CHUONG ]/ HAM SO LUONG GIAC - PHUONG
TRINH LUONG GIAC

BAl1. CONG THUC LUONG GIAC CAN NAM

@ TOM TAT LY THUYET

(D Duong tron luong giac va dau ctia cac gia tri lugng giac
Go6c phan tu
Gia tri lugng giac | I | II | IIT | IV
sin« + |+ =] =
cos o + |- — | +
tan« + =]+ | =
cotuw + | =]+ —
(2) Cong thirc lugng giac co ban
sinx+cos?x=1|1+tan?x = > 1+ cot?x = — > tanxcotx =1
cos? X sin” x
(@ Cung goc lién két
Cung doi nhau Cung bu nhau Cung hon kém 7
cos(—a) =cosa | cos(m—a)=—cosa | cos(a+ 7T) = — cosw
sin(—a) = —sina | sin(wr—a) =sina | sin(a + 1) = —sina
tan(—a) = —tana | tan(wr —a) = —tana | tan(a+ 1) = tana
cot(—a) = —cota | cot(m —a) = —cota | cot(a+ 7r) = cota
Cung phu nhau Cung hon kém %
7T . 7T .
cos (—— ) = sInK | COS (—~|—oc> = —sing
2 2
. 7T . 7T
sin (——a) =cosa | sIn (——i—zx) = Cos i
2 2
r 7t
tan (—— > = cotu tan(——l—zx) = —cotua
2 2
ft ft
cot(E—zx> = tana cot(E—l—oc) = —tana
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(@ Cong thic cong

sin(a 4+ b) = sinacosb + sinbcosa

cos(a+b) = cosacosb — sinasinb

sin(a — b) = sinacosb — sinbcosa

cos(a —b) = cosacosb + sinasinb

tana + tanb

tana — tanb

an(a +b) 1 —tanatanb an(a ) 1+tanatanb
tan<n+x>_1+tanx tan(ﬂ_x>_1—tanx
4  1—tanx 4 ~ 14tanx
(5 Cong thuc nhan doi, cong thic ha bac
Cong thitc nhan doi Cong thitc ha bac
1-— 2
sin2a = 2sin & cos & sinZa = #
1 2u
cos2u = cos?a —sin?a = 2cos?a —1=1—2sin%« cos%cz%
2tana 5 1 —cos2«
tan2a = ———— tancq = ————
1—tan“« 1+ cos 2«
t2a—1 1 2
COtZDC — & COtZDC — ﬂ
2 cotwu 1 — cos2«
Cong thirc nhan 3
sin3ax = 3sina — 4sin’ a 3tana — tan® «
3 tan3n = 5
cos3nx =4 cos’w — 3cosw 1—3tan“«
(6 Cong thic bién ddi tong thanh tich
a-+b a—>b a-+b a—>
cosa + cosb = 2 cos t Cos cosa — cosb = —2sin + sin
2 2 2 2
b —-b b —-b
sima—ksimb:Zsinth cosa sina—sinb:2cosa+ sina
2 2 2 2
i b i —b
tanLH—tamb:M tana—’canb:M
cosacosb cosacosb
i b in(b —
cota+cotbzm cota—cotb:M
sinasinb sinasinb

Dit biét

sinx + cosx = \/Esin <x—i—%> = \/Ecos (x— g) sinx — cosx = \/Esin (x— %)

—1/2 COSs

(@) Cong thirc bién déi tich thanh tong
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cosa-cosb = % [cos(a —b) + cos(a+Db)]
1

sina - sinb = 5 [cos(a — b) — cos(a+b)]

sina-cosb = % [sin(a —b) +sin(a + b)]

Bang luong giac cia mot s6 goc dic biét

do | 0° | 30° | 45° | 60° | 90° | 120° | 135° | 150° | 180° | 360°
7T 7T 7T 7T 27T 3 51

ad | 0 el 2 l3 1213 2% | ™%

Gnal 0 | L V2V VB V2|
2 2 2 2 2 2

wosal 1 | Y3 V2L L1 V2 Vv
2 2 2 2 2 2

tana| 0 ? 1 | V3 | kxd | —v3| -1 _\/Tg 0| o

cota | kxd | V3 1 \/Tg 0 _\/?5 —1 | =3 kxd | kxd

Mét diém M thudc duong tron lugng giac sé c6 toa do M(cos a, sin a)
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BAI2. HAM SO LUONG GIAC

@ TOM TAT LY THUYET

(1) Tinh chat ctia ham s6

a) Ham s6 chan, ham so 1é

— Ham sd y = f(x) c6 tap xéc dinh 1a & goi la ham s6 chan néu v6i moi x € 2
thi —x € Z va f(—x) = f(x). Do thi ham s6 chan nhan truc tung lam truc déi
xung.

— Ham sb y = f(x) c6 tap xac dinh 1a Z goi 1a ham s6 1é néu v6i moi x € 2 thi
—x € Zva f(—x) = —f(x). D6 thi ham s6 1é nhan gbc toa d6 O lam tam déi
xung.

b) Ham sb don diéu

Cho ham s6 y = f(x) xdc dinh trén tap (a;b) C R.

— Ham sé y = f(x) goi la dong bién trén (a;b) néu Vxy,xs € (a;0) c6 x1 < xp =
fx1) < f (). , |

— Hamsoy = f(x) goilanghich bien trén (a;b) neu Vxy, x3 € (a;b) cd x1 < xp =
fxa) > f (x2).

¢) Ham s6 tuan hoan

— Ham s6 y = f(x) xac dinh trén tap hop 2, duoc goi 1a ham sb tuan hoan néu
c6s6 T # 0saochovéimoix € Ztacd (x+T) € Zva(x—T) € I va
fx+T) = f(x). , \

— Neu ¢6 s0 duong T nho nhat théa man cac dieu kién trén thi T goi la chu ki caa
ham tuan hoan f.

(2 Hamsby = sinx
— Ham sd y = sinx ¢6 tdp xac dinh 1a 2 = R = y = sin [f(x)] xdc dinh < f(x) xac
dinh.
0 <|sinx| <1
0 <sin®x < 1.
— Hamsby = f(x) = sinxla ham s6 Ié vi f(—x) = sin(—x) = —sinx = —f(x).
Nén d6 thi ham s6 y = sin x nhan gbc toa do O lam tdm ddi xing.

— TapgiatriT = [-1;1],nghiala -1 <sinx < 1=

— Ham sb y = sinx tuan hoan véi chu ki Ty = 27, nghia 1a sin (x + k277) = sinx.
s : A . 2m
Ham s0 y = sin(ax + b) tuan hoan véi chu ki Tp = —.

|a]

— Ham s6 y = sinx dong bién trén mdi khoang (—g + k27; ; + k27t> va nghich

bién trén moi khoang (g + k27; 377-[ + k27'c) voik € Z.
o sinle(:)ng—l—an
— Ham s6 y = sinx nhan cac gia tri dac biét | o sinx =0 < x =k ,
o sinx:—1<:>x:—g—|—k27r
keZ.

— P06 thi ham s6
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(3 Ham s6 y = cos x

— Ham s y = cos x c6 tap xac dinh 2 = R = y = cos [f(x)] xac dinh < f(x) xac
dinh.
Tap gid tri T = [—1;1], nghiala —1 < <1 [0S cosxl=d
— TapgiatriT = [-1;1], nghiala —1 < cosx < 1 =
‘P8 ’ & Ogcoszxgl.

— Ham s6 y = cos x 1a ham s6 chan vi f(—x) = cos(—x) = cosx = f(x) nén do thi
ctia ham so nhan truc tung Oy lam truc doi xing.

— Ham sb y = cos x tuan hoan véi chu ki Ty = 27, nghia la cos(x + 271) = cosx.

) \ Tt
Ham s0 y = cos(ax + b) tuan hoan véi chu ki Ty = Tal

— Ham s y = cos x dong bién trén cac khoang (—7 + k27t;k27t) , k € Z va nghich
bién trén cac khoang (k27t; 7w + k27) , k € Z.

o cosx=1x=k2n
— Ham sb6 y = cosx nhan cac gia tri dac biét | © COSX = —lex :7_C7T+k27r ,
o cosx:O(:)x:EJrkn
ke Z.

— D6 thi ham s6

(@ Ham sb y = tanx
— Hamsby = tan x c6 tdp xacdinh 2 = R\ {g +km, k € Z},nghialéx #* %+k7t
= ham s6 y = tan [f(x)] xac dinh & f(x) # % + km; (k € Z).
— TapgiatriT = R.
— Ham soy = tanx la ham 50 1é vi f(—x) = tan(—x) = —tanx = —f(x) nén do
thi ca ham so doi xang qua goc toa do O.
— Hamsby = ’;;Tanx tuan hoan véi chu ki Ty = 7w = y = tan(ax + b) tuan hoan véi

chuki Ty = m.

— Ham s6 y = tan x dong bién trén cac khoang (—% + krt; g + kn) ke Z.
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o tanle(:)x:ngkn

— Ham s0 y = tanx nhan cac giad tri ddc biét | o fany = —1 « y — Tk
4
o tanx =0& x =kt
keZ.
— P06 thi ham s6
1 1 y 1 1
i i i i
1 - 12 1 1
| | o & /T X
: : 2 :

(5 Ham s6 y = cotx
— Ham sby = y = cotx c6 tap xac dinh 2 = R\ {km,k € Z}, nghia la x # kr =
ham s6 y = cot[f(x)] xdc dinh & f(x) # k7; (k € Z).
— TapgiatriT = R.

— Hamsbé y = cotx laham s6 1é vi f(—x) = cot(—x) = — cotx = —f(x) nén do thi
cia ham s6 di xing qua goc toa d6 O.

— Ham s6 y = y = cotx tuan hoan véi chu ki Ty = 7 = y = cot(ax + b) tuan hoan
» . 7T
voichu ki Ty = m

— Ham s6 y = y = cot x nghich bién trén cac khoang (k7t; 7w + k) , k € Z.

T
o cotx=1x=—+knr

4
N £ N e e e 3 e T
— Hamso y = y = cotx nhén cac gia tri dac biét | o cotx:—l(i)x:—z—i—kn
T
o cotx:0(:)x:§k7t

JkeZ.

— D4 thi ham sb




2. HAM SO LUONG GIAC

29

NS

NIX

____________H. e e e e e e e — e — -

@ CAC DANG TOAN THUONG GAP

(D DANG 2.1. Tim tép xdc dinh cGia ham sé luong gidc

Phwtong phdp gidi: Dé tim tdp xdc dinh ciia ham so lugng gidc ta can nhd:

cos f(x

cos f(x)

)’
(%),
Slnf(x) ; Dieu kién xdc dinh: sin f(x) # 0 < f(x) # kn, (k € Z).

@ y=cotf(x) =
(3) Mot sb truong hop tim tap xic dinh thuong gip:
8§ hop p 8 8ap
1 A a1

—y= Pl)’ diéu kién xdc dinh la P(x) # 0.
— y = X/P(x), diéu kién xdc dinh la P(x > 0).

_ 1
ROk

diéu kién xdc dinh la P(x) > 0.

@ Luuyring: —1 <sin f(x);cos f(x) <1va A-B #0 & {2:3
() Vidik € Z, ta can nhd nhiing truong hop dic biét:
-sinx:1<:>x:g+k27r -tanx:1<:>x:%+k7'c
— |sinx=0& x=km — |tanx =0& x =k
_sinx:—l(@x:—g—karc _tanx:—l(:mc:—%+k7r

- T
) cotx =1 x=—+km
cosx =1 x=Kk2m 4
T — cotxzo(:)x:erkn
— cosx:O(:Hc:E%—kn 2

T
lcosx = -1 x=n+k2n _COtx:—lﬁx:_Z_Fkn

@D y=tanf(x) = sin f(x) : Diéu kién xdc dinh: cos f(x) #0 < f(x) # §+kn,(k €Z).
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. . sin 3x 2 —cosx
VI DU 1. Tim tap xac dinh ctia hé 0: Y = = _— bS:
. 112 apxacnm cia ham so: y = f(x) tan2x—1+\/1+cosx
.@:R\{iz+kn;5+k7r;7t+k27r}.
(¢ Loi gidi
(tan’x —1#0
cosx # 0
Piéu kién xac dinh ctia ham sb: { 2 — cos x
1+ cosx —
cosx # —1.
1<2— <3 2 —
Do -1 <cosx <1nén < - oSt = .Tfrdésuyra:ﬂZO,‘v’xEIR.
0<1+cosx<2 1+ cosx
x#i%—kkﬂ
A 1o A s 2. C o8 1 7T N . T T .
Vay ham so xac dinh khi va chi khi X#E—l-kﬂ ,nen.@—R\{:l:4+k7T,2-|—k7'(,7'c+k27'(}.
X # t+ k2m.
O
. . s o2 472 — x2
VI DU 2. Tlmtapxacdmhcuahamso:y:f(x):W. DS:

9 = {—27r§x§27r;x7é g—i—kn}.

@ Loi gidi

bieu kién xac dinh ciia ham so: {

4772 — 42 >0 —2n < x <2rm
Tox = { .Véy.@:{—27r§x§27r;x7é§+

cosx # 0 x#%qun.
0
4) BAITAP VAN DUNG

BAI 1. Tim tap xdc dinh ctia cac ham s6 lugng gidc sau:

Dy= cos%. DS: 2 =R\ {0}. (2 cos+2x. bS: 2 = [0; +0).
@)y = L oosx DS: 7 = R\ {kn}. @ y= 202 DS-@—]R\{anE}
Y= "snx T ' y_1+coszx' T 4 2 )
tan 2x cosx + 4
== bS: =/ —. DS:
@y sinx — 1 L S @y sinx—|7—Tl S
T T T _ _t
@:R\{Z+7;E+k2n}. 9—11?\{ 2+k27'(}.
@y = cosx —2 PS: 7 — &
Y=NVN1 snx T
Loi giai.

(1) Piéu kién xac dinh: x # 0.
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(2) Diéu kién xac dinh: 2x > 0 < x > 0.

(3) Diéu kién xac dinh: sinx # 0 < x # k.

. k
@Diéukiénxécdinh:cost7é0<:>2x7£g—kkn(:)x#ng?n.
x#n_’_kn
R cos2x =0 T
(5) Diéu kién xac dinh:{ . 7é1 % 2
sine 1 T\ s T i
cosx +4
A 1A ——2>0
(6) Diéu kién xac dinh: { sinx + 1
sinx + 1 # 0.
4
Do—1§sinx;cosx§1nénc_osiEO;VxGIR.
51r71_(x—|—1
Vaf\yhémsé Xac d::mhkhix;é—§+k27r.
cosx —2
b —'>
(7) Diéu kién xac dinh: { 1 —sinx —
1—sinx # 0.
-2
Do—lgsinx;cosxglnén%gO;VxE]R.
1—sinx

Vay tap xac dinh ctia ham s6 1a: @.

BAI 2. Tim tap xac dinh cta cadc ham s6 luong giac sau:

Dy=-——— pS: 7 =

sin2x

@y = V% —4x2 4 tan 2x.

3 tan (2x— %)ﬂ
\/1 —sin <x— §>

@y tan(x—g)

_ . DS:@:R\{¥+kﬂ;

1—cos(x—l—§)

Loi giai.

2 2 —n<x<Tm
N ‘A . . mt—x=>0 -
(1) Diéu kién xac dinh: { - {
x

sin2x # 0 kr
2
7T T
2 2 ——<x< =
X —4x2 >0 Sxs
(2) Diéu kién xac dinh: T = 2 2
cos2x #0 Tkt
x# Lo

: DS:_@le\{%-I-——

—z+k27'[

31

3
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. (COS<X——>7£0 cos(x——);éO #3—7T k7t
(3) Diéu kién xac dinh: . & & 2
1— ——]>0 1-— - — 0 g
\ sin (x 8> sin (x )7& x;é < _|_k27-[.
)
. cos(x——)#O x7é3—n+k7t
@) Diéu kién xéc dinh: & 4

1—cos<x+§>7é0 x;é—g+k27r.

\

€> BAITAPTY LUYEN

BAI 3. Tim tap xdc dinh ctia cac ham s6 lugng gidc sau:

2 +sinx cot2x {krr}
=4/— DPS:2=R k2 = PS: 2 =R\ {—
© cosx +1 5:7 \{m ke @y V1 — cos? x 7 \ 2
By psg R\ {rt+k2nt @y= Y PS: 7 — [0; +00) \ Z
¥y= 1+ cosx’ T Y= sinnx T
®y= -2 | anx pSs: ®y=>""T1  ps:g-— ]R\{ + 0}
¥y= 1—smx ' ) Y= Ycosx’
9 = IR\{ +k7r}
tan 2x
= — DS:
®y vsinx +1
T kmn @
@_R\{Z+?,_E+k2ﬂ}
BAI 4. Tim tap xdc dinh ctia cac ham s6 lugng gidc sau:
T
1+tan<——x)
_ 4 . — T
Dy= pre— bS: 7 IR\{ 4+k7'[}.
\/ — sin4x _
_ 3 { kn}
@y_cosx—cos?)x' DS: 7 =R\ (7, 4 )
T m kmom kn}
@y—cot(2x—|—§>-tan2x. DS"@_R\{_€+7'Z+7 :
7T
@y \/Z—i-smx—m DS..@—R\{iz‘i‘kﬂ}
4 T ki
®y sin? x — cos2 x \ 4 2
7T 1+ cosx 7T
@y-cot(x—kg)—ﬂ/m. DS..@—]R\{—E—l—kn,an}.
7T
1—|—cot<——|—x>
- 3 g R\ T g BT fﬂ}
4
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(D DANG 2.2. Tim gid tri I6n nhét, gié tri nhd nhét clia ham s lvong gide
Phuong phdp gidi:
— Dua vao tdp gid tri ctia ham sé lugng gidc, chang han
_ 0<|sinx| <1 _ 0<]|cosx| <1
o—-1<sinx<1= ) hoic —1 < cosx < 1= >
0<sin“x<1 0<cos“x <1.
o Bién doi dua vé dang m <y < M.
— Két lugn: maxy = M va miny = m.
< vioy
VIDU 1. Tim gia tri 16n nhat va gid tri nho nhat cta ham s6 y = f(x) =
4 . 4/5 42
. DS: miny = —, maxy = ——
/5 — 2cos? x sin? x 5 3
(¢ Loi gidi
Ta co A 4 4
_ 2 v gin2 1 1
V5~ 2cos? xsin’ x \/5—5(2cosxsilr1x)2 \/5—§sin22x
1 4 4 4~/2
DoO§sin22x§1nén525—§sin22x2;.Suyra%ggy: i < \/_
\/5— > sin? 2x
4 \ .
oy = %3 khi sin2x = 0, ludén ton tai x thoa man, chang han x = 0.
4/2 \ .
oy = T\/_ khi sin2x = 1 hoac sin2x = —1, luén ton tai x théa man, chang han x = %
o 45 42
Vay miny = Tvamaxy: — (]
VI DU 2. Tim gid tri 16n nhat va gia tri nho nhat ctia f(x) = 3sin? x + 5 cos? x — 4 cos 2x — 2.
DS: miny = —1, maxy =5
(¢ Loi gidi
Ta co
f(x) = 3sin?x 4 5cos®x —4cos2x — 2
= 3 (sinzx + cos? x) +2cos®x — 4 <2cos‘2x — 1) -2
= 5—6cos” x.
Do0 < cos?x <1nén5> f(x) =5—6cos?x > —1.
o f(x) = 5 khi cos x = 0, ludn ton tai x théa man, chang han x = g
o f(x) = —1khi cos? x = 1, ludn ton tai x théa man, chang han x = 0.
Vay max f(x) =5 vamin f(x) = —1. O
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VI DU 3. Tim gia tri 16n nhat va gid tri nho nhét cta f(x) = sin®x + cos®x +2, Vx €

9
[_g;g}, DS:miny:A—L,maxy:3
(¢ Loi gidi
Ta co
3
f(x) = sin®x+cos®x+2= (sim2 x 4 cos? x) — 3sin? x cos? x (sim2 x 4 cos? x) +2

2sinxcosx)*+2 =3 — §sinZZx.

- 1-2
4

2\

WO

Do 0 < sin2x < 1nén 3 > f(x) >

of(x):3khisin2x:0©x:izhoécx:0(doxe [—%%D

i (dore[33])

Vay max f(x) = 3 vamin f(x) = Z O

o f(x ):gkhlsm 2x=1x==4

€> BAITAP AP DUNG

BAI 1. Tim gia tri 16n nhét va gid tri nhé nhat cda cac ham sb lugng gic sau:

@ y=5V3-+cos2x+4 DS: miny = 5v/2 + 4, maxy = 14
@y =+1—cosdx PS: miny = 0, maxy = /2
3 y = 3sin’2x — 4 PS: miny = —4, maxy = —1
11
@) y = 4 — 5sin®2x cos? 2x BS: miny = —-, maxy =4
® y =3 — 2| sin4x| DS: miny = 1, maxy = 3
Loi giai.

1D Do —1 < cos2x <1nén2 < 3+ cos2x < 4. Suyra5\/_-|—4<y—5\/3+c052x+4< 14.

oy =52 + 4 khi cos2x = —1, lu6n ton tai x théa man, chang han x = 5

oy = 14 khi cos2x = 1, luén ton tai x thoa man, chang han x = 0.
Vay miny = 5v2 +4va maxy = 14.

