

a

y= sin(f(x)) xac dinh < f(x) xac dinh.
® y =cosx: Tap xdc dinh D=R; Tap gid tri T = [—l, 1] ; ham chan, chu ky T, = 27.
2
4

y= cos(f(x)) xac dinh < f(x) xac dinh.

y=cosxcochuky T, =

® y =tanx: Tap xac dinh D = R\{g+k7r,keZ};tép giatri T=R,hamlé, chuky T, = .

s

y =tan(ax+b) cochuky T, = H
a

y= tan(f(x))xéc dinh <:>f(x)¢ §+k7r (keZ)

@ y = cotx:Tap xac dinh D = R\{kﬁ,keZ};tép giatri T=R,hamlé, chuky T, = .

y= COt(ax+b) c6 chuky T, = -
la

y= cot(f(x)) xac dinh < f(x);t km (keZ).
Phwong phap chiing minh.
x—TeD
x+TeD’

(1) Chitng minh: f(x+T) = f(x),‘v’x eD.

Tap xdc dinhham s6 D,Vxe D = {
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xtTeD
f(x+T’) = f(x),Vx eD
Vay ham s6 f (x) la ham tudn hoan véi chuky T'.

(2) Gid st c6s6 T" sao cho 0<T'<T thoa { = voly.

i Chttng minh rang y =sin2x tuan hoan c¢6 chu ky 7.

Loi giai

Ham s y = f(x) =sin2x ¢6 tap xac dinh R. Chonsd L=7#0

Taco: xeR=x+meR va f(x+ L)=sin[Z(x+7r)]=sin(2x+27r)=sin2x=f(x).
Véay ham s§ f(x) la ham s6 tuan hoan.

Ta sé chitng minh chu ky ciané la .

That vay, gia st ham s6 f(x) =sin2x c6 chuky A ma 0<A <, khi do ta co:

sin[Z(x+A)]:sin2x,‘v’xeR
Cho x=2_ thi sin| 2 TiAll=sint =sin| T4+24 |=1
4 4 2 2

=cos2A=1: vOly, vi 0<2A <27
Vay chu ki tudn hoan ctia ham s6 y=sin2x la = .

Chttng minh rang y = tan(x + %J tuan hoan c6 chu ky .

Loi giai
Ham s6 y=f(x)=tan(x+%j c6 tap xac dinh D=R\{%+kw,kez}.
Chonsd L=m#0

Taco: xeR=>x+meR va f(x+L):tan{x+7r+%]=tan(x+%}=f(x).

Véay ham s8 f(x) la ham s6 tuan hoan.
Ta sé chitng minh chu ky cianola .

That vay, gia st ham s6 y=tan(x+%) c6 chuky A ma 0<A<m, khi dé ta cé:
tan| x+ A+ 2 |=tan| x+ = ,VxeD

4 4
Cho x=0 thi tan(A+%):1 vOolyvi 0<A<m.

Vay chu ki tuan hoan cta ham s6 y = tan(x + %) la 7.
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Dang 04. GIA TRI LON NHAT - GIA TRI NHO NHAT.

Phuwong phap giai:
Stt dung tinh chat -1<sinx<1 va -1<cosx <1,

Tim GTNN va GTLN ctia cdc ham so"

1. y=+2cosx+3-4;
2

2. y=cos’x—6sinx+3;

3. y= ;
cos’x+4cosx+5

5. y=sin’x+2sinx +5;

7. y=cos® x—2sin’ x+1;

9. y=+2+cos2x;

4. y=sin® x—2cos’ x +5;

1
6. Yy=——-——;
J 24/sinx +3
8. y= L

=— S
sin’ x—2cosx +5
10. y =sin* x+cos’ x.

Loi giai
1. y=+2cosx+3-4.

VN o A 7 . _3
Diéu kién xac dinh: 2cosx+3>0<:>cosx>7<:>xeR.

Ta cod: —1<cosx<1
& 2<2c08x<2=1<2c0osx+3<5<1< \/2cosx+3£\/§<:>—3£ \N2cosx+3-4< \/5—4
Vay GTLN ctia ham s6 1a \/5—4 khi Cosx=1<:>x:k27r(keZ),

GTNN ctia ham s6'1a 3 khi cosx =—1<> x=7+k27(keZ).
2. y=cos’ x—6sinx+3.
Ta co: _1/=c052x—65inx+3=(1—sin2x)—6sinx+3=—sinzx—BSinx+4.
Dit t=sinx,t e[ -L1]. Khi d6: y = f(t)=—t*—6t+4 xac dinh vdi t e[ -1;1]
Bang bién thién f (t):
L |- —3 —1 1 400

f(t) 13\ 9
/ ~
. ~

—oQ

Vay GTLN ctia ham sd la 9 khi t=sinx=—1<:>x=—%+k27r(keZ),

GTNN cua ham s6'1a 3 khi ¢ =siny=1¢> =" +k2n (k< Z).

3. 4= 2
Y cos’x+4cosx+5
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Dt t=cosx, t e [—1;1] .Khi d6: cos? x+4cosx+5=1#+4t+5= f(t) xac dinh véi t e [—1;1]
Bang bién thién f(t):

t - —2 —]_ 1 +00
+00 +00
o —
/10
2
—
Suy ra: 2<cos’ x+4cosx+5<10 < 1> 2 >1

cos’x+4cosx+5 5
Vay GTLN ctia ham s6 1a 1 khi f(t)=2<:>t=—1<:> cosx=—1<:>x=7r+k27r(keZ),

GTNN cuia ham s6 la % khi f(t)=10<:>t=1<:> cosx=1<:>x=k27r(keZ).
4. y=sin® x—2cos’ x +5.

Ta co: y=sin4x—2coszx+5:sin4x—2(1—sin2x)+5=sin4x+25in2x+3.

Dt t =sin’x,t €[ 0;1]. Khi d6: y = f(t)=#+2t+3 xac dinh véi t e[ 0;1].

Bang bién thién f(t):

t |- —1 0 1 400
+00 +00

f(t) 6/

Vay GTLN ctia ham sd 1a 6 khi sinzx=1<:>cosx=0<:>x=§+k7r(keZ),

GTNN cta ham s61a 3 khi sin*x=0<sinx=0<x=kr(keZ).

5. y=sin’ x+2sinx+5.
Dit t=sinx,te[-11]. Khi d6: y = f(#)=1*+2t+5 xéc dinh v6i te[-1;1].
Bang bién thién f(t):

t —00 — +o0

f(t) \ / /'m

Vay GTLN ctia ham sd la 8 khi sinx = 1<:>x—5+k27r keZ)
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GTNN ctia ham s8 13 4 khi sinx=—1<> x =—g+k27r(k ).
1
6. y=—— .
24/sinx+3

biéu kién xac dinh: sinx+3>0<sinx>-3< xeR.
Ta co: —1<sinx<1

<:>2<smx+3<4<:>\/§<\/smx+3<2<:> 1 !

1
\/_ \/smx+ 2 2\/_ 2\/smx+3 4

—kh =-1 =——+k2n(keZ
0 isinx =3 2+ 7r( € )

Vay GTLN ctia ham s6 1a

GTNN ctia ham s§1a - khi sinx =15 x> +k2n(k<Z).

7. y=cos' x—2sin’ x+1.
Ta co: y:cos4x—25in2x+1:cos4x—2(l—coszx)+1=cos4x+2coszx—1.
Dt t =cos’x,t [ 0;1]. Khi d6: y = f(t)=#+2t -1 x4c dinh véi t e[ 0;1].
Bang bién thién f(t):

b |- —1 0 1 +00
+00

f(t) —
L
N,

Vay GTLN ctia ham s& la 2 khi coszx=1<:>sinx=0<:>x=k7r(keZ),

GTNN cua ham s6 la —1 khi c052x=0<:>cosx:0<:>x:%+k7r(keZ).
1
sin® x—2cosx+5
Ta c6: y=sin2x—2cosx+5=(1—coszx)—2cosx+5=—coszx—2cosx+6.
Dit t=cosx,t [ -L1]. Khi d6: y = f(t)=—t* -2t +6 xac dinh v6i t e[ -11].
Bang bién thién f(t):

8. y=

t |- —1 1 +00
f() ! ~~_

Suyra:3£—coszx—2cosx+6s7<:>1> 1

3 —cos’x—2cosx+6

>1
7
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Vay GTLN ciia ham s 1a £ khi cosx=—Le> x=r+k2r(keZ),

GTNN ctia ham so la % khi cosx=1<:>x=k27r(keZ).

9. y=+2+cos2x.

Ta co: —1<cos2x <1< 1< 2+c032x£3<:>1£\/2+c0s2x£\/§
Vay GTLN ctia ham s3 14 +/3 khi cos2x =1 2x=k2n(keZ) < x=kn(keZ),

GTNN cua ham s6'1a 1 khi cos2v=-1¢> 2v=r-+k2n(keZ) & x="+kn(keZ).
10. y=sin* x +cos* x.
oy= (sin2 x+cos’ x)2 —2sin’x.cos’x &y =1—%sir12 2x
. .2 1., 1 1., 1
Taco: 0<sin“2x<1<0>-—sin"2x>2-—-<1>1-—sin"2x >~
2 2 2 2
Vay GTLN ciia ham s 1a 1 khi sin” 2v=0 & sin2x =0 2x=kr <> x =k (k<Z),

GTNN cua ham s6 1a % khi sin® 2x:1<:>c052x=0<:>2x=%+k7r<:>x=%+k%,(keZ).

HET
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Q2. PHUONG TRINH TUONG GIAC CO BAN

I. PHUONG TRINH SinX =a VA PHUONG
Phwong trinh SinX =m (1)

- Néu |m| >1: Phuong trinh v nghiém.

- Néu |m| <l=3ace {_—;,g} thoa man

sinc = m.
=a+k2
(1)<:>sinx=sina<:> r=a i (keZ)
x=m—a+k2mw
_r E
Y Chit y: Néu athoa man 2 2 thi ta
sinc=m

Cdc truong hop ddc biét:
©) sinx=1<:>x=%+k27r (keZ).

@ sinx=-1>x=—~ 4+ k2 (keZ).
2

TRINH CosX = a.
Phuwong trinh CosX=a (2)

- Néu |m| >1: phuong trinh v6 nghiém.
- Néu |m| <l=3dae [0; 7r:| thdéa man cosa =m.

x=a+k2r

(2)<:>cosx=cosa<:>[ (kez).

x=—-a+k2mr

cosa=m

Cdc truong hop ddc biét:
® cosx=1l<x=k2rn (keZ).
@ cosx=-1<x=m+k2m (keZ).

® cosx=0x="tkn (keZ).
2

® sinx=0<x=k (keZ).

Gidi cic phwong trinh sau:

. 3
a. sinx=—.
2

C. cos(x + 60°)

ﬁ
5

b. sinx =

d. sin2x=\/§.

f. sin (% - ZxJ =C0oSs2x .

. T . v
e. sin| x+— |=sin| 2x—— |.
Loi
) 3
a. sinx=—
2
. x=z+k27r
S sinx =sin— <& 3 (keZ)
3 2T
XxX=—+k27
3
b. sinx ==

giai
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X = arcsin1 + k27
o 3 (kez).
X = 7r—arcsin§ + k2w

V2

C. cos(x + 60°) =

= sin(90°—x—60°) =

V2
2

) ) 30° —x = 45°+ k360° x =-15°+k360°
<> sin(30°—x) =sin45° < = (kez)
30°—x=135°+k360° | x=-105°+k360°
d. sin2x=+2 (1)
Vi v/2>1nén phuong trinh (1) vo nghiém.

. T ) T
e. sin| x+— |=sin| 2x——

x+ X —ox—Tikon x=—"gkor |x=Zikon
= 6 = . 2 o : 5 (keZ)
x+z=7r—2x+£+k27r 3x=—7T+k27r x=—7T+k—7T
3 6 6 18 3

f. sin(% - 2xj =Cos2x

< sin Z—2x =sin Z—2x
4 2

T ox="_ox+kon Ox =~ 4 k2 o
& 4 2 = 4 <:>x=——+kE,keZ
T ox=n-Tioxskor |-4x="skon
4 2 4
Gidi cdc phwong trinh sau:
a. COSX=———. b. cosle.
2 5
c. cos(x+30°):£. d. cosx=§.
2 2
2T X x A4r T
e. cos2x =cos| ———|. f. cos| =—— |+cos| x+—|=0.
3 5 2 3 3

Loi giai
3
d. COSX =——
2

<::>cosx=cos%r <:>x=i%r+k27r,keZ.

b. cosx=1
5
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X =iarccos%+k27r,ke 7.

¥

C. cos(x +30°) =

x +30° =30° + k360° x = k360°
<:>cos(x+30°)=c0530°<:> = ( eZ).
x +30° =-30° + k360° x =—-60°+ k360°
3
d. cosx=— (2
2()
Vi g >1 nén phuong trinh (2) vo nghiém.
27 X
e. cos2x =cos| ———
53
2x=2—7r—£+k27r Ex=2—7r+k2 x=10—7r 10m
S RS A
2x=2-%" ko Tx=-"4k2 A Sl
5 3 5 3 27 9
f. COS[——%”]+COS(JC+Ij=O
x A4r s x A4r i
4 x+— - —x—-—
<:>2c052 3 3-cos2 3 3=0
2 2
3x w x br
< cos| ———|-cos| ————|=0
4 2 4 6
3x w
COS(___J= x m_m km — =m+km x=4—7r+k4—7r
4 2 4 2 2 3 3 (rez)
cos BN —5—5—W=Z+k —£:ﬂ+kw xX= 167T+k47r
4 6 4 6 2 3 3

—Vdéi Vm, Ja e(—%;gj:tana =m.

(3)<:>tanx=tana<:>x=a+k7r.

v v
e e . 2 ~ - < < - \
% Chui y: Néu «thoa man 2 @ 2 thita
tana=m

- A/,
viet a =arctanm.

Cdc truong hop ddc biét:

® tanx=1<>x="+kn (keZ).
4

@ tanx=-1x=—L+kn (keZ).
4

- Vi Vm,EIae(—%;ngcota =m.

(4)<:>cotx=cota<:>x=a+k7r.

T T
e s . 2 ~ - < < - \
% Chu y: Néu «thoa man 2 @ 2 thi ta
cota=m

Cdc truong hop ddc biét:
@ cotx:1<:>x=1+k7r (keZ).
4

@ cotx=-lesx=—2tkr (keZ).
4
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®tanx=0C>X=k7T(k€Z)- ‘ @cotx:0<:>x:g+k7r(keZ).

Chii y:
u=v+k2m, keZ
u=nw—-v+k2r, keZ

u=v+k2r, keZ

® sinu=sinv <
u=—-v+k2r,keZ

@ cosu:cosvc{

u#lm (hay v# l7r)(l eZ)

u¢I+l7r hayv¢z+l7r (leZ)
® tanu=tanv < 2 2
u=v+k7r(keZ)

@cotu=cotv<:>{
u=v+k7r(keZ)

CAN NHO: Phuong trinh tanx =a , cotx =a luén c6 nghiém véi VaeR.

Giai cac phwong trinh sau:

a. tanx=1. b. tan2x=—%. c. cotx=0.

d. cot3x=-2. e. tan(s%—xj+tan2x=0. f. tan(%+x}=cotx.

g. cot [3x = %J =cot2x.

Loi giai
a. tanx=1.

Ta cod: tanx=1< tanx=tan%<:>x=%+k7r,keZ.
b. tar12x=—1
3

Ta co: tan2x:—1<:>2x=arctan 1 +k7r<:>x=£arctan 1 +k£,keZ
3 3 2 3 2
c. cotx=0.
Ta co: cotx=0<:>cotx=cotg<:>x=%+k7r,keZ
d. cot3x=-2.

Ta cod cot3x=-2 < 3x :arccot(—2)+k7r<:> X = %arccot(—2)+k%,k e

e. tan(sf—xj+tan2x =0.
Ta co:

e e
3 3 2x %= —+km x#—+k—
tan| ——x |[+tan2x=0< tan2x =tan| x—— | < 2 = 4 JkonelZ
4 4 3r T
2x=x——+nm X=——+nm
4 4

Vay phuong trinh da cho vo nghiém.
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Nhdn xét: Viéc giai dang nay theo chu y ¢ trén cho két qua nhanh, tuy nhién nhiéu bai hoc sinh sé kho
khan trong viéc nhin nhan quan hé bao ham gitta cac ho nghiém. Nén sit dung dwong tron luong giac
d€ minh hoa hodc giai theo cach “dai” hon nhu sau:

. . cos| X x|#0 .
Diéu kién: 4 . Khi d6
cos2x#0

tan(s%—x +tan2x=0<:>tan2x=tan(x—377r}©2x=x—377r+k7r<:>x=—377r+k7r,keZ

Thay vao diéu kién ta thay khong thoa man. Vay phuong trinh da cho vo nghiém.

f. tan(%rﬂcj =cotx.

o o - T x#l i X #—nm
tan(?+x]=cotx<:>tan(?+xj=tan(5—xj<:> 2 2 <~ r  kr, k,neZl

?+x=——x+k7r 12 2
A A ST m  km
Vay nghiém ctia phrong trinh la x=—E+?,keZ.
8. cot{Bx—%)=cot2x.
Ta co:
2x #nmw x;ﬁnz
cot| 3x—_ | = cot 2x < T ,(k,neZ)
3 Ix——=2x+km ™
3 x=§+k7r

Vay nghiém cta phweong trinh la x = % +km,keZ.

Tém tdt nhu sau:
DANG CO BAN:

u=v+k2m, keZ
u=nw—-v+k2r, keZ

u=v+k2r, keZ

® sinu=sinv <
u=-v+k2n, ke’

@ cosu=cosv<:>[
u¢g+l7{hayv¢%+l7rj(leZ) u#lm (hayv;tlw)(leZ)

® tanu=tanv <
u=v+k7r(keZ)

@cotu=cotv<:>{
u=v+k7r(keZ)

TRUONG HOP PAC BIET:

. sinx=0<:>x=k7r(keZ) R cosx=0<:>X=g+k7T(k€Z)

° sinx=1©x=g+k27r(keZ) ° cosx=1<:>x=k27r(k€Z)

. sinx=—1<:>x:—%+k27r(keZ) ¢ Cosx=—1<:>x:7r+k27r(keZ)
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III. BAI TAP.

Gidi cic phwong trinh sau:

1. sin 2x+Z =—1
3 2

3. sin3x =sinbx

5. sin 4x—Z +sin 2x—I =0.
4 3

\/5.

7. Cos(3x +15°) =—
2
9. sin(4x—%] =COoSX.

11. cos7x + sin(Zx —%) =0.

13. sin2x+3sin4x =0.

15. cos® x—sin2x =0.

17. sin® x +cos® 4x = 2.

2. sin 4x+£ =1
2 3

4. sin 4x—I —sin 2x—1 =0
4 3

y 2cosx—\/§=0

(=)

8. sin(2x +1) = Cos(2 —x)
10. sin(2x+1)+ cos (3x—1) =0.

12. (1+ 2cos x) (3— cos x) =0.

14. 6sin4x+5sin8x =0.
16. sin® 2x = cos® (x - %)

Loi giai
1. sin[2x+1J=—3
2
- 2x+z——z+k27r x=—£+k7r
< sin| 2x+— |=sin| —— |< 3 6 = 4 (keZ)
3 6 T 57
2x+—=7m+—+k27 x=E+k7T

-

2. sin 4x+1 ==
2 3

Adx + l =arcsin 1 + k2
2 3

4x+£=7r—arcsin 1 +k2mw
2 3

4x=—1+arcsin 1 + k27
2 3

1 1 (1Y) km
X=——+—arcsin| — [+ —
8 4

= (keZ)
1 (1 T~ 1 1 (1) km
4dx = —=—arcsin| = |+ k27 X =————=arcsin| = |[+—
2 3 4 8 4 3 2
3. sin3x =sin5x
[3x =5y +k2rr _2x=k2n x =—kn
= o ol x kn (keZ)
| 3x =7 —5x+k2m 8x=m+k2nm x:§+—
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4. sin 4x—£ —sin 2x—Z =0
4 3
< sin 4x—z =sin 2x—Z
4 3

dx—"—ox—T 4 kon 2x=—"yk2r | x=———tkn
= 3 & 1912 & 1924 ' (ke Z2)
dx-Zon-2x+Zikom bx ="+ k2m x=—r 50
4 3 12 72 3
5. sin 4x—z +sin 2x—z =0
4 3
& sin 4x—z =—sin 2x—z
4 3
& sin 4x—I =sin —2x+z
4 3
4x—£=—2x+z+k27r 6x=7—7T+k27r x=7_7r+k_7r
= 4 3 - 12 - 72 3 (keZ)
T

dx-Tcrrov—Tikonr | 2x=""4kon  |x=—ttkn
4 3 1 24

6. 2cosx—\/§=0

<:>cosx:—2<:>cosx:cosz<:> 4 (keZz)

3

7. cos(3x +15°) =

< cos (3x +15° ) = cos30°
3x +15° = 30° + £.360° 3x =15° + k.360° x=5%+£.120°
= = =
3x +15° = -30° + k.360° 3x =—45° + k.360° x =-15° + k.120°
8. sin(2x +1) = cos(2—x)

(keZ)

< sin(2x+1) = sin(%—2+x)

2x+1l="—21x+k2nm x="_3+k2r |x=—-3+k2n
= 2 = 2 = 1 2 (keZ)

2x+l=m— " 42 x+k2m 3x =" 11+ k2m x=1 2 1T

2 2 6 3 3

9. sin(4x — %) =Cosx

) T (T
< sin| 4x—— |=sin| ——x
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10. sin(2x +1) + cos(3x —1) =0
<> cos(3x—1) =—sin(2x +1)
= cos(3x —1) = sin(—2x—1)

- - x=£+2+k27r
= cos(3x—1)=cos(5+2x+1J <:>3x—1=i[5+2x+1j+k27r<:>

x=—1+k2—7r
10 5
Vay nghiém cua phuong trinh la: x=%+2+k27r ; x:—%+k2?7r.
11. cos7x+sin(2x—%j:0
<:>cos7x=—sin[2x—%j
< coslx= sin(—Zx + %]
3r 2T
T 0 3m x=%+k?
& cosTx=cos| —+2x—— | Tx=2| —+2x |+ k271 &
2 5 10 T 27
X=——+k—
30 9
N n , . . 3 2w T 27
Vay nghiém cua phwong trinh la: x=—+k—; x=——+k—.
50 5 30 9
12. (1+2cosx)(3—cosx)=0
cosx——l 2
T2 ex=+Zikon
Cosx=3(VN)

Vay nghiém cua phwong trinh la: x = iz?w + k2.

13. sin2x+3sin4x=0
< sin2x+6sin2x.cos2x =0
< sin 2x(1+ 6cos 2x) =0

1 1
cos2x = _1 2x=+arccos [—1} tkor  |¥TE 5 arecos [_EJ + ke
6= 6

sin2x =0 2x =k x=k=—
2

Vay nghiém cua phuong trinh la: x =+ % arccos (— %} +km; x= k% .
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14. 6sin4x+5sin8x=0
< 6sindx+10sin4x.cos4x =0
= 251n4x(3+5cos4x) =0

3 3 x=i1arccos —§ +kZ
cosdx =—= 4x =tarccos| —— |+ k27 4 5 2
5& 5 Pt .

sindx =0 4x =k x=k=—
4
N A , . . 1 3 T T
Vay nghiém cua phuong trinh la: x:izarccos T +k§ ; x=kz.
15. cos’x—sin2x=0
<:>cos2x—ZSinx.cosx=0<:>cosx(cosx—2sinx)=0

v T
cosx =0 x=E+k7r x=5+k7r
<:>[ =

cosx—2sinx=0 1 1
tanx = E X = arctan§+k7r

Vay nghiém cua phuong trinh la: x = % +km; x= arctan% +km.

16. sin® 2x = cos? (x - %)

1+ cos(Zx —W]
2

< sin?2x =
2
o sin? 2y = 1+sin2x
2
2x=%+k27r x=%+k7r
sin2x=1 - -
& 2sin®2x —sin2x-1=0 < 1| 2x=——+k2n | x=——+kn
sin2x=—§ 6 12
2x:7—7r+k27r x=7—7r+k7r
G 12

Vay nghiém cua phwong trinh la: x=%+k7r; x=—%+k7r; x=1—72T+k7r.

17. sin® x + cos® 4x = 2.
Vi 0<sin?x <L 0<cos’4x <L Vx nén:

sin® x+cos? 4x =2
sin®x=1 cosx =0 cosx=0
= , = s = ]
cos®4x =1 sin4dx =0 4sinx.cosx.cos2x =0
v
<:>cosx=0<:>x=5+k7r.

Vay nghiém cua phwong trinh la: x = % +km.
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Giai cac phuong trinh sau:
1

1. tan(2x—1)

3.tan (3x - ZJ
3

5.4/3tan2x—-3=0
7.cotbx.cot8x =1

2. cot [37x —Zj = —\/g
4, cot(4x - 20°) = %

6.tan3x =tan4x
8.cot2x.sin3x =0

Loi giai

1. tan(2x-1)=

NG

<:>2x—1=arctan£+k7r<:>x=l+1arctan1+k7r (keZ).
4 2 2 4

m 3x
——+tkro—=
6 2

s

3x T_ =§+k7r (keZ).

2 3

3. tan(Sx - %} —\/5

<::>3x—Z
3

£+k7r<:>x
6

km

—grkrex="2 (kez).

1

73

& dx—20° = 60°+ k180° <> 4x = 80° + K180° > x = 20°+ k45° (k e Z).
5. \3tan2x—3=0

4, cot(4x - 20°)

s

<:>tan2x=\/§<:>2x=%+k7r<:>x=g+k77r (keZ).

6.tan3x =tan4x

3x—7r+k7r x—ﬂ+k7r
3x#0 D) T a2

Piéu kien {72 2 ol 63 (ren).
cosdx#0 T T kmw
dx=—+km X=—+—
2 8 4

Ta c6 tan3x =tandx < dx=3x+kr<x=kr (keZ).

Két hgp diéu kién ta c6 nghiém cua phwong trinh la x = k7 (k € Z).

7.cotbx.cot8x =1
Sx=km
o =
8x=km

cotbx.cot8x =1< cot8x =tanb5x = cot(% —SxJ < 8x

N km
in5x % 0
Picu kién {Sm X (kez).

"5
cos8x =0 km
x=?

m ™ km
——Sx+kreox=—+—

2613 (F<2)
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Két hgp diéu kién ta c6 nghiém ctua phuwong trinh 1a x = % + I]c-_g , k#13m+6 (k € Z).

8.cot2x.sin3x =0
Diéu kién sin2x¢0<:>2x¢k7r<:>x¢k?7r (keZ).

T kmw

t2x=0 |2x=2 =t
Ta ¢ cot2x.sin3x=0< C_O N 2+k7r<:> 4 2 (kez).
sin3x =0 km
3x=k7r = —
3
Két hop diéu kién ta c6 nghiém ctia phuong trinh la x :%_‘_k?w; x= %(m # Sn) (k;n € Z).

HET
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Q3. PHUONG TRINH BAC HAT THED HAM LUONG GIAC

I. DANG CO BAN.
Dang tong quat:

lat? +bt+c=0],

trong d6 a,b,c 1a hang s& (a # O) va t la mot trong cdc ham lwong gidc.

| Quan sat va dung cac cong thirc bién d6i d€ dua phuong trinh vé cung mét ham luong

giac voi cung goc giong nhau, chang han:

Dang Dt an phu Diéu kién
asin® X +bsinX+c=0 t=sinX -1<t<1
acos’ X+bcosX+c=0 t=cos X —1<t<1
atan’ X +btan X +c=0 t=tanX Khong cé diéu kién ctia t
acot’ X+bcotX+c=0 t=cotX Khong cé diéu kién ctia t

, t=|cosX| thi diéu kiénla 0<t<1.

Néu dit t=sin® X, cos? X hoac t= |sinX

Giai cac phurong trinh sau:
a. 2sin’ x—sinx—1=0 b. tan® x+2v3tanx+3=0
c. 3sin®x+2cos* x—2=0 d. 3cos® x—2cos2x =3sinx—1.
Loi giai
a. 2sin’ x—sinx-1=0
x=k2m
sinx=1
2sin’x—sinx-1=0< 1| x=—2tk2n
sinx:—z 6
x=7—7r+k27r

b. tan®x+2\3tanx+3=0
tan2x+2\/§tanx+3=0<:>tanx=—\/§®x=—%+k7r
c. 3sin®x+2cos*x-2=0

3sin“x+2cos*x—2=0
< 2cos* x—3cos?x+1=0

x=k2m
cos’x =1 cosx =1 X =m+k2m —
< .. 1< 2 |x=tl1kon © 7w kn/keZ
Ccos sz cosx:iT 4 x—z+7
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d. 3cos® x—2cos2x =3sinx—1

3cos’ x—2cos2x =3sinx—1

= 3(1—sin2 x) - 2(1— 2sin? x) =3sinx -1
sinx =1(n)
sinx = 2(I)

<:>sin2x—351nx+2=0<:>[ & sinx

II. BAI TAP.

=1<:>x=%+k27r

Giai cac phwong trinh sau:

1. 2cos’x—3cosx+1=0

2 cos? 2x—2(x/§+1)cos2x+\/§=0

. cos?| Z+x |+4cos| ——x |=4
& 6

7. sin® 2x—13sin2x+5=0

9. cos2x—5sinx—3=0

2. 4cos? x—2(1+ \/g)COSJC+\/§= 0

4. 9—13cosx+$2 =0
1+tan” x

6. 2sin’ x+5sinx+3=0
8. 4sin*x+4sinx—3=0

10. 5cosx—251n§+7=0.

11. cos(2x+2?ﬂj+3cos(x+%j+1=0. 12. cos 4x+12sinxcosx—5=0.
13. sin?x—cosx+1=0. 14. 6sin4x+5sin8x =0.
15. sin® x+3sin® x + 2sinx = 0. 16. tan®x +(3-1)tanx—+/3 =0.
17. cot’x+4cotx+3=0. 18. tanx—cotx:%
19, 2tan? x+3=——. 20. 2 2f3cotx—6=0.
Ccos X sin” x
Loi giai
1. 2cos’ x—3cosx+1=0

cosx =1 x=k2m
= = keZ).

cosle x=i£+k27r( )

L 3
2. 4coszx—2(1+\/§)cosx+\/§:0

cosx:% x=J_rI+k27r
= =N (keZ).
NS .
COSX =— x=t—+k2mw
L 2 6
3. 2cos? 2x—2(\/§+1)c052x+\/§=0
cos2x = Y3 L1 (v B
= 2 < 2x =tarccos

3 ikr(ke).

+k2r < x= i%arccos
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4. 9—13cosx+L2=0 .
1+tan® x

Diéu kién cosx #0.
cosx=1
<9-13cosx+4cos’x=0<

5. cos?| Etx |+4cos| F—x|=4
3 6

ol1-sin?| Z4x |+4sin| L4+x|-4=0
3 3
. v
sm(§+xj
<:>—sin{%+x}+4sin[%+xj—3=0@

6. 2sin®* x+5sinx+3=0
[ sinx=-1

9
cosx:Z>1(VN)

1

=

, o x=——r+k2n (keZ).
smxz?(VN) 2

7. sin® 2x—13sin2x+5=0

13+\/]E (VZ\I) . 13-;/@_*_

sin(%mj:s(VN)

ox=k2r(kel).

<:>x=%+k27r (keZ).

) 1
sin2x = > x=§arcsm km
o & (keZ).
) 13-4/149 T 1 . 13-4/149
sin2x=——— X=———arcsin———+ km
L 2 2 2 2
8. 4sin*x+4sinx—-3=0
sinx =— x=£+k27r
S 23 = (keZ).
sinx=_—(VN) x=—7T+k27r
L 6
9. cos2x—5sinx—-3=0
c>(1—ZSin2x)—SSinx—3=0
v
p ) Sinx=—£ x=——+k27l'
& -2sin“x-5sinx-2=0< 2 = - (kez).
sinx=-2 (VN) x=%+k27r

10. 5cosx—25in§+7 =0

@5(1—251n2§j—25in§+7=0
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X

.2 X X sin> =1 x

< —-10sin 5—251n5+12=0<:> 5 5
sin£=_—(VN)
2 5

11. cos(2x+2—7rj+3cos[x+zj+1: 0
3 3
& 2cos’ (x+%]+3cos(x+%)+1: 0 (1)

Dat cos(x+%}=t (—13ts1).

<:>—=%+k27r©x=7r+k47r (keZ).

-1
Pt (1) <222 +3t41=0 < | = 2
t=-1
[ 1 2x; -
x+—=?+k27r e o on
cos[x+%)=_?1=cosz—7T x+Z:_2_7T+k27r X =—m+k2m
=N = 3 (keZ)e o (kez)
4 X=—+k2m
cos x+§ =-l=cosm X+—=m+k27 3
AT k2
X+—=m+k2m _x T+ &

12. cos 4x+12sinxcosx—5=0.
< 1-2sin’2x+6sin2x-5=0.
< 2sin’2x—6sin2x+4=0.
bat sin2x =t (—1St£1).
< 2t2—6t+4=0.

t=1 (TM)

St -3+2=0.<
t=-2 (KTM)

13. sin x—cosx+1=0.

<:>1—c052x—cosx+l=0.<:>c052x+cosx—2=0.<:>[

14. 6sin4x+5sin8x =0.
< 6sin4x+10sin4xcos4x =0.

= 25in4x(3+5cos4x) =0.

dx = km

sindx =0
=

3 & 4x=arccos(—§}+k27r (keZ) <

cosdx =——
5

4x = —arccos [— gj + k27

1 3) km
X =—>arccos| —— |+—
i 4 5

<:>sin2x=1:sin%<:>2x=g+k27r<:>x=%+k7r.

cosx =1
cosx =—-2 (KTM)

<= x=k2m.

km
X=—
4

xziarccos 3 +k—7T (kez).
4 5) 2
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15. sin® x+3sin® x+2sinx=0. (1)
bt sinx=t (-1<t<1).
Pt(1) &t*+3t°+2t=0
t=0

) t=0 sinx =0 x=kn
<:>t(t +3t+2)=0<:> 2340 0<:> t=-1 = B 1<:> T (keZz)
TERest s oMy BT S
16. tan2x+(\/§—1)tanx—\/§:0. (1)
bat tanx =t.
x=lrtknm

t=1 tanx =1
Pt (1) < +(J_ ) 3= o@{ \/_@{ 5 4 (ke ).
=—/3 tanx =—+/3 x:—%+k7r
17. cot’x+4cotx+3=0. (1)
Dat cotx =t.

Pt (1) < t* +4t+3=0.

1 x——z+k7r
{t:—l [cotx:—l tanx =- 4
=

= 1 <
=3 !

& (ke Z).
cotx=-3 tanx = —

x =arctan (%1} +km

18. tanx—cotng.

< tanx — 1 :g (1)

X
bat tanx=t¢ ( O)

Pt(1) ot +1—§=

0
tanx =2 x =arctan2+ km
S 27 +3t-2= 0<:> 1& [ J (ke Z).
tanx=—— x =arctan| —= |+ k7
2 2
19. 2tan®x+3=
cosX
& 22 +1= 3 .
Cos” x Cos X
.. 1 1
bat =t |t#0,-1<=<1]|.
Ccosx t
t=1 1=1
22 -3t +1=0.< 1@§ & cosx=1le x=n+k2r (ke Z).
“o  |==2(KTM
2 |;=2(KTM)
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3

sin® x

= 3(cot2 x+1)—2\/§cotx—6 =0.

20. —2\/§cotx—6:0.

cotx=+/3 x="tkr
& 3cot? x—24/3cotx—3=0. < e 6 (keZ).

cotx = _
Xx=—-+k
3 3 &

Bai 02.
Giai cac phwong trinh sau:
2
1. (sin 2x+ \/§cos 2x) = 2cos{2x —%)

x) .
2. cotx+(1+ tanx.tanEJ.smx =4,

—4sin 2x.

3.cotx—tanx =

sin 2x
4. \/E(Zsinx—l) = 4(sinx —1)—cos(2x+ %j—sin(2x+%}

Ccos 2x

5.cotx—-1= +sin2x—%sin2x.

1+tanx
6.5sinx—2= 3(1—sir1x)tan2 X.
7. cos® 3x-cos2x —cos? x =0;

8. sin® x + cos’ x+cos(x—%}-sin(3x—%j—— =0;

(1+ sin x + cos 2x) . sin(x + ZJ

9. COSX;

1+tanx ZE

. 4 4
10. sin x.+cos x=£cot2x— '1 ;
5sin2x 2 8sin 2x

11. cotx—tanx+4sin2x =

sin2x”
12. 3cos4x —8cos® x+2cos’ x+3=0;
2cos4x

13. cotx =tanx+

sin 2x

Loi giai
2
1. (sin 2x+ \/gcos Zx) = 2cos[2x —%)

Ta co:
(sin 2x+ \/gcos Zx)2 = 2cos(2x—%)
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\/_ 2
& 4(%sin2x+73cos 2x] = 2cos(2x—%j

2
& 2| sin 2x.sin - + cos 2x.cos — | =cos| 2x—
6 6 6

& 2c08?| 2x -2 | = cos| 2x =L
6 6
- - x=—+k—
cos[Zx—gJ:O o T ken 7?; 2
=N =N olx=—+km (keZ).
s 1 s 4
cos[Zx——J—— 2x——=+—+k2mw -
6) 2 L X=——+km
TR

Vay nghiém cua phuong trinh la: x:g+k%; x:%+k7r; x=—£2+k7r(keZ).

2. cotx+(1+tanx.tan§].sinx =4,

sinx # 0
DKXD: {cosx#0 & sin2x 0 2v=kn e x 2k (ke Z).

X
cos— =0
2

Ta co:

Cotx+(1+tanx.tan§j.sinx =4

) .X
sin x.sin =~
CcOS X .
—+| 1+ .sinx =4
sinx X
COS X.COS —
2
x . . X X
COS X.COS — +sin x.sin — cos —
Ccos x 2 ) CcoS X 2 )
—+ Ssinx=4< ——+ .sinx=4
sinx X sinx X
COS X.COS — COS X.COS —
2 2
cosx sinx
—+ =4
sinx cosx
<> cos® x+sin? x = 4sin x.cos x
T v
1 2x:—+k27T x=E+k7T
<:>25in2x=1<:>sin2x=5<:> : N c (keZ).
Y[ T
2x =—+Kk27 x=E+k7r

Déi chiéu diéu kién ta duwoc nghiém cua phwong trinh la x = 11 +km; x= o +km (k € Z) .
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3.cotx—tanx =— —4sin 2x.
sin 2x
sinx =0
PKXDP: <cosx#0 <::>sin2x¢0<:>2x¢k7r<:>x¢kz(keZ).
sin2x #0
cotx—tanx =— —4sin2x
sin2x
cosx sinx 2 )
—— =— —4sin2x
sinx cosx sinZ2x
2 = 2
cos“ x—s 2 .
- mx_ - —4sin2x
SiNn X.COoSs X sin 2x
2cos2x 2 .
= ° = —4sin2x

sin2x  sin2x
< cos2x =1-2sin® 2x
< oS 2x =1—2(1—cos2 2x)

costzl(L) o -
< 2c08?2x—cos2x-1=0< 1 © 2x=t—+k2rox=t—+km (keZ).
cost:—E 3 3

D6i chiéu diéu kién ta dwoc nghiém cua phuwong trinh la: x:i%+k7r (keZ).
e s
4. J2(2sinx-1)=4(sinx—-1)—cos| 2x+— |—sin| 2x+—
2 (@sine-2)=a{sne-2)cos{ 2 |-sin 22 |

= \/5(2 sin x —1) = 4(sinx —1) —(cos 2Xx.CoSs % —sin 2x. sin%+ sin 2x.cos % +cos 2x.sin %)

i B\

<:>\/§(25inx—1 =4 sinx—1)—(7C032x—75in2x+75in2x+%c052xJ

)=4(
= \/E(Zsinx—l) =4(sinx—1)—\/§c052x
o \/E(Zsinx—l) = 4(sir1x—1)—\/§(1—25in2 x)
sinx =1

v
o x=—+km.

<:>2\/§sin2x+2(2—\/§)sinx—4=0<:>[sinx__\/E(VN) 5

Vay nghiém cua phuong trinh da'chola x = g +km (k € Z).

5.cotx—1= cos 2x +sin2x—lsin2x.
l+tanx 2
sinx#0 x£kl
DKXD: {cosx#20 < 2 (keZ).
tanx #= -1 x¢—%+k7r
cotx—1= cos 2x +sin2x—lsin2x
1+tanx 2
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cos X cos’x—sin’x . , .
—-1= - +5sin” x —sin x.cos x
sinx sinx
1+
Ccos X

COS X —sin x cosx(cosx—sinx)(cosx+sinx) . )
= +sin® x —sin x.cos x

sin x cosx+sinx
cosx—sinx=0 (1)

cosx—sinx ) . )
_— = cosx(cosx—smx)—smx(cosx—smx) 1

sinx

- =Cosx—sinx(2)
sinx

Giai (1): cosx—sinx:0<:>tanx=lc>x=%+k7r.

Giai (2):

=Cosx—sinx

sinx

<1=sinx.cosx—sin’x

&> sin® x 4+ cos® x = sin x.cos x —sin® x

& 2sin® x —sinx.cos x + cos’ x = 0 < 2 tan? x—tanx+1=0(VN).

Dé6i chiéu diéu kién ta dwoc nghiém ctia phuong trinh la: x = % +km (k € Z) .
6.5sinx—2=3(1—sinx)tan’x.
DKXD: cosx¢0<:>x¢g+k7r (keZ).

5sinx—2 =3(1—sinx)tan2 X

sin® x
cos’ x

sin® x

< 5sinxy -2 =3(1—sinx).

®5sinx—2=3(1—sinx). —
l-sin“x
sin® x

< 5sinx—-2=3. -
1+sinx

= (SSinx - 2)(1+ sinx) =3sin’x

T
sinx=% x=—+k2m

< 2sin®x+3sinx-2=0< =N c )
sinx=—2(VN) x=%+k27r

Ddi chiéu diéu kién ta dwoc nghiém cua phuwong trinh la: x = Zvkom; x= o +k27 (k € Z)
7. cos’ 3x-cos2x—cos’ x=0
1+cosbx 1+cos2x

cos2x—— =0
2

<> c0s2x+cosbx-cos2x—1—cos2x=0
<> cosbx-cos2x—1=0
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1 cos4x =1 2
<:>—(c088x+cos4x)—1=0<:>2cosz4x+cos4x—3=0<:> 3 =" ke
2 cos4x=—§ (vn)

8. sin® x+cos® x+cos| x— = |-sin| 3x -~ —§=0;
4 4 2

o (sin2 X + cos? x)2 —2sin®x-cos® x + %[Sin(% - gj +sin Zx} =

N | w

N | W

<:>1—lsir122x+1 sin| 4x— = |+sin2x | =
2 2 2

< 2-sin’ 2x—cosdx +sin2x =3
< 2—sin? 2x—(1—23in2 2x)+sin2x =3

sin2x =1

< sin?2x+sin2x-2=0<| —x="rtkn kel
sin2x =-2 (vn) 4

(1+ sin x + cos 2x)-sin x+E
4 1

9. =——_CosX;
1+tanx 2

N cosx =0
Diéu kién: .
tanx = -1

1
1+si + 2x)-——(si +
( Sin x + Cos x) \/— (811‘1x COS X)

=——Cosx
sin x + cos x 2
COS X
<l1+sinx+cos2x =1
x=—+k2r (I
. 2 T
sinx =1 - x=——+k27
& -2sin‘ x+sinx+1=0< 1| x=—=+k2n o 6 kel
sinx=—=— 6 1
2 7 x=—+k2mw
x=—+k2m
i 6
<4 4
10. sin x'+cos x=£cot2x— ‘1 ;
5sin 2x 2 8sin 2x

Diéu kién: sin2x #0

s 2
1—§s1n 2x_4c032x—1
5sin2x 8sin2x
<:>8—4(1—c052 2x)=20cos2x—5

CoS2x =
< 4cos?2x—20c0s2x+9=0<

Ccos2x =

N N|©
~~
—
SN—

Bién soan: Lt MINH TAM




Chuong 01. HAM SO LUONG GIAC

11. cotx—tanx+4sin2x = — ;
sin 2x

Diéu kién: sin2x =0

cotx—tanx+4sin2x =

sin2x
Cf)sx—smx+4sir12x— - =0
sinx cosx sin 2x
2. a2
—C(?s X—sm +4sin 2x — — =0
Sinx-Ccosx sin 2x
<:>2(?Oszx+4sin2x— '2 =0
sin 2x sin 2x
< 2c0s2x+4sin’*2x—2=0
cos2x =1(I) -
<:>c032x+2(1—cosz2x)—1=0<:>2c0522x—c032x—1=0<:> 1=>x=%—+km kel
costz—E 3

12. 3cos4x—8cos® x+2cos’ x+3=0;
= 3(2cos2 2x—1)—(1+ cos Zx)3 +(1+ cos 2x)+3 =0

&> 6c0s” 2x —3—1-3cos 2x —3cos’ 2x —cos® 2x +1+ cos2x+3=0
&> cos’ 2x—3cos’ 2x+2cos2x =0
cos2x=0 T kr
<:>c052x(cosz2x—3c052x+2)=0® cos2x=1 = x:Z+7,keZ.
cos2x =2 x=km

2cosédx

13. cotx =tanx+— .
sin 2x

Diéu kién: sin2x #0.
Ta co:
2cosdx

cotx=tanx+

sin 2x

cosx sinx  2cosdx 0

sinx cosx 2sinxcosx

cos’x-sinx  cosdx 0

sinx cosx sinxcosx

cos2x—cosdx 0

sinxcosx
cos2x =1(I)

&> c0s2x —cosdx =0<> —2cos’ 2x +cos2x +1=0 < 1> x=t 2tk kel

cos2x=—§ 3
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§ 4. PHUONG TRINH BAC NHATVOT HAM STN - COS

I. DANG CO BAN.
Dang tong quat:

asinx+bcosx=c (1)| {a;b;c}eR, va a*+b* =0.

| Phuwong phap giai:

Diéu kién c6 nghiém ctia phuong trinh: a* +b* > ¢* (ki€m tra truede khi giai)

b
* Chia 2 v& cho Ja? + b2, thi (*) < ——2 = (**)
a% + b? \a? +b? \a? +b2

* Gia st cosaz\/aZasz, sina:\/aszbz, (ae[O;Zw]) thi
c

*% 1 1 —

< sinx.cosa+cosx.sina =

™ \a? +b?
: dang co ban

c
NI

Chil 1: hai cong thitc sit dung nhiéu nhat la: {

& sin(x+a) =

sina.cosbtcosasinb = sin(aib)
cosa.cosbtsinasinb = sin(aqtb)

Cdc dang c6 cdch giai tuong tu:

\a? +b* cosmx
Na® +b? sinmx

a.sin mx +b.cos mx = c.sin nx + d.cos nx, (a2 +b? = c? +d2)

a.sin mx +b.cos mx = a’+b% # 0)

— " _yChia cho va®+b* .