2 Do —1 < cos4x < 1nén+2 >y =+/1—cosdx > 0.
oy = V/2 khi cos4x = —1, ludn ton tai x théa man, chéng han x = %

oy = 0 khi cos4x = 1, luén ton tai x théa man, chang han x = 0.
Vay maxy = v/2 vaminy = 0.
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@) Do0 <sin?2x < 1nén —4 <y =3sin’2x —4 < —1.

oy = —4 khi sin2x = 0, ludn ton tai x théa man, chéng han x = 0.
oy = —1khi sin?2x = 1, ludn ton tai x thoa man, ché’mg han x = g
Vay miny = —4 vamaxy = —1.

(@) Ta c6
5 5
y =4 — 5sin®2x cos? 2x = 4 — Z(Zsiancost)2 =4 — ~sin®2x.

11
Do 0 <sin?2x < 1nénd >y > T

o y = 4 khi sin 2x = 0, ludn ton tai x thda man, chdng han x = 0.

oy=, khi sin? 2x = 1, luén ton tai x thoa man, chang han x = %
11
Vay maxy = 4 vaminy = T

® Do 0 < |sindx| <1nén3 >y =3 —2|sindx| > 1.
oy = 3 khi sin4x = 0, luén ton tai x théa man, chéng han x = 0.
oy = 1khi |sin4x| = 1, luén ton tai x théa man, chang han x = g

Vay maxy = 3 vaminy = 1.

BAI 2. Tim gia tri 16n nhét va gid tri nhd nhat cda cac ham s6 lugng gic sau:

Dy = —sin®x —cosx +2 DS:miny:Z, @ y=sin*x —2cos?x+1 PS:miny = —1,
maxy = 3 maxy = 2

9
@ y=cos?x+2sinx+2  DS:miny =0, @y =sin*x+cos*x+4 DS: miny = 7,
maxy = 4

maxy =5

1

®y=1v2—cos2x+sin>x PS:miny =1, (& y=sin®x + cos®x DS: miny = 7,
maxy = 2 maxy =1

@ y = sin2x + v/3cos2x +4 DS: miny = 2,
maxy = 6

Loi giai.
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@) Ta c6

1\*, 3
y:—sinzx—cosx+2:—<1—coszx>—cosx+2:cos2x—cosx+1: (cosx—§> +4—L’
3 1 1
Do -1 < <1nén—= < — =< -
0—1<cosx < nenzz_cosx 5= 5
1 9 3
< - = < - - <y <3
SuyraO_(cosx 2) _4<:>4_y_3
oy = Zkhi cosx = 5 ludn ton tai x thoa man, chéng han x = %
oy = 3khicosx = —1,1udn ton tai x thda man, chang han x = 7.

3
Vay miny = 1 vamaxy = 3.

(2 Taco

2
4x—2coszx—1—1 :sin4x—2<1—sin2x)—|—1 :sin4x+251n2x—1 = (sin2x+1> —2.

Yy = sin
Do0 <sinx <1nénl <sin?x+1<2.

Suyral < (sin2x+1)2 <4 -1<y<2

oy = —1khi sinx = 0, ludn ton tai x théa man, chang han x = 0.
oy = 2khi sin? x = 1, ludn ton tai x thda man, Chéng han x = %
Vay miny = —1 vamaxy = 2.

(3) Taco
y = cos?x42sinx +2 = (1 —sin2x> +2sinx+2 = —sinx42sinx+3 =4 — (sinx — 1)2.

Do —-1<sinx<1nén-2<sinx—1<0.
Suyra0 < (sinx —1)2<4&4>y>0.

oy = 4 khisinx = 1, ludn ton tai x théa man, chéng han x =

N[N

oy = 0 khisinx = —1, luén ton tai x théa man, chang han x = —%.
Vay maxy = 4 vaminy = 0.

(@) Ta c6

2 1 1
y= sin* x +cos*x +4 = <sin2x—|—coszx) —2sin® xcos®x +4 = 1—5(25inxcosx)2+4 = 5—§Si]

9
Do 0 <sin2x < 1nén5 >y > >
oy = 5khisin2x =0, luén ton tai x thoa man, chéng han x = 0.

.. A LA . ) ~ 2 7T
oy = 5 khi sin?2x = 1, ludn tdn tai x thoa man, chang han x = T

9
Vay maxy = 5vaminy = >
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(5) Ta c6

y? =2 —cos2x +sinx =2 — (1—25in2x) +sinx = 3sinx +1 =y = \/3sin’ x + 1.

Do0 <sin?x <1nénl <3sinx+1<4.
Suyral <y <2.
oy = 1khisinx = 0, luén ton tai x thoa man, chéng han x = 0.

oy = 2khi sin x = 1, ludn ton tai x thda man, Chéng han x =

2
Vay miny = 1 va maxy = 2.

®) Ta c6

3
y = sin®x+cos®x = (sim2 x + cos? x) — 3sin® x cos® x <sin2 X + cos? x>

= 1- 431(2sinxcosx)2 =1- ZsinZZx.

1
DoOSsinZnglnénlzyzz

oy:1khisin2x:0@x:Ohoécx::|:§(doxe[—%;%]).
1... .5 T T T

oy_zlkh1s1n 2x—1<:>x—:tz<dox€[—5,5]>.

Vay maxy = 1vaminy = T

(@) Ta co

y
2

1
= Esin2x+\/7§C052x+2:cos <§—2x> +2 =y =2cos (g—Zx) +4.

Do—lﬁcos(%—Zx) <1lnén2>y>6.

oy = 2 khi cos <g - 2x> = —1, luén ton tai x théa man, chang han x = Tﬂ

oy = 6 khi cos <g — 2x> = 1, ludn ton tai x théa man, chang han x = %

Vay miny = 2 vamaxy = 6.

O
BAI 3. Tim gia tri 16n nhét va gia tri nhé nhat ctia cac ham sé lugng gidc sau
Dy =sin2x, Vx € [0;%] DS: miny = 0, maxy = 1
@) y = cos (x—l—z) Vx € —2—7('0 DS:miny:1 maxy =1
3/ 37 2’
. T Tt ) V2
@y—sm <2x—|—z>,Vx€ [—Z,Z} DS.mmy——T,maxy—l

Loi giai.
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4

M Dox € [O;%} nén2x € [0;7t].Suyra0 <y =sin2x <1

oy =0khix =0hoacx =

SIS

oy =6khix = %
Vay miny = 0 vamaxy = 1.

27 T Tt 1 T T
_27.0]| ne Ze |- 0. S —coso <y= “) <
@Doxe[ 3,O]nenx—|—3€[ 3,3] Suyra2 cos3_y COS(X+3)_1
1 2
oy:zkhix:—HS—nhoécxzo.
oy=1khix=——.
, 3
Véyminyzivémaxyzl.
7T T 7T 7T 37T \/§ 7T
.0 pe T |52 Y2 <y =i Z) <.
@Doxe[ 4,4}11e112x+4 E{ % 4] Suy ra 5 <Y s1n<2x—|—4)_1
oy:—\/TEkhix; g
Oyzlkhlx_—g
2
Véyminy:—gv?amaxyzl.
€)  BAITAP REN LUYEN
BAI 4. Tim gia tri 16n nhét va gia tri nhé nhat ctia cac ham s6 lugng giac sau
@Dy =+4-2sin°2x -8 PS: miny = —8+ V2, maxy = -8+ V6
@y= . PS: miny = 1, maxy =4
y_y_l—l—?)coszx ) y== ¥y=
By= 4 DS: miny =, maxy =
V/5 — 2 cos? x sin? x '
2 1
@y= v2 DS: miny = —, maxy =1
V4 — 2sin? 3x v
3 932
= PS:miny =1, maxy = ——
®y 3—+/1—cosx Y Y 7

DS: miny = —23—6, maxy = 2

® -
\/2—cos<x—g>+3

2
\/5 sin2x + cos2x

@Dy=

BAI 5. Tim gia tri 16n nhét va gid tri nhé nhat cda cac ham s6 lugng giac sau

DS: miny = —1, maxy =1
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@ y = cos? x +2cos2x PS: miny = —2, maxy =3
2 y = 2sin® x — cos 2x PS: miny = —1, maxy =3
(3 y = 2sin2x(sin 2x — 4 cos 2x) PS: miny = 1 — /17, maxy = 1 ++/17
@) y = 3sin®x + 5cos? x — 4 cos 2x PS: miny = 1, maxy =7
® y = 4sin’x ++/5sin2x + 3 DS: miny =2, maxy = 8
® y = (2sinx + cos x)(3sinx — cos x) E)Szminy:5—52£,maxy:5—|—%E
@y =sinx+cosx +2sinxcosx — 1 DS: miny = —Z,maxy: V2
® y =1— (sin2x + cos2x)? PS: miny = 1 —2v/2, maxy = 1+2v2
@y = |5sinx + 12cos x — 10| PS: miny = 0, maxy = 23
y=251nx+\/§sin<g—x>—1 DS:miny:—l—\/E,maxy:—l-l—\/E
@y=2[c052x+cos (2x+2§>} +3 DS: miny =1, maxy =5

BAI 6. Tim gia tri 16n nhét va gia tri nhd nhat cda cac ham s6 lugng giac sau

=sin*x 4+ cos* x, Vx € ;E PS: min zg,max =1
@y = sin® fx,Vx e |05 y = g maxy
. 0 T .
@ y = 2sin” x — cos2x, Vx € [0;5} DS: miny = —1, maxy = 2
3
@ y = cot <x+;—T>,VxE {‘f*ﬂ PS: miny = —oo, maxy =0

(O DANG 2.3. Xét tinh chén 1& clia ham sd luong gidc

Phuong phdp gidi

— Budc 1. Tim tdp xdic dinh D ciia ham so luong gidc.
NéuVx € D thi —x € D = D la tip dbi xiing va chuyén sang budc 2.

— Budc 2. Tinh f(—x), nghia la sé thay x bing —x, sé c6 2 két qud thuong gip sau

- Néu f(—x) = f(x) = f(x) la ham s6 chin.
- Néu f(—x) = —f(x) = f(x) la ham s0 Ié.

— Néu khong la tip doi ximg (Vx € D = —x ¢ D) hodc f(—x) khong bing f(x) hodc

' — f(x) ta sé két lugn ham s6 khong chin, khong Ié.

Y| — Ta thuong sir dung cung goc lién két dang cung dbi trong dang todn nay, cu thé
cos(—a) = cosa, sin(—a) = —sing, tan(—a) = — tana, cot(—a) = — cota.
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€ vioy

VI DU 1. Xét tinh chan 1é cia ham s6
@ f(x) = sin?2x 4 cos 3x bS: f(x)1la @ f(x) =cosvx2—16 DS: f(x)1aham

ham s chan s6 chan
@ Loi gidi

(D Tap xéac dinh D = R.
Vx € R = —x € D = R nén ta xét

f(—x) = sin®(—2x) + cos(—3x) = sin®2x 4 cos 3x = f(x).

Vay f(x) 1a ham s6 chan.

(2) Tap xéac dinh D = (—o0; —4] U [4; 4-00).

x € (—o0; —4] —x € [4;4)
Y —o0; —4| U [4; _ D
x € (—o0; —4] U [4; +00) = € [4; +o0) [—xe(—oo;—4]:> X €
Xét f(—x) = cos\/(—x)? — 16 = cos Vx> — 16 = f(x).
Vay f(x ) a ham sd chan
0
€> BAITAP AP DUNG
BAI 1. Xét tinh chan 1é ctia cac ham s6 sau
@Dy = f(x) = tanx + cotx DS: f(x) la ham sb 1é
@y = f(x) = tan” 2x - sin 5x DS: f(x) 1a ham s6 chén
@y = f(x) =sin <2x + 9;) DS: f(x) 1a ham s6 chan
Loi giai.
(D Tap xac dinh D = ]R\{ kGZ}
Vxe]R\{ kEZ}ix#kgi—x#—%:—xeD
Xét f(—x) = tan(—x) + cot(—x) = —tanx — cotx = —f(x).
Vay f(x) la ham sb 1é.
A s s T km
@Tapxacdth:]R\{Z > kEZ}
o km } T kr m knm o —(k+1)m
Vxe]R\{— keZy = x # — +7$ X # 1 7_4+ 5
—x €D

Xét f(—x) = tan”(—2x) - sin(—5x) = (— tan’ 2x) - (—sin5x) = tan’ 2x - sin5x = f(x).
Vay f(x) la ham sb chan.
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(3) Tap xéac dinh D = R.
Vx € R = —x € Rnén ta xét

f(—x) =sin <—2x + 9;) = sin <—2x — 9; +97r> = —sin (—2x — 9;) = sin <2x + 977[) = f(:

Vay f(x) 1a ham sb chén.

(]
€)  BAITAP REN LUYEN
BAI 2. Xét tinh chan 1é ctia cac ham sb sau
@y = f(x) = —2cos’ (3x + g) DS: f(x) 1a ham sb 1é.
@ y = f(x) = sin®(3x + 57) + cot(2x — 77) PS: f(x) 1a ham sb 1é.
@ y = f(x) = cot(4x + 57) tan(2x — 371) DS: f(x) la ham s6 chan.
@y = f(x) =sinv9 — x? DS: f(x) 1a ham sb chn.
® y = f(x) = sin?2x + cos 3x DS: f(x) la ham s6 chan.

BAI3. PHUONG TRINH LUQGNG GIAC

@) PHUONG TRINH LUQONG GIAC CO BAN

Véi k € Z, ta c6 cac phuong trinh luong giac co ban sau

a=b+ k2 — tanx =tanb < a=b+kr.

— sina =sinb &
sma sm [ElZT(—b-ﬁ-kZTC.

— cotx =cotb<=a=0>b+krm.

a=b+k2mr

— = b
cos a COS [ll _ —b + k27'(.

Néu dé bai cho dang do (a°) thi ta sé chuyén k27t — k360°, kit — k180°, véi 7t = 180°.
Nhing truong hgp dac biét
—Sjnx:1¢>x:z-|-k27'(, — cosx =1 x =k2rm.

T
— sinx =0 & x = km. — sy =0 x =7tk

—sinx:—1<:>x:—z+k2n. — cosx=—-1<x=m+k2m.

— cotx =0« —n+k
— tanx =0 < x = k7. cotx = XY= T

7T
—tanleéx:ZnLkn. —COtx:1<:>X:%+k7T.

—tanx:—1<:>x:—g+k7t. —cotx:—1<:>x:—g+k7t.
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€ vioy

Vi DU 1. Gidi céc phuong trinh

@) sin2x = —%.

2 cos (x — g) =1
3) tan(2x —30°) = /3.

@ cot(x — %) =1.
(¢ Loi gidi
1 2x:—%+k27r x:—%—i—kn
@ sin2x = —=~ & =
2 77 77
2x:—?+k2n x:—ﬁ+k7t

T
x:—ﬁ—kkn

bS: - 77T+k (ke Z)
X = E 7T

DS:x:Lé—n—i—an(kEZ)
DS: x = 45° 4+ k90° (k € Z)

DS:X=71—72T+k7T(kEZ)

4
@cos(x—%) :—1<:>x—g:n+k27r(:)x:?ﬂ+k27r(k62).

3 tan(2x — 30°) = /3 < 2x — 30° = 60° + k180° < x = 45° + k90° (k € Z).

@cot(x—z):1(:>x—z:z+k7r<:>x:7—n+k7r(kez).

3 3 4 12
€) BAITAP AP DUNG

BAI 1. Gidi cac phuong trinh lugng giac sau

2
@) sinx = sin ?n

2
x:—ﬂ+k2n

pS: 3 (ke z)

7T
=24k
X 3—|— 7T

s
ng-l—kn
bs: T (ke z)

x:E—i—kn

DS:x:—%-i—kn(keZ)

7T
x=——-+km
pS: 24
. X = —77T—|—k7r
24

Ds:x:i2§+k2n (k € Z)

(ke Z)
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7 7
@cos(x—i—g)—l. DS.x——g-l—kZﬂ(keZ)
Loi giai.
2
277 x:—n+k27'c
@ sinx :sin? & 7? (ke z).
x=—+k2m
3
T
- 1 2x—€=€+k27t x:%+k7r
@sin(Zx—g>:§<:> T 5 & ” (ke z).
2x — — = — +k2m x =~ +km
6 6 2
i T — _ n__Z __T
@sm(2x+€>— ledrtz=—g+knexr=—2+k(ke2).
T
- - 2x+g:%+k2n x:—ﬂ—i-kﬂ'
@ cos (2x+ — ) =cos— & & (ke Z).
3 4 T T s

1 2
® cosx:—i(:)x:i?ﬂ—kan(kEZ).

@cos(x+%>:1(:>x+%:k27r<:>x:—%—i—an(keZ).

]
€)  BAITAP REN LUYEN
BAI 2.
x = —90° + k360°
2si 30° 3=0. DS: keZ
@ 2sin(x +30%) + V3 [x _ _150° + k30 K € Z)
@) cot(4x +35°) = 1. PS: x = —20° + k45° (k € Z)
- x =+ k2m
2cos (x— =) +V3=0. DS keZ
= ( 6> X = o +k2m ( )
3
2
@ (1+2cosx)(3—cosx) =0. DS:x::I:?ﬂijZn(keZ)
(® tan(x —30°) cos(2x — 150°) = 0. DS: x = 30° + k180° (k € Z)
-x = g +km
7
® +/2sin2x +2cosx = 0. bS: xZ—Z—FkZN (ke Z)
_x = % +k2m
X x = k2w
@ sinx+¢§sinE =0. bS: 57t (k€ Z)

=4+—4k4
X 6+ 7T
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o T kr
- 1_ T 24T 2
51n2xc082x+zl—0. bS: x_7_n+lﬂ (ke Z)
24 2
©) sinxcosxcos2xc:os4xc058x—l DS'x—E—Fk—n(keZ)
16 32 8
® MOT SO KY NANG GIAI PHUONG TRINH LUONG GIAC
(3 DANG 3.1. S&r dung thanh thao cung lién két
Cung doi nhau Cung biui nhau Cung phu nhau
cos(—a) = cosa sin(7r —a) = sina sin (g — a) = cosa
. . 7T .
sin(—a) = —sina cos(rt —a) = —cosa | cos <E - a) = sina
t
tan(—a) = —tana tan(7r —a) = —tana | tan <E - a) = cota
ft
cot(—a) = — cota cot(rt —a) = —cota | cot <E — a) = tana
Cung hon kém 1t Cung hon kém g
: . AL
sin(m+a) = —sina sin (E+a) = cosa
r .
cos(m+a) = —cosa cos (EJHZ) = —sina
t
tan(7t +a) = tana tan <E+a> = —cota
ft
cot(7t +a) = cota cot (E—I—a) = —tana
Tinh chu ky
sin(x + k27) = sinx cos(x + k27) = cosx
sin(x + m 4+ k27r) = —sinx cos(x + 7T+ k27) = — cos x
tan(x + k7r) = tan x cot(x + krr) = cotx

< vioy

VI DU 1. Giai phuong trinh lugng giac sau (gia st diéu kién dugc xac dinh)

x_5_7(+k27r
D sin2x = cos (x—z>. bS: 18 3 (krez).
3 _7'[
x=—+k2m
6
T T T ki
@tan(Zx—§>—cot<x+§>. DS.X—E—}—?(kGZ)

@ Loi gidi
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(1) Ta c6 phuong trinh tuong duong

sin2x = sin [g — (x — %)} & sin2x = sin (5% — x>

2x:5?7r—x+k271 x:5_7T+k2_7T
& (keZ) s 183 (kez).
2x:71—(——x)+k271 x:€+k27(
57  k2m
X=—4—=—
Vay phuong trinh ¢6 nghiém la ;[8 3 (ke z).
X:g+k27’(

@ Diéukién:2x—% £ §+kn, x+§ £kr (k€ Z).
Phuong trinh tuong duong

tan <2x— g) = tan [%T - <x+%>}

7T 7T
& tan <2x— —) = tan (— —x>

3 6
& 2x—§:%—x—|—kn(k€Z)
& 3x:E+kn(keZ)@x:E+k—n(keZ).
2 6 3
Vay phuong trinh ¢6 nghiém la x = %4— % (ke zZ).

VI DU 2. Giai phuong trinh lugng giac sau (gia st diéu kién dugc xac dinh)

o T +k71'
(D sin3x + cos (E —x) =0. DS: 2¢ 2 (keZ)
3 x=—5—ﬂ+k7r
12
@ tanx-tan3x +1=0. DS:x:—%-i—k?ﬂ(keZ).

@ Loi gidi

(D Ta c6 phuong trinh tuong duong

cos (E — x) = —sin3x & cos (g — x) = COS (% —|—3x)

3
z—x:§+3x+k27r x:—z—]ﬂ
s |3 - (keZz) < 22 (ke
o y=_T_ 2 - 7T
3 X > 3x +k2r X = 12+k7r
(O ¥4

X
Vay phuong trinh c6 nghiém 242 ez
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s
—+kmn
R cosx # 0 X # 2 T Tk
bDiéu kién: —+ (ke Z).
(2) biéu kién {cos3x7é0<:> x#z+]z<:>x7é6—l— 3 (kez)
6. 3
Xét tan 3x = 0 khong la nghiém, khi d6 phuong trinh tuong duong
tan x
1=0
cot3x
< tanx = —cot3x
T
< tanx = tan <3x—|—5>

T m km
=3 x—3x+5+k7r(:>x_—z—7(k62).