Y% Chil y:

@ (1) cd nghiém < (2) c6 nghiém <> a® +b* > c?.
®S|nx+\/§cosx 2(%5mx+§cosx}—25m[x——

NG

® x/§sin xicosx:2(7sin xi%cost:ZSin(x+£j

;/

6

) 1 1 . T
@smxicosx:ﬁ[—smx+ COS X =\/§sm X+—.
2 2 j ( 4]

Gidi cdc phwong trinh sau:
a. sinx++/3cosx=1 b. \/§c0s2x—sin2x=\/§
c. sSin3x + \/gcos3x =2sin2x d. cos 2x—\/§si112x = \/gsinx+ CoS X
Loi giai

a. sinx++/3cosx=1

1. 3 1
& —sinx+——cosx =—
2 2 2
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x+z=z+k27r x=—z+k27r
< sin x+z —l<:> 3 6 = 6
3) 2 T 57 T
+—=—+k27m x=—+k2m
3 6 2

b. \/5c0s2x—sin2x:\/§

V3 1 2

& —c0S82x ——sin2x =
2 2

2
T i s
——2x=—+k2m xX=—+km
@sin(z—ZxJ: \/§<:> 3 4 = 24
2 |z
3

c. sin3x+ \/§COS3X =2sin2x

1. 3 .
<:>Esmx+7cosx:sm2x

_ x+ L= 2xvrk2r x="ykor
& sin| x+— [=sin2x < & 3 keZ
3 T 2m k2w
X+—=m—-2x+k2m X=—+—
3 3
d. cost—\/gsian=\/§sinx+cosx
<:>1c052x—£sin2x=£sinx+lcosx
2 2 2 2
. . T oox="ix+kor x:kZ—7r
& sin| ——2x |=sin| —+x | & 6 6 & 3 ,keZ
6 6 T T 27

——2x=m———x+k27 X=——+k27
6 6 3

II. BAI TAP.

Gidi cdc phwong trinh sau:
1. sin3x—\/§c053x=23in2x 2. sinx—cosx =1
3. sinx+cosx=—6 4. 5sin2x+12cos2x =13
2
5. sin8x —cos6x = \/g(sin 6x + cos 8x) 6. sin7x—cos2x = \/g(sin 2X —Cos 7x)
7. sinx+cosx=2\/§.sinx.cosx 8. 25in2x+\/§sin2x=3
9. sin x + cos x.sin 2x + /3 cos 3x = 2 (cos 4x +sin® x)

Loi giai
1. sin3x—\/§c053x =2sin2x

@%Sian—;COSBx =sin 2x
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3x—L =2x+k2r x="tk2m
<:>sin(3x—zJ=sin2x<:> 3 = 3 (keZ).
3 - = 2x+k2m x:4—7r+k2—7r
3 15 5
2. sinx—cosx =1
x-Z="1kor 7T
@ﬁsin(x—zj=1<:>sin(x—z]=i<:> 4 4 = x=§+k27r (keZ).
4 4 \/5 T il x=m+k2mw

X——=m——+k2m
4 4

J6

3. sinx+cosx=?

x+£—£+k27r x—1+k27r
o 2sin| x+ L =£<:>sin x+ L =£<:> 4 3 = 12 (keZ)
4 2 4 2 o7

x+£:7r—£+k27r X=—+k27
4 3 12
4. 5sin2x+12cos2x =13
<:>£sin2x+£c052x=1
13 13

Dat cosa = i,sina _12 Ta c6 phuong trinh:
13 13

sin2x.cos« +cos2x.sina =1 < sin(2x+a) =1 2x+a =§+k27r o x =?+%+k7r,(k eZ)

5. sin8x —cos6x = \/g(sin 6x + cos 8x)
< sin8x— \/§C058x = \/gsin 6x + cos6x

= lsir18x——3c058x =—35in6x+1cos6x
2 2 2 2

< sin 8x—1 =sin 6x+Z
3 6

8x—L —6x+_+k2m 2x =2 4 k2 x="kr
N 6 =N a =N ;’ L (keZ)
Bx— Lt = —bx——+kom  |ldx=—ik2r | x=—iXT
3 6 6 84 7

6. sin7x—cos2x = \/g(sin 2x —COos 7x)

<:>sin7x+\/§cos7x = \/gsin2x+c052x

<:>£sin7x+—3cos7x=—Ssin2x+1c052x
2 2 2 2

< CoS 7x—E = Cos 2x—I
6 3
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Tx-Z=2x-Ztkon y—-Tikon  |xo—l i K2m
- 6 3 - 6 - 30k25 (keZ)
7x—£:—2x+z+k27r 9x=z+k27r x:1+—7r
6 3 2 18 9
7. sinx+cosx=2\/§.sinx.cosx
<:>\/§sin(x+%J=\/§sin2x
i 2% =x+ 4 k2 x="ikon
< sin| x+— |=s8in2x < 4 4 (keZ)
4 T T k27
2x=m—-x——+k2m X=—+—
4 3
. n T k27 , A T n , N T k2w
Vinghiém x=Z+T chtta nghiém x=Z+k27r nén pt c6 1 ho nghiém la x=Z+T,

keZ

8. 2sin? x++/3sin2x =3
<:>1—c052x+\/§si112x=3
<+/3sin2x—cos2x =2

N

<:>—sin2x—1C052x=1<:>sin(Zx—%jzl@Zx—%=%+k27r <:>x=%+k7r,keZ

9. sinx + cos x.sin 2x + \/gcos 3x = 2(cos 4x +sin® x)
= sinx.(l— 2sin? x)+cos x.8in 2x + \/§c053x =2cos4x

<:>sinx.cost+cosx.sir12x+\/§cos3x =2cos4x

<:>sin3x+\/§cos3x =2cos4x

= %sin3x+73c053x =cos4dx

4x:3x—%+k27r x=—" 4 k2m

@cos[Sx—%J:cosMc@ = 6 2 (keZ).
4y =—3x+ 4 k2w x= 1T
6 42 7

Gidi cdc phwong trinh sau:
1. \/g—ﬁCOSZx =Cos X 2. tan ~sinx+2cos? > =2
2sinx 7 2
3. \/§(cos4x—sin4x)=sinx+cosx 4, 3cos2x+sin2x+2sin[2x—%)=2\/§
5. 35in7x—cos7x=251n(5x—%j 6. sin(%+2xj+ SSin(w—Zx)=2
7. cOSXx + 3sinx+2cos(2x+%)=0. 8. 2c052x=(1+\/§)(cosx—sinx).
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9. (\/g—l)sinx—(\/g+1)cosx —1-/3. 10. 3sin3x —+/3cos9x =1+ 4sin® 3x.

11. 2cos(2x+%}+4sinxcosx—1= 0. 12. 4sin(x+%j+2cos(x—%]—3\/§= 0.

13. 85inx.sin2x+651n(x+%}cos[%—2x] =5+7cosx.

14. 2J§sin(x—%}cos(x—%j+2cosz (x—%}=\/§+1.
1. 1+Cosx-2kc052x+cos3x =E(3—\/§sinx).

2cos“ x+cosx—1 3
16. 8sinx = + 1

cosx sinx
17. 2cos® x +2sin® x+ 2sin? x.cos x + 2 cos? x.sinx —/2 = 0.
18. 5(cosx+sinx)+sin3x—cos3x=2\/5(2+sin2x).

Loi giai
\/§ —+/3cos2x
1. =COSX

2sinx
biéu kién xac dinh x #km, (ke Z).

\/5—\/§C052x
=Cosx

2sinx
<:>\/§—\/§c052x=sin2x<:>\/§c032x+si112x=\/§

3

<:>£sin2x+—3c052x=—
2 2 2

&

T . .
= cosgsm2x+smgcos 2x =

2
26+ X =" ykor  [x=kn()
. T . T 3
&sin| 2x+— |=sin— < = T Z)
3 3 w27 X =—+km(tm)
2x+§=?+k2ﬂ' 6

T . X
2. tan—sinx+2cos’ = =2
7 2
o,
<:>tan7smx+cosx+1=2
o,
<:>tan7smx+cosx:1
LT, T T
<:>sm751nx+cos7cosx=cos7

x—2 =T L kon 21

0 0 x=—+k2m
© cos| x—— | =cos_ SN 7 (
x-L=-Tikon x=k2m
7 7

keZ)
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3. \/§(cos4 x —sin’ x) =sin x +cos x
o \/§(COSZ x —sin? x)(cos2 X +sin? x) =sinx+cosx

= \/g(cosx—sinx)(cosx+sinx) =sinx+cosx

v
X=——+km
\/Esin(x+% =0 4

sinx+cosx=0
= &

]
J(cos x—sinx) -1 @sin(g_x]

& x=z—arcsin[ — k2w (keZ)
4

)
J6
x:ﬁ+arcsin( L J—ka

b

1

4.+/3 cos 2x+sin2x+251n(2x—%} = 2\/5

3

@—C052x+lsin2x+sin 2x—z =\/§ c>coszc052x+sinzsin2x+sin 2x—Z :\/E
2 2 6 6 6 6
& CoSs 2x—Z +sin 2x—z =\/5<:>\/§sin 2x+z—E :\/E
6 6 4 6
o sin| 2x+ = :1<:>2x+1:1+k27r<:>x=5—7r+k7r(keZ)
12 12 2 24
5. \/gsirﬂx—cos?x: ZSinLSx—%]
<:>—35in7x—1cos7x:sin 5x—Z
2 2 6

= coszsin Tx— sinzcos7x =sin| 5x _r
6 6 6

- - Tx-Z =5y k2o x=km
@sin(?x—€J=sin(5x—Ej<:> 6 6 & 7T(keZ).

7x—£:7—7r—5x+k27r =
6 6

6. sin[£+2xJ+ 3sin(7r—2x): 2
2
<:>C052x+\/§sin2x=2
<:>%c032x+73sin2x=1<:> sin%c032x+cos%sin2x=1

o sin| 2x+ & =1<:>2x+£=z+k27r<:>xzz+k7r(keZ).
6 6 2 6

7. cosx + 35inx+2cos(2x+%) 0
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& Cosx + 35inx=—2cos[2x+%j

1 3. T
<& —C0SX+—sinx =—cos| 2x +—
2 2 3

v v
& cos| x—— |=cos| m—2x——

x—%=7r—2x—1+2k7r 3x=7w+2krm x:Z Zk_ﬂ-
& - - (keZ)@ T op & 3 3 .

e r—2x -2 |42k TX=Tg ek =T

X 3 [71’ X 3} ™ 3 X 3 2km

Zk—”,x=3—2k7r(kez)
3 3

Vay phuong trinh c6 hai ho nghiém x =%+
8. 2c052x=(1+\/§)(cosx—sinx)
<:>2c032x=(1+\/§)(cosx—sinx)
<:>(coszx—sin2 x)=(1+ ﬁ)(cosx—sinx)
@(cosx—sinx)(cosx+sinx)=(1+ Jg)(cosx—sinx)
<:>(cosx—sinx)(cosx+sinx—1—\/§):O
[cosx—sinx=0 tanx=1<:>x=£+k7r(keZ)
= _ 4 .
cosx+sinx~1-v3=0 cosx+sinx=1++/3 (*)
2
Phuong trinh (*) vo nghiém do 1 +1* < (1+ 3 )
Vay phuong trinh c6 hai hg nghiém x=%+k7r(keZ).
9. (Jg—l)sinx—(\/g+1)cosx:1—\/§
<:>(\/§—1)sinx—(\/§+1)cosx=1—\/§
\/§+1
1-43
Z

. i
< sinxy—tan| —+— |[cosx =1
4 6

& siny — cosx=1

) 5
< sinx—tan—.cosx =1
12

) 50 . br 5
= 51nx.cos——51n—2.cosx =CoS—
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50 =«

- | = 2k x=" 1 2kn
& sin| x—— |=sin— < 12 12 = 2 (keZ).
12 12 5 T 47
X——=m——+2km x=—+2km
12 12 3

Vay phuong trinh c6 hai ho nghiém x = g + 2k, x = %” +2kn(keZ)

10. 3sin3x—+/3 cos9x =1+ 4sin’® 3x
& 3sin3x —+/3cos9x =1+ 4sin® 3x
&> 3sin3x—4sin®3x—/3cos9x =1
= sin9x—\/§c089x=1

= Esilr19x——3cosgx =l
2 2 2

_ |- T =T 2kn x= Ty 2
< sin| 9x—— |=sin— < 6 18 9 (keZ).
3 T T I 2k_7r

9x— L =L 4 2kn i
3 6 54 9

2km i  2km
Vay ph trinh cé hai h hié =1+—, =—+—|keZ
ay phuong trinh c6 hai ho nghiém x 8" g X TR ( 1S )

11. 2cos{2x+%)+4sinxcosx—1=0
= 2cos(2x+%}+4sinxcosx—1=0

= Z[c:os 2x.cos%—sin 2x.sin£J+ 2sin2x-1=0

< 3cos2x—sin2x+2sin2x—-1=0

< 4/3cos2x+sin2x-1=0

<:>—3cos2x+lsir12x=l
2 2

2
_ _ T o ="y okn 2x=—L42kr | x=—"tkn
<:>sin(—+2x]=sin—<:> 6 2N 6 IEN 12 (keZ).
3 T T T T
—+2x=1——+2km 2x = —+2km x=—+km
3 6 2 4

Vay phuong trinh cé hai ho nghiém x = —% +km,x = % + k7r(k € Z)

12. 4sin(x+%]+2cos(x—%)—3\/§=0
<:>4sin(x+%)+2cos(x—%}—3\/§=0<:>4cos{§—x—%)+2cos(x—%j—3\/5:O
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<:>4cos[z—xj+2cos[x—z) 3\/_ 0<:>4cos(x—ZJ+2cos(x——J 3\/_ 0

71' 7T

Xx——=—+2km om
@cos(x—zJ \/25 % 4 4 & x_2+2k7r(keZ).
x-Z=-Z4okn  |x=2kn
4 4

Vay phuong trinh c6 hai ho nghiém x = g +2kn,x=2kn (ke Z).

13. 85inx.sin2x+65in(x+%).cos(%—2x} =5+7cosx
. . . T T
83mx.stx+6sm(x+z}cos[z—2xj =5+7cosx

<> 8sin x.sin 2x+3{sin(—x+%j+sin3x} =5+7cosx

< 8sinx.sin2x+3cosx+3sin3x =5+7cosx
= —4(c053x—cosx)+3cosx+3$in3x =5+7cosx

< —4cos3x+4cosx+3cosx+3sin3x=5+7cosx
< 3sin3x—4cos3x=5

= §sin?:oc—ﬂcosBx =1
5 5

. . . 3 . 4
&> cosa.sin3x —sina.cos3x =1 (voi cosw =§’sma=§)

& sin(3x-a)=1 3xr- a—§+k27r@x—%+g+k2—”(k eZ).

3
14. Zﬁsin(x—%jcos[x—%j+2cosz (x—%]=\/§+l
23sin| x == |.cos| x=Z |+2cos?| x—= L |=+/3+1
8 8 8
<:>2\/§sm(x—g] cos(x—%}+2cos (x——} -1= \/_
3sin 2x— L +Cos 2x—z =\/§
4 4
@ﬁsm 2x—z +1cos 2x—— =£
2 4) 2 4

T
2x——=—+k27 x=—+k21
o sin| 2x— = =£<:> 12 3 24
2 2w 3
+ KT X =
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15

. 1+ cosx+cos2x +cos3x _ 2(3—\/§sinx)

2cos’ x+cosx—1 3
1+cosx +cos 2x + cos 3x —E(S—Jgsinx)

2cos’ x+cosx—1 3
2
- 2c0s” x+2c0s2x.cOSX 2(3—\/§sinx)

2cos? x+cosx—1

- 2cosx(2cosx+c032x) :3(3—\/§sinx)
2cos” x+cosx—1 3

2cosx(2coszx+cosx—1) 2(3 \/5 )
=—[3-+/3sinx

2cos® x+cosx—1 3
<:>3cosx=3—\/§sinx

2= 3cosx+sinx=\/§

3 1. B
2

& —CoSX+—sinx =
2 2

<~

x-L=T ko T
@cos[x——}=§<:> 6 x_§+k27r(keZ).
ST T ikor  |x=k2r

NI

+ .
cosx sinx

16. 8sinx =

Diéu kién: sin2x¢0<:>x¢k%;(keZ).

J3

, . ) \/§sinx+cosx
Ta co: 8sinx=—+ & 8sinx =

- - <:>4sinx.si112x=\/§sinx+cosx
cosx sinx COSs x.sin x

) 1 3.
= 2(cosx—cos3x)=\/§smx+cosx <:>—cosx—7smx=cos3x

™ LT
p— COSE.COSX—SII’IE.SII’IX =cos3x

_ 3x=x+ 1 k2n x="tkn
<:>cos[x—|—)zcos3x<:> = 6 (keZ).
3 T - T
x=—x——+k27 x=—+k—
3 12 2

17. 2cos® x+2sin® x + 2sin® x.cos x + 2cos? x.sin x —+/2 = 0
Ta cd: 2cos® x+2sin® x+ 2sin® x.cos x + 2 cos? x.sinx —+/2 =0

< 2cos? x(cosx+sinx)+251n2 x(cosx+sinx)—\/§= 0
= (cosx+sinx)(2cos2 X+ 2sin? x) —\2

c>2(cosx+sinx)=\/§
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- 1 x—£=z+k27r x=7—7r+k27r
@cos(x——}=—<:> 4 3 N 12 (keZ).
4 2 T

x—zz—%+k27r x=%+k27r

18. 5(cosx+sinx)+sin3x—cos3x=2\/§(2+sin2x)
Ta co: 5(cosx+sinx)+sin3x—c053x=2\/§(2+sin2x)
<:>5(cosx+sinx)+3sinx—4sin3x—(4cos3x—3cosx):2\/5(2+sin2x)
<:>5(cosx+sinx)+3(cosx+sinx)—4(cosx+sinx)(sinzx—sir1x.cosx+cos2 x)=2\/§(2+sin2x)
<:>5(cosx+sinx)+(sinx+cosx)=(23in2x—1)=2x/§(2+sin2x)
<:>(sinx+cosx)(25in2x+4)=2x/§(2+sin2x)
<:>2(2+sin2x)(sinx+cosx—«/§)=0
© sinx+cosx=+/2
@\/Esin[x%j=\/§ @sin(x%]=1 <:>x=%+k27r(keZ).

HET
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S 4. PHUONG TRINH DANG CAP

I. DANG CO BAN.
Dang tong quat:

asin® x +bsinxcosx+ccos’ x =d (1) Va,b,c,deR.

; - T cosx=0 | . . R
Buoc 1: Kiém tra x=_+kr <5 c6 phai nghiém hay khong?
2 sin“x=1
; . T cosx =0 . o ,
Buoc 2: Khi x# —+km,keZ <4 . Chia hai vé€ (1) cho cos® x:
2 sin“x#1
.2 . 2
sin“x  sinxcosx  cos”x 1
(1)<:>a —+b T te———=d —;
Cos” x cos” x cos” x cos” x

Satanx+btanx+c=d (1+tan2x).

Budc 3: Dat t =tanx d€ dua vé phuong trinh bac hai theo an t = x

Gidi cic phwong trinh sau:
a. sin® x+sinxcosx—2cos’x =0. b. 2sin® x+3/3sinxcosx—cos? x = 2.
c. cos’ x—/3sin2x =1+sin’ x. d. 4sin® 2x —5sin 2x cos2x —6cos® 2x =0.
Loi gidi

a. sin® x+sinxcosx—2cos’ x=0
sin® x +sinxcosx —2cos” x =0 (1)

cosx=0 . . o
. Phrong trinh tro thanh: 1 =0 (vo ly)

*Véix=g+k7r<:>{ e
X =

sin
= Phuong trinh khong nhan nghiém x = g +km,keZ

cosx =0 . o )
. Chia hai vé (1) cho cos® x:

Zx#1

* Vi x¢z+k7r,keZ <:>{ )
2 sin

) o tanx=1 x="tknr
(1) tan"x+tanx-2=0< _ 4
tanx=- x= arctan(—Z) +km

Vay phuong trinh da cho c6 hai ho nghiém: x = % +km;x = arctan(—Z) +km, (k € Z) .

b. 2sin® x +3v/3sin xcosx —cos® x = 2
2sin? x+3y/3sinxcosx—cos?x =2 (2)

cosx=0

2

) . Phrong trinh tro thanh: 2 = 2 (dang)
sin“x=1

*Véix=g+k7r<:>{
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= Phuong trinh nhan nghiém x = % +km, kel

cosx#0

*Véix¢§+k7r,keZ @{ . Chia hai v& (2) cho cosx:

sin®x =1

(2) ©2tan’ x+3y3tanx 1= 2(1+ tan’ x)
<:>3\/§tanx=3<:>tanx=§<:>x=%+k7r

Vay phuong trinh da cho c6 hai ho nghiém: x = g +km;x= % +km, (k € Z) .

c. cos’x—+/3sin2x =1+sin’x
cos® x—+/3sin2x =1+sin’ x
< cos® x—sin® x—+/3sin2x =1

2x+£=£+2k7r x=km

<:>cost—\/gsin2x=1<:>cos(2x+£]=l<:> 3 3 =
T -7 X=—+km
2x+§:?+2k7{ 3

d. 4sin® 2x—5sin2xcos2x —6cos’ 2x =0
4sin® 2x —5sin 2x cos 2x —6cos” 2x =0 (3)

cos2x=0

*Véi x = % + k% PN { . Phurong trinh tré thanh: 4 = 0 (sai)

sin®2x =1
= Phuong trinh khong nhan nghiém x = Ty kg, keZ

cos2x#0

* Véi x¢%+k%,keZ <:>{ . Chia hai v& (3) cho cos”2x:

sin®2x #1

(2) & 4tan’ 2x —5tan2x—6=0

tan2x =2 2x =arctan 2+ km x=1arctan2+kz

3 B -3 < _
taan:T 2x—arctan(TJ+k7r x=%arctan(£}+k%

e

Vay phurong trinh da cho c6 hai ho nghiém:

learctan2+k£;x=1arctan =3 +k L (keZ).
2 2 2 4 2

II. BAI TAP.

Gidi cic phwong trinh sau:

1. 2sin® x+3v3sin xcos x —cos? x = 4
2. 3sin® 2x —sin 2x cos 2x —4cos’ 2x = 2
3. 23ir12+(3+ \/§)sinxcosx+(\/§—1)cos2 x=-1
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4. 3sin? §+4sinx+(8\/§—9)coszg=0

5. 331n2x+(1—\/3_’)sinx.cosx—cos2x+1—\/§=0

6. 9sin® x +30sin x.cos x + 25cos’ x =25
7. sin2x—2sin® x = 2cos 2x

. . 1
8. s1n2x+s1n2x—2coszx:5

Loi giai
1. 2sin? x+3/3sin x cos x —cos? x = 4 (1)
Xét cosx =0=>sin’ x =1, phuong trinh trd thanh 2=4 (Vo ly)
= x= g + k7r(k € Z) khong la nghiém ctia phurong trinh.
Xét cosx #0 , chia ca hai vé& ctia phuong trinh (1) cho cos”x , ta dugc phuong trinh:

—2tan’ x+3y3tanx—5=0 (phuong trinh v6 nghiém)
Vay phuong trinh da cho vo nghiém.
2. 3sin® 2x—sin2xcos2x—4cos’2x =2 (2)
Xét cos2x =0=>sin’ 2x =1, phuong trinh trd thanh 3=2 (V6 ly)
m km

= x= 2 + > (k € Z) khong la nghiém ctia phuwong trinh.

Xét cos2x#0 , chia ca hai v€ cia phuong trinh (2) cho cos?2x , ta duoc:

1
tan2x=-2 |*7 Earctan(_z) Stk

tan?2x—tan2x—-6=0< (keZ)
tan2x=3

X= % arctan 3+ km
3. 23in2+(3+ \/g)sinxcosx+(\/§—1)cos2 x=-1 (3)
Xét cosx =0=>sin’ x=1, phuong trinh trd thanh 2=-1 (Vo6 ly)
= x= g + k7r(k € Z) khong la nghiém ctia phurong trinh.
Xét cosx#0 , chia ca hai vé ctia phueong trinh (3) cho cos® x , ta dwoc:
tanx =-1 =" 4 kr

3tan2x+(3+\/§)tanx+\/§=0c) e 4 (keZ)

tanx =--- x=— bk

4. 3sin? g+4sinx+(8\/§—9)coszg=0

Xét Cosg =0= sin’ g —1, phuong trinh tré thanh 3=0 (V5 Iy)

= x=7+ k27r(k € Z) khong la nghiém ctia phurong trinh.
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’ x . 2 . A~ > \ x
Xét cos— #0 , chia ca hai vé ctia phuwong trinh cho cos? 5 ta duoc:

X X ta1r1£=M x=2arctan3\/§_8+k27r
3tan25+8tan§+(8\/§—9)=0<:> 2 3 & 3 (kez)
tangz—\/g x=—2§+k27r

5. 3sin2x+(1—\/§)sinx.cosx—coszx+1—\/§:0 (5)
= 3sin2x+(1—\/§)sinx.cosx—cos2x+(1—\/§)(sin2x+cos2x)=0
<:>sin2x+(1—\/§)sinx.cosx— 3cos’x=0

Xét cosx =0=>sinx =0 (loai vi sin® x+cos’x=1)

Xét cosx #0 chia ca 2 vé cua phuwong trinh (5) cho cos’ x ta dugc;

i
tanx=-1 |¥=— tkm

=
tanx=\/§ x="ir
3

tan2x+(1—\/§tanx)—\/§=0:{
6. 9sin® x +30sin x.cos x + 25cos® x = 25 (6)
Xét cosx=0:>sinx=i§ (loai vi sin® x+cos’x=1)

Xét cosx #0 chia ca 2 vé cua phuwong trinh (6) cho cos’ x ta dugc:

tanx=0
9tan’ x+30tanx+25—25(1+tan2 x):O & —16tan’ x+30tanx=0< 15
tanx=—
8
x=km
= ;kelZ.

xX= arctan% +km

7. sin2x—2sin’x=2cos2x (7)
& 2sinx.cosx —2sin® x =4cos® x —2 <> 2sin” x—2sin xcosx +4cos’x—2=0 (1).

Xét cosx=0=sinx=1.Suy ra x=§+k7r,keZ la nghiém ctia phurong trinh.
Xét cosx #0 chia ca 2 vé& cia phuwong trinh (7) cho cos® x ta dugc:

2tan? x—2tanx—2(1+tan2 x)+4=0 Stanx =1<:>x=%+k7r;keZ

(8)

; ) 1,.
& sin® x+2sinx.cosx —2cos® x = E(sm2 x + cos? x)

8. sin® x+sin2x—2cos? x =

N

1. ) 5
<:>Esmzx+2s1nx.cosx—5cos2x=0

Xét cosx =0 thay vao phuong trinh ta duwoc sinx=0 (v6 ly)

Bién soan: Lt MINH TAM




Chuong 01. HAM SO LUONG GIAC

Xét cosx #0 chia ca 2 vé phuong trinh (8) cho cos® x ta duoc;

1 5 tanx =1 x—z+k7r
Etan2x+2tanx—5=0:> RPN 4

tanx =5 x= arctan(—5) +km

Gidi cic phwong trinh sau:
1. 2sin® x =cosx

. 3sin® x + 2sin® x cos x = sin x cos? x
. Bsinx+2cos® x =5sin 2x cos x
. sinx—4sin®x+cosx=0
. 3cos* x—4sin® x.cos? x+sin*x =0

) .2 ) i .2
5 (smx—sm x)(smx+2cosx)=\/§(l+smx)(1—s1nx)
. sin® x—cos® x =sinx +cos x
5sin4x.cosx

@ 3 S Ul W N

. Bsinx—2cos’x =
2cos2x

Loi giai
1. 2sin®x = cos x
Truong hop 1: Xét cosx =0 =sinx =0
Thay cosx=0 vao (1) = (1) < 2sin’® x =0 <> sinx =0 (mau thuan)
Truong hop 2: Xét cosx #0
sinx 1

cos’x cos®x

:>(1)<:>2 :>2.tan3x=1+tan2x<:>tanx=1<:>x=%+k7r (keZ)

Vay S:{%+k7r|keZ}

2. 3sin® x + 2sin’ x cos x = sin x cos® x
Truwong hop 1: Xét cosx=0=sinx#0
Thay cosx=0 vao (2) :>(2)<:>35in3x=0 < sinx =0 (mau thuan)
Truwong hop 2: Xét cosx #0
. 3 .2 .
sinx _sin’x sinx
3 m3 > 1n2 _sin
cos’x  cos’x cosx

tanx=0 x=kn

< 3tan’x+2tan’ x—tanx =0 | tanx =-1< | x =~ +kn (keZ) (tmdk).
fany =1 1
i anx=g x=arctan§+k7r

3. 6sinx+2cos’ x =5sin 2x cosx
Truwong hop 1: Xét cosx=0=sinx#0
Thay cosx =0 vao (3)=(3) <> 6sinx =0 <> sinx =0(mau thuan)

Truong hop 2: Xét cosx #0
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:>(3)<:> 6sin x + 2 cos® x =10sin x cos? x

6sinx sinx
—+ 2=10.
cos” x cosx

<::>6.ta1r1x(1+ta1r12 x)+2=10tanx<:>6tan3x—4tanx—2=O<:>tanx=1<:>x=%+k7r (keZ)

Vay S={%+k7r|keZ}

4. sinx—4sin® x+cosx =0
Truong hop 1: Xét cosx =0 =sinx#0
Thay cosx =0 vao (4) = (4) <> sinx—4sin®x=0

<::>sir1x(1—4si1r12 x):0:>sin2x=%<:>sinx=i%<:>c032x=%@x:i%+k7r(keZ)

Truong hop 2: Xét cosx#0

. . 3
sin x sin® x 1
:(4) = 3 -4 s T 2 =0
cos’ x cos’Xx Cos“x

= tanx(1+ tan? x)—4tar13 X+ (1+ tan? x) =0
<:>—3tan3x+tan2x+tanx+1=0<:>tanx=1<:>x=%+k7r (kez)
Vay S={Z 4k, 2= +krlkeZ
4 6

5. 3cos”’ x —4sin’ x.cos’ x +sin’ x =0
Truong hop 1: cosx=0<:>x=g+k7r, (keZ), khid6 sin®x=1.
Thay cosx =0, sin®x=1 vao phuong trinh (1) ta duwoc: 1=0 (V8 ly).
Vay x = % +km, (k € Z) khong la nghiém cuia phuong trinh (1) .

Truong hop 2: cosx¢0<:>x¢%+k7r, (kez) (*).

0

3cos* x —4sin® x.cos® x +sin” x
(1) =N - =
cos* x
.2 .4
sinx sin’x
. T S
cos’x cos*x

Stant x—4tan’x+3=0

= 3-4 0

x=%+k7r
tanx =1 -
tan2x=]_ tanx=-1 x=——+km
<:>(tan2x)2—4tan2x+3=0<:> =S & 4 , (keZ) (thoa *).
tan’x=3 | tanx=+3 e kn
_tanx=—\/§ 3
Xx=—2tkr
3
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Vay tap nghiém ctia phuong trinh 1a S = {i % + k% % +km, ke Z} .

6. (sinx—sin” x)(sinx+2cos x) = /3(1+sin x)(1-sinx)’
& sinx(L-sinx)(sinx+2cosx)-/3(L+sinx)(1-sinx) =0
& (1-sinx)| sin” x+ 2sin x.cos x /3 (1-sin” x) | =0
& (1-sinx)| sinx.(sinx-+ 2cos ¥) -3 (1+sinx)(L-sinx) | =0
& (1-sinx)(sin” x + 2sin x.cos x - 3 cos? x| =0

1-sinx=0

=
sin? x+2sin x.cos x —/3 cos? x = 0

[ sinx =1 x="1kor, (keZ)
& 2

sin? x + 2sin x.cos x — /3 cos? x = 0 (2)

_sin2x+ZSinx.cosx—\/§coszx=0
Giai phurong trinh (2):

Truong hop 1: cosx =0 < x:§+k7r, (kez), khi d6 sin®x=1.

Thay cosx =0, sin’x=1 vao phwong trinh (2) ta duoc: 1=0 (Vo ly).
Vay x = g +kn, (keZ) khong la nghiém ctia phurong trinh (2).
Truong hop 2: cosx¢0<:>x¢%+k7r, (kez) (*).

-2 . 2
(1)<:>sm x+231nx.cosx—\/§cos x=0

cos® x

otan’ x+2tanx—/3=0 < (keZ) (thoa *).

tanx=—1+m=a [x=arctana+k7r

=
tanx=—1_m=6 x =arctan 3+ km
x="+1kon

Vay nghiém ctia phuong trinh la | x =arctana +km, (k € Z) .
x =arctan S+ km

7. sin® x —cos® x =sinx +cos x
sinx =1
Truwong hop 1: cosx =0 x = —+kn, (kez).Khido | :
2 sinx =-1
Véi sinx =1: Thay sinx =1, cosx=0 vao phuong trinh (3), ta duoc 1=1 (luon dung).

Vé6i sinx =—1: Thay sinx=-1, cosx=0 vao phuong trinh (3), ta dwoc ~1=-1 (luén dung).

Vay x = % +km, (k € Z) la nghiém ctia phuong trinh (3) .
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Truong hop 2: cosx¢0<:>x¢%+k7r, (kez).

sinx—cos®x sinx+cosx
(3) =N - = -
cos® x cos® x
sinx 1 1
+

Stanx-1= — .
cosx cos’x cos’x

o tan’x—1= tanx(1+ tan® x)+1+ tan® x
< tan® x—1=tanx +tan® x +1+tan’ x <> tan® x + tanx + 2=0: Phuong trinh v nghiém.
Vay nghiém cua phuong trinh la x = % +km, (k € Z).

) 5sin4x.cosx
8. 6sinx—2cos* x =" 7
2cos2x

Diéu kién xac dinh: cos2x #0 < 2x # ~ 4+ knr (keZ)<:>x;«r&E+kE (keZ) (**).
2 4 2
5.2.sin 2x.cos 2x.cos x

2cos2x
< 6sinx —2cos® x =5sin 2x.cos x <> 6sin x — 2 cos® x =10sin x.cos® x (5)

(4) < 6sinx—2cos®x =

1
Truong hop 1: cosx =0 x=—+km, (keZ).Khidc’) s%nx .
2 sinx =-1

Véi sinx =1: Thay sinx=1, cosx=0 vao phuong trinh (5), ta dwoc 6=0 (v0 ly).
V6i sinx =-1: Thay sinx=-1, cosx =0 vao phuong trinh (5), ta dwoc -6=0 (v6 1y).

Vay x = % +km, (k € Z) khong la nghiém cuia phuong trinh (4) .

Truong hop 2: cosx¢0<:>x¢%+k7r, (kez) (*).

6sinx—2cos*x 10sinx.cos’ x
(5= =

cos® x cos® x
sinx 1 sinx
< 6. . —— 2=10.
COSX COS” X cosx

<:>6tanx(1+tan2x)—2=10tanx
< 6tan’* x+6tanx—10tanx—2=0
<:>6tan3x—4tanx—2=0<:>tanx=1<:>x:%+k7r, (keZ) (thoa *).

So v6i diéu kién (**), ta thdy khong thoa man.
Vay phuong trinh vo nghiém.
HET
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85. PHUONG TRINH DOT XUNG
I. DANG CO BAN.
Dang tong quat:

a(sinxicosx)+bsinxcosx+c=0 Va,b,c,deR.

p 5
Dat t =sinx+cosx = ZSin(xi%J, do d6 |t|= \/Esin(xi%j S\/E
. . sz g2 . . =
e V0i t=sinx+cosx, khi d6 t° =1+ 2sinx.cosx = sinx.cosx = B
. . Cas 2 . . 1-+°
e V0iit=sinx—cosx, khi dé t° =1-2sinx.cosx = sinx.cosx = >
Luu 1j: khi dat t =|sinx + cosx| thi diéu kién la |t| <2
Gidi phwong trinh sau:
2(sinx+cosx)+65inxcosx=2 (1)
Loi giai
bat t=sinx+cosx = 23in(x+%j,do do |t|= ﬁsin[x+%} S\/E.
t =sinx+cosx, khi d6 +* =1+ 2sinxcosx = 6sin x cos x =3(t2 —1).
t=1
(1)<:>2t+3(t2—1):2<:>3t2+2t—5=0<:>t 5
K
Kiém tra diéu kién ta dwoc £ =1. Khi d6:
x+-="1kor x=k2m
. T . T 1 4 4
\/Esm Xx+— |=losin|x+— |=—F—=< = T .
4 4 2 7T T x=—+k2m
x+—:7r—z+k27r 2
II. BAI TAP.
Gidi cdc phwong trinh sau:
1. 231n2x—3\/§(sinx+cosx)+5=O. 2. 2(sinx+cosx)+63inxcosx—2=0.
3. Zﬁ(sinx—cosx)—Zsianzl. 4. sinx+cosx—4sinxcosx—1=0.
5.sinxcosx—\/E(sinx+cosx)+1=0. 6. sinx.cosx=6(sinx—cosx)—1.
7. sinx—cosx=2\/gsinx.cosx. 8. Zﬁ(sinx—cosx)=3—sin2x.
9. ZSin2x+3\/§(sinx+cosx)+5=0. 10. (1—\/5)(1+sinx—cosx) =sin?2.
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Loi giai
1. 251n2x—3\/§(sinx+cosx)+5=0.
bat t=sinx+cosx=\/isin(x+£J = 2
sinxcosx =

2_
Ta c6 4{t J 3Wat+5=0 <2 -33+3=0| 3
p==
2
X=——+arcs1n( J+k27r
Sin(x+zj=£ X=3T7T—arcsin(76 + k27
4 2
Do dé = (keZ)
. T \/g 6
Sy X+ = x =——+arcsin| — |+k2m
i 4 4 4
6
x=——arcsm(T + k2w

2. 2(sinx+cosx)+6sinxcosx—2=O.
te[ \/_\/_}
-

v . . v
Dit t=sinx+cosx =2 sm(x+—j =
sinxcosx =

2_ —__>
Ta co 6(t 21J+2t—2=0 <3 +2t-5=0 < ! 3(1).

t=1(n)
x+—=Zikon  [x=k2rn
Do do6 \/Esin(x+4j 1<:>sm(x+ J—T 4 4 & - (keZ)
4 +k27T x=5+k27r

3. Zﬁ(sinx—cosx)—Zsian =1.

[~

v . . v
bat t=smx—cosx=\/ism(x——j = B
sinxcosx =

_ 42
Ta co —4(1 2t j+2\/§t—1=0 <:>2t2+2\/§t—3=0<:>

Do d6
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x-Z=-Zikon Xx=—+kom
\/Esin x—Z =—£ < sin x—z =—1<:> 4 6 IS 12 (keZ)
4 2 4 2 T Ir 177
X——=—+k2m x=—+k2

4. sinx+cosx—4sinxcosx—1=0.

te[—\/i;\/ﬂ

v . . ™
bat t =sinx+cosx = \Esm[x+—] =

. -1
sinxcosx =
2
2 1
. t°-1 ) f=—=
Taco —4 +t-1=0 < 2t"+t+1=0 = 2.
2
t=1
\/Esin x+IJ=1
, 4
Do dé6
) T 1
\/Esm X+—|=—=
4 2
_. ( T 1
sin| x+— |=—=
2
=
sin[x+Z .t
i 4) 22
x+ =" kon [ x = k2
4 4 n
x+Z:3_7r+k27r X=E+k27'('
4 4 .
< 4 . 1 | x=-" tarcsin| ——— +k27r(kEZ)'
X+—=arcsin| ———= |+k2n 4 2\/5
4 22
™ 1 x—37r arcsin( L J+k27r
X+—=m—arcsin| ——= |+ k27 T4 PNz
4 ( 2ﬁj : /2

5. sinxcosx—\/E(sinx+cosx)+1: 0.
te[—\/i;\/ﬂ

bat t=sinx+cosx=\/isin[x+z]:> 21

sinxcosx =

2
2 t=-1++2
Taco L 21410 o222t 41=0 +\/_(").
t:—1—J§(l)
Do do
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- - 2_\/5 X+ :arcsinz_\/i+k27r
\/Esin(x+zj=—1+\/§<:>sin(x+z]=—<:> 4 2

X+ + k27

=7 —arcsin

T .
x=—Z+arcsm 7 + k27
= kelZ).
2.2 (ke2)
5 + k27

78 .
X = ——arcsin
4
6. sinx.cosx=6(sinx—cosx)—1 (1)
te[—\/i;\/a}
1t

v . . ™
bat t=sinx—cosx = ZSln(x——):
sinx.cosx =

2

2

t=—6+\/£
t=—6—@¢[—«/§;«/§}

*t=—6+\/E3\/Esin[x—%j=_6+\/§c>Sin(x_%j: \/%—6\/5

2
—\/%;6\/5]+k27r ﬁ_6\/§J+k27r

Thay vao (1) ta c6 dugc: :6t—1<:>t2+12t—3:0<:>[

™ . ™ .
X — Z = arcsin X = Z +arcsm| ——

5m . \/%—6\/5
xzf—arcsm T + k27

< ,(keZ).

™ .
x—z=7r—arcsm(

5 68,1

7. sinx—cosx = 2\/6 Sin x.cos x (1)

te[—ﬁ;«/ﬂ
1-t?

v . . v
Dét t =sinx—cosx =2 sm(x——):
sin x.cosx =

2

2
Thay vao (1) ta c6 dwoc: t= 2\/6.1_; o6t +t-+/6 =

*tzgz ZSin(x—%Jzﬁ

3

x—£=arcsin ﬁ + k27 x=z+arcsin —3 + k27
_ ( WJ 3 4 3 4 3
Ssinfx—— |=—o
4 2
X = STW — arcsin{?sJ +k27

3 [(kez).

x—z=7r—arcsin ﬁ + k27
4 3

*t=—§:> ZSin[x—%]z—ﬁasin(x—%J——ﬁ
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x—z:—£+k27r x=—1+k27r
=N =N 12 (keZ).
T 4r 197

X——=—+k2m X=—+k2m
4 3 12
8. Zﬁ(sinx—cosx)=3—sin2x (1)
(1)<:>Zﬁ(sinx—cosx)=3—251nxcosx (2)
te[ \/_\/_}

Dat t:sinx—cosxzx/isin(x—zj: L

sinx.cosx =

Thay vao (2) ta c6 duoc: 2N2+=3- 21Tt<:>t —N2t+2=0ot=42

t= \/_<:>x/§sm(x——j \/_<:>s1n(x—zj 1<:>x—%=%+k27r<:>x=3%+k27r ,(keZ).
9. 2sin2x+3\/§(sinx+cosx)+5:0 (1)
(1)<:>4sinx.cosx+3\/§(sinx+cosx)+5=0 (2)

e[ Iﬂ

v . . v
Dit t =sinx+cosx=+/2 sm(x+—}:>
sinx.cosx =

2 fo 3

. ga - =
Thay vao (2) ta duoc: 4. i

! 3341520 22133t 130 = 2

t=—\/§¢[—\/5;\/§}

*t:—ﬁz 2sin| x+~ =—£<:>sin x+ 2l =—£
2 4 2 4 4
x+1=arcsin —ﬁ + k2w x=—1+arcsin —ﬁ + k27
4 4 4 4

= ,(keZ).

x+£=w—arcsin[—£}+k2w x=3—w—arcsin(—ﬁj+k27r
4 4 4 4
10. (1—\/5)(1+sinx—cosx) =sin2x (1)

(1)<:>(1—x/§)(1+sinx—cosx) =2sin x.cos x (2)

te[\/_\/_

v . . T
bat t=sinx—cosx = 2s1n(x——j:>
sinx.cosx =

Thay vao(2) ta duoc: (1—\/5)(1+t)=21 th et +( ‘/_) V2= OCI’L::/_
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@sin(x—z)=—£<:> 4 4 & 3 ,(keZ).
4 2 x—%—w—(—%}+k27r x=7+k27r

. T . T T T 3
*t=\/E:>\/§sm(x—zl=\/§<:>sm(x—zjzld x—z=5+k27r<:>x=7+k27r ,(keZ).

HET
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S 6. CAC 1041 PHUONG TRINH KHAC

I. BIEN POI TICH THANH TONG.

| Dung cong thiic bién ddi tich thanh téng, dit nhan ti chung dura vé phuong trinh tich |

1.1. Vi du minh hoa.

Giai phwong trinh sau:

sin x.sin 7x = sin 3x.sin5x
Loi giai

sin x.sin 7x = sin 3x.sin5x

= %(cos 6x — cosSx) = %(cos 2x — cos8x)

km
6x = 2x + k2 4x =k2 ==
< cosbx = cos2x & X exwker & * W@ g ,(keZ)
6x =—2x+k2rw 8x =k2m e km
A . L. A km km
Vay phuong trinh c6 hai hg nghiém x = ?;x = " ,(k € Z).

1.2. Bai tdp ren luyén.
Bai tap.
Gidi cic phwong trinh sau:
1. sin5x.cos3x =sin9x.cos 7x.
2. cos x.cos3x —sin 2x.sin 6x —sin4x.sin6x =0.
3. sin4x.sin5x +sin4x.sin3x —sin 2x.sinx =0.
4. 2cosx.cos2x.cos3x—7 =7cos2x.

Loi giai
1. sin5x.cos3x =sin9x.cos 7x

= E(sin 2x + sin8x) = 1 (sin 2x+ sin16x)
2

km
16x =8x+k2 8x =k2 Y=
< sinlbx =sin8x < r=ox " = * " = 4 ,(keZ).
16x=m—-8x+ k27 24x =7+ k27 _1+_7r
24 12
km T kmw
Vay phuwong trinh cé hai h hié =—x=—+— ,(keZ).
ay p g trinh c6 hai ho nghiém x 1 X a1 ( 1S )

2. COSX.C0s3x —sin 2x.sin 6x —sin4x.sin6x =0
= i(cos4x+cos Zx)—l(cos4x—cos8x)—1(cos 2x—colex) =0
2 2 2

<> c0s4dx +cos 2x —cos4x +cos8x —cos 2x+cos1l0x =0
< c0s10x+cos8x =0
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e
Ox=—+km X=—+—
9x =0
<::>2c059x.cosx=0<:{COS * 2 ,(keZ)@ 18 9 ,(keZ).
cosx=0 T
x=—+km x=—+km
2
Vay phuong trinh c6 hai ho nghiém x=11+%r;x:%+k7r, (keZ).
3. sin4x.sinbx +sin 4x.sin3x —sin 2x.sinx =0
<:>E(COS.’XT—COSQ.X)+1(C08x—COS7x)—E(COSX—COS?:JC)=0
2 2 2
<> C0sx—c0s9x+cosx—cos7x—cosx+cos3x=0
<> c0sx—cos9x—cos7x+cos3x =0
<:>(cos3x+cosx)—(c089x+cos7x)=O
<> 2c082xcosx—2cos8xcosx=0
<:>cosx(c052x—c038x)=0
cosx=0
cos2x—cos8x=0
I i _x z+k
x="rkn x="rkr 9 g
cosx=0 2 2 km
B — cquny & | BF =20 Hk2T < | by=k2m < |x="r (keZ)
COSOX=COSaX g e ox+k2r  |10x=k2n .
_ K
- - 5

kK

Vay phuong trinh c6é ba ho nghiém x=%+k7r;x= 3 ,x=?7r ,(keZ).