Vay phuong trinh c6 nghiém x = —% + k77r (ke z).
O
€> BAITAP AP DUNG
BAI 1. Gidi cac phuong trinh lugng giac sau (gia str diéu kién dugc xac dinh).
- X = g + k27t
@ sin2x = cos (g—x). bS: _2_7r+k2_71 (ke zZ).
9 3
o k2m
) cos <2x + 7—T> = sin x. bS: 123 (ke z).
4 3m
Xx=——+k2m
4
x= Ly KT
@ cos <4x n g) —sin2x = 0. pSs: 20 3 (kez)
X=—>5 +km
17 k
@cot(Zx—%)ztan(x—%). DS:x:3—67T+?n(kEZ)

Loi giai.
(D Ta c6 phuong trinh tuong duong

sin2x = sin [z — <E — x)] & sin2x = sin (% —i—x)

2 6
T
2x:%+x+k2n x:§+k27r
& 2x:7r—<7—r—|—x>—|—k27t (keZ)< x_2_7r+k2_7r(kez)'
3 9 3
x:g+k2n
Vay phuong trinh c6 nghiém la on  kon (KEZ).
X=——+——

9+3
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(2) Ta c6 phuong trinh tuong duong
2x+z = z—x-i—k27r

cos(2x~|—z):cos<z—x>@ % 2 T (ke Z)
4 2 2x+ —=x— - +k2n
4 2
T k2w
X=-—=+—=—
=3 12 3 (ke z).
3

Vay phuong trinh c6 nghiém
(3 Ta c6 phuong trinh tuong duong
ax+ 2 =" oy tkon

cos <4x + g) = cos <%T — 2x> & ;.’[ 2 - (ke Z)
dx+ — =2x — -+ k27
5 2
T km
X=—+4+—
& 20 3 (ke Z)
X = —7—7T+k71
20
T km
X=_—+——
Vay phuong trinh c¢6 nghiém 2077T 3 (ke z).
T +km
3tk
R 2x—3—n ?ékﬂf X 75 ?"‘7
@) Piéu kién 4 & (k1 € Z).

T 2
x—g#i—i‘lﬂf x#?n—i-lﬂf
Ta c6 phuong trinh tuong duong

& 2x—¥——x+2§+kn(kez)
17 km
17 k
Vay phuong trinh c6 nghiém x = 3—67T + ?n (ke z).
BAI 2. Giai cac phuong trinh lugng gidc sau (gia st diéu kién dugc xac dinh).
x = 33,75° + k90°
3x +45°) = — . bS: Z).
@ cos (3x + 45°) Cos X = —1125° 4+ K180° (ke Z)
57  k2m
: s . T X=35 T3 .
(2 sin <x—Z) = —sin <2x—g). bS: 137 (ke Z).
x=——0+—k2m
12
T m  km
@tan<3x—§>——tanx. DS.x—EjLI(kEZ).
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X = z _|_ k_TC
@) cos <3x—g>+cosx:0. bsS: 371 2 (kewz).
X=——=+km
3
3
- X = —IN +k2m
@sm(2x+2>—{—cosxzo. bS: x_5_7r+k2_7r (ke Z).
1203
T T km
@tan(Bx—i—Z)—l—taan—O. PSix = - + = (k€ Z),
Loi giai.
(D Phuong trinh tuong duong
cos(3x +45°) = cos(180° — x)
3x +45° = 180° — x + k360°
& kez
3x 4 45° = x — 180° + k360° ( )
[ x = 33,75° + k90°
& ke2z).
x = —112,5° + k180° (kez)
[ x = 33,75° + k90°
Vay phuong trinh ¢6 nghiém = —112.5° + kI80° (ke Z).
(2) Phuong trinh tuong duong
7T .
sin (x — Z> = sin <g — 2x>
x—g: E—2x—|—k27r
& s 6 - (ke Z)
Xy =7 (E—Zx) +k2r
5tk
& 36 3 (keZ)
X = b k2
L 12
_5n, Jer
Vay ph inh conghiém | 36 3
iy phuong trinh c6 nghiém 137 (ke Z).
— T
T
(3 Phuong trinh tuong duong
k
tan(3x—g> = tan(—x) <:>3x—g: —x+kn s x= %—i—% (ke z).
A . ) A Tt km
Vay phuong trinh c6 nghiém x = o + T (ke z).
uong trinh tuong duon
(@ Phuong trinh tuong duong
T 3x—2:7t—x+k27r
cos <3x — —) = cos(m—x) & 7?% (ke Z)
3 3x—§:x—7t+k27r
X = E + Ig
& 3 2 (kez)
X=——+4kr

3
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m  km
X= =+ —
Vay phuong trinh ¢6 nghiém 3 - 2 (kewm).
X=——-+km
3
(8 Phuong trinh tuong duong
T T
2x4+ —=x— - +k2n
sin(2x+%>=sin<x—§)(:> 4 2 (k€ Z)
X = —?’ZN + k27
& __5n N K2 (ke z).
123
X = _?:Tn + k27
Vay phuong trinh ¢6 nghiém . 57 N K2 (ke z).
123
(6 Phuong trinh tuong duong
T
tan <3x + Z> = tan(—2x)
& 3x-|—g = —2x+km
o km
=——+— (ke 2).
S x 0t 5 (ke Z)
k
Vay phuong trinh c6 nghiém x = —% + ?ﬂ (ke z).
O
BAI 3. Giai cac phuong trinh lugng gidc sau
T k2w
x —_ — [
@D sin4x —2cos?x +1=0. bS }rz 3 (kez).
Xx=—+km
4
X = % +k2m
(2) 2cos 5x - cos 3x + sin x = cos 8x. bS: < Kon (KEZ).
=gt
T X = k2
3 cos (E—x> +sin2x = 0. bs: |© 3 (ke Z).
x =+ k2
m  km
X Y
@ 2sin §=c055x+1. bS: x__7T+k7'c (ke z).
4 2
T
X=——+kKk2r
4
(®) sin (?71 + x> + cos (% — x) = /3. DS: 27? (ke Z)
x=—+k2m
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Loi giai.
(1 Phuong trinh tuong duong

sindx = cos2x < sin4dx = sin (g — 2x>

4x:z—2x+k27r = k2
& 2 (keZ) e 123 (kez).
T

4X:7T—§+2x+k27-f xzz+k7T
T k27w
A S L TR e

Vay phuong trinh c6 nghiém - (ke z).

x:Z—i—kn

(2) Phuong trinh tuong duong

cos 8x + cos2x + sinx = cos 8x < cos2x = cos <§ + x)

T T
2x:§+x+k2n x:EJran
& 2x:—z—x+k2n(k€Z)@ x__z+1<2_n(kez).
2 6 3
x =2 +ken
Vay phuong trinh c6 nghiém . k2 (ke Z).
6 3
(3 Phuong trinh tuong duong
sinx + sin2x = 0 < sin2x = sin(—x)
k27
2x = —x + k2 _ X
o [2’“_ * 7;2 kez)= |* 7 3 (k € Z).
X=Th Xt ken x=rm+k2n
e
Vay phuong trinh c6 nghiém |~ 3 (ke z).
x =7+ k2n
(@) Phuong trinh tuong duong
cos5x + cosx = 0 < cos5x = cos(7T — x)
N 7'c+k7r
S5x =m—x+k2m — %6 3
keZ) & keZ
[5x:x—7t+k27'£( €2) x——z—i—k—ﬂ( €z)
42
T km
63
Vay phuong trinh c6 nghiém ok (ke z).
r*=oyty
(8 Phuong trinh tuong duong
sin(——l—x)—}—sm ———+x>:\/§<:>251n(4§+x>:\/§
x+—=£—|—k27r x:—g+k2n
& 497r ;ﬂ & 2 (ke z).
X+ — ="+ x = — +k2m
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Vay phuong trinh c6 nghiém

€)  BAITAP REN LUYEN

BAI 4. Giai cac phuong trinh lugng gidc sau (gia st diéu kién dugc xac dinh)

2 9
@) sin (3x—|—?ﬂ> = cos <X—Iﬂ).

2
(2) cos2x = sin (x - ?ﬂ)

(3 tan (3x - g) = cotx.

BAI 5. Giai cac phuong trinh lugng gidc sau

@ cos <2x+%) = —cos <x+%>.

(2) sin (2x+g> +sinx = 0.
@cot(x—%)—l—cot(%—x) = 0.

(@) sin (3x+2§> + sin (x—75n> = 0.

@cos(4x+%>+sin<x—z> = 0.

(6) tan2x - tan3x = 1.

BAI 6. Giai cac phuong trinh lugng gidc sau

@) sin5x 4 2cos? x = 1.

X =
bS: 36
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1—tanx T
@Coth—m DS.X—Z‘FkT[ (kGZ)
‘e 27 n k2m
| Ty, L (4n - bRl
@sm<3x—|—g>—|—sm<? 3x)—\/§. bS: x_7_7t+k2_7r (ke z).
~ 45 3
w  km
X=—+—=
() cos 2x cos x + cos x = sin 2x sin x. DS: 4 - 2 (ke Z).
X =——+kn
2
5 k2
@cos<3x+g>+sin<?n—|—3x>:2. DS:x:—g+Tn(k€Z).
(3 DANG 3.2. Ghép cung thich hop dé ép dung céng thitrc fich thanh tng
cosa +cosb =2cosa—;b -cosa;b cosa —cosb = —ZSina—;b -sina;b
sina—l—sinb:2sina+b -cosa_b sina—sinb:2cosa+b -sina_b
2 2 2 2
2 4 2 S 2 R 2979 .5 o s g S g ...a+b a—">
Khi dp dung téng thanh tich doi voi hai ham sin va cosin thi duoc hai cung mdi la — Ty
| Do dé khi sit dung nén nhdm (téng va hiéu) hai cung mdi nay trudc dé nhém hang tir thich hop
¥ sao cho xudt hién nhan tir chung (cimg cung) vdi hang tir con lai hodc cum ghép khdc trong
phuong trinh can gidi.

€ vioy

VI DU 1. Giai phuong trinh sin 5x + sin 3x + sinx = 0.

@ Loi gidi

Ta co

pS: ’% (ke Z)

sin5x + sin3x 4 sinx = 0 < (sin5x 4 sinx) 4 sin3x = 0 < 2sin3x cos 2x + sin3x = 0

& sindx(2cos2x+1) = 0« |30
X X =
SILSXLLCO8 2cos2x+1=0
_x_k_"
3x = k7t 7?
& 1keZ)e |x==+1n (kleZ).
COS2x = —— 3
2 7 ;
_x— 3+7T

Két hop nghiém trén dudng tron lugng gidc, ta dugc phuong trinh c6 nghiém x = Ig, (k € Z).

O
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. k 12
VI DU 2. Giai phuong trinh cos 3x + cos2x +cosx +1 = 0. ps: =+ 2 T

1T 23T
(k,1€Z)
@ Loi gidi

Ta co

cos3x + cos2x +cosx +1 =0 < (cos3x +cosx) + (cos2x+1) =0
& 2c082xcosx +2cos’x =0 < 2cosx(cos2x +cosx) =0
cos2x =0

x
& 4C052xc0537xcosE =0 |COS— =0

2 x
Z=0
cos 5
i T
== mw km
2x = > +krt x = 1 + >
& 3 _ E+ln klmeZ)< | _n 121 (kl,meZ).
2 2 "33
x 7
_§:5+mn X =7+ m2r
) k
Keét hgp nghiém trén duong tron lugng giac, ta dugc phuong trinh c6 nghiém x = % + 77-[,
T 127
==+ —,(klec2). [
x =24 7 )
€> BAITAP AP DUNG
BAI 1. Giai cac phuong trinh lugng gidc sau
2
@ sinx + sin2x + sin3x = 0. bsS: kg, i?n +12rt, (k1 € Z)
k
(2) cos x + cos3x + cos5x = 0. DS:%(—F?N,:E%—I—ZT[, (k,1 € Z)
. . km m 7
(3) 1 —sinx — cos2x +sin3x = 0. bS: 5T e +m2r, e +m2m, (k,m € Z)
(@) cos x + cos2x + cos 3x + cos 4x = 0. bS: mnp
Loi giai.
@ Taco
sinx +sin2x +sin3x = 0 < 2sin2x cos x +sin2x = 0
& sin2x(2 t)—0e sin2x = 0
sin 2x(2 cos x =
2cosx+1=0
2x =kt X = k_7r
& 1(keZ) & 271 (k,1e€2Z).
cosr="3 x =425 4127
A . . A krm 27
Vay phuong trinh c6 nghiém x = —, x = £+— + 127, (k,] € Z).

2 3
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(2 Taco
cosx +cos3x +cosbx =0« 2cos3xcos2x +cos3x =0
cos3x =0
< c0s3x(2cos2x+1) =0 <
2cos2x+1=0
3x:§+k7r x:erlﬂ
& | kez) & 6 3 (klez).
X = —— — 4
Ccos 2x > X j:3—|—l7r
Vay phuong trinh c¢6 nghiém x = % + k?n, X = j:g +im, (k1 € Z).
(3) Tacod
1 —sinx — cos2x +sin3x = 0 < 2cos2xsinx + 2sin®x = 0
) . sin2x =0
& 2sinx(cos2x +sinx) =0 < .
cos2x = —sinx
_x_k_ﬂ
[2x = kT 2 -
& m\ (k€eZ) & |2x=x+ = +127 (k,leZ)
CoS2x = cos (x + —) 2
L 2 T
2x:—(x+5>-|—127r
_x_k_7_[ -
2
T
& x:E—HZn (k,1 € Z).
yo T Bm
IS 3

. k
Ket hogp nghiém trén duong tron luong giac, ta dugc phuong trinh c6 nghiém x = 77[,

7
X = —E+m27t,x: —7T+m27t, (k,m € Z).

6 6
@) Ta co
3x X 7x X
cosx+c052x+cos3x—i—cos4x:O©2c057cos§+2cos7cos§:0
X 7x 3x X 5x
& ZCOSE (c057+cos?) —O(:>4cosicos?cosx—0
cosx =0 x:E+kn
2
X
o [©0s5=0 o lx=n+k2r (ke 2).
cosS—x—O x—n—i—kZﬂ
2 5 5
R . , n T w  k2mr
Vay phuong trinh conghlemx:E+k7r,x:7r+k27t,x:g+T, (ke z).
OJ
BAI 2. Giai cac phuong trinh lugng gidc sau
k 12 12
@ sin5x +sinx + 2sin? x = 1. ps: T ML R 5—n+—7T,(k,l€Z)

4" 2718 3718 ' 3
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55

sinx 4+ sin2x 4+ sin3x = 1 + cosx + cos2x. DS: i + k7, i—n
2

2 7T 57
(ke z)

7
(3) cos3x —2sin2x —cosx — sinx = 1. DS:—E—t—an,—z—i—l i

5 5 N,E—I—ln,(k,leZ)
. . . krm
(@) 4sin3x + sin5x — 2sin x cos 2x = 0. bS: 5 (ke z)
Loi giai.
@) Tacé
sin5x + sinx + 2sin’x = 1 < (sin5x 4 sinx) — (1 — 2sin®x) = 0
& 2sin3xcos2x —cos2x = 0 < cos2x(2sin3x —1) =0
PR
or— 0 402
COS 2X = w127
& = —+ = (klez).
2sindr—1-0" [*=15t 3 )
x_571+127r
" 18 3
. . ) A o km  m  12m  5m  I2m
Vay phuong trinh c6 nghiém x = — + S X=gt 3 A=1g + = (k1 € Z).
(2 Tacod

sinx 4 sin2x 4+ sin3x = 1 + cos x + cos2x < (sin3x +sinx) +sin2x = (1 +cos2x) +¢ x
& 2sin2xcosx + sin2x = 2cos® x + cos x < sin2x(2cosx +1) — cosx(2cosx +1) = 0

cosx =0
< cosx(2cosx+1)(2sinx —1) =0« [2cosx+1=0

2sinx—1=0
x=—+km
cosx =0 227r
& |5 = 75 o (ke z)
1 x = —+k2m
sinxy = — 56
x:%+k27r

2
Vay phuong trinh c6 nghiém x = g +km, x = +2 k2m, x = T4 k27, x = S k2,
(ke Z).

(3) Taco

cos3x —2sin2x —cosx —sinx =1 < (cos3x —cosx) —2sin2x — (sinx+1) =0
& —2sin2xsinx —2sin2x — (sinx +1) =0 < 2sin2x(sinx+1) — (sinx+1) =0
sinx+1=20
& i 1)(2sin2 1) =0«
(sinx +1)(2sin2x +1) 2sin2x +1=0

X = —%T + k27
sinx = —1

T
1& |[x=—=5+In (k,lEZ).
sin2x = ) 12
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7
Vay phuong trinh c6 nghiém x = —g + k27T, x = —% +i, x = 1_7; +1m, (k1 € Z).
@) Taco

4sin3x +sinbx — 2sinxcos2x = 0 < 4sin3x + sinbx +sinx —sin3x = 0
< 3sin3x + 2sin3xcos2x = 0 < sin3x(3 4 2cos2x) =0

sin3x =0 - km (ke Z)
X=—, .
3 +2cos2x = 0 (vO nghiém) 3

Vay phuong trinh c6 nghiém x = l%, (ke ).

l
€)  BAITAP REN LUYEN
BAI 3. Gidi cac phuong trinh lugng giac sau
(@) sin3x + cos2x — sinx = 0. bS: il + ]z, z + 127, 5—7T + 12, k, 1 € Z
4 276 6
(2) sinx —4cosx + sin3x = 0. DS:ngkn,kEZ
(3) cos3x +2sin2x — cosx = 0. bS: I%T,kEZ
k2 7

(@) cos x — cos2x = sin3x. DS: + krt, —% + k2, ke Z

R

BAI 4. Giai cac phuong trinh lugng giac sau

k
@) sin5x + sin3x + 2cosx = 1 + sin 4x. ps: —% + 7” :t% 127, (k1 € Z)
k 127t 5 12
@) stlzx %)sin3x + cosb5x = sin10x + cos 8x. DS: g + krt, —% + Tn’ % + ?ﬂ, 3—75 + ?71’
S e
7
(3) 1+ sinx + cos3x = cos x + sin 2x + cos 2x. DS: kr, ig + k27, —% + 127, ?71 + 127,
(k1 € Z)
k 2
(@) sin x + sin2x + sin3x = cos x + cos 2x + cos 3x. DS: % + 7”, i?n + 127, (k, 1 € Z)
[0 DANG 3.3. Ha bac khi gdp béc chan cta sin va cos
Sir dung cong thirc ha bic
@sinza:ﬂ. @COSZDC:M.
2 2
1 — cos 2« 1+ cos 2«
tan’q = ————. 2y =0
@ e 1+ cos 2« Qetn 1 —cos2«
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57

Doi vdi cong thitc ha bic cila sin va cosin
Xe 1A A A A ]- N - 1% A A
— Moi lan ha bic xuat hién 5 Ui cung goc tang gap doi.

— Muc dich cd viéc ha bic dé triét tiéu hﬁng s6 khong mong muon va nhom hang tir thich
hop dé sau khi dp dung cong thitc (t6ng thanh tich sau khi ha bdc) sé xudt hién nhan tir

chung hodgc lam bai todn don gidn hon.

< vioy
kmr m  km

. 1 T
1A J ia2 — 2 = — .- -
szIDU )1. Giai phuong trinh sin” 2x — cos” 8x 2cos 10x. bS 20 + 0’ 18 + 3
e”Z

@ Loigidi

Ta c6

1 — cos4dx _ 1+ cosl6x _ 1c0510x
2 2 2

< cos16x +cosdx —cos10x =0 < 2cos10x cosb6x — cos10x =0

Tk

cos10x =0 xzﬁ 10

=
2cos6x —1=0 x—:|:£+k—7r
18 3

. . W _om km  m  km
Phuong trinh ¢6 nghiém x = 20t 100" iﬁ +5 (ke z).

1
sin?2x — cos? 8x = 5 cos 10x &

(ke zZ).

. 3 k
VI DU 2. Gidi phuong trinh cos? x + cos? 2x + cos? 3x + cos? 4x = > ps: =+

8 4’
1 —1—+/5 1 -1 5
+— arccos —\/_ + I7t, === arccos V5 +

: 2 : — i (k1 € Z)

@ Loi gidi

Ta co

cosZ x + cos? 2x + cos? 3x + cos24x = %

1 2 1 4 1
- + cos x+ + cos x_|_ +COS6x+cosz4x:§
2 2 2 2
& €os6x + cos2x + cosdx + 2 cos? 4x = 0 < 2cos 4x cos 2x + cos 4x + 2 cos? 4x = 0
& cosdx(2cos4x +2cos2x +1) = 0 < cos4x(4cos?2x +2cos2x —1) =0
[ cosdx =0 x:z+k_n
-5 8§ 4
- - 1 -1 =
o | cos2x = T e |x= :I:Earccos ] V5 +1rt (k1 € Z).
L+v5 1 145
_cost: 4 x = iiarccos+\/_—|—l7t
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k 1 e 1 -1
Phuong trinh c6 nghiém x = %—i—%,x: :I:E arccosT\/g—l—ln,x: ii arccos+\/§+
I, (k1 € Z). O
€> BAITAP AP DUNG
BAI 1. Giai cac phuong trinh lugng gidc sau
@sinzle. DS—+k ,(kez)
2 4 4’
3 . km 5m  km
2(2x=2) =2, = T (kez
@ cos? (20— 3) = PS:ut 2ty ke
2
@) cos?x = +\/§. PS: + - +kx, (k€ Z)
4 12
@ 4sin’x —1 =0, DS:i%+k7r,(keZ)
21 s 137  km 297 kn
L2
— | = — — bS:——+—,——+—,(keZ
@51n<3x+3> sm(4 x) S48+4' 24+2,(€ )
g af T _1 1 —2+V2
(6 cos*x + sin (x+4) =1 DS.jzzarccos 5 n, (ke Z)
Lai giai.
@) Tacod
1 14cos2x 1 Tk
.2 1 1Tcossx _ _ Tt Kkm
sin"x = 5 < > 2<i>cos2x 0 x 4+ 4,(kEZ).
k
Vay phuong trinh c6 nghiém x = g—l—f, (ke zZ).
(2 Tacé
1+cos<4x n) x=2 km
T 3 S 2) . 1 YN
cos <2x 4>—4<:) 5 —4<l)s1n4x—2<:> x_5_7T k_ﬂ(kEZ).
24 2
. . . A krm _57‘( k7t
Vay phuong trinh c6 nghiém x = > 4+ X i +—= K ,(kez).
(3) Taco
2 1 2 2
cos? x = +4\/§<:> +C205 - +4\/_(:>c052x—§@x—:|:12+k7r (ke Z).