4, 2c0Sx.cos2x.cos3x—7=7cos2x

<:>(cos4x+cos 2x).cos 2x—T7=7Tcos2x
= (2cos2 2x -1+ cos 2x).cos 2x—7=7cos2x

< 2c0s* 2x+cos® 2x —cos2x — 7 =7 cos 2x
< 2c0s* 2x+cos? 2x—8cos2x—7=0
=N (cost+1)(2cos2 2x —Cos 2x—7) =0

cos2x=-1
cos2x+1=0 1+\/§ )
) COS2x = (loaz)
2cos” 2x—cos2x—7=0 4
C052x=1_\/5_7 (loai)

4

<:>C052x=—1<:>2x=7r+k27r<:>x=%+k7r,(keZ).

Vay phuong trinh c6 mot ho nghiém x = g +km (k € Z) .
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IL. BIEN POI TONG THANH TiCH.
Phuwong phap giai:
Dung cong thitc bién d6i tong thanh tich, ddt nhan tix chung dwa vé phuong trinh tich
2.1. Vi du minh hoa.

Gidi phwong trinh sau:

sin5x +sin3x =sin4x

Loi giai
sin5x +sin3x = sin4x
& sinbx+sin3x—sindx =0
< 2sindxcosx—sindx =0

4x=k7r,(keZ) x:k—ﬂ-

) -0 1 = 4 (kez)
cosx-1=0"" | cosx =7 .

indx=0
<:>sin4x(2cosx—1):0<:>[sm X

Vay S={¥. T konlkez!.
473

Vi du 02.
Gidi phwong trinh sau:
sinx+sin2x+sin3x =0
Loi giai

sinx+sin2x+sin3x =0

<:>(sinx+sin3x)+sin2x =0

< 2sin2xcosx+sin2x=0

= sin2x(2cosx+1) =0

km

2x=kn ,(keZ) |x="
= 2 (keZ)

{sin2x=0
27

x=t—+k27
3

=
2cosx+1=0 cCOSXx =——
2

Vay S={k§;i2§+k2wlkeZ}.

2.2. Bai tdp rén luyén.

Gidi cdc phwong trinh sau:
1. cosx+cos3x+2cosbx =0 2. cos22x+3cos18x+3cosldx +coslOx =0
3. 1+cosx+cos2x+cos3x=0 4. cosx+cos2x+cos3x+cosdx=0

5. 1+sinx+cos3x = cos x +Ssin 2x + cos 2x .

6. sinx+sin® x +sin® x +sin* x = cos x + cos? x + cos® x + cos* x

Loi giai
1. cosx+cos3x+2cosbx=0
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= (cos 5x + cos x) + (cos 3x +cos 5x) =0

<> 2c0s3x.cos2x+2cos4x.cosx =0
= (4cos3 x—3cos x)cos 2x+cos4x.cosx=0

= cosx[(4cos2 x—3)cos 2x +cos 4x} =0

= cosx[(Zcos 2x—1)cos 2x + 2 cos® 2x—1J =0
= cosx[4cos2 2x —cos 2x—1J =0

Truong Hop 1: cosx=0<x =%+k7r

Truong Hop 2: 4cos’ 2x—cos2x—1=0

\/_ x=i%.arccos(1+;/1_7J+k7r
+
<:>c052x=1_817<:> G (keZ)
xzil.arccos 1=Vi7 +km
2 8
+
Vay S= £+k7r;i1.arccos 1417 +krlkeZ;.
2 2 8
2. cos22x+3cos18x+3cosldx +cosl0x =0
= (Cos 22x + colex) + 3(c0518x + cosl4x) =0
<> 2c0s16x.cosbx+6coslbx.cos2x =0
= 2cosl6x(cos 6x +3cos 2x) =0
o cosl6x(4 cos® 2x) =0
v T +k7r
16x=0 BEYRETY
| Y 32 16 (keZ)
cos2x =0 T km
4 2
Vay S= L+k—w;z+k—wlkeZ .
32 16 4 2
3. 1+cosx+cos2x+cos3x=0.
<1+ cosx+2cos’ x—1+4cos® x—3cosx =0
< 4cos x+2cos’ x—2cosx =0
<:>2cosx(2coszx+cosx—1)=0
i I e
cosx=0 x=§+k7r

2cosx=0
= ol cosx=—1a| x=m+k2m (keZ)

2cos’ x+cosx—1=0

cosle x:iz+k27r
2 3

Vay phuong trinh cé cac nghiém la: x = % +kmx=m+k2m;x = i% + k27r(k € Z)
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4. cosx+cos2x+cos3x+cosdx=0
= (cosx+ CoSs 4x)+(cos 2x+ C053x) =0

<:>2c055—xcos _3_x +2c055—xcos _X =0
2 2 2 2

b5x 3x X
< 2cos—| cos—+cos— |=0
2 2 2

(5x T 27
5 5y ?=§+kﬂ' x=€+k?
2COS—x=O COS?ZO 3x X T
=N S| Z=g-Z4k2r o |x=—+knm (keZ)
COS—x=—COS£ COSs—x=COS[7T—£] 2 2 2
2 2 2 2 3—x=—7r+§+k27r x=—-m+k2m

Vay phuong trinh c6 cac nghiém la: x—§+k2?7T x—z+k7r x——7r+k27r(keZ)

5. 1+sinx +cos3x = cos x + Sin 2x + cos 2x
= (1— Ccos 2x) + (sinx —sin 2x) + (COS 3x—cos x) =0

< 2sin® x+(sinx—sin2x)—23inxsin2x =0
= ZSinx(sinx—sin2x)+(sinx—sin2x) =0

<:>(sinx—sin2x)(251nx+1) =0

(x=2x+kan x=—kam
. . x=m—-2x+k2m =T k2_7r
sinx =sin 2x "3 "3
= P = keZ
sinx=—i *= 6+k27T x=—%+k27r( )
Vs
i =?+k27r =7—7r+k27r

Vay phuong trinh c6 cac nghiém la: x = —k2m; x —g+k2?7T x ——€+k27r x —%+k27r (k eZ)

6. sinx+sin? x +sin® x +sin* x = cos x + cos? x + cos® x + cos* x
o (sinx—cos x)+(sir12 x —cos? x)+(sin3 x —cos® x)+ (sim4 x —cos* x) =0
(smx cosx) (sinx—cosx)(sinx+cosx)

smx CcOS X (sm x+sinxcosx+c032x)+(sinx—cosx)(sinx+cosx)=0

<:>(smx—cosx)(1+sinx+cosx+sin2x+sinxcosx+c052x+sinx+cosx)=O

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

o . ™
+ Giai (1)C>SIHX=COSX<:>COS E—x =COsXx
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i
——x=x+k27 .
o2 @x:——kw(keZ)
v
E—x:—x+k27r

+ Giai (2) = 2(sinx+cosx)+sinxcosx+2 =0
t* -1

> Khi d6 phuong trinh trén tré thanh:

bat sinx+cosx =t (|t|£x/§):sinxcosx=

t=—1(tm)

t2+4t+3:0<:{ _
t=-3 (loaz)

Vc’yit=—1:>sinx+cosx=—l<:>\/§sin x+ 2 |= -1 sin| x+ 2 =—i
4 4) 2
s
<:>sin(x+zjzsin(—£]<:> x——E+k27r(k€Z)
4 4
x=m+k2m
Vay phuong trinh c6 cac nghiém la: x = % —km;x = —g +k2m;x =+ k27 (k € Z)

III. TONG HOP CAC PHUONG PHAP.

St dung cac cong thitc lwong giac (cong thirc cong, cong thitc nhan doi, cong thirc ha bac,
cong thirc bién doi tich thanh tong, bién d6i tong thanh tich) d€ dwa vé dang phuong trinh
lwong gidc co ban

3.1. Vi du minh hoa.

Gidi phwong trinh sau:

. ) ) 3
sin® x +sin® 2x +sin’®3x = >

Loi giai
. 2 .2 . 2 3
sin® x +sin” 2x +sin 3x=§
<1-cos2x+1—cosdx+1—cosbx=3.

< cos2x+cosdx+cosbx=0.
< 2cos2xcosdx+cosdx=0.

= Cos4x(2cos 2x +1) =0.

T v T T v
4x =—+km x=—+k— x=—+k—
4x =0
@[;OS J; 1_O<:> 2 1<:> 8 5 4 IS 8 4 (keZ).
cosex+i= cos2x=—= 2x=i§+k27r x=i%+k7r

Giai phwong trinh sau:

sin’ 3x + sin® 4x = sin® 5x + sin” 6x (1)
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Loi giai
sin’ 3x +sin? 4x = sin® 5x + sin® 6x
<1—cosbx+1—cos8x =1-cos10x+1—cosl2x .
<> c0s6x +cos8x = cos10x +cos12x .
<> cos7xcosx =cosllxcosx.

= cosx(cos 7x—cosllx) =0.

T x=—+km
x=5+k7'l' 2 k'/T
X=—
cosx=0
=N |1l =Tx+k2n < x=k—7r N 2 (keZ)

cosllx =cos7x 2 km
1lx=—7x+ k27 X=-—
N km 9

- 9

3.2. Bai tdp rén luyén.
Bai tap.

Gidi cic phwong trinh sau:

1. sin® 2x +sin® 4x =sin® 6x.. 2. cos’x +cos?2x + cos®3x +cos?dx =2.

3
3. cos® 3x + cos’ 4x + cos? 5x = > 4. 8cos* x =1+ cosdx.

5. sin® x +cos* x = cos4x. 6. 3cos? 2x —3sin® x+cos? x =0.

Loi giai

1 sin® 2x +sin® 4x = sin® 6x (1) .
Ta co: (1) <1-cosdx+1—cos8x =1-cosl2x.
<> cosdx+cos8x =1+cosl2x.

< 2cosbxcos2x =2cos’ 6x .
< Cos 6x(cos 6x —cos 2x) =0.

<> CoS 6x(—2 sin4x sin 2x) =0.

T 7T
6x=0 6x=0 _T x=rotks
- cos.x . - c?s x=0 6x 2+k7r<:> 12 6,(keZ).
—2sin4xsin2x =0 sindx =0 7r
4x=k7r x=k—

2. cos’x +cos?2x +cos?3x + cos’dx =2.
PT <> cos 2x +cos4x +cos6x +cos8x =0
< 2cos3xcosx+2cos7xcosx=0.

= 2cosx(cos3x+cos7x) =0.

< cosxcosbxcos2x =0.

x="kn x="rtkr
cosx=0 2 2
| cosbx=0< 5x:%+k7r<:> x=%+k£,(kez).
cos2x=0 - - -
2x=—+km x=—+k—
i 2 i 4 2
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3
3. cos® 3x + cos® 4x + cos? 5x = 5

1+cos6bx N 1+cos8x N 1+coslOx _3

2 2 2 2
<> c0sbx+cos8x+cos1l0x =0
< 2c0s88xcos2x+cos8x =0

= cosSx(1+ Ccos 2x) =0.

T T kmw x—7T+k7r

8 =O = — = — _— iR Q
COSBX=D = M kez) [T 16T (kez)s| 16 8 (kez)
l1+cos2x=0 T :

cos2x=-1 2x =m+ k2w x=—+km

4. 8cos* x =1+ cos4x
(1+c032x

&8 —————

2

< 2co0s2x+1=0

2
j =2cos’ 2x

<::>cos2x=—E <:>c032x=c052—7r <:>2x:iz—7r+k27r(keZ) <:>x=i£+k7r(keZ).
2 3 3 3

5. sin* x + cos* x = cos 4x
.2 2 .\ 22 2. )
< (sin® x+cos“ x) —2sin” xcos” x =1-2sin” 2x

<::>1—1sin2 2x =1-2sin’2x < sin®2x=0 < sin2x =0 <:>2x=k7r(keZ) @xzk?ﬂ(keZ).

6. 3cos® 2x —3sin® x+cos® x =0.
2
<:>3(25ir12 x—l) —4sin®*x+1=0.

<12sin’ x—16sin” x+4=0.
Dit t =sin’ x, t €[ 0,1]. Phuong trinh tré thanh 12t* —16t+4=0.

t=1
& , 1 (thoa man)
"3
sinx =1
=, 1
sin“x==
1-cos2x s
il | cos2x=-1 2x =+ k2w xX=—+km
2 =N 1 & 1 SN 2 (kez).
l-cos2x 1 cos2x == 2x = tarccos =+ k27 1 1
== 3 3 x =*—arccos— +km
2 3 2 3
IV. PHUONG TRINH CO PIEU KIEN.

Phuong phap giai:
Stt dung cac cong thitc luong giac dua vé phuong trinh luong giac co ban va két hop diéu
kién dé€ tim nghiém cua phuong trinh.
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4.1. Vi du minh hoa.

Tim tong cic nghi¢m trong khoang (= ;) ciia phiong trinh:

sin 3x+z =Cos 2x—I
3 4

Loi giai
sin 3x+z =Cos 2x—z
3 4
W - 3+ X =3 v ikon r= g2t
<:>sin£3x+§j=sin(7—2xj<:> 3 4 3 = 12 52 (keZ)
3x+z=7r——7r+2x+k27r x=—1+k—7T
3 4 12 5)
Trudng hop 1: x=%+k2€(keZ)e(—w;w)
—§<k<§ T 27 5n
=1 24 24=ke{-2,-1,01,2} =5 =5.—+—(-2-1+0+1+2)=—
12 5 12
keZ
Truong hop 2: x:—%+k2%(keZ)e(—7r;7r)
—§<k<§ 5m
=< 24 24=ke{-2,-1,01L2} =5, =——
12
keZ

Vay tong cac nghiém trong khoéng(—w ; 7r) . ctia phuong trinh: $=8§,+5, =0

Tim nghiém dwong nho nhdt va nghiém dm 16m nhat cua phwong trinh
sin’ 2x + cos’5x =1

Loi giai
sin® 2x + cos?5x =1
x=k=
& sin? 2x = sin?5x <> 1— cosdx = 1 — cosl0x <> cosdx = coslOx < 3 (k € Z) )
xzkg

Xét x=k->0=>k>0
, T
Xét x=k7>0=>k>0
Do k € Z nén nghiém duong nho nhat x=§

Tuong tu tim dugc nghiém am 1én nhat x = —;
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4.2. Bai tap ren luyén.

Tim tong cic nghi¢m trong khoang (= ;) ciia phiong trinh:

sin’® 2x = cos? (Sx - %)

Loi giai
sin® 2x = cos® (3x - %)
1+cos 6x—E
1-cos4x 4
<:> =
2 2
<:>—cos4x:cos(6x—%J
_ T —dx=6x— 4 k2 x="4kX
<:>cos(7r—4x)=cos(6x—zj<:> 4 = 83 5 (keZ)
7r—4x:—6x+£+k27r x=——7r+k7r
4 8
Truong hop 1: x="+k=(keZ)e(~m;7)
7 8 5 7
_£<k<§
=1 8 8:>ke{—5;—4;—3;—2;—1;0;1;2,'3;4}:>Sl=1O.g+%(—5—4—3—...+3+4)=7r
keZ

Truong hop 2: x= —%T+k7r(k eZ)e(-mm)

—§<k<E 0
=< 8 8:>ke{0;1}:>52=z
keZ

Vay tong cac nghiém trong khoéng(—w ; 7r) . ctia phuong trinh: S=§ +§5, = 5%

Tim nghiém dwong nho nhat va nghiém dm I6m nhat cia phwong trinh

(sin X+ cosx)2 = 2c0s*3x

Loi giai

(sinx + cosx)2 =2cos*3x
2
=N [\/Esin(x + %D = 2cos?3x

. i
& sin? (x + Zj = cos®3x
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1-cos 2x+z
2 _ 1+cosbx

=
2 2
_ T _2x=6x+k2r  |x=—+k=
@cos(E—Zxchos&c@ 2 = 16 4(keZ)
T _ox=-6x+k2r |x=l+kZ
2 8 2

Xét xmx= T+ k50 k>t
16 4 4
Xét x=£+k£>0:>k>—1
8 2 4

Do k € Z nén nghiém duong nho nhat x = %

Twong ty tim dugc nghiém am 16n nhat x = —i—g

Tim nghiém dwong nho nhat cua phiwrong trinh
1. cos {w[xz +2x —%H = sin(7rx2 ) : 2. sin(wxz) =sin [w(x+1)1 .

Loi giai

1. cos {W(xz +2x —lﬂ = sin(wxz)
2

Ta co

cos{w(xz + 2x—%ﬂ = sin(7x’)

& cos| x2+2x—l —cos| X —7x?
2 2

w(x2+2x—%j:%—7rx2+k27r
& , kel
2 1 ™ 2
T x +2x—= |=——+7mx"+ k27
2 2

x=k (2)

+) (1) c6 nghiém khi %+k20<:>k2—%,keZ:>ke{0;1;2;3...}
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1_f3
x+—=,—+k X=-
Khido (1) < 2 V4
1

Suy ra nghiém duong nho nhat ctia (1) la x=

3
+.=+k
b ke{012:3.)

J3-1
=

+) (2) c6 nghiém dwong nho nhét la x=1.

Vay phuong trinh da cho ¢6 nghiém duwong nho nhat la x = % .
2. sin(wxz) = sin[w(x+l)2}

Ta cé

1) = 7x® + k2
sin(rx’) =sin| 7(x+1)' | & e )2 IR ez
7T(x+1) =nm—7x’ + k2w

1
(x+1)2=x2+2k x=—E+k (1)
& , , , kel < 2 ,keZ
(x+1) =1-x"+2k (Hlj I (2)
2 4

+) (1) c6 nghiém dwong nhé nhat la x = % .

+) (2) co nghiém <:>%+k20<:>k2—%,keZ:>ke{0;1;2;3....}

= (2) 6 nghiém duong nho nhatla x=——.

Vay phuong trinh da cho c6 nghiém dwong nho nhatla x = % .

Tinh téng cdc nghi¢m nam trong khodng (0; 27r) cua phwong trinh sau
(«/g—l)sinx+(\/§+1)cosx = 2\/§sin2x

Loi giai

Ta co

(x/é—l)Sinx+(\/§+1)cosx = 2\/Esin2x

= (\/gsinx+cosx)+(\/§cosx—sinx) = 2\/§sin2x
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= ﬁsinx+1cosx + ﬁcosx—lsinx =\/§sin2x
2 2 2 2
<:>sin(x+%}+cos{x+%j:\/§sin2x

2 sin x+£+Z :\/Esin2x<:>sin2x:sin x+5—7r
6 4 12

2x=x+5—7T+k27T =5—7r+k27r

= . , kel & %2 , keZ
2x:7r—x——7r+k27r X = T k—
12 36 3

+)x—5—+k27r xe(0; 27r):>0<5—+k27r<27r<::>—£<k<E keZ = k=0=x=2".
12 24 24 12

+) x=7—7r+k2—7r, xe(0;27) = 0<7—7r+k2—7r 27r<:>—l<k<§, keZ = ke{O;l;Z}
36 3 36 3 12 24

Tr ¥ S
36 36 36
Suy ra phuong trinh da cho c6 tap nghiém nam trong khoang (0;2) la
S5t 7w 3lm 557
12736736 36

Vay tong cac nghiém cua phuong trinh da cho ndm trong khoang (0;27) 1a
St Im 3lm 55w

—+—+—+ =3r.
12 36 36 36

Tim nghiém trén khodng (—m,m) ciia phieong trinh:

2(sinx +1)(sin2 2x—3sinx +1) =sin4x.cos x

Loi giai
2(sinx +1)(sir12 2x —33inx+1) =sin4x.cosx
= 2(sinx+1)(sin2 2x—3sinx +1) = 2sin 2x.cos 2x.cos x
N 2(sir1x+1)(sir12 2x —3sinx +1) = 4cos 2x.sin x.cos” x
= 2(sinx+1)(sin2 2x —3sinx +1) =4cos2x.sin x.(l—sin x)(1+ sinx)
sinx+1=0

sin?2x—3sinx+1=2cos2x. sinx.(l— sinx)

Truong hop 1: sinx+1=0<:>sinx=—1<:>x=_—27T+k27r,keZ.

Ma xe(—7r,7r):>x=—.

Truong hop 2:
sin? 2x —3sinx+1=2cos2x. sinx(l—sinx)
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< sin® 2x—3sinx +1= (sin3x—sinx)(1—sinx)

&> sin® 2x — 2sin x + cos® x = sin 3x —sin 3x.sin x

<& 1-cosdx-4sinx+1+cos2x = 25in3x-(cos 2x -Cos 4x)
<> cosdx-cos2x+sin3x-1+2sinx =0

& -2sin3xsinx +sin3x-1+2sinx =0

= sin3x(-25inx+1)-1+ 2sinx =0

x="" 4k
. 2
sinx=-1 -
<:>(3sinx—4sin3x—1)(—25inx+1)=0<:> . 1 &|x==+k2r
smx=§ 6
x=5—7T+k27r
i 6
. - 7w bmw
Ma xe(—w,w):xe —_— =,
{2 6 6}
Vay xel =%, T 5Tl
2 6 6
Gidi cic phwong trinh sau
1. cot3x =cotx 2. cotdx.cot7x =1
Loi giai
1. cot3x =cotx
. km
N 3x#0 -
Diéu kién: sTn x = X 3 ,(keZ)@xik—W,(keZ).
sinx =0 3
x # kmw

Ta co:

cot3x=cotx<:>3x:x+k7r,(keZ)<:>x=k—7T,(keZ)
2

Két hop diéu kién thi phuwong trinh c6 nghiém la x = % + k7r,(k € Z).

2. cotdx.cot7x=1

x;tkw
indx #0 2
Dieukien: {7 el 4 (kez)
sin7x#0 k_7r
7

Ta co:

cotdx.cot7x=1< cotdx=tan7x < cotdx = cot(Z - 7xj

<:>4x=£—7x+m7r<:>x=1+@,(mez).
2 22" 11
Giast &+ kT ot am=11k

2 11 4
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= (teZ)@ (teZ)
2+4m=11(4t+2) m=11+5
Gia st %+% = k7” < 7+14m =22k <7 =22k -14m ( phuong trinh v6 nghiém)

Vay phuong trinh c6 nghiém la x = %+%,m ¢11t+5(t € Z).

Gidi phwong trinh ligng gidc sau:

sinxcoth_l
cos 9x
Loi giai
- ‘ T +k7r
. 9x =0 = 18 o
fDidukion {50 L AR el 189 picy
sin5x =0 5 I
x # I x;tg

+) V6i diéu kién trén, phwong trinh da cho twong duong voi

<> sinx cos5x = cos 9x sin5x

= %[sin(x — 5x) + sin(x + 5x)} = %[sin(Sx — Qx) + sin(5x + 9x)]

14x =6x+m2n

<> sinbx —sin4x =sinl4x —sin4x < sinl4x =sinb6x <
1l4x =7—6x+m27

_mm
8x =m2n T
= & ,meZ
20x = +m2m _m mr
20 10
+)Véix=m:
4
k=4+9t
mr_ 7 kT =0t sk & 9m=18+36t = m=2+4t teZ.
4 18 9 Im=2+4k
[ =5t
m=l£<:>5m=4l<:> Sm=4,tel.
4 5 5m =20t

Do d6 phuong trinh c6 hg nghiém x=%,m¢2+4t,m¢4t,teZ. Hay x=%+%,mez

+)Véix=1+@:

20 10
1+@=1+k_”@@:i+k—”©18m=1+20k@18m—20k=1(vanghiém).
20 10 18 9 10 180 9
I I om Al e 1= 41— 2m (vo nghiém).

20 10

Do d6 phuong trinh c6 ho nghiém x = % +%, m e Z thoéa man.
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Vay phuong trinh da cho c6 hai ho nghiém x=%+%,x:210+711—g mez .

Gidi phwong trinh:

cos3x tan4x =sinbx
Loi giai

+) Diéu kién cos4x¢0<:>4x¢%+k7r<:>x¢z+k—7r,keZ.

+) V6i diéu kién trén, phwong trinh da cho < sin4xcos3x =sin5xcos4x
Ox =7x+m?2
E(sinx+sin7x)=l(sinx+sin9x)<:>sir19x=sin7x<:> g
2 2 Ox=n—Tx+m2n

X =mm X =mm
= T mn < T mﬂ-,mEZ.
X=—+— =t —
16 8 16 8
+) Véi x =mm:
m  km A A
m7r:§+7<:>8m:1+2k<:>8m—2k:1 (vO nghiém).

Do d6 ho nghiém x =mnr, m e Z théa man.

+) Voi x=" 4T,
16 8

i+@;«rﬁz+k—ﬁ<::>m;v&i+k—7r<::>2m;«r&1+4k (ludn dung, vi mot vé1a s& chdn, mot vé 1a
16 8 8 4 8 16 4

56 1é). Do d6 ho nghiém x = % +%, m e 7 thoa man.

Vay phuong trinh da cho c6 hai ho nghiém x =mm,x = 11 + %, meZ.

Gidi phwong trinh:

tan2xtan3xtan7x =tan2x+tan3x+tan7x

Loi giai

2x # = +km x;«tz+k—7T

cos2x#0 2 4 2

A T T kmw

+) Diéu kién C033x¢0<:><3x¢5+k7r<:> xig+?,keZ.

cos7x#0

T T km

Tx#—+km X#—+—

{ 2 14 7

+) Phuong trinh da cho < tan2x (tan 3xtan7x —1) =tan3x+tan7x (1)

Néu tan3xtan7x—1=0= tan3x+tan7x =0= tan3x+ =0 < tan®3x+1=0 (vO

tan 3x
nghiém). Do dé tan3xtan7x—1+0. Khi d6
tan3x+tan7x tan3x +tan7x
() e tan2x = < tan2x =— < tan2x = —tan10x
tan3xtan7x -1 1-tan3xtan7x
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<:>tan10x=tan(—2x)<:>10x=—2x+l7r<:>x:i—7;,leZ.

+) Xét ho nghiém xzi—z,leZ.Ta co

l7r_7r km

+— < 1=3+6k < =3(1+2k)
2

12 4
l£=1+k—”@1=2+4k@1=2(1+2k)
12 6 3
=3+7 k=3+T7t
lﬂ:£+k—7r<:>71=6+12k<:> k=3+17t <
12 14 7 71=6+12k ~ |71=6+12(3+7t)

k=3+7
= - t:>l=6+12t,teZ.
I=6+12¢

Vay phuong trinh 6 nghiém, x= 17 13(1+2k), 1#2(1+2K), 1 #6+121, L, € 2.

Gidi phwong trinh:
e _tanx=tanx.tan?| = - T
sin 2x +2cos x 2 4
Loi giai
cosx #0 x 2y ke
Diéu kién: x on) el 2 (keZ)ox#Ztkn,(kel).
cos| ——— [#0 3T 2
x#—+k2m
2
Ta co: — deos2x “tanx=tanx.tan?| Z -7
sin 2x + 2cos x 2 4
4cos2x l1-sinx
—tanx =tanx.
sin2x+2cosx 1+sinx
4cos2x l1-sinx
& — =tanx.| 1+ -
2sinx.cosx +2cosx 1+sinx
4cos2x _sinx 2
2cosx(sinx+1) cosx l+sinx
= c0s2x =sinx
T T k27
@sinx:sin(E—ijc 2 (keZ)<:> 6 3 (keZ)
x=" 4 2x+ k2w x=%+k27r

Dai chiéu diéu kién thi phuong trinh c¢6 nghiém la x = % +k2m;x = 5% + k27r(k € Z) .

i Giai phuwong trinh:
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|l cos2x ( 2C0s2x + 1) .
=cotx

sin3x
Loi giai

in3x =0
biéu kién: s%n * <:>sin3x¢0<:>x¢k—7r,keZ.
sinx # 0 3

cos2x| 2(1-2sin® x)+1
Ta cb: cos2x(2cos2x+1) _ cotx < [ ( ) } _cosx

sin 3x 3sinx—4sin®x sinx

s 2
= = => C0S2X = COSX

sin x (3 —4sin? x) sinx

[ 2x =x+k2n
| 2x=-x+k2m
[ x=k2x
& k2n < x= —W, keZ
X=—0 3
L 3
(Loai vi khong thoa man diéu kién)
Két luan: Phuong trinh v nghiém.
Gidi cic phwong trinh sau:
sin x +sin 2x +sin 3x _f3 D cos 2% —tan? x =
COS X + COS 2x + cos 3x

cos’x—cos*x—1

1.

cos’ x
(2 —sin? 2x) sin 3x

3. 1 +.1 = .2 . 4. tan’ x+1=
cosx sin2x sin4x

cos* x
1 \/E(sinx—cosx)

" tanx+cot2x cotx-1

5. cos3xtanb5x =sin7x.

Loi giai
1. sin x + sin 2x +sin 3x _ \/5
COS X +C0s 2x + cos 3x
sin3x +sin x + sin 2x _ \/5
COS 3X +COS X +COS 2X
2sin 2xcosx +sin 2x \/5

2052xCOS X +COS2X
sin 2x (2cosx + 1)

cos 2x(2 cosx+1)

= \/5, bK:cos2x #0;2cosx+1#0

< tan2x =3 <:>2x=%+k7r <:>x=%+k?7r (keZ) (thoa man DK).

2 3
- -1
2. cos2x—tan?x =% c203 ad (PK: cosx¢0<:>x¢§+k7r,KeZ.).

COos X

1
PT <> cos 2x —tan® x =1—cos x ———;
cos? x
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3.

& cos2x —tan® x =1—cosx—(1+ tan? x)

< cos2x—tan® x =1—cosx—1—tan® x
< 2cos’ x+cosx—1=0

[cosx=-1
< 1
CosSXx =—
L 2
x =7+ k27
& T ,K eZ (Thoa man diéu kién).
x=+—4+k27
i 3
1 1 2
cosx sin2x sin4x
cosx#0 cosx#0

Diéu kién: {sin2x#0 << 2sinxcosx #0 <:>sin4x¢0<:>4x¢k7r<:>x¢k77r,keZ

sindx =0 2sin2xcos2x #0
PT & 1 + 1 = 2
COSX 2sinxcosx 2SIinXxcoSXxcos2x
1 1

=1+

2sinx 2sinxcos?2x
< 2sinxcos2x+cos2x =1
< 2sinxcos2x =1-cos2x

< 2sinxcos2x =2sin® x
= ZSinx(COSZx—sinx) =0
<1-2sin*x—sinx=0
sinx=-1
== .
sinx ==
2

+) Xét sinx =—1=>cosx =0 (Loai).

1 x=£+k27r
+) sinx == < 6 ,KeZ.
2 5m
x=?+k2ﬂ'

Thtr diéu kién
2T \/§

+) sindx = sin4(% + k27rj = sir{z?7r + k87rj =sin (?] =5 #0 ( thoa man).

+) sindx = sin4(5%+k27rj = sin[loTw+k87T] = sin(lOij = sin(%+37r] = —sin(%] = —ﬁ =0

2

( thoa man).

Vay phuong trinh c6 nghiém: ,Kel.
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(2 —sin® 2x)sin 3x

4. tan* x+1= .
cos* x

Diéu kién: cosx#0< x # g+k7r (k € Z).
Vi diéu kién trén, ta co:
(2 —sin? 2x) sin 3x

tan*x+1= -
cos* x

< sin x +cost x = (2—sin2 2x)sin 3x

s 2 2 2 =2 2 -2 2 .
<:>(sm X + COS x) —2sin” xcos x=(2—4sm X COS x)sm3x
<1—2sin® x cos® x = 2sin3x —4sin® x cos® x sin 3x
<:>4sin2xcoszxsin3x—25in2xcoszx—(Zsian—1)=O

.« 2 2 . .
< 2sIin” x cos x(231n3x—1)—(251n3x—1)=0

o (25in3x—1)(25in2 x cos? x—l) =0

2sin3x-1=0 (1)
=
2sin®xcos’x—-1=0 (2)
T k2w
1 ™ 18 3
Giai phuwong trinh (1): sin3x == < sin3x=sin— < (keZ)
2 6 5@ k2w
X=—4—
18 3
Giai phuong trinh (2):
sinzxcoszx=%<::>sin2 2x=%@%=%<:>cos4x=§<:>x=ilarccos§+k—w (keZ)

Dai chiéu voi diéu kién thi phwong trinh ban dau ¢ cac ho nghiém la:
m  kem 5w k2w

18 3 7 18 3
5. cos3xtan5x =sin7x

7

; x:ilarccos§+k—7r (keZ).
4 4 2

Diéu kién: cosSx;«tO<::>x;«r&1+k—7r (keZ)
10 5

Vi diéu kién trén, ta co:
cos3xtanbx =sin7x

sinbx

< cos3x =sin7x

cosb5x
< cos 3x sinbx = sin 7x cos5x

= l(si_‘n8x +sin 2x) = 1 (sin12x +sin 2x)
2 2

< sinl2x =sin8x
[12x =8x+k2m

& (keZ)
12x =7 —-8x+k2m

Bién soan: Lt MINH TAM




Chuong 01. HAM SO LUONG GIAC

s %2 (kez)
Tk
X=—+—
20 10
D6i chiéu véi diéu kién thi phuong trinh ban dau cé cac ho nghiém la:
x:k—ﬂ- ; x:1+k—7r (kGZ).
2 20 10
1 \/E(sinx—cosx)
" tanx+cot2x cotx—-1

Diéu kién: tanx #—cot2x ; cotx #1; sin2x#0

Vi diéu kién trén, ta co:

1 \/E(sinx—cosx)
tan x + cot 2x cotx-1
1 \/E(sinx—cosx)
sinx+ Ccos 2x cosx —sinx
coSx 2sinxcosx sinx
1 \/Esinx(sinx—cosx)
S — = -
2sin” x +cos 2x cosx —sinx
2sinxcosx
2sinxcosx .
:—\/Esmx
1-cos?2x

22— +cos2x
2

<:>25inxcosx+\/§sinx=0
sinx=0  (loai)

< A/2sinx(V2cosx+1)|=0< <:>x=4_r3—7r+k27r keZ
2 4
coSX =———
2

Dai chiéu véi diéu kién thi phuwong trinh ban dau c6 cac ho nghiém la: x = isf + k27 (k e Z)

Gidi cic phwong trinh sau :

1. 2tanx+%cot2x=25in2x+ (1)

2sin2x
cosx cosbx

2. +8sin?2| x+~ |=8cos’x . (2)
cos3x Cosx 4
3. tan 2x = tan3x + tan5x + tan 2x tan 3x tan5x . (3)
Loi giai

®

&sin2v 20 x# - +k—(keZ).(¥)
2 "2

1. 2tanx+1cot2x=251n2x+ - .
2 2sin 2x

cosx#0
sin2x #0
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2.

Phwong trinh (1) & 2sinx + Cf)s 2% _ 2sin 2x + —
cosx sin2x sin 2x
< 4sin® x +cos2x = 2sin® 2x +1

& 4sin? x+(1— 2sin® x) =8sin’ x.cos®x+1

& 2sin? x(1—4cos2 x) =0 < 2sin? x[1—2(1+ Cos 2x)] =0
sinx=0(2)

& 2sin? x(—l— 2cos 2x) =0

cos2x = > (3)

Giai phuong trinh (2): sinx=0 loai do sin2x#0=>sinx=0.

27 T
1 2x=—+4127 X=—+I7m
Giai phuong trinh (3):cos2x =-= 3 & 3 (lez).
2 27 T
2x=—?+127r X=——+Im
x:£+l7r
Két hop diéu kién () = 3 (1€ Z)1a nghiém phuong trinh .
x=—£+l7r
3
cosx —C085x+8sin22 x+2 |=8cos’x . (2)
cos3x cosx 4
x#E otk
cos2x#0 4 2
Pk: c053x¢0<:><x¢%+k% (keZ).(*)
cosbx#0
s T
X#—+k—
10 5

L

sin 2x N sin3x _ sinbx N sin2x sin3x sinb5x

cos2x cos3x cosbx cos2x cos3x cosbx
<> sin 2x.cos 3x.cos 5x + sin 3x. cos 2x. cos 5x = sin 5x. cos 3x. cos 2x +sin 2x.sin 3x.sin5x

<> cosbx ( sin 2x.cos 3x +sin 3x. cos 2x) =sinbx (cos 3x.cos 2x +sin 2x.sin 3x)

Phuong trinh (2) <

< cosbxsinbx =sinbxcosx < sin5x(cos 5x—cos x) =0

=
I

T

x=1—

By Sx=x+127 2
{C.OS x-cosx@ Sx=—x+12m & x=lE (leZ).

sinbx =0 3

Bx=Irm
K
5
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x=1=
2
Két hop diéu kiénKét hop diéu kién (*) < | x = l% (1€ Z)langhiém phuong trinh .
x=1=
i 5
3. tan2x = tan 3x +tan5x + tan 2x tan 3x tan5x . (3)
X%tk
0 Z
Pk: {77 o (keZ). (%)
cos3x #0 ™o
x#—+k—
6 3

Phuong trinh (3) <> cos’ x —cos5x. cos 3x +8cos” 2x.cos 3x.cos x =8cos x.cos 3x.cos® x

<> cos? x —cos5x. cos3x+(4cos 4x —4cos 2x).c083x. cosx=0

= E +ECOS 2x—%(cos 2x+c038x)—8sin3x.cos3x.cos x.sinx =0
11 ) )
= E—Ecos8x—25m6x.sm2x =0

@%—%cos8x—cos4x+c058x=0

<1+cos8x—2cosdx =0

N
<:>2cosz4x—2cos4x=0<:>[C054x=0 8 4 (leZ)
cosdx =1 m
"2
T
Két hop diéu kién (*) & x:§+7 (l eZ)lé nghiém phuong trinh .

x=Ir

HET
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§7. TONG ON CHUONG

Dang 01. TAP XAC DINH.

1. [f(x) xac dinh = f(x)20; e )xacdmh o f(x)=0

2. y=sin(f(x)) xdc dinh < f(x) xac dinh.

5.y =cos( () ()

4. y=tan(f(x)) xdc dinh & f(x)= %
(f(x)) ()

5. y =cot( f(x)) xdcdinh < f(x ¢k7r(keZ).

xac dinh < f(x) xac dinh.

+k7r(keZ).

Tim tdp xdc dinh cua cic ham o sau:

a. y =+3-cos2x b. yzl—COSX

sinx
5 e 2+3sinx d y= 1 3 1
2cosx—\/§ sinx cosx
e. y=tan(2x+%] f. y=cot(x—3)
5 e hoy= 2sinx+3tanx
\/gsinx—cosx 2cosx—1

tan(7T — 4x]
3 )

sin 2x

cot(x — g}
1. y=———+—-°=-
y \J1-cosx

3sin 2x + cos x

cos 4x+2—7r +COSs 3x—I
5 4
a. y=+/3—cos2x

Ham s8 y =+/3-cos2x xdc dinh khi 3—cos2x>0 (ludén dung, vi cos2x<1,VxeR).
Vay tap xac dinh ctia ham s6 da chola R.

k.y=

m. y=

Loi giai

b. v = 1—f:osx
sinx
Ham s y = 1—.cosx xac dinh khi sinx#0< x#km, keZ .
sin x
Vay tap xac dinh ctia ham s6 da chola D=R\ {k7r,k € Z} )
2+3sinx

cosx—\/§
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2+3sinx
2cosx—\/§

Vay tap xac dinh ctia ham s8 da chola D=R \{i%+ k2w, k e Z} .

Ham s y = xac dinh khi 2cosx—\/§¢0 <:>cosx¢73 @xii%+k2w,kez.

1 1
d y=—"—-
sinx cosx
cosx =0 E
Hamsd y=—- xac dinh khi { = x¢2+k7r,keZ<:>x¢k.z,keZ.
sinx cosx sinx =0 vk 2

Vay tap xac dinh cta ham s8 da cho 1a D = R\{k%,k e Z} .

™
e.y= tan(2x+§J

Ham s6 y =tan 2x+2 | xac dinh khi cos| 2x+— |0 2x+ = # =+ ki <> X # —+ k—.
3 3 3 2 12 2

Vay tap xac dinh ctia ham s6 da cho la D=R\{%+k%,keZ}.

f. y=cot(x—3)
Ham so y=cot(x—3)xéc dinh khi sin(x—S)¢0<:>x—3¢k7r<:>x¢3+k7r.

TXD: D:R\{3+k7r,kez}

& Yy=
\/gsinx—cosx
Ham s6 y = xac dinh khi
\/gsinx—cosx
\/gsinx—cosx¢0<:>sin(x—%];tO@x—%ikw@x¢%+k7r.
TXD: D:R\{%+kw,keZ}.
2sinx +3tanx
h. y=
2cosx -1
x¢£+k7r
cosx =0 2
Hamsd y = 2sinx +3tan x xac dinh khi 19 x £+ kon
2cosx—1 CosX # = 3
2 e
xX#——+k27
3

TXD: D=R\{%+kw,g+k2w,—%+k2w,kGZ}.
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cot(x - Wj
B 6

I y=—pm——rn7
Y \J1-cosx

COt(x_GJ sin| x—Z= |#0 T4k Tk
Ham s8 y=———7 x4c dinh khi 6) <! 6 Tl .

\J1-cosx

cosx =1 x# k2w X # k2w

TXD: D=R\{%+kw,k27r,kez}

tan(g—4xJ
kiy=—>-—7-—+=-

sin 2x

tan [g — 4xj
——— 2 xac dinh khi

Hamsd y = :
sin 2x

sin2x #0 2x # km X%

= =
cos(z—4xj¢0 1_4x¢z+k7r T km
3 3 2

TXD: D=R\ kl,—l+kl,keZ .
2’ 24 4

3sin 2x +cosx

m. y=
Y 27 T
cos| 4x+— |+cos| 3x——
5 4

2sin2x+cosx

cos 4x+2—7r +COSs 3x—I
5 4
2 T

cos| 4x+— |+cos| 3x—— |#0
5 4

Tx 3w x 13w
& 2c08| —+— |cos| —+—— |#0
2 40 2 40

xac dinh khi va chi khi

Ham s6 y =

Tx 3w
cos| —+— |#0 7_x+3_7fiz+k7r 177r+27rk
2 40
< 137 =« 1
cos E+13—7T #0 £+—¢—+k7r x#—+k2mw
2 40 20
TXD: D=R\{ /%, 2k7 7%
140 7

Dang 02. GIA TRI LON NHAT - GIA TRI NHO NHAT.

+k27r,keZ}.

St dung tinh chdt —1<sinx<1 va -1<cosx<1,
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Tim GTNN va GTLN ctia cic ham so-

a. y=2COS(x+IJ+5 b. y:4sin2(x—zj—1
4 4

c > d. y=+1-sinx -1

'Y " 3cos?2x+1 Y

e. y=sinx+cosx . f. y:sin3x—\/§cos3x.
g. y=(sinx—cosx)2+2c052x+35inx.cosx.

h. y=3sin’ x+4sinx.cosx—5cos’ x+2.

Ly 2sinx+cos x

sinx+cosx+2

Loi giai
T
a. y=2cos| x+— |+5
[+3)
Voi VxeR, ta co:
i e T
—1Scos(x+zjslz>—2s2cos(x+zjs2:>3S2cos(x+ZJ+5s7

=3<y<7

Suy ra:

maxy =7 < cos x+ = =1<:>x+z=k27r <:>x=—z+k27r,vc'yikeZ

X 4 4 4
miny =3 < cos Xx+—|=-lox+s=m+kon <:>x=3—7r+k27r,vc'yikeZ
R 4 4 4

b. y=4sin’ (x—zj—l
4
Véi VxeR, ta co:

. s
smi x——

=-1<y<3

Suy ra:

0<

Sl:>OSSin2£x—%j£1:>—1£4sin2(x—%]—1£3

maxy =3 < sin x-=l=tox-S=Zikon <:>x=3—7r+k27r,v()ikeZ
R 4 4 2 4

miny =-1<>sin x-=|=0ox-Lt=kr o x="+kr,véi keZ
R 4 4 4
5

" 3cos? 2x+1
Véi VxeR, ta co:

03|c0s2x|$1:>0$cosz 2x<1=1<3cos’2x+1<4
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= E < L <
4 3cos’2x+1
Suy ra:

mﬂgxy:5©cos(2x)=O©2x=£+kw <:>x=£+k—7r,véi keZ.

mRiny=% <:>cosz(2x)=1<:>2x:k7r<:>x=k—7r,véi keZ.

d. y=+1l-sinx -1
Véi VxeR, ta co:

-1<sinx<1=>-1<-sinx<1=0<1-sinx <2

=0<+/1-sinx S\/E
—_1<1-sinx-1<+/2-1

= -1<y<+2-1
mRaxy=\/§—1<:>sinx=—1<:>x=—z+k27r, voi keZ
rrgny:—1<:>sinx=1<:>x=§+k27r,V('yi keZ
. . s
€. Yy=sInx+cCosx = ZSII'I(X-F—]

Voi VxeR, ta co:
-1< sin[x+%j$1

@_ﬁsﬁsm(ﬂg)gﬁ

o-2<y<\2
Suy ra:

maxy=\/§<:>sin o |=mlox+i=Siker o x=2+k2r,véi keZ.
R 4 4 2 4
mRiny=—\/§ <:>sin[x+%j=—l<:>x+%=—%+k27r <:>x=—3—7r+k27r,véi keZ.

f.y= sin3x—\/§c033x = 2[3in3x.%—§.cos3x}
Cach1l. y= sin3x —+/3 cos3x = Z(Sian%—g.COSBxJ

=2. Coszsin3x—sin£cos3x =2sin 3x—z
3 3 3
Véi VxeR, ta co:

—1Ssin(3x—%jgl<:>—2s25in(3x—%)£2 o-2<y<2

Suy ra:
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maxy =2 < sin 3r—= =1<::>3x—1:—+k27r<::>x—5—7r+k27T voi keZ
R 3 3 2 18 3

miny =-2 < sin| 3x—— =—1<:>3x—E:——+k27r<:>x——1+kz—7T vOi keZ
R 3 3 2 18 3

Cach 2. Phuong trinh y = sin3x—+/3cos3x c6 nghiém khi va chi khi
2

12+(—\/§) >y oy <do-2<y<2.

Vay GTLN cta y 1a 2 va GTNN cua y la -2.
g. y:(sinx—cosx)2+2c052x+35inx.cosx

< y=1-2sinx.cosx+2cos2x +3sin x.cos x

< y—-1=2cos2x+sinx.cosx

1
< y—1=2cos2x+—sin2x *
y > (*)

Phuong trinh ban dau c6 nghiém khi va chi khi (*) c6 nghiém
2
2?24 1 2(]/_1)2@(]/_1) <£ _£< _1<£ £_ <1 ﬁ
2 4 2 2

Vay GTLN caa y la 1+g va GTNN cua y la 1—@.

h. y=3sin’ x+4sinx.cosx—5cos’ x+2.
3 5
< y=—(1-cos2x)+2sin2x ——(1+cos2x)+2
y=2(1-cos2y) ® (14 con2y)

< y—1=2sin2x—4cos2x (*)

Phuong trinh ban dau ¢6 nghiém khi va chi khi (*) c6 nghiém

=22 +(-4) 2(y-1) o (y-1) <20 -2B5<y-1<2J5 =1-2/5 < y<1+25.