Vay phuong trinh c6 nghiém x = +

(@) Taco

B +km, (k € Z).

1
4sin2x—1=0<:>2(1—cos2x)—1=0(:>c052x:E(:xzi%—kkn,(keZ).

Vay phuong trinh c¢6 nghiém x = i% +km, (ke Z).
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(5) Taco
1—COS<6X+—7T> 1 cos<7——2x)
sin’ 3x+2—n = sin? n x| & S/ _
3 4 2 2
6x+4—n—7—n—2x+k2n
47 77 3 2
& cos|6x+ — ) =cos| =+ —2x| & (keZ)
3 2 4 77
6x+ —=—|—=—2x | +k2x
3 2
x_137T km
48 4
& x__29_7T+k_7T(keZ).
24 2
A . . A _ Bmr  km 2971 | km
Vayphuongtrlnhconghlemx—E—i—f,x——g—i—?, (ke Z).
®) Taco

7T 2
1+coszx)2+ 1 —cos <2x+5) 1

1
cos4x-|—sin4(x+z)=1(:>< > > 1

4

& (14+cos2x)?+ (1+cos2x)? =1 < 2cos?2x +4cos2x+1=0

2-Vv2
cos2x = — (vO nghiém) 1 242
& & x = x-arccos ———— + ki, (k € Z).
—2 4+ \/§ 2 2
cos2x = —
1 -2 2
Vay phuong trinh c6 nghiém x = :I:E arccos +\/_ +km, (ke Z).
U
€)  BAITAP REN LUYEN
BAI 2. Giai cac phuong trinh lugng gidc sau

@ sin®2x +sin®x = 1. bS: ]%, (ke z)

k
@) sin?2x + cos?3x = 1. pS: ?” (k€ Z)

. 9 .9 .9 3 Tt km o7
(3) sin”x + sin”2x + sin 3x:§. DS:§+T,i§+lﬂ,(k,l€Z)
’ ’ ” 3 m km @

(@) cos?” x + cos?2x + cos 3x:§. DS:g—l—T,ig—I—lﬂ,(k,lEZ)

k k
(®) sin?x + sin®2x + sin3x = 2. DS:%+§,%+§,(keZ)

l l

(®) sin’ x + sin? 3x = cos? 2x + cos? 4x. ps: =~ + kr, il + _71’ l + i[, (k,1 € Z)

2 4 2710 5

in® inxcostx = V2 ,_ [ knodm kn

(@) sin’ x cos x — sin x cos® x = 5 PpS: 16+2,4+2,(k€Z)
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sin® x cos x + sin x cos®

V2

X =——"

4

BAI 3. Giai cac phuong trinh lugng gidc sau

1) sin?4x + cos? 6x = sin10x, Vx € <0; g)

4

(3) 2sin®2x +sin7x — 1 = sin x.

2) cos3x + sin7x = 2sin? (E + 5;) — 2cos

@) cos? x + cos® 2x + cos? 3x + cos? 4x = 2.

() cos? x + cos® 2x + cos? <% - 3x>

(6) sin?4x — cos? 6x = sin (%T + 10x> ,Vx € (O, g)

7
T

(7) sin?3x — cos? 4x = sin® 5x — cos? 6x.

tan? x + sin® 2x = 4 cos? x.

(9) cos?3x - cos2x — cos® x = 0.

élsinZE — \/§c052x =1+ 2cos? (

2

x_37r
4

)

5
DS:—%—kkn,g—kkn,(kEZ)
37 k7t
DSX—T,X E,k—1,4
_ Tk
12 6
bS: x:%—i—kn (kez)
g T K
" 8 " 2
'x_7T+k7'c
8 4
T k2w
x=1gt 5 | )
_ st ken
718 3
PR
10 5
pS: |, T kT kez
x =7 2( )
_x:g—i—kn
PR
6 3
bsS: x:—%+k7r (ke Z)
g Tt K
i 12 2
T T  kr
DS.X—E,x—% 10,k—0,4
—ng—i—kn
pS: x:’% (ke Z)
y
"9
pSix= 2+ ke z)
42
bS:x=— (ke Z)
x:5—ﬂ—|—k2n
pS: o (k € Z)
x = —4+k271
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[ DANG 3.4. X&c dinh nhén t& chung dé dua vé phuong trinh tich

Da s dé thi, kiém tra thuong la nhitng phuong trinh dua vé tich s6. Do do, trudc khi gidi ta phdi
quan sdt xem chiing cé nhitng lugng nhan tir chung nao, sau dé dinh hudng dé tich, ghép, nhom phi
hop. Mt s6 lugng nhan tir thuong gip:

1. Cdc biéu thitc ¢6 nhin tir chung vdi cos x + sin x thuong gip la:

— 1+ sin2x = sin? x 4 2sin x cos x + cos? x = (sin x + cos x)?

— €0s2x = cos? x — sin? x = (cos x + sin x)(cos x — sin x)

4

— cos* x — sin* x = (cos? x — sin? x)(cos? x + sin? x) = (cos x + sin x)(cos x — sin x)

— cos® x — sin® x = (cos x F sin x) (1 = sin x cos x)
sin x cos x £ sinx

— 1lx+tanx =1+ =
Ccos X CoS X
CcoSs X sin x &+ cos x

— 1+cotx =1+ =

sin x sin x

— cos (x— g) = sin (x+g) = %(sinx—kcosx)
T

— sin (x— Z) = —cos (x+z) = L(sinx—cosx)

1)~ 7
2. Nhin dudi géc d6 hing ding thiic s6 3, dang a> — b*> = (a — b)(a + b), ching han:

.2 2
.2 sinx =1—cos“x = (1 —cosx)(1l+ cosx
— sin x—l—coszx:1=>[ 2 ( ) )

cos?x =1 —sin?x = (1 —sinx)(1 + sinx)

3 2

— cos®x = cos x - cos? x = cos x(1 — sin? x) = cos x(1 — sinx) (1 + sin x)

3 2

— sin’ x = sin x - sin® x = sin x(1 — cos? x) = sinx(1 — cos x) (1 + cos x)

g 3

— co0s” x —sin” x = (cos x F sin x)(1 £ sin x cos x)

— 3—4cos’x =3 —4(1 —sin®x) = 4sin’x — 1 = (2sinx — 1)(2sinx + 1)

— sin2x = 1+4sin2x — 1 = sin®x + 2sinxcosx +cos’x — 1 = (sinx +cosx)? —1 =
(sinx + cosx — 1)(sinx + cosx + 1)

— 2(cos* x —sin*x) + 1 = 3cos? x — sin® x = (/3 cos x — sinx) (/3 cos x + sin x)

3. Phdn tich tam thitc bic hai dang: f(X) = aX?> +bX + ¢ = a(X — X1)(X — X2) vdi X c6 thé'la
sin x, cos x va X1, Xp la hai nghiém cua f(X) =0

¢ vioy

Vi DU 1. Giai phuong trinh 2 cos x + v/3sinx = sin2x + /3.  DS: g + k2, :l:% +k2m,
(kez)

@ Loi gidi
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Ta c6:2cosx + \/gsinx =sin2x + \/§

< (2cosx —sin2x) + <\/§sinx— \/§> =0
& 2cosx (1 —sinx) 4+ /3 (sinx —1) =0
& (1 —sinx) <2cosx— \/§> =0

sinx =1 x:7—T+k27r -
& V3 & 2 ,k € Z Vay phuong trinh c6 nghiém la: x = — + k2m;
cosx:7 x:ig+k2n 2
x=tZlmkeZ O

VI DU 2. Giai phuong trinh cos 2x + (1 + sinx) (sin x + cos x) = 0. DS: 7w + k277, ?:Tn + krt,
(k,1e€2Z)

@ Loi gidi

Ta c6: cos2x + (1 +sinx) (sinx +cosx) =0
& cos? x —sin? x + (1 + sinx) (sinx + cosx) = 0
& (cosx —sinx) (cosx +sinx) + (1 +sinx) (sinx 4+ cosx) =0

& (sinx 4+ cosx) (cosx+1) =0

cosx = —1 x = 7+ k271 x=m+k2n x=m+k2mwr
cosx +sinx =0 < \/Ecos(x—z):() < x—zzz—kkn < x:3_7r+kn Vay
4 3 4 2 4
phuong trinh c6 nghiém la: x = 7+ k271; x = In+k7'[,k€Z [
VI DU 3. Gidi phuong trinh (sin x — cos x + 1) (—2sin x + cos x) — sin2x = 0. bs:

x:k2n;x:37n~|—k2n;x:_Tn+k27'c,k€Z
@ Loi gidi

Ta c6: (sinx —cosx + 1) (—2sinx + cosx) —sin2x =0

& (sinx —cosx + 1) (—2sinx +cosx) + (1 —sin2x) —1 =0

& (sinx — cosx + 1) (=2sinx + cos x) + (sinx — cosx)> —1 =0

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

( ) (

i
& (sinx —cosx +1) (—2sinx 4+ cosx +sinx —cosx —1) =0
& (sinx —cosx+1)(—sinx—1) =0
1 x— 2= 7T+k271
- _ = _C
(aim v — _ V/2sin x— = +1=0 sin(x—— ) =—= 4 4
o s1nx.cosx+1—0<:) (_ 4) o ( 4> V2 o X_E:n+z_|_k2
sinx = —1 X=—7T-I-k27T x—j-l—an 4 —7T 4
x =k2m
3r
N x:7+k2”,kez
—7T
= —+k2
_x > + K271

Vay phuong trinh ¢6 nghiém la: x = k27; x = 3; + k27T, x = _Tﬂ + k2, k € Z O
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Vi DU 4. Giai phuong trinh <2 sinx — \/5) <sinxcosx + \/§> =1—4cos?x. DS:
X = §+k27r;x: 2§+k2n;x:kn,kez
(& Loi gidi

Tacé:(Zsinx— 3 (sinxcosx+\/§>:1—4coszx

<ZSinx— ><51nxcosx+\/§> =1—4(1—sin’x)
<2smx—\/§) <smxcosx+\/§> =4sin?x —3
<2smx—\/§) <smxcosx—|—\/§> = (2sinx—\/§) <2sinx-|—\/§) =
(251nx—\/§) (sinxcosx —2sinx) =0
(251nx—\/§> sinx (cosx —2) =0
s s
sinx—i5 x:§7‘r|‘k27f x_2§+k2n
And 2 P lx=n—->+kr x:—7T-|—k27T’k €Z
sinx =0 3 3
x:kﬂ x:kT[
A . . a1y T 27
Vay phuong trinh c6 nghiém la: x = §+k27r;x= ?—I—kZN;x:kn,keZ O

€) BAITAP AP DUNG

BAI 1. Gidi cac phuong trinh lugng giac sau

1) sin2x — v/3sinx = 0. DS:x:%—l—an;x:—%-i—an;x:kn,kEZ
5

@ (sinx + cosx)? =1+ cosx. DS:x:E+kn;x:z+k2n;x:—n+k2ﬂ,kez
2 6 6

(3) sinx + cos x = cos2x. PS: x = —z+k7r;x: 3—7T+k27r;x:k27r,k€ Z

4 2

@ cos2x + (14 2cosx)(sinx — cosx) = 0. PS: x =" tkmx=—-2+knkeZ

4 4
Loi giai.

(1) Ta c6 Ta cé: sin2x — /3sinx = 0
< 2s8in X cosx — \/§sinx =0
& sinx <2cosx— \/§> =0

sinx =0 x:kn’
< (:05,_’)(:\/7§<$ x:i%—FkZT[,kEZ

Vay phuong trinh c6 nghiém la: x = % +k2m; x = —% +k2m,x=km, ke Z

L. 2

(2) Ta co: (sinx 4+ cosx)” =1+ cosx
& sin?x 4+ 2sinxcosx 4+ cos?x — 1 —cosx = 0
& 2sinxcosx —cosx =0
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X = i + k7t

cosx =0

& cosx(2siny—1) =0« | . 1< x:€+k2ﬂ,k€Z
sinx = 5 0

n . . i 1s T T 57
Vay phuong trinh c6 nghiém la: x = 5 +km;x = 3 + k2 x = < +k2n,keZ
(3) Ta cé: sinx + cosx = cos 2x
& sinx + cos x = cos? x — sin? x

& sinx + cosx = (cos x + sin x) (cos x — sin x)
& (sinx +cosx) (1 —cosx+sinx) =0

. T ; T\ —
sinx + cosx =0 \/§s1n<x—|——>=0 sm<x+4>—0
. < g T -1

sinx—cosx =1 7 | agn (v ) = 17 s (2 T) = 2

4/ V2
T
x+Z:k7r x=-"4kn
T -7 4
& x—Z:T+k27t<:) x=kn keZ
31
T _ o7 x=—+k2m
X 11 +k2m 2 .
Véyphuongtrinhcc’)nghiémlé:x:—g—i—kn;x:77-[+k27r;x:k27r,k€Z

Ta co

Ta c6: cos2x + (1 4+ 2cosx)(sinx —cosx) =0

& cos? x —sin? x + (14 2cos x)(sinx — cosx) =0

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

& (cosx —sinx)(cosx —sinx —1) =0

s T T
COS X — sinx = 0 cos(x+—>:O X+ —=_—~+kmt x = —+km
& 1 & 4.2 & ke
COSX —sSmx = cos<x+z) =1 x+Z:k27T x:—z+k27r
R . . a1 T T
Vayphu’ongtrmhconghlemla:x:Z+k7(;x:—z+k2ﬂ,kez
]
BAI 2. Gidi cac phuong trinh lugng giac sau
@ (tanx + 1) sin x + cos 2x = 0. ps: x:—g+kn,kez
(2) sinx(1+ cos2x) +sin2x = 1 + cos x. DS: x =1+ k2m;x = %qtkn,ke Z
. . 7T 7T 7T
@sm2x+cosx—\/§sm<x—z>:1. DS:x:—E—i—an;x:iquan,kEZ
T 1+ cos2x T T
2 <__ >.+:1 , PS:x=—+k,keZ
@) /2 cos T g + cotx S:x 4+ 5 €

Loi giai.

(@) Ta c6: (tanx + 1) sin® x + cos2x = 0

sin x . .
& < +1> sin? x + (cos? x — sin? x) = 0
Ccos x

& (sinx + cos x) sin® x + cos x(cos x — sin x)(cos x 4 sinx) = 0
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& (sinx + cos x)(sin? x 4 cos? x — sin x cos x) = 0
1
& (sinx +cosx)(1 — Esin2x) =0

sinx +cosx =0
sin2x = 2(loai)

—%+k7r,kez

@sinx—kcosx:O(:)\/isin(x—i—g) =0 x+—-—=knex=

=] X

Vay phuong trinh c6 nghiém la: x = —%T +km, ke Z

(2) Ta co: sinx(1 + cos2x) +sin2x =1+ cosx
& 2sinxcos? x +sin2x = 1+ cos x
& sin2xcosx +sin2x = 1+ cos x
< sin2x(1+ cosx) =1+ cosx

& (14 cosx)(sin2x —1) =0 & { kez

cosx — —1 x=m+k2r x=m+k2r
. 4
sin2x =1

=2 tkon T |x= Sk
- 2 4
Vay phuong trinh ¢6 nghiém la: x = 7+ k2m;x = 1 +kr,keZ

(3) Ta co: sin2x + cos x — v/2sin <x— %) =1
& sin2x 4+ cosx —sinx+cosx—1=0
& sin2x 4+ 2cosx —sinx—1=0
& 2sinxcosx +2cosx — (sinx+1) =0
& 2cosx(sinx+1) — (sinx+1) =0
& (sinx+1)(2cosx —1) =0

[sinx:—l x:_EHm

~

1 < % ke
cosx =5 x:i—§+k27r

Vay nghiém ctia phuong trinh la: x = —g +k2m; x = :tg +k2m, ke Z
(@) Ta cé Diéukién: sinx # 0 < x # kr, k € Z

1 2
Ta c6: V2 cos (%—x) -M =1+ cotx

. 1+ cos2x sin x + cos x
(cosx +sinx) - =

sin x sin x
(sinx + cos x)(1 + cos2x) — (sinx + cosx) =0
(

&
&
& (sinx + cos x) cos2x = 0

& & & 4 & i

cos2x =0 2x =2 4k 2x = —~+km x=—+k=

. 7T 7T 7T
[sinx—i—cosx:O \/Esm<x—|—z>:0 X+ —=km X=—— 4k
2 2 42

z
4
Vay nghiém ctia phuong trinh la: x =

S x = —|—k%,k€Z

s

T
k—,keZ
n + > €

€)  BAITAP REN LUYEN
BAI 3. Giai cac phuong trinh lugng gidc sau

@1+tanx=2\/§sin(x+%). ps: xz—%—i—kn;x::l:g—i—kzn,kez

(2) cosx + cos3x = 14 v/2sin <2x—|—g>. PS: x = —%—kkn,’x = g—kkn;x =k, ke Z
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@) (2cosx +1)(cos2x +2sinx —2) = 3 — 4sin? x.. bS:
X = 2?”+k27r;x = —2?”+k27r;x = g—i—kn,k cZ

@ (2sinx —1)(2cos2x + 2sinx +3) = 3 — 4 cos? x. bS:
X = %—l—an;x = 5%—|—k27r;x = g+k7r,k cZ

BAI 4. Giai cac phuong trinh lugng giac sau

1) 4sin? x 4+ 3v/3sin2x — 2 cos? x = 4. PS: x = g—i—krc;x = %—i—kn,k /4
2 (cosx + 1)(cos2x 4 2cos x) +2sin? x = 0. PS:x =n+k2m,keZ
7
(3) 1+ sinx + cos3x = cos x + sin 2x + cos 2x. bS: krt, j:g + k27, —% + 127, %T + 127,
(k1 € Z)
k 2
(@) sin x + sin 2x + sin 3x = cos x + cos 2x + cos 3x. ps: * + —n, 7 + 127, (k, 1 € Z)

8 2 3
BAI 5. Giai cac phuong trinh lugng gidc sau:

(@) 2sin? x — v/3sinx cos x + cos? x = 1.
PS:x =km,x = %—Hm.

(2) 4sin2xsinx + 2sin2x — 2sinx = 4 — 4 cos? x.

7
PS:x =k, x = —% + ko27mm,x = ?ﬂ +k32mvax = i% + k427w vOi ke, ko, k3, kg € Z.

) 4sin®x +31/3sin2x — 2cos? x = 4.
PS: x = g+k7tvéx: %+k’7r,vc’5ik,k’ cZ.

@) (cosx +1)(cos2x 4 2cosx) +2sin® x = 0.
PS:x =+ k2, k € Z.

® (2cosx +1)(sin2x + 2sinx —2) = 4cos®x — 1.

2
PS: x — :tg F k2T vAx = %-i—kzn, véiky, ky € Z.

® (2sinx —1)(2cos2x +2sinx +3) = 4sin®x — 1.
5
DS: x = %+k12n,x = ?n+k22nvéx = g—kkgn,véikl,kz,kg €.

2sinx —1)(2sin2x + 1) +4cos? x = 3.
@ (

5
PS: x — % k27, x = ?” 4 Ko27T, X = ks, x = ig 4 kg7t VGi Ky, Ky, ks, Ky € Z.

(2sinx —1)(2cos2x + 2sinx + 1) = 3 — 4 cos? x.
T 51 . T T,
DS: x = g+k127r,x = ?+k2271vax = Z+k3§,v01k1,k2,k3 €.

(9) sin2x = (sinx + cosx — 1)(2sinx + cos x + 2).
DS:x = o +km, x = K27, vSi k, K € Z.

2(cos* x —sin*x) +1 = v/3cos x — sin x.

PS: x = %—l—kﬂl’, X = §+k22n, X = —% + k327, voiky, ko, k3 € Z.
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Loi giai.

@) Tacod

ZSian—\/gsinxcosx—kcoszx:l = sinzx—\/§sinxcosx:0
& sinx(sinx —v/3cosx) =0

[sinx =0
=
_sinx— \/gcosx =0
[x =kt
==
_tanx = \/5
[x =kt
< T ,(k,neZ).
X = 3 +nmr

Vay phuong trinh da cho c6 hai nghiém la x = kr va x = g +nnvéik,neZ.

PS:x =km,x = %T—Hm.