Vay GTLN ctia y 1a 1+ 256 va GTNN ctia y 1a 1-2+/5.

2sinx+cosx

iy=
sinx+cosx+2
< ysinx+ycosx+2y =2sinx+cosx
<:>(y—2)sinx+(y—1)cosx+2y:0 (*)
Phuong trinh ban dau c6 nghiém khi va chi khi (*) c6 nghiém

= (y—2)2 +(y—1)2 2(23/)2
~3-419 —3+J_

< 4y? <2y -6y +5< 2y° +6y-5<0 < 5 SYsS

Dang 03. PHUONG TRINH LUQONG GIAC.

Phwong phdp giai:

DANG CO BAN:
u=v+k2m, keZ
u=nw—-v+k2r, keZ

u=v+k2r, keZ
u=—-v+k2r,keZ

©) sinu=sinv<:{ @ COSLt=COSU<:>|:
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u=lr (hay v=lr)(leZ)

u¢z+l7{hayv;tz+l7rj(leZ)
2 2
u=v+k7r(keZ)

® tanu=tanv < @cotu=cotv<:>{

u=v+kr(keZ)
TRUONG HOP PAC BIET:
. sinx=0<:>x=k7r(keZ) R cosx=0<:>x=g+k7f(kez)
. sinx=1<:>x=g+k27r(keZ) o cosx=1<:>x=k27r(k€Z)

. cosx=—1<:>x=7r+k27r(keZ)

° sinx:—1<:>x=—z+k27r(keZ)
2

Gidi cic phwong trinh sau:
a.cos2x=-1. b.sin| 3x— - =—3 c2cos| x=Z |=1
6 2 5
d.cot4x—\/§=0 e.3tan2x+\/§=0 f.cos(%—xJzo
g.23in(%+%j—\/§=0 h. sin? 2x=% . i.tanz(Zx—%)=3 .
Loi giai
a.cos2x=-1
<:>2x=7r+k27r<:>x=g+k7r,keZ.
b.sin -1~ :ﬁ
6 2
W L
&sin| 3x—— |=sin— < 6 3 = 6 3 ,(keZ)
6 3 T 27 57 k2w
x——=—+k2m X=—+—
6 3 18 3
c.\/zcos(x—%j=1
T 97
. 1 - . X——=—+k2m x=—+k27
<:>cos[x—EJ:chos(x—g]:coszc > 4 = 20 ,(keZ)
2 x——=-Zikon X=——t+k2r
5 4 20
d.cot4x—\/§=0
<:>cot4x=cot%<:>4x=£+k7r<:>x=1+l%r,kez..

e.3tan2x+\/§=0

J3

Stan2x=———
3
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& tan 2x = tan _r <:>2x=—£+k7r<:>x=—1+k—7r,keZ .
6 6 12 2

f. cos(%—x} =0

<:>——x=£+k7r<:>x=—£—k7r,keZ .
2 6

h.sin®2x =

Al

l-cosdx 1

2 4

<:>cos4x=1<:>cos4x:cosz<:>4x=i£+k27r<:>x=i£+k—7r,keZ .
2 3 3 12

i.tan® (Zx—EJ =3.

Diéu kién: cos[Zx - %) #0

tan| 2x—— |=+/3

tan 2x—% =—\/§

tan 2x—% =tan% o T i kn g 1T K
= = 4 = 24 2 ,(keZ) déu thoa man.
tan| 2x—_ |=tan| -2 20- "= Tikn |x=- St KT
i 4 3 4 3 24 2
_Tn
Vi 24 2 . A of )
ay ,(keZ) la nghiém ctia phuong trinh.
m  km
X=——+—
24 2

Gidai cdc phwong trinh sau:

a. sin3x—cos2x=0. b. cos(x+2?7rj+cosx=0.
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C. cosg=—cos(2x—30°). d. tanx.cot2x=1.

. .4 X x 1
e. sinx—cos?2x=0. f. sm4§_COS4E=§'

Loi giai
a. sin3x—cos2x=0.
< sin3x =cos2x.

| |3x=s-2x+ker x= Kem
osin’2x== < 2 keZe| 105 ez,
3x=m——+2x+k2n x="+km
2 2
m k2w
X=—t—
Vay phuong trinh cé nghiém la 10 5 keZ.
x=%+k27r

b. cos£x+2?7rj+cosx=0.

< 2cos x+Z cos r =0.
3 3

ocos| X+~ |=0. o xr="4kn ,keZ.<:>x=z+k7r Jkel.
3 3 2 6
Vay phuong trinh 6 nghiém la x:%+k7r kel
C. cosfz—cos(Zx—BO").
2
<:>C05£=cos(2x—30°+180°).
2

2x+150° =~ + k360°

- 2 ,kez.@{x:‘l"? vkaav g
2% +150° =—g+k360° x =—60" +k240

x =-100" + k240° (k . Z).

Vay phuwong trinh ¢ nghiém 1la <
WP & e L =—-60° + k240°

d. tanx.cot2x =1

T — i
1. |cOsx#0 X2l pmn  |XT,TM
biéu kién: { =N 2 =N (m,neZ).
sin2x #0 nmw
2x #nmw x;v&7

Phwong trinh < tanx = Stanx=tan2x < x=2x+kr ,keZ < x=—kr ,keZl.

cot 2x
Két hop vdi diéu kién ta c6 nghiém ctia phuong trinhla S=O.
in x—cos’ 2x=0.
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M—cosz 2x=0.

<208’ 2x+cos2x—1=0

1 T x=i£+k7r
2x == 2x=+—+k2
OS2X=75 o|“* 3+k 7r(keZ)<:> 6 (keZ).
cos2x=-1 |2x=n+kor x:%+k7r

Tim nghiém cua cdc phwong trinh sau trong cic khoang da cho:

a. sir12x=—1 vOi xe(0;7r). b. cos[x—z):—3 vOi xe(—w;w) .
2 4 2

c. tan(2x—15°)=1voi —180°<x<90°  d. cot3x = ~ L wsixe (—%;OJ. :

3

Loi giai
a. sir12x=—1 voi xe(0;7r).
2
1 - 2x=—" k2 X=—otkn
sin2x=—-=<sin2x=sin| - — | < 6 (keZ)<:> 12 (keZ).

2 6 T 1
2x=m+—+ k27 x=—=+km

6 12
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Vi xe (O;7r) nén

0<—1+k7r<7r O<—i+k<1 i<k<E k=1
(keZ)<:> 12 (keZ)@ 12 12 (keZ)<:> .
T 7 7 5 k=0
O<—+kmr<m 0<—+k<l -——<k<—
12 12 12 12
i 1
X=——34+mT="
Vay 12 12
1
X=—
12
( J NI
b. cos| x—— |=—— v6i xe(-m;7)
2
T 57
- - X——=—+k27 x=—+k2m
@cos(x——j:cos(—Ja 4 6 (keZ)<:> 12 (keZ).
4 6 T T T
X——=——+k2m x=—+k2m
4 6 12
57
—T<—+k2nr <7
Vi xe(—w;w) nén 12 (keZ).
T
—T<—4+k2n<m
12
—1<£+2k<1 _—17<2k<1 _—17<k<l k=0
o 27 kenjo| 2T Rreg)e| 2 f‘ll(kez)@[k_o.
~1<—+2k<1 —<2k<= k<= B
12 12 12 24 24
5
X=—
Vay 12.
v
X=—
12

¢. tan(2x—15°) =1voi —180° <x <90°
Ta cé tan(2x—15°) =1
< 2x—15°=45°+k.180°(k e Z) <> 2x = 60°+ k.180°(k € Z) <> x =30°+£.90°(k € Z)
Vi —180° <x <90°
<> —180°<30°+£.90° <90°(k € Z)

k=-2
<:>—210°<k.90°<60°(keZ)<:>—%<k<§(keZ)<:> k=-1
k=0
x =-150°
Vay phuong trinh c6 nghiém | x=-60° .
x =30°

d. c0t3x=—i VOl x e —1;0 .
J3 2
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Ta ¢6 Cot3x=—i<:>3x=—z+k7r(keZ)<:>x=—z+k—7T(keZ).
3 9 3

NE

T T k—<0(keZ)
2 9
k=-1
<:>—£<—1+k<O(keZ)<:>—1<E<l(keZ)<:>—£<k<l(keZ)<:> .
2 9 3 18 3 9 18 3 k=0
Gidi cic phwong trinh sau:
a. 2cos’ x—3cosx+1=0 . b. 2sin’ x—cos® x—4sinx+2=0 .
. 3sin®2x+7cos2x—3=0 . d. 6cos’ x+5sinx—7=0 .
e. cos2x+3cosx—4=0 . f. 6sin’3x+cos12x =7 .
g cosx—\/gsingzl . h. 5sinx(sinx—1)—cos® x =3.
i. 4sin*x+12cos’x=7. k. 7Ttanx—4cotx =12
L. - +3cot? x-5=0. m. 2sin® x+cos2x =sinx
cos’ x
n. cos’ x + > — =COSX+ 0. (tanx+cotx) —(tanx+cotx):2
cos’ x cosx
Loi giai
a. 2cos’ x—3cosx+1=0 .
cosx =1 x=k2m

= = .
cosx:% x=t_ k2w
Vay nghiém cua phuong trinh ban dau la: x=k27 ; x = i% +k2m (k € Z) .

b. 2sin’x—cos®’ x—4sinx+2=0 .
c>2sin2x—(l—sinzx)—4sinx+2=0 .

x=%+k&r
sinx =1 1

< 3sinx—4sinx+1=0<| 1 < | x=arccos=+k2m
smx=§ 3

X = w—arccos%+k27r
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Vay nghiém cua phuong trinh ban dau la: x=%+k27r ; x=arccos%+k27r ;

x=7r—arccosl+k27r (keZ).
3

c. 3sin®2x+7cos2x—3=0 .
<:>3(1—c052 2x)+7coszx—3=o .

< 3cos?2x—7cos2x =0 .

cos2x=0
T T km
& 7 S2xx=—+krox=—+—.
C052x:§(VN) 2 4 2

Vay nghiém ctua phuong trinh ban dau la: x = % + k?w (k € Z).

d. 6cos®x+5sinx—7=0 .

sinx=E
<:>6(1—sin2x)+55inx—7=O<:>—6$in2x+551nx—1:0<:> f )
sinx ==
3
1 x=%+k27r
+) Véi sinx == <
2 x=5%+k27r

x=arcsin1+k27r

+) Vdi sinx == < 3
3 .1

x=7r—arcs1n§+k27r

Vay nghiém ctia phuwong trinh ban dau la: x= % +k2m ; x= 5% +k2m ;x= arcsin% +k2m

x=7r—arcsinl+k27r (k eZ).
3

e. cos2x+3cosx—4=0 .
cosx=1

< 2cos’x+3cosx-5=0< _5 o x=k2r.
cosx=?(VN)

Vay nghiém cua phwong trinh ban dau la: x =k27 (k € Z) .

f. 6sin®3x+cosl2x=7.

@6.%+2c032 6x-1-7=0.

< 2cos’6x—3cosbx—5=0.

coszzg(VN) T kmw
= 2 Sbx=m+k2nSx=—+—.
6 3

cosbx=-1
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Vay nghiém ctua phwong trinh ban dau la: x = % + k?ﬂ (k € Z).

g. cosx—\/isingzl .

sin% =# (VN)

czzgn?§+ 2ﬁn§=0<3 c>g=kw¢>x=k2w.

sin£=0
2

Véy nghiém cta phuong trinh ban dau la: x=k2r (keZ).
h. 5sinx(sinx—1)-cos’x=3
< 5sin® x—5sinx +sin®x—1=3
< 6sin®x—5sinx—4=0
sinxzﬂ(vn) .
& osinx=—-- < x=——+k2r(keZ).
. 1 2 2
sinx=-=
i. 4sin*x+12cos’ x=7
<:>(1—c052x)2+6(1+c052x)—7=0.
< cos” 2x+4cos2x =0

cos2x=0
<4 cos2x=-4

-1<cos2x<1

<:>C052x=0<:>2x=£+k7r<:>x=z+k—7r(keZ).
2 4 2 :

k. 7tanx—4cotx=12.

7tan’x—12tanx—4=0 tanx =2 x =arctan 2 + kr

f=— f=—

7).
xikg(keZ) tanx=—% x=arctan[—$)+k7r(ke )

L. +3cot’x—5=0.

cos® x
1+cot’ x+3cot’x—5=0

x;tk%(keZ)

4eot’ x—4=0 -
<:>cotx=il<:>x=iz+k7r(keZ).

x#ko(ke)

m. 2sin® x+cos2x =sinx

= sinx(Zsinzx—1)+c052x=0.
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&> Cos 2x(1—sinx) =0,

T
= =
sinx =1 T

n. COS2 X+

2 =COSXx+ .
COs X COsXx

cos* x +1=cos® x + cosx
cosx #0

cos* x—cos®x—cosx+1=0
cosx =0

- (cosx—l)z(cos2x+cosx+1):0.
cosx =0
<:>cosx=1<:>x=k—7r(keZ).
2
o. (tar1x+cotx)2 —(tanx+cotx) =2
(’canx+cotx)2 —(tanx+cotx)—2:0
km
X?&?(kEZ )

tanx+cotx=-1 |tan’x+tanx+1=0 T
= <:>tanx=1<:>x=z+k7r(keZ)

tanx+cotx =2 tan’x—2tanx+1=0

Gidi cdc phwong trinh sau:

NG

a. sin2x—cos2x =1 b. c085x+sin5x:7
C. 3c032x+sin2x=\/§ d. 351n4x—\/§cos4x+\/§=0
e. cosx++/3sinx =2cos2x f. cos?x—sin5x=\/g(COSSx—sirﬂx)

8. 2sin1lx —+/3 cos 2x —sin 2x = 0

Loi giai
a. sin2x—cos2x=1

<:>isin2x—ic052x=

N RN RN

T . LT
= coszsm 2x—smzcos 2x =

i

. v . T
< sin| 2x—— |=sin—
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™

v
2x——=—+k2m T -
= 4 4 =N 2x_2+k27r<:> 4 keZ
T i s
2x——=nm——+k2m 2x =mw+k2m x:5+k7r
. 6
b. c055x+sm5x=7
< 4/2sin 5x+z =—6
4 2
. ™ 3
Ssin| Sx+— |=—
[5+3)-
. s LT
& sin| bx+— |=sin—
(5003
Bx+— =" +kom Sx= " skor | x=— K2
IS & 22 = 60 k25 keZ.
Bx+ - =r——tk2r Bx =" 1 k2r x=— 42t
4 12 12 5
C. 3c032x+sin2x=\/§
©£c052x+lsin2x=£
2 2
. T
& sin—cos2x +cos—sin2x = —
3 2
L .
& sin| —+2x |=sin—
(5oae)-un
E+2x=£+k27r 2x=—1+k27r X=——+km
= 3 4 & 5 2 & 5 4 kel
Tiox=n-"1kon 2x="" ykor x=tkn
12 24
d. 35in4x—\/§cos4x+\/§:0
< 3sindx—3cosdx=—3
<:>—3$in4x—icos4x=——
2 2
<::>coszsin4x—sinzcos4x=—1
6 6 2
. s ) T
& sin| 4x—— |=sin| ——
[#-5)-n(5)
T__7 km
Ax——=——+k2m 4x =k2m X=—
= = A & 2 kelZ.
& ™ dx =—+k2m T kmw
Ax ——=m+—+k2m 3 X=—4+—
6 6 3 2

e. Cosx++/3sinx =2cos2x
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1 3.
<:>§cosx+7s1nx=c052x

™ LT,
<~ COSECOSX+SII’1§SII’1X =C0s2x

. x—£=2x+k27r x=—z—k27r
< Cos| x—— |=cos2x & = 3 kel
3 T T k2w
X——=-2x+k2m X=—+—
3 9 3

f. cos7x—sinb5x = \/g(cos5x—sin7x)
< cosTx—sinbx = \/§c055x—\/§sin7x
= cos7x+\/§sin7x = \/§c055x+sin5x
= cos7x+\/§sin7x = \/§c055x+sin5x

V3 V3

<:>£cos7x+—sin7x :—cos5x+lsin5x
2 2 2 2

LT T . LT T .
= smzcos Tx+ coszsm Tx = s1nzcos 5x + cos—sinbx

i - T 7x="45x4k2n x=km
<:>sin(z+7xJ=sin(z+5x]<:> 4 4 = r kr,keZ.
o -

T 7x="" 5yik2
4 4 m 24 6

8. 2sin1lx —+/3 cos 2x —sin 2x = 0
< 2sinllx = \/§cos 2x+sin2x

< sinllx = 73 Ccos2x + % sin 2x

) LT T .
< sinllx = smg Ccos2x + cos§ sin2x

- 11x =~ + 2x + k2 x=1+k2—7r
@sinllx:sin(§+2xJ<:> g = ;7 kz keZ
1= ox+kon |x=2C4240
3 39 13
Gidi cic phwong trinh sau:
a. 3(sinx+cosx)+25in2x+3=0. b. sin® x + cos®x = sin 2x + sinx + cos x .
c. COSX+C€0S2X+c0os3x =0 d. cosx+cos2x+cos3x+cos4x =0
e. cosx+cosbx+2cos3x=0 f. cos2x.cosbx=cos7x.

g. 4sinx.sin2x.sin3x =sin4x.

h. cosx.cos3x —sin 2x.sin 6x —sin4x.sin6x =0.
i. cos22x+3cos18x+3cosldx+cosl0x =0.

k. 4sin3x+sinbx—2sinx.cos2x=0.

Loi giai
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a. 3(sinx+cosx)+25in2x+3=0.

<2 =sin2x =#* -1, khi d6 ta 6 pt:
t =-=1(tm)

3+2(£ -1)+3=0 <2 +3t+1=0| 1

t=7(tm)'

Dat sinx+cosx =

—Tr
-1 x=7+k27r(keZ)

+t=-1=sinx+cosx=-1< sin(x+%}=—<:>
\/E x=m4+k2mw

x=—+a+k27r 1
(keZ),sina=—.

+t=— :sin(x+ )
2 2\/_ 4 —a+ k27 2\/5

b. sin® x + cos®*x = sin 2x + sinx + cos x .
bat sinx+cosx=t, S\/E

= sin2x=#" -1, khi d6 ta c6 pt:

=1(tm)

2_
t[l—t 5 1]=t2—1+t St -200+t+2=0 < |t =-1(tm)
t=-2(I)

1 |x="Cskon
+t——1:>smx+cosx——1<:>sm(x+ J——@ 2 (keZ).
2 x=m+k2mw
x=k2r

+t=1=>sinx+cosx = 1<:>s1n(x+ j:i@ - (kez)
2 X=—+k2rm

c. COSX+C€0S2X+c0s3Xx=0
< 2c0s2xcosx+cos2x =0

X 7r+k7r
2x=0 R
<:>cost(2cosx+1)=O<:> cosex 4 2 (keZ)
2cosx+1=0 T kon

T km
X=—+—
vay| 4?2 (kez)
:iz+k27r
3
d. cosx+cos2x+cos3x+cosdx =0

= ZCOSgcoss—x+2c055—xcosE =0
2 2 2
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T
5x =55
5 3 Cos?zo
<:>2cos—x cos—x+cosE =0 = x=I+k7r (keZ).
2 2 2 3x 2
COS— =COS| mT——=
x=m+k2mw
T 2kmw
X=—+—
5 5

Vay: | x= g +km (k € Z) la nghiém ctia phuong trinh.

x=m+k2mw

e. cosx+cosbx+2cos3x=0
= (cosx+c055x)+2c053x =0

<> 2c0s3x.cos2x+2cos3x=0

N T km
3x=0 A a
<:>2C033x(c052x+1)=0<:> cosx 6 3 kel
cos2x=-1
X=—+km
T kmw
X=—+—
Vay nghiém ctia phuong trinha <| & 3 kez.
Xx=—+km
f. cos2x.cosbx =cos7x
= 1[cos 7x + cos 3x] =cosTx
2
< cosTx+cos3x=2cos7x
x_k7r
Tx=3x+k2 Ty
< cos7x =cos3x & X=ox T = 2 (keZ)
Tx=-3x+k2m x_k_7r
5
g. 4sinx.sin 2x.sin3x =sin4x
<> 4sinx.sin 2x.sin3x = 2sin 2x.cos 2x
<:>Zsin2x.(231nxsin3x—cos2x)=0
< sin 2x.(cos 2x —cos4x —cos 2x) =0
km
) sin2x=0 2x =k =
< sin2xcosdx =0 = T = (keZ)
cos4x=0 Ay =+ krr T km
2 x—§+7

h. cosx.cos3x —sin 2x.sin 6x —sin4x.sinb6x =0
<> C0S X.cos3x —sin 6x(sin 4x +sin 2x) =0

<> c0sx.cos3x—2sinb6x.sin3xcosx =0
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= cosx(cosSx— 2sin6x sin3x) =0

e
<:>Cosx(c053x—cos3x+c059x)=O<:> cosx = 2 (keZ)
cos9x =0 T T
X=—+—
18 9
i. cos22x+3co0s18x+3cosldx+cosl0x =0.
<> €08 22x +cos10x + 3(c0518x + cosl4x) =0
<> 2c0816xcosbx+6coslbxcos2x =0
= 2c0816x(cos 6x +3cos 2x) =0
[ cos16x =0
&
_4cos3 2x—3cos2x+3cos2x=0
T T kmw
- 16x=—+kr |x=—+—
16x=0
o |V o N 32 16(keZ)
cos2x=0 T T kmw
- 2x=—+km X=—+—
2 4 2
k. 4sin3x+sinb5x —2sinx.cos2x =0
< 4sin3x +sinbx—sin3x+sinx =0
sin3x=0&<x = k—w
< 3sin3x +2sin3xcos2x =0 < 3 3 (keZ)..
cos2x = ——(VN)
2
Gidi cdc phwong trinh sau:
a.sin’® x +sin’® 2x = sin® 3x. b. sin® x +sin® 2x +sin®3x = 9 )
c. 3cos®2x —3sin® x+cos’x =0 d. sin?3x —cos®4x = sin?5x — cos®6x
e. 8cos* x =1+ cos4x. f.sin® x+cos* x = cos4x.
g. sin® x—cos* x =cosx. o, i sl e
Loi giai

a.sin® x +sin’ 2x = sin® 3x
1-cos2x N 1-cos4x _ 1-cosbx
2 2 2
& 1—(cos 2x+cos 4x)+cos 6x=0
<1+ cos 6x—2cos 3x.cosx =0
&> 2c0s”3x —2c0s3x.cos x =0
& 2c0s 3x(cos 3x —cos x) =0
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v
- v v
6 3 x=—+k—
3x=0
o8t ol x=lr o 8 3(kLmez)
Ccos 3x =cos x T
i X=m-—
X=m—
i 2
.2 -2 .2 3
b. sin® x +sin 2x + sin 3x=§
1-cos2x 1-cosd4x 1-—cosbx 3
+ + =—
2 2 2 2
= —(cos 2x+cos 4x+cos 6x) =0
<> €082x+c0osbx+cosdx =0
<> cosdx.cos2x +cosdx =0
™ s x—7r+k7r
4x =0 = +k— Taq 'ty
cosdx - X 8+k4 o 8 4 (k,leZ).
cos2x =-1 T
2x =7+ 127 x=E+l7T
¢.3cos?2x —3sin’® x + cos’x =0
o 3c0s’ 2x_3£1—c052x}_ 1+ c;)st _0
<6008 2x+4cos2x—2=0
costzl xziiarccosl+k7r
3o 2 3 (k,leZ)

cos2x=-1 x=g+l7r

d. sin®3x—cos®4x =sin?5x — cos?6x
1-cosbx _ 1+cos8x 1-coslOx 3 1+ cosl2x

2 2 2 2
<> —c0sbx —cos8x = —cos10x —cosl2x

<> c0sl0x —cosbx = —(C0512x — cosBx)
< —2sin8x.sin 2x = 2sin10x.sin 2x
< 2sin 2x(sin10x + sin8x) =0

[sin2x =0
=
sin10x = sin(—8x)
x=k=
2x =km 2 x=kE
©| Wx=-8c+i2r &| x=lt (klmeZ)e 2(k1ez)
10x = 7 +8x + ki x=1%
L T T 9
X=—+m—
L 2 2

e. 8cos* x =1+cos4x.
Ta ¢6 8cos* x =1+ cos4x
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1+cos2x )
@8(%) =1+2cos?2x+1

o cos2x=0ex="4kZ (keZ).
4 4

f.sin®* x+cos* x =cos4x.
Ta ¢6 sin® x + cos* x = cos 4x
< 1-2sin® xcos® x =2cos? 2x +1

< 2cos? 2x+lsir12 2x=0

< 3cos’ 2x+1=0 vd nghiém.
g. sin*x—cos® x =cosx.
Ta c6 sin® x —cos* x = cosx
<> sin® x —cos® x = cos x
<1-2cos’ x =cosx
cosx=-1 x=nw+k2mw

< 2cos’ x+cosx—1=0< 1 & -
cosx:E Xx=t—+k2rm

(keZ)

h. sin® x+cos® x =

N~

.. 1
Ta 6 sin®x+cos® x ==

s 2 2 3 s 2 2 : 2 2
<:>(s1n X +cos x) —3sin” x cos x(sm X +cos x)=

N

<::>1—§sin2 2x=1
4 2
& sin? 2x=g

1-cosd4x 2
e
2 3

S cosdx=——<=4x= iarccos(—%]+k27r S x= i%arccos(—%)+k27r (k IS Z)

Wl
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Gidi cic phwong trinh sau:

1.cos 2x =(1+2cosx)(cos x —sinx) . 2. (1+sin x)2 =cos’x.
3.sinx+sin2x+sin3x+sin4x =0. 4.c0s10x —cos8x —cosb6x+1=0.
5.sin4x =2cos* x—1. 6. 1+sinx+cosx+sin2x+cos2x=0.
7. (1—tanx)(1+sin2x)=1+tanx. 8. (1+ ZSinx)2 cosx =1+sinx+cosx .