(2 Tacod

4sin2xsinx +2sin2x —2sinx =4 —4cos’x < 2sin2x(2sinx +1) —2sinx(2sinx +1) = 0
& (2sinx +1)(4sinxcosx —2sinx) =0
& (2sinx+1)(2cosx —1)sinx =0
[sinx =0
1

COSX = —
A 2

sinx = 1
2

[x = k17T

X = —%+k22ﬂ
< 7
X = g+k327r

X = ig + k27,

7
Vay phuong trinh da cho c6 nam nghiém la x = ki, x = —% +k2mx = ?ﬂ + k327 va

X = :]:g + k427w vOi ke, ko, k3, ks € Z.

7
DS: x = k71, x = —% k270 = ?" k2 vax = ig k271 Vi ky, ko, k3, ks € Z.
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(3) Taco

4sin2x+3\/§sin2x—2coszx:4 & 6\/§sinxcosx—6coszx:0
& cosx(V3sinx —cosx) =0

[cosx =0
=
_\/gsinx—cosx:O
-x: z—|—k7r
o 2
_cotx:\@
X = g—l—kn
=
=" 4kn
L 6

Vay phuong trinh da cho c6 hai nghiém la x = g +krvax = % + k', voik, kK € Z.

DS:ng—kknvéx: %—i—k’n,v(xik,k’ cZ.

@ Taco
(cosx 4+ 1)(cos2x +2cos x) +2sin®x = 0
& (cosx 4 1)(cos2x +2cosx) 4 2(1 — cos? x) = 0
< (cosx+1)(cos2x +2cosx+2—2cosx) =0
& (cosx+1)(cos2x+2) =0
& cosx = —
& x=mn+k2r

Vay phuong trinh da cho ¢c6 mét nghiém la x = 7+ k277, k € Z.
PS:x =n+ k2, k € Z.

(5) Tacod

(2cosx +1)(sin2x + 2sinx —2) = 4cos®x — 1
< (2cosx +1)(sin2x +2sinx —2) = (2cosx —1)(2cosx + 1))
< (2cosx +1)(sin2x +2sinx —2 —2sinx+1) =0
& (2cosx+1)(sin2x —1) =0

[ 1
P

| sin2x =1

i 27

X=+—4+k2n
N 3

T

2x:5—|—k227r

X::|:2—7T—|—k127'(
@ 3

x=" thon

R

2
Vay phuong trinh da cho c¢6 ba nghiém 1a x = :I:?n +ki2rvax = g + ko, v6iky, ko € Z.

p
PS: x = ig k2 vax = %+k2n, véiky, ky € Z.
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6 Taco

(
(
(
(

69

2sinx —1)(2cos2x + 2sinx 4 3) = 4sin”x — 1

2sinx —1)(2cos2x + 2sinx +3) = (2sinx + 1)(2sinx — 1)
)(2cos2x +2sinx +3 —2sinx —1) =0

2sinx —1)(cos2x+1) =0

2sinx — 1

_sinx—l
2
_cost:—l
i T
= — + k2
X 6+17T
x:5—7T+k227T
6
T
= — + ka7,
X 2-|- 37T

Vay phuong trinh da cho ¢6 ba nghiém la x = % k2, x = 5?” k2 vax = % t ks,

voikq, ko, k3 € Z.

@ Taco

Vay phuong trinh

X = :]:g —|—k47TV(’ﬁ

bS: x = %+k127t,x: 5?7T+k227rvéx: §+k37t,véik1,k2,k3 € Z.

2sinx —1)(2sin2x +1) +4cos®x = 3
(

& (2sinx —1)(2sin2x +1) +1—4sin’x =0
& (2sinx —1)(4sinxcosx +1—1—2sinx) =0
o Slnxzz

|2sinxcosx —sinx =0

_sinx— 1

2

& sinx =0

cosx = 1

i 2

- T

= — +k2
X 6 + K127
57
= — + k2

N X G + K271

x:k37'[

x::tz—i—ky'c.

; 3
~ L. A . T 51

da cho ¢6 nam nghiém la x = 3 + k12m, x = 5 + k2, x = ks,

kl/ kZ/ k3/ k4 cZ.

DS: x = %+k127‘[, X = 5?7-( + kp27m, x = k3T, x = :EE + kgt vOiky, ky, k3, kg € Z.

3
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(2sinx —1)(2cos2x +2sinx +1) = 3 — 4cos? x
(2sinx —1)(2cos2x +2sinx +1) = 4sin’x — 1
(2sinx —1)(2cos2x +2sinx+1—2sinx —1) =0

_sinx—l
2

_cost:O

r T

= — +ki2

X 6-|-17'(

x:%+k227(
7T T

= — +ky—.

¥=g ey

Vay phuong trinh da cho c6 ba nghiém la x = % + k2, x = 5?7[ +k2mvax = g + k3g,

vOiky, ky, ks € Z.

(@) Tacod

L A

3

7T

5
bS: x = %+k12n,x: %—i—kﬂnvéx: 7—T+k3—,Véik1,k2,k3 e Z.

4 2

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

sin2x = sin? x + 3sin xcos x + cosx — 1
sin?x —1+sinxcosx +cosx = 0
(sinx —1)(sinx + 1) +cosx(sinx +1) =0
(sinx +1)(sinx+cosx—1) =0

[sinx = —1

\/Ecos (x—%) =1

[sinx = —1

& ™ V2
| cos <x——> = 72

~ 7-[4
x:—5+k127r
& x—%:%—kkzZn
_x—%:—%+k327r
—x:—§+k12n
= x:%+k227r
| x = k321
- -x:g—kkn
x = k27

Vay phuong trinh da cho c6 ba nghiém la x = g +kmt, x = k"2, véik, k' € Z.

PS: x = g—kkn,x = k27, véik, k' € Z.
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@ Ta co

2(cos* x —sin* x) +1 = V3 cosx — sinx
2(cos? x —sin® x) +1 = v/3 cos x — sin x
2c0s2x +1 = v/3cos x — sinx

V3 1

1
C052x+— = —cosx— Esmx

2cn (4 ) o ) s ()

cos (x +

T ¢ T

i

COS (x —

+ + N— ~—
=
3 NI (@]

WIAN[FY Y
»
N
N
N

Vay phuong trinh da cho c¢6 ba nghiém la x = g +kimt,x = g + ko2, x = —% + k327, véi
ki, ky, k3 € Z.
T T s .
PS: x = g + ki, x = E + ko271, x = —g + k327, véi kq, ko, ks € Z.

O
BAI 6. Gidi cac phuong trinh lugng gidc sau:
@) sinx + 4 cosx = 2 + sin 2x.
PS:x =+ k2 voik € Z,

) sin2x + /3 = 2cosx + v/3sinx
D&x:g+kﬂmx:i%+b%w&hJQ€Z

3) V2(sinx —2cosx) = 2 — sin2x.

DS:x:i¥+k2nvéik€Z.
(@) sin2x —sinx = 2 — 4 cos x.

D&x:ig+unmm€z.
(5) sin2x +2cosx —sinx — 1 = 0.

D&x=—%+&mx:ig+H%n@kHeZ.

(6) sin2x —2sinx —2cosx +2 = 0.
DS:x = g—l—kZTI, x =k'2m, véik, k' € Z.
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(@) sin2x + 1 = 65sin x + cos 2x.
DS:x =knvoik € Z.

sin2x — cos2x = 2sinx — 1.
PS: x = ky7T, x = §+k227rvc’fi ky, ko € Z.

(@) sin2x +2sinx + 1 = cos 2x.
PS: x = ky7T, x = g—i—kﬂnvc’ﬁ ky, ko € Z.

sinx(1 + cos2x) + sin2x = 1 4 cos x.
PS:x=nm+k2m, x = %—kk’nvéik,k’ cZ.

@ sin2x —sinx +2cos2x =1 —4cos x.
PS: x — ig rien ke Z.

@ (2cosx —1)(2sinx 4 cosx) = sin2x — sin x.
PS: x — ig K27, x = 7T+ k2T, x = —% + k3271, Vi ky, ko, k3 € Z.

@ tan x + cot x = 2(sin2x + cos 2x).

T T T 5m .
DS: x = Z+k15,X— E—l—kzﬂ',X— E—l—kgﬂ',vdlkl,kz,kg e Z.

(1 +sin x) cos x + (1 + cos? x) sinx = 1 + sin 2x.
PS: x = % + ki, x = ko2, x = g+k32n, vOi kq, ko, k3 € Z.

@ sin2x + 2 sin? x = sin x + cos x.
PS: x = %TTC + ki, x = %—l—kzzﬂf, X = 5% + k327, vOiky, ko, k3 € Z.

cos 3x + cos x = 21/3 cos 2x sin x.

PS: x — %Jrklg,x: %+k2n,vc’ﬁk1,k2 €.

@ cos3x — cosx = 2sin x cos2x.
7T

PS:x =kimr,x =
X 17T, X 5

+ kzg, véiky, ky € Z.

2sin? x — sin2x + sinx + cos x = 1.

2
PS: x = k271, x = %+k'§,vai kK €.

@ cosx +tanx = 1 + tan x sin x.
PS: x — g kT, x = k271, véiky, ko € Z.
@ tanx = sin2x — 2 cot2x.
PS: x = %+k1g,x = %—l—kzﬂ',v(ﬁkl,kz e Z.

Loi giai.
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@) Taco

T 3

=4

sinx +4cosx = 2+ sin2x

sinx —2+4cosx —2sinxcosx =0
(sinx —2)(1 —2cosx) =0

Cos X = 5

x:ig+ME

Vay phuong trinh c6 hai nghiém la x = :I:g + k2t véik € Z.

(2 Taco

=

D&x:i%+mnmwez.

sin2x + v3 = 2cosx + V/3sin x
= 251nxcosx—2cosx+\/§—\/§sinx:0
& (sinx—1)(2cosx —V/3) =0

sinx =1

COS X = é
2

7T

4 k2

p Thiem

x:i%+bmp

X =

Vay phuong trinh c6 ba nghiém la x = g + k12, x = j:% + ko2t vGi kq, ky € Z.

(3) Tacod

t ¢ 00

D&x:g+kﬂmx:i%+b%w&hjgez

V2(sinx —2cosx) = 2 —sin2x

V2sinx —2 —2v/2cosx +2sinxcosx =0
V2(sinx — v/2) +2cos x(sinx — v/2) = 0
(sinx — v2)(2cosx +v2) =0

V2

COSX = ———

2

X = :t%—l—an.

Vay phuong trinh da cho c6 hai nghiém la x = :t?’zn +k2rvéik € Z.

(@) Taco

S

3
D&x:iiﬂwmnmkez

sin2x —sinx =2 —4cosx
sinx(2cosx —1) +2(2cosx —1) =0
(2cosx —1)(sinx+2) =0

COsSX = =
2

x:i§+Mm
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Vay phuong trinh da cho c6 hai nghiém la x = :l:% +k2rveik € Z.

(5) Taco

PS: x — ig+k27rvéikez.

sin2x +2cosx —sinx —1 =20
2cosx(sinx+1) — (sinx+1) =0
(sinx+1)(2cosx—1) =0

[sinx = —1
cosx = 1
L 2
r T

- Tl
X 5 —+ K271
X = :|:E+k/27'(

Vay phuong trinh da cho c6 ba nghiém 1a x = —% + k2, x = ig + K27, véik K € Z.

6 Tacod

PS: x = —% Lk, x = ig K27, véik K € Z.

sin2x —2sinx —2cosx +2 =10
2sinx(cosx —1) —2(cosx —1) =0
(sinx —1)(cosx—1) =0

[sinx =1

cosx =1

x:g+k27r

x = k'27m.

Vay phuong trinh da cho c6 hai nghiém Ia x = g k2, x = K27, véik, K € Z.

@ Taco

tt e

DS: x = g + k2, x = k27, véik, k' € Z.

sin2x +1 = 6sinx + cos 2x

25sin x cos x 4 2sin? x — 6sinx = 0
sinx(cosx +sinx —3) =0

sinx =0, (do cosx +sinx —3 # 0)
x = krt.

Vay phuong trinh c6 mét nghiém x = kmr voi k € Z.

DS:x =knvoik € Z.
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Ta c6

sin2x —cos2x = 2sinx — 1

& 2sinxcosx +1—cos2x —2sinx =0
& 2sinxcosx +2sin®x —2sinx =0
& sinx(cosx +sinx—1) =0
[ sinx =0
&
ﬁcos(x—%)zl
[sinx =0
7 s (x-T) =2
i 4) 2
_x:klﬂ
T T
—— = —+k?2
T 7T
- _ = 2
E 1 1 + k327
[x = ky7t
& x:%+k227r
| x = k327
[x =Kyt
=
ng—i-kzzﬂ.

Vay phuong trinh da cho ¢6 hai nghiém la x = ky7t, x = g + ko2t vBikq, ky € Z.

PS:x =kim, x = 7%—FngﬂVéﬁ ki, ky € Z.



76

(9 Taco

CHUONG 1. HAM SO LUONG GIAC - PHUONG TRINH LUONG GIAC

sin2x +2sinx +1 = cos2x
2sinxcosx +2sinx +2sin’x = 0

&

& sinx(cosx +sinx+1) =0
[sinx =0

A=t 7T
_\/Ecos (x— Z> = -1
[sinx =0

7 s (x-T) =22
L 4) 2
[x =kt
x—z—3—n—|—k 27

& 4 4 72

7T 37

-X—Z——Z+k327(
[x =kt

o |x=m+k2m

7T
= Tk
¥ = Ty Theen

x=k

7T
= —— + ky27.
X 2+27T

Vay phuong trinh da cho ¢6 hai nghiém la x = ky7t, x = g + ko2t v6i kq, ky € Z.

@ Ta co

t ¢ 02

i

D&x:hmx:§+bbw&hJQ€Z

sin x(1 + cos2x) + sin2x = 1 + cos x
2sinxcos?x —cosx + (sin2x —1) =0
cosx(sin2x — 1) + (sin2x — 1) =0

(cosx+1)(sin2x —1) =0

cosx = —1
sin2x =1
[x = T+ k27

T
= — k/ .
X 4+ T

Vay phuong trinh da cho c6 hai nghiém 1a x = 7 + k27, x = © + k't véik, K € Z.

4
DS:x =nm+k2m, x = g—kk’rtvc’xik,k’ cZ.
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@ Ta co

sin2x —sinx +2cos2x =1 —4cosx
2sinxcosx —sinx +4cos’x —3+4cosx = 0

-
& sinx(2cosx —1) +2cosx(2cosx —1) +3(2cosx —1) =0
< (2cosx —1)(sinx +2cosx+3) =0
1
CosX = 5

sinx+2cosx+3=0

sinx = —1

Ma sinx +2cosx > —3, dang thitc xay ra khi { hé nay vo6 nghiém. Suy ra

cosx = —1
phuong trinh sin x 4 2 cos x + 3 = 0 vO nghiém.

1
Do do6 cosx = 5 S x = :I:%+k27r,k€Z.

PS: x = i%+k27f,k cZ.

(2cosx —1)(2sinx 4 cosx) = sin2x — sinx
< (2cosx —1)(2sinx + cosx) = sinx(2cosx — 1)
< (2cosx —1)(2sinx +cosx —sinx+1) =0

COSX = —

& 2 -
\/Ecos (x—z> =-1
_x:ig+k12n

T 37
= X—Z—I—szzﬂf
7T 3
o 2
_x 1 4+k37'(
x::|:§+k127r
& |\x=m+ k2
T
= —— 4+ k3271.
_x 2+37‘(

Vay phuong trinh da cho ¢6 bén nghiém 1a x = j:% +ki2m, x = w4+ k2m, x = —g + k32,
vOiky, ky, ks € Z.

pS: x — i% k27T, X = 7T+ ko271, x = —g + k3277, vGi ky, ko, k3 € Z.
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(13) Piéu kién sin2x # 0 & x # k. Ta co

Vay phuong trinh da cho c6 ba nghiém la x = % + klg, X =
ki, ko, k3 € Z.

Ta c6

tan x 4+ cot x = 2(sin 2x + cos 2x)
1

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

= 2(sin2x 4 cos 2x)

1 = sin? 2x + 2 sin 2x cos 2x
1 — sin? 2x = 2sin 2x cos 2x
cos2x(1 —2sin2x) =0

[ cos2x =0

I R

3

1
oy — ©
sin2x = 7

7T 7T
S
r=gthy

X = n+k7r
= —12 2
57
= — + ka7,
_x 12—|— 37T

12
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T 57
— + kort, x = — + k3, v6i

12

5
PS: x = ngklg,x: £+k27r,x: —n+k37t,vc’ﬁk1,k2,k3 cZ.

12 12

(1 +sin? x) cos x + (1 + cos? x) sinx = 1 + sin 2x
sin x 4 cos x 4 sin x cos x(sin x 4+ cos x) = (sin x + cos x)?

(sinx 4 cos x)(1 4 sinx cosx —sinx —cosx) = 0

cos (x— E) (1 —cosx)(1—sinx) =0

4
r 7T
~— Y=o
cos<x 4>
cosx =1
_sinle
r T 7T
—— =—+k
X 1 2—|— 17T
x—k227r
7T
= — + k32
_x 2+37T
r 37
= — +k
X 4—|—17T
x:kzzﬂ'
7T
= — 4 k3271.
K 2+37T

Vay phuong trinh da cho ¢6 ba nghiém la x = E%n + ki, x = ko2, x = g + k327, v6i kq,

ko, ks € Z.

3
PS: x = IN + ki, x = ko2m, x = §+k327t, vOoi

ki, ko, ks € Z.
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@ Ta co

sin 2x + 2sin® x = sin x 4 cos x
& 2sinx(sinx + cosx) — (sinx +cosx) =0
& (sinx+cosx)(2sinx —1) =0

_cos(x—g>:O
=
_smx:§
B 7T
X—Z E—Jrkln'
= x:%—i—kﬂn
x:5—7T—|—k327T
| 6
37
=" Lk
X 1 + K17
= x:%+k22n
x:5?7r+k327'[

Vay phuong trinh da cho c6 ba nghiém la x = %T +kim, x = % + ko2, x = 5% + k327, voi
ki, ko, k3 € Z.

PS: x = %—i—kﬂf,x = %—l—kzZTL’,x = 5%+k327f,vdik1,k2,k3 e Z.

@ Ta co

cos3x + cosx = 2\/§cos 2xsinx
< 2c0S82xcosx = 2\/§cos2x sin x
& c0s2x(V/3sinx — cosx) =0

[ cos2x =0
=
_cotx:\/§
szg—l—klﬂ'
= T
x=—+krm
| 6
=
T
x:g‘i‘kzﬂ'.

Vay phuong trinh da cho ¢6 hai nghiém la x = g +kq g, X = % + ko7, vOiky, ky € Z.

pS: x — g+k1§,x: %+k27r,v6ik1,k2 cZ.
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Ccos3x — cosx = 2sin x cos 2x
& —2sin2xsinx = 2sin X cos 2x
& sinx(sin2x + cos2x) =0

N _sinx:O
tan2x = —1
[x = kit

< x =2 gl
i g ' 2

T
8
PS:x =kim, x =

Vay phuong trinh da cho c¢6 hai nghiém la x = ki, x = — = + kzg, vGiky, ky € Z.
T

:+ kzg, véiky, ko € Z.

Ta c6

2sin2x—sin2x—|—sinx+cosx =1
2 2

& osinfx —cos“x —2sinxcosx +sinx +cosx =0
& sinx + cosx = sin2x + cos2x
= COS(X—T[)_COS(ZX—T()
) 4/ 4
- T =x-" tkon
o 4 4
T T
2x — — = —x+— + k27
L 4 4
[x = k27
~ T 27
=+ K=
Y= T3

z
6

2
DS: x = k271, x = %Jrk’?ﬂ,véi kK eZ.

2
Vay phuong trinh da cho c¢6 hai nghiém la x = k27, x = — + ?7'(’ voik, k' € Z.
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Diéu kién cosx # 0 < x # %-ﬁ—kn.Tacé

t e

cosx +tanx =1+ tanxsinx
cos2 x + sin x = cos x + sinZ x
sinx — cos x = (sinx — cos x)(sin x + cos x)

(sinx —cosx)(sinx +cosx —1) =0

sinXx = cos X
T

_\/Ecos <x—z> =1
[tanx =1
cos (x— 1) = 2
i 4) 2
x:ngkln

T T
X—Z Z+k2271'

T T
_X—Z —Z+k327(
x:%Jrkln

T

= — +k?2
X 2-|- 27T
_x:k327'(
i T

=—+k
X 4-|- 17T
x:k227'(

81

Vay phuong trinh da cho c6 hai nghiém la x = g + k7, x = k327, voiky, ky € Z.

Piéu kién sin2v # 0 ¢ x # k7. Tac6

PS: x = g kT, x = k271, véiky, ko € Z.

tanx = sin2x — 2 cot2x

sin x . 2 cos2x
& =sin2x — —
CcoSs X sin2x
& 2sin?x = sin?2x — 2 cos 2x
& 1 —cos2x = sin?2x — 2 cos 2x
& 1—sin?2x = — cos2x
& cos?2x +cos2x =0
cos2x =0
=
cos2x = —1
=
X = T + kot
| 2 ’
A N - , . . a N 7T 7T s .
Vay phuong trinh da cho ¢6 hai nghiém la x = 1 + kq o X = > + ko, voiky, ky € Z.
DbS: x = %+k1%,x: %Jrkzn,véikl,kz c”Z.
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O
BAI 7. Gidi cac phuong trinh lugng gidc sau:
@ cosx +2sinx(1 —cosx)? =2 + 2sin x.
bS: x = —% +km, k€ Z.

(2 2(cosx +sin2x) = 1+ 4sin x(1 + cos 2x).

5
DbS: x = % + ki, x = 1—72T + ko, x = ig + k327, vGiky, ko, k3 € Z.

(3) 1 —sinxcosx =2 (sinx—cos2 g)

PS: x = §+k2n,k cZ.

@) sin2x + cos x — v/2sin (x—%) =1.
PS: x — —g k27, x = i% + k27T, V6i ky, Ky € Z.

5) sin(z—2x>—|—sin<z—|—x> :Q.

4 4 2
DbS: x = —g—kkln,x: 7—T+k227(,x: —ﬁ+k327'c,véik1,k2,k3 eZ
2
(6) cos (g—x> —sin<z+2x> = \/7_

PS: x = —g kT, x = :tg t k27, véiky, ko € Z.

@) sin® x + cos® x = sin x + cos x.
PS: x = —% kT x = kzg, véiky, ky € Z.
sin® x 4+ cos® x = 2(sin’ x + cos® x).
PS: x = %—i—kg,vc’ﬁkez.

©) 2sin® x + cos2x + cos x = 0.
PS: x = 77+ k27, x = —% Y ko, v6iky, ky € Z.

5
sin® x + cos® x = 2(sin'? x + cos'¥x) + 7 <08 2x.
T
PS:x=—+k—, ke Z.
X 1 + > €

@ sin2x — cos2x — \/Esinx =0.

7T 571 27 .
DS!x:Z—f—klzﬂ,x:E—f—kz?,VOlkl,kZeZ.
@ tan 2x + cot x = 8 cos? x.
7T 7T 7T 5 T,
DS.x—5+k17t,X—ﬂ—|—k25,X—ﬂ+k3§,vdlk1,k2,k3ez.

@ 3sin3x + 2+ sinx(3 —8cosx) = 3cos x.

2
DS: x = + arccos (§> + k127, x = % + ko, x = 51—7; + kg, v&iky, ko, ks € Z.
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@ 2sinx(2cos2x + 1+ sinx) = cos 2x + 2.

PS: x — % k27, x = 5?" k27, x = j:g + ka7t vGiky, ko, k3 € Z.

Loi giai.
@) Tacé

cos x +2sinx(1 — cos x)*> = 2+ 2sinx

& cosx —2+2sinx((1—cosx)>—1) =0
& cosx —2+2sinxcosx(cosx —2) =0
& (cosx —2)(sin2x+1) =0
& sin2x = —1
s x=-" gk

4

Vay phuong trinh c6 mot nghiém la x = —g +kmt, k€ Z.

DS: x = —%+kn,kez.

(2 Taco

2(cosx +sin2x) = 1+ 4sin x(1 + cos 2x)
2.cos x + 2sin2x = 1 + 8sin x cos? x
2cosx +2sin2x =1+ 4sin2xcos x
2sin2x(1 —2cosx) — (1 —2cosx) =0

(2sin2x —1)(1 —2cosx) =0

L1

1
oy — ©
sin2x = 7

COSJC_1

L 2

B 7T

x—ﬁ+k17r

& x—57t+k7r
T 12 2

X = ig + k3271.

3

Vay phuong trinh da cho c6 bén nghiém la x = % +kim, x = 51—7; +komt, x = j:g + k32m,
vOiky, ky, ks € Z.

5
DbS: x = % + ki, x = 1—72T + ko, x = ig + k327, vOiky, ko, k3 € Z.

(3) Tacod

) i X
1—sinxcosx =2 (smx — cos? —)

2

& 1—sinxcosx:2sinx—2coszg
< 1 —sinxcosx =2sinx —1 —cosx
& 24 cosx —sinx(cosx +2) =0
& (24cosx)(1—sinx) =0
& sinxy =1

7T
&S o x = —+k2m.

2
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Vay phuong trinh da cho ¢6 mot nghiém 1a x = g +k2m, k € Z.

@) Taco

PS: x = %+k2n,keZ.

sin2x + cos x — v/2sin (x— %) =1
2sinxcosx 4+ cosx —sinx +cosx =1
sinx(2cosx —1) +2cosx —1=0
(sinx+1)(2cosx—1) =0

[sinx = —1

Tt

cosx = =
i 2

B ;I
= —— 4+ k271
X 1

X = i% + k27,

Vay phuong trinh da cho 6 ba nghiém la x = —g k2, x = i;—T + k27, v6iky, ky € Z.

(5) Taco

t ¢t

i3

PS: x — —% k27, x = i% + k27, vGiky, ky € Z.

2
sin(%—Zx)—l—sin(g—l—x) zg

\/§c082x— \/Esian-i—\/fcosx-i— \/isinx = \/E

Ccos2x —sin2x +sinx +cosx = 1

(cos x — sin x)(cos x + sin x) + (sin x 4 cos x) = (sin x + cos x)?
(sinx + cos x)(cosx —sinx + 1 —sinx — cosx) = 0

[sinx +cosx =0

2sinx =1

[tanx = —1

Vay phuong trinh da cho c¢6 ba nghiém la x = Iy ki, x = Ty k27, x = 5% + k32,
vOiky, ko, k3 € Z.

4 6

DS: x = —g + ki, x = %—l—kzZTC, X = 5% + k327, véiky, ko, k3 € Z.
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6 Taco

r ¢ttt

3

cos <g—x> — sin (%—i—Zx) = ?
V2 cos (%—x) — V2sin <%+ZX> :%

sinx + cos x —sin2x —cos2x =1

sin x 4 cos x — (sinx + cos x)? — (cos x — sin x)(cos x + sinx) = 0
(sinx + cosx)(1 —sinx — cosx — cosx +sinx) = 0
(sinx + cosx)(1 —2cosx) =0

[ sinx +cosx =0

1—2cosx =0

[tanx = —1

Vay phuong trinh da cho c¢6 ba nghiém 1a x = —% +kimT,x = :I:% + ko2, véiky, ko € Z.

@) Tacod

DbS: x = —g + ki, x = j:g + ko2, v6iky, ky € Z.

3x = sinx + cos x

sin® x + cos
& (sinx + cosx)(1 —sinxcosx) = sinx + cos x

& (sinx 4 cosx)sin2x =0

o _sinx+cosx:O
sin2x =0
- _tanx:—l
sin2x =0
x:—g—i—kln
=
x:kzz.
L 2

Vay phuong trinh da cho ¢6 hai nghiém la x = Iy ki, x = kzg, vOiky, ko € Z.

1
PS: x — —g kg, x = kzg, Véiky, ky € Z.
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Ta c6

sin® x 4 cos® x = 2(sin® x + cos® x)

sin®x —2sin® x + cos®x —2cos’ x = 0

sin® x(1 — 2sin” x) + cos® x(1 — 2cos? x) = 0

sin® x cos 2x — cos® x cos 2x = 0

rt e

cos 2x(sinx — cos x)(1 +sinxcosx) =0
cos2x =0
sinx = cos x

i3

sin2x = —2
cos2x =0

7T 7T
L
Y=g thy

T3

Vay phuong trinh da cho ¢c6 mét nghiém la x = % + k%, voik € Z.

PS: x = ngkg,véikEZ.

(9 Taco

23in3x+c052x+cosx =0

& 2sin®x+1—2sin*x +cosx =0
& 2(1—cos?x)(sinx —1) + (1+cosx) =0
< (14 cosx)(2sinx +2cosx —2sinxcosx —1) =0
& (14 cosx)(2(sinx + cosx) — (sinx + cosx)?) =0
& (14 cosx)(sinx +cosx)(2 —sinx —cosx) =0
< (14 cosx)(sinx+cosx) =0

[cosx = —1
=

tanx = —1

[x = m+ k27
= o 7T—|—k

_X— Z 2 7T.

Vay phuong trinh da cho c6 hai nghiém 1a x = 77 + k127, x = —% +komt, v6iky, ko € Z.
DS: x = 1+ k27, x = —% t kot vGiky, ko € Z.

@ Ta co

5
sin® x + cos® x = 2(sin'® x + cos'® x) + 7 08 2x

5
& sin®x(1 —2sin?x) + cos® x(1 — 2cos® x) = Zcost

8 8

5
X COS2X = — COS 2X

& sin® x cos2x — cos 1
& cos2x(4(sin® x — cos®x) —5) =0
cos2x =0

. 5
sin® x — cos® x = 1
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Xét phuong trinh sin® x — cos

trinh sin® x — cos

8

X 5@'8
= — sin
4

8

X = Z vO nghiém.

Dodécost:O@x:E—l—kg,kEZ.

@ Ta co

4

87

5 5
x =7 + cos® x > 1> 1 v6 ly, suy ra phuong

DS:x:EJrkg,keZ.

sin2x—c052x—\/—sinx—0
= 251n<2x——> \/—smx—O

. 7T
& sin <2x — Z> =sinXx

2x—g:x—|—k127t

4

= T
2x—Z:7r—x—|—k227T
-xzz—i—klZn
N 4
v 57 k—
ST 12 T3
. . . L. R T 51 .
Vay phuong trinh da cho c6 hai nghiém lax:Z—i—k127T,x E—l—kz 3 ,VOi ki, ky € Z.
DS: x = T + k12w, x = 5—7T +k2 Vé’i ki, kr € Z.
4 12
2x #0 x7é Tk
R cos —
(12) Diéu kién < & 2 ke Z.Taco
sinx # 0 x;ékn
tan 2x + cotx = 8 cos® x
sin2x  cosx 2
& - = 8cos“ x
cos2x  sinx
& cos2x Cos X + sin 2x sin x = 8 cos 2x sin x cos? x
< cosx = 2sindx cos x
[cosx =0
~ . 1
sindx = —
x:%TJrkln
X =2 ks
A YIRS
5 T
= — 4+ kz—.
R YRRRED
. . , N T 51 .
Vay phuong trinh ¢6 ba nghiém la x = E—|—k17r,x ﬂ‘sz = £+k3 , vOi kq, ko,
ks € Z.
bS: x = —+k7rx —+k—x 5—n+k ,VOiky, ky, k3 € Z
=5 1 = 51 25X = o 35 1, K2, k3 .
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3sin3x + 2+ sinx(3 — 8cosx) = 3cos x

& 9sinx —12sin®x +2+3sinx — 8sinxcosx —3cosx = 0
& 12sinx —12sin®x +2 — 8sinxcosx — 3cosx = 0
& 12sinxcoszx—85inxcosx+2—3cosx:0
& 4sinxcosx(3cosx —2) — (3cosx —2) =0
< (Bcosx —2)(2sin2x—1) =0

— x 2

cosSx — =
= 31

Oy — -
| sin2x >

2
X = =+ arccos (5) + k27T

g x:E—i—kzn

12
X = o7 + k3
ST
R - < (14 A 2 U
Vay phuong trinh da cho c6 bon nghiém la x = £ arccos (§> +ki2m, x = o + ko, x =
51—72-( + karr, voiky, ko, k3 € Z.

2 5
DS: x = + arccos (3) + k12, x = % + ko, x = 1—7; + ks, vOi kq, ko, k3 € Z.

Ta c6

2sinx(2cos2x + 1+ sinx) = cos2x + 2
& 4sinxcos2x 4 2sinx 4 2sin®x — cos2x —2 = 0
& 4sinxcos2x —2cos2x +2sinx —1 =0
< (2cos2x+1)(2sinx—1) =0

sinx = —
N 2
2x = ——
_COSX 5
B 7T
= —+ k{2
X 6—|—17T
= x:%—l—kﬂn
7T
=+—+k
¥ =g T

5
Vay phuong trinh da cho ¢6 ba nghiém la x = % + k2, x = g + k27, x = i% + k3,
vaiky, ko, ks € Z.

PS: x = %+k12n, X = 5?7-[ + ko271, x = :f:% + kzmt, vOiky, ko, ks € Z.

O
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BAl4. PHUONG TRINH LUONG GIAC PUA VE BAC

HAI VA BAC CAO CUNG MOT HAM LUQONG
GIAC
@ TOM TAT LY THUYET

Quan sat va dung cac cong thitc bién d6i d€ dua phuong trinh vé cting mot ham lugng giac
(cung sin hoac cung cos hoac cung tan hoac cung cot) v4i cung goc giong nhau, chang han:

Dang Dat an phu | Dieéu kién
asin X +bsinX+c=0| t=sinX | —1<t<1
acos? X +bcosX+c=0| t=cosX | -1<t<1

atan’ X +btanX +c=0| t=tanX X;«ég+k7r
acot? X +bcotX+c=0| t=cotX X #km

Néu dat t = sin® x, cos? x hodc t = |sin x|, | cos x| thi diéu kién1a 0 < t < 1.

(® DANG TOAN VA BAI TAP

€ vioy

VI DU 1. Giai phuong trinh: 4 cos? x — 4sinx — 1 = 0. bS: 570 (ke z)
X = +k2m

@ Loi gidi

4cos?x —4sinx —1=0 < 4(1—sin®x) —4sinx—1=0
&4 —4sin?x —4sinx—1=0
& 4sin®x + 4sinx — 3 = 0.

batt =sinx (—1 <t < 1). Khi d6, phuong trinh trd thanh:

1
b=
AP 44t —3=0% (24—1)(2t+3) =0 2_3
T —
2
1 x=%+k27r
Vi-1<t<l1lnént=sinx=-<& (ke z). O
2 51
x=—+k2mn

6
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x =k2m
) —7
VI DU 2. Giai phuong trinh: cos2x —3cosx +2 = 0. bs: (¥ = 3 + k2 (keZ)
T
=—+k2
X 3 + K27

@ Loigidi

cos2x —3cosx+2=0 < cos’x —sin’x —3cosx+2=0

& 2cos2x —3cosx+1=0.

batt = cosx (—1 <t < 1). Khi d6, phuong trinh trd thanh:

1
22 -3t4+1=0& (2t —1)(t-1) =0 2
t=1.
x = k27
= = -7
Vicl<t<inén| 7T 2e |x=3 +R7A(kez) 0
t = =1
cosx=1 | _ T o
3
) x:%n+k27r
VI DU 3. Giai phuong trinh 3 cos2x + 7sinx 4+ 2 = 0. bS: s (keZ)

(¢ Loi gidi
3cos2x +7sinx+2=0 < 3(1 —ZSinzx) +7sinx+2=0
& 6sin®x — 7sinx — 5 = 0.

batt =sinx (—1 <t < 1). Khi d6, phuong trinh trd thanh:

5
62 —T7t—5=0 (3t —5)(2t+1) =0 -
2

—7T
1 |x= ke
Vi-1<t<1lnént=sinx=— < (k€ Z). O
2 77T
x=— +k2m
6
x:?-i—kn
VI DU 4. Giai phuong trinh: 4sin* x + 5cos? x —4 = 0. bs: x:%+k7( (ke Z)
s
=—+k
X g Tk
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@ Loi gidi

4sin*x +5cos?x —4=0 < 4sinfx+5(1—sinx) —4=0
& 4sin*x —5sin’x +1 = 0.

Dbat t = sin® x (0 <t <1).Khi d6, phuong trinh trd thanh:

1
4P —5t+1=0 (4 —1)(t—-1)=0< | 4
t=1.
Xx=——+km
t‘—sinzx—1 t =si —il >
Vio<t<lnén| Tle | T TS o v Tk (ke 2). O
t=sin’x =1 t =sinx = +1 7T6
x=—+kr
"6
VI DU 5. Giai phuong trinh: cos 4x + 12sin? x — 1 = 0. DS:x =k (k€ Z)

@ Loi gidi

cosdx +12sin’x —1 =0 < cos?2x —sin?2x + 12sin’x —1 =0
& (cos? x —sin? x)? — 4sin® xcos? x + 12sinx — 1 =0
& (1 -2sin?x)? — 4sin? x(1 — sin®x) + 12sinx —1 =0
& 1—4sin?x +4sin*x —4sin®x +4sin*x +12sin?x —1 =10
& 8sin*x +4sin’x = 0.

Dit t = sin® x (0 <t <1).Khi d6, phuong trinh trd thanh:

t=0
82 +4t =0 42t+1)=0% 1
T2
Vio<t<1lnént=sin’x =0« x =k (k€ Z). O
) 1 5 ng—l—an
VI DU 6. Giai phuong trinh: — = tan? x + —=-=0. bS: - (ke Z)
2 cosx 2 T
x=—+k271
3
(¢ Loigidi
Diéukién:cosx;éO(:)x;ég—l—kn(kEZ).Tacé:
—ltanzx—l— 2 —§—O _sinzx 4cosx_5coszx_0
2 cosx 2 2cos?2x  2cos?x 2cos?x

2

& cos?x —1+4cosx —5cosx =0

& 4cosix —4cosx+1=0
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& (2cosx —1)2=0

& cosx =5
x:§+k2n
& T (ke Z).
X =—+k2m
3
x:g+k27r
So sanh hai nghiém véi diéu kién thoa man. Vay . (ke z). O
x=—+k2n
3
€> BAITAP VAN DUNG
BAI 1. Gidi cac phuong trinh lugng giac sau
x—%r—kan
.2 . 77T
@ 2sin*x —sinx —1 = 0. bS: x:?+k27c (ke Z)
x:g+k27r
-x:%—i—an
(2 4sin?x + 12sinx — 7 = 0. pS: 5 (ke Z)
x:?—l—an
_x:g+k27c
x—3—7T+k27r
@) 2v2sin?x — (24 v2)sinx +1 = 0. pS: 3 (ke Z)
x:%—kkn
x:_anLkn
s
@) —2sin® x +sin? x + 2sinx — 1 = 0. bS: x:g+k2n (ke Z)
x:%—kan
[x = k27
—7T
(® 2cos?x —3cosx +1=0. pS: |¥ =3 Tk27 (ke Z)
x:%+k27r
x=—+Kk2n
® 2cos?x +3cosx —2 = 0. bS: 713 (ke Z)
x:§+k27r
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[x = k27t
-3
@ 2cos?x + (V2 —2) cos x = /2. bs: (¥ = +k27{(k€Z)
3
_x:TnijZn
—37
=——+k2
X 1 +
x:3—n—|—k27t
4cos®x —2(\/3 —/2)cosx = /6. bS: —47'c (ke Z)
x=—+k2r
6
_x:%Jran
(@ tan?x +2v/3tanx + 3 = 0. DS:x:_Tn—i—kn(kEZ)
X = arctan 2_ +kmt
(10) 2tan®x — 2¢/3tanx — 3 = 0. ps: (ke z)
V3+3
X = arctan 5 +km
x:j+k7t
@tan2x+(1—\/§)tanx—\/§:0. PS: ﬂ4 (ke z)
x=—+kr
3
@3cotzx+2\/§cotx—|—1:0. DS:x:_TN—i—kn(kEZ)
x:Z—Fkn
@\@cotzx—(lik\@)cotx—l—lzo. bS: T (ke z)
x=—+km
3
x:Z—i—kn
\/§c0t2x+(1—\/§)cotx—1:0. bS: g (keZ)
X=—+km
3
Loi giai.
(D batt =sinx (—1 < t < 1). Khi d6, phuong trinh trd thanh:
t—_l
22 —t—1=0& 2t +1)(t-1)=0s | 2
t=1.
x=_—n+k27r
f=siny = =2 ’
Vil<t<inén| 772 o |x="" 1o (kez).
t=sinx =1 7_?
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(@ batt =sinx (—1 < t < 1). Khi d6, phuong trinh trg thanh:

—7
R
AP 4127 =0 (2 +7)(2t—1) =0 z
t=—.
2
1 x:%—kan
Vi-1<t<1lnént=sinx=_- < (ke Z).
2 57
x=—+k2n
6
@ batt =sinx (—1 <t < 1). Khi d6, phuong trinh tr6 thanh:
M
V22 =2t —V24+1=0e (2t —1)(V2t—1) =0 & %/E
x:g—i-an
1
t:sinxzz x:3_n_|_k27-c
Vi—1<t<1lnén 5 e 4 (k€ Z).
t‘:sinx:T x:g‘i‘kZﬂ
x—5—n+k7r
"6
@ batt = sinx (—1 < t < 1). Khi d6, phuong trinh trg thanh:
t=1
2B P42 -1=0& (—t+1)(t+1)2t-1)=0% tzzl
t= 2.
2
[ -7
t=sinx =1 x:T‘l‘kﬂ
Vi—1<t<1nén t:Sinx:Ilﬁ x:%+k27'c (ke Z).
t=sinx = =
YT x:%”Jran

® batt = cosx (—1 < t < 1). Khi d6, phuong trinh tr6 thanh:

t=1
22 -3t+1=0& (t-1)(2t—1) =0« ,_ 1
=5
x =k2m
t=cosx =1 -
Vi—1<t<1nén 1 & |¥=—73 Tk (ke z).
t=cosx = < T
2 x=—=+k2m

3
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6 batt = cosx (—1 < t < 1). Khi d6, phuong trinh trg thanh:

t=-2
2t2+3t—2:0<:)(t+2)(2t—1):0<:)t 1
=5
\h—lgtﬁlnént:cosx:§© n3 (ke Z).
x=—+k2m
3
(@ batt = cosx (—1 <t < 1).Khi d6, phuong trinh trd thanh:
t=1
22 +V2t—2t—V2=0 (t-1)2t+V2) =0 2
T e
2
x=k2m
t=cosx =1 37T
Vi—1<t<1nén e YT TR (ke z).
t=cosx = —— 377
2 x = — +k2m
4
® batt = cosx (—1 <t < 1). Khi d6, phuong trinh trd thanh:
-
42 —2\/3t+2vV2t — V6 =0 (2t +v2)(2t —V3) = 0 & \/g
f= Y2
2
x:¥—|—k2n
f— _—\/i 37
=Cosx = —— X =" 4+ k27
Vi—1<t<1nén \/% & 4 (k€ Z)
t:cosx:—3 Xx=—+kn
) 6
s
_ Tk
X 6+ T