9. (25inx—1)(2cosx+sinx)=sin2x—cosx. 10. cos4%—sin4%=sin2x.

11. sin2x—cos2x=1+\/§(sin2x+sin4x). 12. 2sin?2x+sin7x—1=sinx

13. 2sinxcos2x+sin2xcosx =sin4dxcosx. 14. \/3sinx+cosx =

cosx
15. 2(sinx+1)(2—cos2 2x—3sinx)=sin4xcosx

16. 2c052x—2\/§sinxcosx+1:x/g(\@cosx—sinx).

17. 4cos? x+3tan? x— 43 cosx+24/3tanx+4=0.

18. sin® x+cos® x =sinx—cos x.

19. 8cos* x —cos4dx =1. 20. sin®2x +sin? 4x=g.

21. 4(cos?’x+sin3 x):cosx+35inx. 22. 4sin® x +4sin® x+3sin2x+6cosx =0.

cos’ x(cos X —1)

23. (2sin’ x—1)tan” 2x +3(2cos’ x~1) =0.  24. — =2(1+sinx).
sin x + cos x
25. tanx—2\/§sinx=1. 26. tanx +tan2x =sin3x.cosx.
27. 44/3sinx cosx cos2x =sin8x . 28. sin(2x+5?ﬂ]—3cos(x—77w]:1+sinx.
.4 4
29. tanx—3cotx=4(sinx+ 3cosx). 30.w:1(tanx+cotx).
sin 2x

Loi giai
1.cos2x = (1+ 2cos x)(cosx —sin x)
<> cos’ x—sin’ x =(1+2cos x)(cos x —sinx)
<:>(cosx+sinx—1—2cosx)(cosx—sinx) =0

<:>(sinx—cosx—l)(cosx—sinx):O
) ( Wj 2 x:E+k27r
. sin| x—— |=— 2
{smx—cosle 4

. 2 S| x=m+k2n
cosx—sinx=0 (T
sm(z—szo

x="rkn
4
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Vay phuong trinh c6 tap nghiém S = {% +k2m; T+ k27r;%+ kw} .
2. (1+ sin x)2 =cos® x

= (1+ sin x)2 = cosx(l—sin2 x)

= (1+ sin x)[1+ sinx — cosx(l— sin x)] =0

=

. v
sinx=-1 x=—E+k27r
l+sinx—cosx+sinxcosx=0

1+sinx—cosx+sinxcosx=0 (1)

Dat t=sinx—cosx=\/§sin(x—gj,(
1

43J§)
—#?

=t*=1-2sinxcosx = sinxcosx = 5

2

t=—1(TM)
t=3(1)

Khi d6 (1) < 1+t+ =0<:>t2—2t—3:0<:>[

x=k2mw
1
Vc’rit=—1:>\/§sin x—Z =-1l<sin x—z = .
[ 4} ( T A

Vay phuong trinh c6 tap nghiém S = {—% +k2m; k2m ;37” + k27r} .

3.sinx+sin2x+sin3x+sin4dx =0
< 2sin2xcosx+2sin3xcosx =0

= 2cosx(sin 2x+sin3x) =0

B T
T xX=—+km
X=E+k7r 2
cosx=0 k2
S| ) S| 2x=-3x+k2r <|x=—
sin 2x = —sin3x 5
2x =m+3x+k2m _
x=—-m+k27

Vay phuong trinh c6 tap nghiém S = {g +km ;k2?7r ;=T + k27r} .
4.c0s10x —cos8x—cosbx+1=0
= (colex —Cos 6x) +1—cos8x=0

< —2sin8xsin2x + 2sin’ 4x =0
< —4sindx cosdxsin2x+2sin® 4x =0
< 2sin 4x(sin4x —2cos4xsin 2x) =0

< 4sin4xsin 2x(cos 2x —cos 4x) =0
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) dx =km 4
sin4x =0 kn
. 2x =km X=—

< | sin2x=0 = = 2

Adx =2x+ k2w

cos4x =cos2x x =km

Adx = -2x+ k27 k

X =

3
km km
Vay phueong trinh c6 tap nghiém S = { }

5.sindx =2cos® x—1
<> 25In 2x CcOoS 2X = COS 2x
<> CoSs 2x(2 sin2x—1) =0

2x=%+k7r x=% k?w
cos2x=0
= 1 2x=" 4 k2 | x=+kn
sin2x=§ 6 12
2= ko |x=2 g kn
] 12
Vay phuong trinh c6 tap nghiem S=17 + . ™ 4 kr 2" 4k
1y phtrong P nghie 4 212 '

6. 1+sinx+cosx+sin2x+cos2x =0

= (sinx+cos x)+(1+ 25inxcosx)+(cos2 x —sin® x) =0

sinx +cos x (SII'IX+COSJC) +(COSJC—Si1’1X)(COSX+SinX) =0

< ( )+
(smx+cosx)(1+s1nx+cosx+cosx smx) 0
( 1nx+cosx)(1+2cosx)

sinx+cosx=0
=
_1+2cosx:0
. s T T
\/Esm(x+2]=0 X+—=km X=——+kr
e e 1 ol 4 (kez)
1 ™ T
cosx=—— x=i?+k27r x=i?+k27r

Vay phuong trinh c6 cac nghiém x = —%+ km;x = iz?w+ k27r(k € Z)
7. (1—tanx)(1+sin2x)=1+tanx.
Tép xé4c dinh D=R\{%+kw,kez}.

Ta co
(1—tanx)(1+ sin 2x) =1+tanx
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CosXx +sinx

COsx

cosx—sinx sinx ) 2 )
sm X + Cos x+251nxcosx)=
Ccos x

<:>(cosx sinx smx+cosx) =cosx+sinx
<:>(cosx+sm coszx—sinzx)=cosx+sinx
<:>( osx+s1nx)(c032x—1)=0
sinx+cosx=0
=S
cos2x-1=0
. ™ v v
2sin| x+ X =0 X+ =k x=—" i kn
=N 4 =N 4 = 4 (keZ)
cos2x =1 2x = k27 x =k

Vay phuong trinh ¢ c4c nghiém x = —% +km;x=kr(keZ)

) 2 )
8. (1+ 251nx) cosx =1+sinx+cosx
= (1+ 4sin x + 4sin? x)cosx =1+sinx+cosx

<> cosx+4sinxcosx+4sin® xcosx =1+sinx +cosx
= 4sinxcosx(sinx +1) =sinx+1

= (sinx+1)(25in2x—1) =0

[sinx+1=0
=
_25in2x—1=0
x=—z+k27r x=—z+k27r
- . 2 2
sinx =-1 -
& 1| 2x="2+k2r o|x="+kr (keZ)
sin2x=§ 6 12
i 2x =5—7T+k27r x=5—7T+k7r
| 6 12

A \ . n T T 5n
Vay phuong trinh c6 cdc nghiém x:—5+k27r;x=ﬁ+k7r;x=E+k7r(keZ)

9. (251nx—1)(2cosx+sinx) =sin2x —cosx
<:>(25inx—1)(2cosx+smx) =2SINnXCOS X —COS X

<:>(25inx—1)(2cosx+sm )= Cosx(ZSinx—l)

(

= 25inx—1)(cosx+sinx) =0

i
x=g+k27r
sinx =—
2sinx—-1=0
= _ = 2 N =5_7T+k27r(keZ)
cosx+sinx =0 . s 6
sin| x+— |=0
4 T
xX=——+km
4
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Vay phuong trinh c6 cac nghiém x = % +k2m;x = 5% +k2m;x = —%+ kw(k € Z)
10. cos* X —sin* X x = sin 2x
4 4
| cos?X—sin? X || cos? X +sin? X | = sin 2x
4 4 4

X T
& Cc0sS— =cos| ——2x

YT ox+k2n SX_Tikow  |x=TiKAT
o[22 3 2 = 5 ?c4 (keZ)
P T ioxvker |22 =Thkor |x=-I- 0T
2 2 2 2 3 3
kdw T kdrw
Vay phuong trinh ¢6 cac nghié =£+—; =—————(keZ
ay p g tri oang1,mx5 5x 3 3(6)

11. sin2x —cos2x =1+ \/E(sin 2x+ sin4x)
& sin2x —2cos? x = /2 sin 2x(1+ 2cos 2x)

= 2cosx(sinx —Cos x) = Zﬁcosxsinx(1+ 2cos 2x)

[ cosx=0
=
SinXx—Ccosx = 23inx(1+2c052x)
cosx=0
=
_sinx—cosx= 251nx+2\/§sinxc052x
[ cosx=0
=
sinx—cosx = 25inx+\/5(sin3x—sinx)
) Xx="tkn x=—tkn
cosx=0 2 2
m Y
= S| 3x=x——+k2 S|lx=——+km (keZ
ﬁsin(x—%j:\/gsitﬁx 4 " 8 W( © )
i 3x=7r—x+£+k27r x:5_7T+k_7T
i 4 16 2
12. 2sin?2x+sin7x—1=sinx
< sin7x—sinx =1—2sin® 2x
< sin7x—sinx = cos4x
<> 2cos4dxsin3x = cos4dx
i T kmw
STy
cosd4x=0 - kon
<:>cos4x(25in3x—1)=0<:> 1| x=—+— (keZ)
sin3x =— 18 3
2 57 k2w
=4 —
i 18 3

Sin x cos 2x +sin 2x cos x = sin 4x cos x

Bién soan: Lt MINH TAM



Chuong 01. HAM SO LUONG GIAC

< 2sinxcos2x = Cosx(sin4x —sin 2x)

<> 25N X cos 2x = 2C0S X COsS3x sinx

[ sinx =0
=
| cos 2x = cos3x cosx
[sinx=0 . x=km
=3 1 1 sinx =0 = k I 3 (kez)
Ccos2x = ECOS Ax + ECOS 2x cos4x =cos2x X = ?W 3
14. /3sinx+cosx = (DK:x¢£+k7r)
COS X 2
<:>\/§tanx+1= 5
cos‘ x
tanx =0 x = km

o 3tanx+1=tan’x +1< tan® x—/3tanx =0<:>[ (kez) (tmdk).

’canx:\/gc> x:%+k7r
15. 2(sinx+1)(2—cos’ 2x ~3sin x ) = sin 4x cos x

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

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

[ sinx=-1
g 2 . . .
2—cos” 2x —3sinx = 2sin x cos 2x(1—smx)

sinx=-1

2—cos?2x—3sinx = ZSinx(l—Zsin2 x)(l—sinx)

sinx=-1

2—(1—25in2 x)2 —3sinx = (ZSinx—Zsin2 x)(l—Zsin2 x)

sinx=-1

8sin* x —4sin® x—6sin® x+5sinx—1=0

X=—Ztk2m
2

sinx=-1 sinx=-1 -
& . e 1 <|x=—+k2r (keZ)
(sinx+1)(251nx—1) =0 sinx =— 6
2 5r
x:?+k271'

16. 2c052x—2\/§sinxcosx+1:\/g(\/gcosx—sinx).

Cach 1: Dat t=\/§cosx—sinx
— 2 =3c0s? x+5sin? x— 24/3sinx cos x = 2cos? x +1—2+/3sin x cos x
t=0

Phwong trinh tré thanh: = \/gt = [
t=
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Véi t:0:>\/§cosx—sinx:0:>tanx:\/§:>x:%+k7r,keZ.

Véi t=\/§:>\/§cosx—sinx=\/§

x=k2mw
& cos| x+ = =£=cosz<:> T ,(keZ).
6 2 6 x=—§+k27r

Vay nghiém cua phwong trinh la: x =%+k7r,x: k2m,x :—%+k27r,k el.

Cich 2: 2cos? x—2\/§sinxcosx+1= \/E(chosx—sinx)
= cost—\/gsin2x+2=\/§(\/§cosx—sinx)

= cos(2x+%J+1=\/§cos[x+%j

bat t=x+%, ta duoc

cost=0

cos2t +1=+/3cost < 2cos? t =3 cost < J3
cost =—

Ta dwoc nghiém nhuw cach 1.
17. 4cos? x+3tan® x—4/3cosx+ 23 tanx+4=0.

Diéu kién: x¢%+k7r,keZ.

Ta c6 4cos? x +3tan? x—4/3cosx+24/3tanx+4 =0

<:>(2cosx—\/§)2 +(\/§.tanx+1)2 =0

o
{2COSX-\/§=O x=i€+k2ﬂ'
= =

i
Sx=——+k2w,(keZ
\/gtanxz—l x:—%+k7r 6 ( )

Két hop diéu kién ta duoc nghiém ctua phuong trinh la x = —% +k2m,keZ.

18. sin®x+cos’ x =sinx—cosx.
< sin®x—sinx+cos® x+cosx =0
=N sinx(sin2 x—1)+c053x+cosx =0

o cosSx—coszxsinx+cosx=Oc>cosx(coszx—sinxcosx+1)=0

cosx=0 (1)

= ) )
cos“x—sinxcosx+1=0 (2)

Ta co (1)<:>x=£+k7r,keZ.
2

(2) < sin2x —cos 2x =3 (V6 nghiém vi 1* + (—1)2 <3)
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(Hod#c ta cd cos® x+1>1,—sinxcosx = —%sin 2x > —% = (2) Vo6 nghiém).

Vay nghiém cua phuong trinh da chola x = g +km,keZ.

19. 8cos* x—cosdx =1.

2
M—ZCOSZ 2x=0

<8
1 2 T
<:>C082x=—§<:>2x=i?+k27r<:>x=i—+k7r,keZ.

Vay nghiém ctia phurong trinh 1a x = % +kr ke,

20. sin® 2x +sin®4x = g .

<1-cosdx+2sin’4x—3=0
=N 2(1—cos2 4x)—cos4x—2 =0

cosdx =0 x=z+k—7r
& 2c0s’ 4x+cosdx =0 < 1 8 4 (kez).
cosdx=—— m km
2 x=t—+—
6 2
A A ST m km m  km
Vay nghiém cta phrong trinh la: x=—+T,x=i€+?,keZ.

21. 4(cos3 X +sin® x) =cosx+3sinx.
< 4sin® x—3sinx—cosx+4cos® x =0
Néu cosx=0<x= % +km = sinx =£1 khong la nghiém ctia phwong trinh.

Néu cosx =0, chia 2 v€ ciia phuwong trinh cho cos’® x ta dugc:

«. .3 . 3
sin® x sinx cosx cos” x
4 5 -3 T~ 5 +4 5 =0
cos’x  cos’x cos’x  cos’x
tanx 1
< 4tan®x -3 - +4=0

cos’x cos®x

o tan®*x—tan’x—3tanx+3=0
= (tanx—l)(tan2 x—3) =0

x=z+k7r
4

tanx =1

s
=—+k kelZ).
Qtanx:i ,_3<:>x 3+7r ( c )

X=—tkn
3

22. 4sin® x +4sin® x+3sin2x+6cosx =0.
< 4sin® x+4sin® x+6sinxcosx+6cosx =0
< 4sin? x(sinx+1)+6cosx(sinx+1) =0
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=N (sinx+1)(4sin2 x+6cosx) =0
= (sinx+1)(—4cos2 x+6cosx+4) =0

sinx=-1 T
x=——+k27
1 2
&lcosx=—-= o (keZ).
2

x=4_rz—7r+k27r
COSX = 2(loazz) 3

23. (ZSinzx—l)tan2 2x+3(2coszx—1):0.
Diéu kién: 2x¢g+k7r<:>x¢£+k—7r(keZ).
Ta co (ZSin2 x—l)tam2 2x+3(2cos2 x—1) =0

—cos 2x.sin’ 2x

5 +3cos2x=0
Ccos‘ 2x
sin® 2x —3e0sx— 0 sin’ 2x—3cos’ 2x _ 0
COs 2x Ccos 2x

&< sin? 2x —3cos? 2x <> sin’® 2x = 3cos? 2x <> tan? 2x =3
Stan2x =3 < x = J_r%+k7r(k e Z) thod man diéu kién.
Vay nghiém ctia phwong tinh la: x = J_r% + k7r,(k € Z) .

cos’ x(cos X —1)

24, = 2(1+ sinx).

sin x + cos x

Diéu kién: sinx+cosx¢0<:>tanx¢—1<:>x¢—%+k7r(keZ).

, cos’ x(cosx—1)
Ta co

- =2(1+sinx)
sinx +cosx
& (1—sin x)(1+ sin x)(cosx—l) = 2(1+ sin x)(sinx +Cos x)
<:>(1+sinx)(25inx+2cosx)—(1—sinx)(1+sinx)(cosx—l)=O
<:>(1+sinx)(1+sinx.cosx+sinx+cosx)=O

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

Giai (1): sinx:—l@x:—ngw,kez.

Giai (2): 1+sinx.cosx+sinx+cosx =0.
bat t=sinx+cosx=\/§sin(x+%j, te[—\/i;\/a}

-1
o

= SINX.COSX =

2

Ta duwoc phuong trinh: 1+ +t=0t+2t+1=0t=-1.
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Véit=-1= \/Esin(x+%j=—1:> sin(x+%j:_£

™ T
X+—=——+k2m =" ko

=N 4 54 N 2 ,(keZ)
x+£=—7r+k27r x=m+k2mw

Két hop diéu kién ta duoc nghiém ctua phuong trinh la: x=7+k27; x = —g+k27r , keZ.
25. tanx—Z\/Esinle.

Diéu kién: x¢§+k7r (kez).

Ta co tanx—Z\/Esinx=1

sin x ) . .
—2\/§s1nx =1 s1nx—2\/§smx.cosx—cosx =0

Ccosx
<:>(sinx—cosx)—2\/§sinx.cosx=0.

bat tzsinx—cosxzx/isin(x—%) te[—\/i;\/g}

1-#2
5

= SINX.COSX =

t=g6[—\/§;\/ﬂ

_ 42
Taduocphu’ongtrinh:t—Z\/El i =022 +t-\2=0c .

2 t=— 26[—\/5;«/5}
Véit=£:> ZSilr{x—zjzﬁnsin[x—zj:lzsinz
2 4 4 2 6

2

=L kon =2y kon

=N 4 g =N 11§ ,(keZ).
x—z=—ﬁ+k27r x:—w+k27r
4 6 12

Voi t=—\/§:>\/Esin(x—%jz—\/i:sin(x—%j:—l

ex-t=-liknox=-"+k2n,(keZ).
4= 2 4

Két hop diéu kién ta duwoc nghiém cua phwong trinh la:
x=5—”+k27r; x=1:'3—”+k27r,x=—3+k27r,(kez).
12 12 4

26. tanx+tan2x =sin3x.cosx.

Diéu kién:  kn

a cO: tanx+tan2x =sin3x.cosx
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sinx sinZ2x

=sin3x.cosx
COSX COS2x

<> sin 3x = sin 3x. COS X.COS X.COS 2x.
< sin3x (1— COS X.COS X.COS 2x) =0

[sin3x=0
=

M. 0s2x =1

[3x=knr 3 ML -
<:>_C0322x+c0s2x—2:0<:> cos2x =1 < 3 &x=—,ke

cos2x =-2 (loai’i )
Kiém tra diéu kién suy ra nghiém phuong trinh la x = k?w kelZ.

27. 4\/5 sinx cosxcos2x =sin8x .
Ta co 4\/5 sin x cos x cos 2x = sin8x
= 2\/5 sin 2x.cos 2x = sin8x

< 4/3sin4x =sin8x

i km i km
X=— X=—
sin4x =0 4 4
< sindx|(v3-2cosdx|=0< <4 T Rr < le
(\/_ ) c0s4x=£ g 6+ " 24
2 - -
] 4x =——+k2m x:—z

28. sin(2x+5?7j—3cos(x—77w] =1l+sinx.

Ta co: sin(2x+5?7j—3cos(x—%r] =1+sinx
< cos2x+3sinx =1+sinx

.2 . B sinx=0
&1-2sin“ x+2sinx-1=0& | & T ,
sinx=1 x:E+k27r

29. tanx—3cotx:4(sinx+ 3cosx)
A km
Diéu kién: x;t?,keZ.

Ta cod tanx—3cotx = 4(sinx+ 3cosx)

sinx 3 cOs X
cos X sinx

= 4(sinx+ 3cosx)
< sin® x—3cos® x = 4sinxcosx(sinx+ 3cosx)

= (sinx+ 3cosx)(sinx—\/gcosx—Zsian) =0
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i
x=—§+k7r
sinx++3cosx=0 tanxz—\/§ T

| = ) S|\ x=——+k2n,keZ.
sinx —+/3cosx = 2sin 2x sin x—g =sin2x 3

A k2w
X=—t—
9 3

sin*x+cos*x 1

30 —E(tanx+cotx)

sin 2x
o 1A km
Diéu kién: x = — ,keZ.

.4 4

, sin” x+cos” x
Ta co .—z—(tanx+cotx)

sin2x 2

. 4 4 s 2 2
& sin” x+cos” x =sin” x +cos” x

s 2 2 2 =2 2
<:>(sm X+ Cos x) —2sin“ x.cos“ x =1
& 2sin® x.cos” x =0 <>sin2x =0 (loai)
Vay phuong trinh da cho v6 nghiém.

HET
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