@ Datt = tanx (x # g + k7, k € Z). Khi d6, phuong trinh trd thanh:
P4+2V3t+3=0s (t+V3)?2=0st=—3

Véixyég—i—kn,keZ,tacét:tanx:—ﬁ(:)x:_Tn+k7r(k€Z).
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batt =tanx (x # g + kmt, k € Z). Khi d6, phuong trinh trd thanh:

N T
2 2/A—3—0e (-] =26 2
2 4 V3+3
p=2T2
2
3-3 3-3
- t =tanx = e x :arctan\/_ +km
Véix # = +kmk € Z,tacs /3 § & 2 ; (k € Z).
t =tanx + x = arctan + krmt
@Déttztanx(x#g-i—krc,keZ).Khi do, phuong trinh trd thanh:
) t=—1
P+t—V3t—V3=0s (t+1)(t—V3) =0«
t =13
—7
T t=tanx = —1 x:T—i—kn
Véix # —+km, ke Z,taco & (ke Z).
2 t=tanx = V3 =" 4k
3
@Déttzcotx(x;ékn,kEZ).Khi do, phuong trinh trd thanh:
-3
3t2+2\/§t+1:0<:>(\/§t+1)2:0<:)t:T\/_.
Véix;ékn,kEZ,tacét:cotx:_T\@@x:%r—i—kn(kEZ).
@Détt:cotx(x;&kn,kGZ).Khi do, phuong trinh trd thanh:
t=1
V32 —t—\3t+1=0%s (t—1)(V3t—1) =0 < V3
= —.
3
t=cotx =1 x:E.’.kn’
Véix # krt, k € Z, ta cé /3 & 4 (k € Z).
t =cotx = — x=—+krm
3 3
(14) Dt t = cotx (x # kmt, k € Z). Khi d6, phuong trinh trd thanh:
t=1
V3R 4+t—V3t—1=0 (t—1)(tV/34+1) =0« /3
p= 2",
3
t=cotx=1 x:z—}—kr(
Véi x # km k € Z, ta c6 _A e ‘- (k € Z).
t:COtX:T x:?—f—kr{

BAI 2. Giai cac phuong trinh lugng gidc sau
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x =" tkom
@ 6cos?x +5sinx —2 = 0. bS: 7761 (keZ)
x=—+k2m
6
x—n+k27r
() 2cos? x + 5sinx — 4 = 0. pSs: 6 (ke Z)
x=—+k2mr
6
-x:ngan
(33 —4cos®x =sinx(2sinx + 1). bS: x:%—i—kmr(kEZ)
—7
=—+k2
¥ e T
@) —sin®>x —3cosx +3 = 0. PS:x=k2n (ke Z)
[x = k27
T
® —2sin?x —3cosx +3 = 0. ps: |¥ =3tk (kez)
—7
=—+k2
¥ = 5 +k2m
-x—ﬂ_i_kn
(6 2 cos?2x +5sin2x + 1 = 0. DS: _172t (ke z)
_xzf—i—kﬂ'
[x = k27
—7T
@ 3sin®x +2cos*x —2 =0, pS: |X = k7T (ke z)
x—z—i—kn
" 4
_x—7T+k7T
® 4sin*x +2cos?x =7, bs: iﬂ (keZ)
Xx=—+kr
i 4
_x—ﬁ_f_kn
(9 4cos* x = 4sin’x — 1 bS: 3: (kez)
x = — +km
L 4
_XZ%T-I—I{ZN
4sin4x+5coszx—4:O. bS: x:%+k27t (keZ)
| x = k27

Loi giai.
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@) Ta c6:

6cos?x +5sinx —2=0< —6sin®x +5sinx +4 = 0.
batt =sinx (—1 <t < 1). Khi d6, phuong trinh trd thanh

t—4
—62 45t +4=0s | 3
= —.
2
1 xz%r-i—an
Vi-1<t<1lnént=sinx=— < (ke zZ).
2 77

(2) Ta co:

2c0s2x+5sinx —4=0 < 2—2sin?x+5sinx—4=0
& 2sin’x —5sinx +2 = 0.

batt = sinx(—1 <t <1). Khi d6, phuong trinh trd thanh

t=2

202 —5t4+2=0%& 1

t=2.

2

Vi-1<t<1lnént=sinx=- < T (ke z).
2 x:g—l—kZH

(3) Ta co:

3—4cos?x =sinx(2sinx +1) < 3 —4(1—sin’x) —2sin’x —sinx =0
& 2sin’x —sinx — 1 = 0.

bat t = sinx(—1 <t < 1). Khi d6, phuong trinh trd thanh:

t=1
2t2—t—1:0<:)t 1
_7.
—ng—i—an
t =sinxl .
Vi-1<t<1nén 1S |x=—+kn (ke Z).
t=sinx = — 6
2 —7T
X:?—f—kzﬂ




4. PHUONG TRINH LUONG GIAC PUA VE BAC HAI VA BAC CAO CUNG MOT HAM LUONG GIACYS

(@) Ta c6:

‘sinzx—3cosx+3:0(:>coszx—3cosx+2:0.

batt = cosx (—1 <t <1).Khi d6, phuong trinh trd thanh:

t=2

2_3t+2=0&
+ t=1.

Vi-1<t<lnént=cosx=1<x=kn(keZ).

(5) Ta c6:
—2sin®x —3cosx+3=0< 2cos’x —3cosx+1=0.

batt = cosx(—1 <t < 1).Khi d6, phuong trinh trd thanh:

=
202 _3t+1=0<«

N[ = =

x = k27
t=cosx=1

Vi—1<t<1nén 1 e |¥=3TRT (kez)
t:cosxzi

— 7T
S
X 3 + 7T

(6) Ta co:
2c0s22x +5sin2x +1 =0 < —2sin?2x +5sin2x + 3 = 0.

batt =sin2x (—1 <t < 1). Khi d6, phuong trinh trd thanh:

t=3
2t2—5t—3:0<:>t 1
_7.
-5
1 rm gy e
\/‘1—1§t§1néntzsin2x=7(:> g (ke Z).
x:ﬁ—kkr(

(@) Ta co:

3sinx +2cos*x —2 =0« 2cos*x —3cos’x+1=0.

Dat t = cos? x (0 < t < 1). Khi d6, phuong trinh trd thanh:

1
202 _3t+1=0< 1
b=

x=k2m
t:COSZJC:1 cosXx = -7
Vio <t < 1nén ,  1e V2 e |X= 7 Tk (ke z).
t =cos“x = = cosx = +—— T
2 x:Z—Fkn
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Ta co:
4sin*x +12cos?x =7 & 4sin*x — 12sin’x +5 = 0.
Datt = sin? x(0 < t < 1). Khi d6, phuong trinh trg thanh:

1

t==

42 —12t+5=0< é

t=".

2
X = n—{—kﬂ'

1 2 4

V10§tglnént:sian:E(:)sinx:j:%@ iﬂ (ke ).

X=—+4krm

4

(9) Ta c6:

4eostxy =4sin®x—1< 4cos*x +4cos?x —3 =0.

DPatt = cos? x (0 < t < 1). Khi do, phuong trinh trd thanh:

1
t==
R at-3=0e | 2,
= —.
2
-3
1 V2 X=—1 +krt
V10§t§1nént=coszx:§©c05x=i7<:> 37 (ke Z).
xzz—kkn

@ Ta co:
4sin*x +5cos?x —4 =0 < 4sin*x —5sin2x+1 = 0.
Dit t = sin® x (0 <t <1).Khi d6, phuong trinh trd thanh:

1
47 —5t+1=0« | 4
t=1.
t: i = — t: 1 —
Vio<t<inén| T de | TTIT2a | T, (keZ)
t =sinx =1 t=sinx =1 6
x = k2m
0
BAI 3. Giai cac phuong trinh lugng gidc sau:
x =" tken
(D 2cos2x —8cosx +5=0. bS: 713 (kez)
x = —+k2m
3
x = k2w
(2 1+ cos2x = 2cos x. DS: T (ke Z)
x:T—i—kT(

(3 9sinx + cos2x = 8. DS:x:ngert(keZ)
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x =" tken
(@) 2+ cos2x +5sinx = 0. bS: —6571 (keZz)
x=——+Kn
6
x =k2m
.3
() 3sinx + 2 cos2x = 2. ps: | X = arcsin - + k27 (ke )

3
X = —arcsin1+7(+k27'c

7T
X = g+k27‘(
(6 2cos2x + 8sinx — 5 = 0. bS: 5 (kez)
x=—+k2m
6
-5
x="" tkn
(@ 2cos?2x + 5sin2x + 1 = 0. ps: 12 (k € Z)
X = E—Fkﬂ
5cosx—251n§+720. DS: x = 7+ 4kr (k € Z)
(9) sin? x + cos 2x + cos x = 2. DbS:x =k2n (k€ Z)
c052x+coszx—sinx+2:o. DS:x:g—kan(kEZ)
Loi giai.
() Ta co:

2c0s2x —8cosx+5=0< 4cos’x —8cosx +3 = 0.
batt = cosx (—1 < t <1).Khi d6, phuong trinh trd thanh:

3

b=2

42 —8t+3=0= :

t=—.

2
1 X:—+k27'f

W—lgtglnéntzcosx=§¢> n3 (ke Z).

x=§—|—k27r

(2 Ta c6:
1+ cos2x = 2cosx < 2cos®x —2cosx = 0.

batt = cosx (—1 < t <1).Khi d6, phuong trinh trd thanh:

2tc -2t =0 <
t=1.
t=cosx =0 x = k2r
Vi—-1<t<1nén & 7T (ke Z).
t=cosx =1 X = — + kit

2
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(3) Ta c6:
9sinx + cos2x = 8 & —2sin’x +9sinx — 7 = 0.
batt = sinx(—1 <t <1). Khi d6, phuong trinh trd thanh:
t=1
22 -9t +7=0& 7

t= =
2

v1—1gtgmént:sinx:u:m:§+kzn(kez).

() Ta c6:
24 cos2x +5sinx =0 < —2sin?x 4+ 5sinx + 3 = 0.
batt =sinx(—1 <t <1). Khi d6, phuong trinh trd thanh:

t=3
202 —5t-3=0< ,_ 1
=—
Vi-1<t<lnént=sinx = — & (ke Z).
2 =5
x:T+k27r

(5) Ta co:
3sinx +2cos2x =2 < —4sin’x + 3sinx = 0.
batt =sinx (—1 <t < 1). Khi d6, phuong trinh trd thanh:

I =

AP +3t=0& t

W O

x =k2m
t=sinx =0 .3
Vi—1<t<1nén _ 3 & |X =arcsin g +k27 (k € Z).
t:smx:ZL

X = —arcsinz+7r+k27r

(6) Ta co:
2c0s2x +8sinx —5=0< —4sin®x + 8sinx — 3 = 0.
batt =sinx (—1 <t < 1). Khi d6, phuong trinh trd thanh:

g3
42 —8t+3=0< :
b=
2
1 x:%+k27t
Vi-1<t<1lnént=sinx=- < (ke z).
2 57
X =—4+k2m
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(@) Ta c6:
2c08?2x +5sin2x+1 =0 < —2sin?2x 4+ 5sin2x +3 = 0.
batt =sin2x (—1 <t < 1). Khi d6, phuong trinh trd thanh:
t=3
2t2—5t—3:O(:>t 1
_T.
-5
1 |r=p
Vl—lgtglnént:sian:T@ _x (ke zZ).
xzﬁ—i—kﬂ

Daty = g Khi d6, phuong trinh tr& thanh:
5c0s2y —2siny +7 =0 < —10sin’y — 2siny + 12 = 0.

batt =siny (—1 <t <1). Khi d6, phuong trinh trd thanh:
t=1
102 +2t—12 =0« 6

= —.

5

Vl—lgtgl,y:fnént:sing:1@x2n+4k7c(k€Z).

(9) Ta c6:
sin?x +cos2x +cosx =2 < 1—cos®?x+2cos>x —1+cosx —2 =0
(:)coszx+cosx—2:0.

batt = cosx (—1 <t <1).Khi d6, phuong trinh trd thanh:

Pt -0 |17 72
a t=1.

Vi-1<t<1lnént=cosx=1<x=kn (k€ 2Z).

Tacé:
cos2x +cos?x —sinx+2=0 < 1—-2sin®x+1—sinx—sinx+2=0

& 3sin’x +sinx —4 = 0.
batt =sinx (—1 <t < 1). Khi d6, phuong trinh trd thanh:

324t 4—0e |17 3
F=1,

\n—lgtglnént:sinx:1<:>x:g+k2n(keZ).
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Q BAI TAP TV LUYEN

BAI 4. Giai cac phuong trinh lugng gidc sau:

@ 3cos? x —2cos2x = 3sinx — 1. DS:x:g—kan(kEZ)
) cos4x + 12sin>x — 1 = 0. PS: x =kt (k € Z)
x =km
—27
3 cos4x —2cos?x+1=0. bs: (¥ = 3 Tk (k € Z)
—4m
x:T—i—kn
@16sin2;—c052x:15. DS: x = 71+ 2%kn (k € Z)
X %—H&n
(5) cos2x + 2 cos x = 2 sin’ 5 bS: . (ke Z)
x:?—f‘kZTZ
—4
X x:Tn-i—an
(6 cos2x —3cosx = 4cos? -. DS: (ke Z)
2 —27
x:T—i—an
x:g—l—kﬂ
@ 1+ cos4x — 2sin? x = 0. DS: x:%ﬂ—i—kn(kEZ)
x:%+k7r
x = +2arctan \/2v/3 — 3+ k27
8cos? x — cosdx = 1. bS: 1 (keZz)
x = 2 arctan 1/ 5(3 +2V3) + k2
x_—77'L' km
23, _ T 12 12
(9) 6sin” 3x — cos 12x = 4. DS: x___7T+k_7T
1212
x:_—zn-i—kZN
5(1+ cosx) = 2 + sin* x — cos? . bS: 27? (keZ)
x:_Tﬂ—kkn
@cos4x—sin4x+cos4x=0. bS: x:%ﬂ+kn(k€Z)
x:%+k7'(

(12) 4(sin* x + cos x) + cos 4x + sin2x = 0. PS: x = _Tﬂ +kr (k€ Z)
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BAI 5. Gidi cac phuong trinh lugng gidc sau:

2 _
@cos(2x+?ﬂ)+3cos(x+%)+1:0. DS:x:%—kkn(kEZ)
@c052<§+x>+4cos<%—x):4. DS:x:%+k2n(k€Z)

o 1  kr
3 4cos(6x — 2) + 16cos?(1 — 3x) = 13. ps: 1_87T 31 3kn (k € Z)
T3t s

@5cos(2x+g):4sin(5%—x>—9. DS:x:%Jran(kEZ)

x =km
7 _n

® sin (2x+57n>—3cos <x—7n) =1+ 2sinx. ps: |* 6+k27r (keZ)

x—5n—|—k27t
6

(®) cos2x — v/3sin2x — v/3sinx + 4 = cos x. DS:x:g—kan(kEZ)
-x:%—i—kn

@ V3sin2x + v/3sinx + cos2x — cos x = 2. PS: |x=n+kr (ke Z)
x:%—I—an
[x =kt

2 4 2 ——_27(+k
2<cos x+coszx)+9<cosx—cosx>:1. bs: (¥ = 3 T(kez)
27
x:?—kkn

@4 sin“x + — +4 (sinx + — =7. bS: (kez)

sin? x sin x 77T

x:?—i—k27t
X 1 1
cos x+coszx+2:2 cosx—i—cosx : DS:x =k2rt (k € Z)
BAI 6. Gidi cac phuong trinh lugng giac sau:

@COSZX:S—l—Ztaan. PS:x =kn (k€ Z)
x:%—i—kn
x:_Tﬂ—i—kn

@ 5 +3cot’x=5. pS: o (k€ Z)
x:TJrkn

—4
x:Tﬂ—i—kT(
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\/25 = 3cotx + /3.
sin” x

4
9-13 x+——-—=0
© €08 +1+tan2x

3
cosx

(B 2tan’x +3 =

1 2
—~ tan? —>=0
@ 2an x+cosx 2

@ V/3sinx +cosx =

cosx’

®) 2sin® x + tan® x = 2.

BAI 7. Gii cac phuong trinh lugng gidc sau:

(1) 8sinx cos x — cos4x +3 = 0.

(2) 2 sin? 8x + 6 sin 4x cos 4x = 5.

CcoS X )
@ ————— =1 —sinux.
1+ sinx

1 —cosx(2cosx 4 1) — v/2sinx
1 —cosx

@

3sin2x —2sinx
= 2.
@ sin 2x cos x

2sin® x +3v/2sinx —sin2x +1

—1.
(sinx + cos x)2

®

1

2 2x — 8 7= .
(7) 2 cos2x — 8cos x + -

3 4+ 2sin2
V3 + +osin x—2\/§:2(cotx+1).

cos? x sin 2x

CHUONG 1. HAM SO LUONG GIAC - PHUONG TRINH LUONG GIAC

x:T—Fkr(
bS 5 (ke Z)
-5
x:T+k7T

PS:x=k2r (ke Z)

DS:x = k2t (k € Z)

x = — + k271
pS: 3 (ke z)
xX=—+Kk27
3
x =kt
DS: _ ke Z
x:ﬂ—kkn( )
i 3
x:ﬁ+kﬂ
pS: 4 (k € Z)
x:T-I‘kT(

DS:x:_Tn—l—kn(kEZ)

Tk
x = k27
DS: ke Z
x:E—Fan( )
2
x:_Tn—Fer(
DS: 3 (ke Z)
-3
x=——+k2m
4
x =k27w

—7T
pS: [¥ =3 tk27 (ke Z)

T
= —+k2
X 3+ T
-3
bS:x=——+kn(keZ)
x=k2m
pS x:%n+k27r
T
= —+k2
X 3—|— 7T
x:_T+k7r
bS 5 (ke Zz)
-5
X=——+km
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x = km
(9 3cos4x +2cos? x + 3 = 8cos® x. DS: X_Z+ T (kez)
x =2tk
4
r -7
= —+k2
x=—-tkm
=" i on
.3cosx—2:—3(1—cosx)cot2x. ps: [*T 37 (keZ)

x = —2arctan V5 + k271
|x = 2arctan /5 + k27

x =k
)
@sin3x+c052x:1+2sinxcos2x. pS: |¥T g TR (ke Z)
5n
= — +k2
x=— + k21
_x:g+k2n
@2cosch053x+sinx:cos8x. DS: x:%-l—an(kEZ)
_x:%ﬂ—kan
@ 4(sin® x + cos® x) = 4 sin 2x. bs:
1
x = —2arctan (% +5 (\/ 15+4/2(4+ \/15))) + k27
(ke Z)
V1 1
x = —2arctan §——Sj: —(4—V15) | +k2m
2 2 2
x =k2m
=24k
sin4x+2:cos3x+4sinx+cosx. pS: |¥T 5 TR (ke Z)
5n
= — +k2
x = + k21
BAI 8. Giai cac phuong trinh lugng gidc sau:
2
x="1ron
@ 5 5 _COSZX+C083X—1 DS: —327'c ke 7
cos2x — tan® x = p—— : Pl = - —|—k27t( €Z)
x =k2m
3 2tanx — 2 - km
3tan2x — - 4cos?x =2. PbS:ix=—+—(keZ
@ 3tan2x cos2x 1+ tanx acostx ) + 3 (kez)
x =7+ k27
—7T
@) (2tan?x — 1) cos x = 2 — cos 2x. DS: x:T"‘kzn(kEZ)
T
x=—-+k2m

3
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x:_Tn—Fkrr
(@) 2 cos? x +3cos x — 2 cos 3x = 4sin x sin 2x. DS: x:_TZT(—i—kZN(kEZ)
2
x:?n+k27r
x=ﬂ+k2n
® 4sinx +3 = 2(1 — sinx) tan? x. ps: 6 (k € Z)
_x:ﬁ—Fan
® 2sin®x —3 = (3sin®x + 2sinx — 3) tan x. DS: 3 (ke Z)
27
x:?—i—an
T X:T+k27(
(@ 5sin (— - x> —3(1 — cos x) cot? x = 2. bS: (keZz)
2 T
x:§—|—k27r
—27
) S XxX=——+4+k2n
@S X 2SN =3 L 5 Ginda. ps: 3 (k€ Z)
cotx 27

.3
3 in3 X = —arcsin — + 71 + k27
@5sinx+cos ¥ sinox =3+ cosx. bS: 4 (keZ)

: 3

—27
X=——+knm
\/23 _taHX—z\@:Sinx(1+tanxtanf>, PS: 3 (k € Z)
cos? x > =
x—T—l-kTC

BAI§.  PHUONG TRINH BAC NHAT BOI VG SIN VA

@ T1OMTAT LY THUYET
Dang tong quét: asinx + bcosx = ¢, (a,b € R\ {0}). (1)
Phuong phap giai:
— a®+ b <2 phuong trinh v6 nghiém.
— a%2 4+ 1% > 2, ta lam nhu sau:
. a b c
Chia hai vé cta (1) cho Va2 + b2, (1) & ———sinx + ——— oS X = ————.
() () () 1/aZ_i_bZ 1/a2+b2 1/[/-12_|_172
2
b
bat cosa = ,sinx = , o € (0;27m|. Ta co
: ‘/le—l— 2 ‘/6124—?2 [ ] .
2) & sinxcosa + cosxsina = & sin(x +a) = ———, day la phuon
(2) T (x + ) g 4 laphuong

trinh ¢ dang co ban.
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Luu y: Hai cong thic hay st dung la
— sinacosb £ cosasinb = sin(a £+ b);
— cosacosb £ sinasinb = cos(a Fb).
Cac dang c6 cach giai tuong tu
— asinmx + bcosmx = ¢;

— asinmx + bcosmx = csinnx + d cos nx, a® + b* = ¢ + 4.

(® ViDu VABAITAP

€ vioy

Vi DU 1. Giai phuong trinh

@ sinx — V3cosx = —/3; DS:x:k27t,x:5?n+k27r,k€Z
@) V3cosx —sinx = V2. DS:x:%+k27r,x:—51—721+k27T,k€Z
@ Loi gidi

sinx—\/gcosx:—\/g \/gcosx—sinx:\/i

& lsinx—ﬁcosx——ﬁ & écosx—lsinx—ﬁ
2 2 2 2 2 2
T, LTt \/§ LTt T, 2
< cos—sinx —sin —cosxy = ——— < sin —CoSX — COS — sinxy = —
2 3 3 2
& sin <x—z) = sin (—E> & sin (7—T—x> :sinz
. 3 3 i 3 4
- E o T o T x="1kn
o 3 3 N 3 4
x—zzn+z+k2n E—x:7r—z+k27r
L 3 3 | 3 4
& 5 ke Z.
x:—n+k27r = 57 keZ.
L 3 XI—E—FkZTC
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VI DU 2. Gidi phuong trinh

2 k2
@cost—\/gsian:2cos<§—x>; DS:ng—an,x:an,kGZ
. (TT . (TT T 7T
@) \/§sm<z—|—x>—|—sm<z—x>—\/§. DS.x—g—i—an,x——g—l—kZﬂ,kEZ
(¢ Loigidi
@ @
) T . (T LT
cos2x — v/3sin2x = 2 cos <§—x> \/§s1n<z—i—x>+sm(z—x> =2
1 \/§ . T \/5 . 7T 1 7T 7T A
& Ecost—Tngx—cos(g—x) & 751n<z+x>+§cos [E—<Z—x>} = -
7T . T, 7T
& COSECOSZX—Slngstx:cos <§—x> o sinzsin<z—|—x>—|—coszcos(z+x> :Z
T - 3 7T4 7_3( 4 2
& cos<2x—§>:cos<§—x> o cos<x+z—§>:cosz
i T
2x—§:§—x+k2n g COS<X—£> :cosz
& 1 4
y A LIy ¥ P [ T
3 3 X——=—+k2m
- 12 4
s |"T 9 T3 kez YT g e
|x = k27 x:§+k27r
& - ke
Xx=——+4kKk2r
i 6
O]
Vi DU 3. Giai phuong trinh
k2 k2
@cos4x—sinx=\/§(cosx—sin4x); DS:X=%+TH,X=1—7B+TH,kGZ
k2
2@ V3 (cos2x +sin3x) = sin2x +cos3x. PS:x = —%+k27t,x = —%—F%,k €Z
& Loigidi
€y
cos4x —sinx = /3 (cos x — sin4x) < cos4x + /3sin4x = /3 cos x + sin x
1 1 ‘
& §c054x—|—73sin4x:gcosx-l—Esinx@cos%cosélx—l—sin%sinélx=cosgcosx+sin%
T T o k2m
4x — —=x——+Kk2n X=-—+4+—
& cos<4x—§>:cos(x—%)<:> 73T 67.( & 17T8 kg’ﬂ,kEZ.
4y — — = — — +k2 S A N cnitd
Xx—3 x+6+ T x_10—|— =
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@)
V/3 (cos 2x + sin 3x) = sin 2x + cos 3x < /3 cos2x — sin 2x = cos 3x — V/3sin 3x
3 1 1 3
& \/7_cos2x—§sin2x:Ecos3x—75in3x@cos%cost—sin%sian:cosgcos?)x—s
T
- - 2wt =3yt Zion x=——+kn
6 3 6
& cos(2x+—>:cos<3x+—>® = ke Z.
6 3 x4+ = 3x— S +kom x:_£+1<2_n
6 3 10 5
O
VI DU 4. Giai phuong trinh
) 1 . 7T 7T
@) V/3sin x—i—§s1n2x:\/§; DS:x:§+kn,x:E+k7T,k€Z
2 sinx <\/§—sinx> = cos x (14 cosx). PbS: x = §+k27r,x: T+ k2, k € Z.
& Loigidi
® @
\/§sin2x+%sin2x:\/§ sinx<\/§—sinx> = cos x (1 + cos x)
1—cos2x 1 o a2 2
o V3. czos x+§sin2x:\/§ o gsmx COS X = sin” x + cos” x
1 . \/g \/5 = TSmx—Ecosx:E
= Estx—TC052x=7 T T 1
< sinXxCos — — CcosSxSin — = —
. T . V3 6 6 2
& sin2xcos — — cos2xsin — = — . 7T LTt
3 3 2 & sin (x— —) = sin —
& sin<2x—z>:sin7—T M 7T 7T °
] 3 3 x—g=€+k27r
2x—zzz+k2n A T T
o 3 3 X——=m——+k2m
T T L 6 6
2x ——=mn——+k2r - T
i 3 3 x=—+Kk2mr
-x 7T—|—k7r & 3 keZ
Y = k2
& f’r ke Z. ¥ =7 ken
=_—_+k
_x 2—|— 7T
O
VI DU 5. Giai phuong trinh
sin x — sin2x w  k2m
= /3; PSix=--+""keZ
@ COS X — COS 2X V3 S:x 9+ 3 ke
cos X — sin2x 7T
= /3. PS:x=——+kRn,keZ
®2c052x—sinx—1 V3 x 6+ K €
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112
& Loi giéi
N x #£2x + k271w x # k2r
(1) Diéu kién xac dinh: cos x — cos2x # 0 & {x i —2;:—1—k27r & ‘s szn S x # Tﬂ,k €
Z. 1)

ih ot — sin?
M:ﬁ(:)sinx—\/gcosx:sirﬂx—\/§c052x
COS X — COS 2X

& 1sir1ac——3cosx—1sin2x——3cos2x
2 2 2 2

7T LT, 7T . TU .

= cos—cosx—smgsmx:c0s€c052x—smgsm2x

= COS<X+7T)_COS<2X+7T>
i 6/ 6
x—|—E:2x+E—|—k27r

N 6 6
x+E:—2x—E+k27r
L 6 6
[x = k271

= 7T kzn,kEZ.
R

% PN A , N B N R 7T k27T
Keét hop véi dieu kién (1) ta c6 nghiém cua phuong trinh la x = _§+T'k €Z.

(2) Diéu kién xac dinh: 2 cos? x —sinx — 1 # 0 < cos2x —sinx # 0 <> cos 2x # cos (g —x)

=4

2x#§—x+k27r

x#n+k2n
rCE k2
. & 6n 3 @x;«é%jLTn,keZ. )
2x7é—§+x+k27t x7£—5+k27t
—sin?2 —sin2
CoS X s.m X :\/g(:)cosx 511.1 x:\/g
2cos?x —sinx — 1 Ccos2x — sinx

cosx + \/§sinx =sin2x + \/§c052x

1 V3 1. V3
Ecosx—kTsmx = Esm2x—|—7cos2x

T LT T LT
COS — cOs x + sin 3 sin x = cos 3 cos 2x + sin 3 sin2x

cos (x — g) = COSs (2x — %)

r ¢t T ¢

-x—zzzx—z+k27r
o 3 6
T 7T
X— —=-2x+—+k27
i 3 6
x:—%+k27t
& x—ﬂ . ke Z.
"6 3

Két hgp vdi diéu kién (2) ta c6 nghiém ctia phuong trinh la x = T ikenkez.

6
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113
VI DU 6. Gidi phuong trinh
(D) cos2x <1+tanxtan;> +tanx = 2sinx +1; DS:
7
x:k27t,x:?ﬁ+k2ﬂ,x:11?n+k2n,kez
2 4sin®x + tanx + /2 (1 + tan x) sin3x = 1. bS:
T T k2w 3r
= —_—— k , = — = = — k2 ,k Z
X 4+7rx 20—|—5x 4-1—716
(¢ Loi gidi
cosx # 0 x # T okn T
. N x#—+km
1) Diéu kién xac dinh: x, el 2 72 keZ. )
COSE#O E#E—i‘kﬂ' X%T(—i—k27'(
Phuong trinh da cho tuong duong véi
cost—l—ZSinx-l—costtanxtan%—|—tanx=0
& cos2x - smx -tanf+ MY sin?x — 2sinx =0
COS X 2 cosx
& sinx (Coszx.tanz—l— —25inx—2> =0
cos x 2  cosx
sinx =0 (2)
< 2
5% tani + ~2sinx—2=0. (3)
Cos X 2  cosx
(2) ©x=kmr keZ. 4)
. X : X X X
(3)@Cos2xsm§—2smxcosxcos§+cos§—2cosxcos—:0
<:>(sinECOSZx—cosfsin%c)—l—cosf— cos?)—x—kcosE =0
2 2 2 2 2)
<:>sin3—x+cos3—x—0(:>cos T =0
2 2 2 4)
3x ™ 9w T k2w
_—— — = — = — e Z.
@2 1 2+k7t<:>x 2+ 3,k€ i . (5)
Ti (1), (4), (5) ta c6 nghiém cua phuong trinh la x = k27, x = % +k2m,x = Tn +
k2m, k € Z.
(2) Diéu kién xac dinh: cosx # 0 < x # g—i—kﬂ,k €. (1)
Phuong trinh da cho tuong duong véi
<4sin2x—2>—i—(tanx+1)—|—\/§(1+tanx)sin3x:0
& 2<sin2—c0s2x>+(tanx—|—1)+\/§(1+tanx)sin3x:0
& 2(sinx+cosx)(sinx—cosx)+81nx+—cosx+\/E-W—C()stin?)x:()

Ccos X COos X

1 :
& (sinx 4 cosx) <Zsinx—2cosx+—+\/§- sm3x) =0
cos x cos x
sinx +cosx =0 (2)
1 :
251nx—2c05x+—+\/§-sm3x =0. (3)
cos x cos x




114

(2)(:)sin(x+%> :0@x+g=kn®x:—%+kn,kez.

5. sin 3x

1
(3) & 2sinx —2cosx + —— +
cos x cos x

—0 < sin2x —2cos?x + 14 v/2sin3x =0

CHUONG 1. HAM SO LUONG GIAC - PHUONG TRINH LUONG GIAC

(4)

T
T Z—zx:3x+k27r
& cos2x — sin2x = \/Esin3x & sin (— —Zx) = sin3x & &
4 T
Z—Zx:ﬂ—3x+k27r
T k27w
X=—+ —
205 kez (5)
3T
X=—+k2m
y k2 3
Tir (1), (4), (5) ta c6 nghiém cta phuong trinh la x = —% +km,x = % ?n,x = IN +
kK2, k € Z.
O]

€> BAITAP AP DUNG

BAI 1. Giai phuong trinh
@) sinx +v3cosx =1
) V/3sin3x —cos3x = V2

3) V3sin (g—x) —sinx =2

X x\ 2
@ (sz-i-COSE) +v/3cosx =2 pS:
Loi giai.
@ @
sinx+\/§cosx:1
< 1SilevL—3cosx—1 PN
2 2 2
& sinxcosz—i—cosxsinz—l
3 3 2 &
& sin(x+z):sinz
] 3 6 g
r+ ="t on
N 3 6
x+ 2 =n-Ztken <
L 3 6
x:—%+k2n
< T kez N
x:E-FkZTL'

bS:x=—+—,x=

k2 117

36

k27t
— k
3 "€

571

36 3

D&x=—%+%mnk€

X = —%+k27r,x: §+k2n,k€

\/gsinSx —cos3x = \/5

ésinSx — 1cos3x = Q
2 2 2
sim(%xcosE — cos 3x simz = Q
6 6 2
) T T
sin <3x — g> = smZ
i T T
M—E—Z+mn
7T 7T
3 — o =m— g +kn
[ 57 k2w
T3 | 3
__ln kon K EZ
" 36 3

B&x=—%+ﬂmx:g+ﬂmkez

Z

Z

Z
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©) @
LTt . 2
\/55111(5—95)_51“95:2 (sin;+cosg> ++V3cosx =2
= ?cosx—sinx:2 ZN sinzg+coszg+251ngcosg+\/§cosx:2
3 1 .
& Scosx—gsinx =1 & sinx+V3cosx =1
& sinncosx—cosnsinx—l & sinxcosz—kcosxsinz—
3 3 a 3 3 2
& sin(z—x>:sinE & sin<x+z>:smE
3 2 i 3 6
= E—x:E+k27r x—i—zzz—l—k2n
3 2 3 6
T = T T
S x=——+kmn, ke Z. X+=—=mnm——=+k2n
6 | 3 6
x:—z+k27r
& 7T6 ke Z.
x:5+k27r

]
BAI 2. Giai phuong trinh

@ \/§sinx+cosx:2sin% DS:x:—%ijZn,x:%%—an,kEZ
@) sin3x — v/3cos3x = 2sin2x DS:x:%—Fan,x:%—l—IQTN,kEZ
(3) 2cos3x 4+ v/3sinx +cosx =0 DS:x:g—i—%,kGZ
@) /2 cos2x +sinx —cosx =0 DS:x:ngan,x:%—i—kZTn,kEZ
() cosx — v/3sinx = 2cos (g—x) DS:x:%+kn,k€Z
(6) sinx — /3 cosx 42 = 4cos® x DS:xzzg+szn,x:2—n+k2ﬂ,k€Z
@ 2cosx<\/§sinx—|—cosx—1> =1 DS:x:%+k7r,k€Z
V3 cos5x — 2sin3x cos2x = sin x DS:x:%—i—kg,x:%—l—%,kEZ

Loi giai.
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V3

. T n . 7T .
sin x cos — -+ cos x sin — = sin —
6 6 12

sin (x+%) :sinl
T 7
e T2
x—l—%:n—%—l—k%r
x:—£+k27r

312 ke Z
7T

+ k27T

V3 1

TSinx +5cosx = cos(7 — 3x)

@

@

S 4
COS X COS 7 +sinxsin 7 = cos (7T — 3x)

c_os (x — g) = cos(7 — 3x)

n:n—3x+k27r

T3
T
x—§=—7T+3x—|—k27r
_x—7_T+lﬂ
3 2
_ng—kkn

o kmw

i

2

sin3x — ? Ccos 3x = sin2x

. 7T . T .
sin 3x cos — — cos 3x sin 3 = sin 2x

sin <3x — g) = sin2x

3x — L —ox + k2
N 3
T
3x—§:7r—2x—|—k27r
_x=%+k27r
& x—4—7T kz—n,kez.
|” 15 5
V2 V2 .
—— COSX — — Sin X = Ccos2x
2 2
T . LT
<> COSXCOS— — sin xsin — = cos 2x
4 4
& cos (x—l—%)zcost
x+E:2x+k27r
N 4
T
x—l—Z:—Zx—l—an
_x:g—kan
= x_n+k2n,kez.
D) 3
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® ®

1 X — inx = <7T—x>
2cos > S = COS 3
= cosxcosz—sinxsinz—cos(z—x> <
3 3 3
= cos<x+z)—cos<z—x> <
3/ 3 -
r+ =" xiion
N 3 3
7T T
N x:g+k7r,kez.
=
)
2\/§sinxcosx—|—2coszx—2:1
& V/3sin2x + cos2x =2 aN
1
& ?sian-l—Ecost:l AN
T . LT
& cos2xcos§+sm2xsm§:c050 RN
& Cos <2x—g>:c050 RN
N 2x—g:k2n
T =
==

BAI 3. Giai phuong trinh

(1) sin2x + cos x = cos2x — sin x

(2) sin2x +2cos®x +sinx —cosx = 1

(1 —2sinx)cosx
(14 2sinx)(1 —sinx)

V3 |

COos x

- V3

©)

1

(@) 8sinx = _
sin x

117

sinx — \/gcosx = 2cos2x
1

—8IiNX — — COSX = COS2Xx
2 2

T . .7
cos xcos o —sinxsin - = cos (7T — 2x)

cos <x + %) = cos (7T — 2x)

x+g:7t—2x+k27t
x+g:—ﬂ+2x—|—k27r
- 2t k27w
X=—+ —
9 3 ke Z.
47

V/3cos 5x — (sin5x + sinx) = sinx
V/3cos 5x — sin5x = 2sin x

V3

1
7cos5x — EsinSx =sinx

LT o, )
sin 3 cos5x — cos 3 sinb5x = sinx

sin (% — 5x> =sinx

%—5x=x+k2n
g—Sx:n—x+k27r
- w  km
X=—4+ —

18 3 ke Z
x—z_i_k_rc, .
6 2

PS: x = —g—i—an,x: szn,kEZ

PSix= "tk x= " ez
2 3
T k2w
PS:x=——+—keZ
S:x 18+ 3 €
T T km
DS:x:g—i—kn,x:———{——,kEZ

12 2
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(®) V3cos?x +2sinxcosx —/3sin’x =1 PS: x = g-l—kn,x: —%—i—kn,kez
) ) T 57 k2w
® V/3(cos2x —sinx) +cosx(2sinx +1) =0 bS: x = —E+k27r,x: E—FT,kEZ
Loi giai.
@® @
COs2x — sin2x = cos x + sin x sin2x+2coszx—1zcosx—sinx
2 2 2 2 : _ Qi
1EN £c052x—£sin2x:icosx—kisin(? €0S2X +sin2x = cos x — sin x
2 o a2 V2 V2 V2
& coszcos2x—sinzsinx:cos—cosx—i—sin—si?xcos X1 5 SiaX = = Cos X = —= Sin.
T T
N COS(ZX—Fz) — cos (x—z> & Cos <2x—z> :cos<x—|—z>
_ 4 4 r s T
2x+E=x—z+k2n 2x—Z:x—|—Z—|—k2n
< . ‘o PR PP SR
2t g = —x+ g tkem X g T X Ten
- T
x:—g+k27r x-2+k27(k S
o ke Z. < e FEZ
k27-[ X = ——
*T 3 -3

A 1+ 2si 0 . . 0
® Diéu kién xdc dinh: | T 20" 7 @ biéu kién xéc dinh: { "7
1—sinx #0 cosx #0
4 7T k
.| R @sian;éO(:)x;é?n,kEZ. 2)
sinx # —= 577
sinx;zélz - x?’é—?—l—kZN,kE 8sin® x cos x = v/3sin x 4 cos x
X ;é E"’kZT[ = COSX+\/§Sinx:4sinxsin2x
Z. N 2 (1) & cosx + \/§Sinx =2 (COSx + cos 3x)

& cosx —V/3sinx = 2cos3x
Ccos X —sin2x = \/§<1—sinx+25inx—25g2x s<x—|—z> — cos3x

& cosx —sin2x = /3 (cos2x + sin x) L
X+ = =3x+k2r
& v/3cos2x + sin2x = cosx — v/3sinx o 73r
& cos<2x—z>=cos(x+z> x—|—§:—3x+k271
i 6 3 - o
w-L —xi Zion x:ngk”
N 6 3 & i kEZ.
y DL L Y x:—i—i——7T
L 6 3 L 12 2
- s
=5 + k2 Két hop véi diéu kién (2) ta c6 nghiém ctia
& ke Z. . . T T
T k2r phuong trinh 1a x = — +km,x = —— +
X=—c+—7 6 12
L 18 3 k7T
) . —/keZ.
Ket hop vdi dieu kién (1) ta c6 nghiém cta 2
k2
phuong trinh 1a x = Iy “Trez.

18 3
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®
\/§c052x+sin2x:1
V3 1. 1
= Tcost—i—Estx_E
T ) ) 1
& costcosg—|—s1r12xsm—:5
& (:os<2x—n>—1
) 6/ 2
-2 =T tion
T T
2x— — = —4 +k2n
L 6 3
x—g—kkn
A - ke
x:—ﬁ—l—kn

€)  BAITAP REN LUYEN
BAI 4. Giai phuong trinh
@) V/3sinx +cosx = —1

) sinx 4+ v/3cosx =2

3) cos7x — V/3sin7x = —/2

@ sin (g +2x) +/3sin(r —2x) = 1

(® sinx(sinx — 1) = cos x(1 — cos x)

(®) 4sin (x-i—%) +2cos (x— g) =32

®

119
\/§cos2x—i—sin2x:\/§sinx—cosx
1 . 3 V3 .
& Esm2x+7c032x—TSmx—Ecosx

& sin <2x+%> = sin <x— %)

B 7T T

2x+§—x—g+k27t
T T

X+ =m—x+-=+k2

_x+3 s x+6+k7t

x:—g+k2n

x_5_ﬂ+k2_ﬂ,kez.

|© 18 3

PS:x = 71+ k27, x = —%Jrkzmkez

PS: x = %+k27r,k€Z

57 k2w 137 k27

PS:ix=" " x=—""4+"""keZ

84 7 84 7

DS:x:kn,ng—i—kn,kEZ

PS: x = k271, x = g+k27r,k cZ

DS: x = k271, x = §+k2n,k cZ

@ 2sin?x + v3sin2x —2 =0 Ds:x:%+kn,x:%+kn,kez

cos x sin3x — v/3 cos2x = v/3 + cos 3x sin x PS: x = g—i—kn,x = g—l—kn,k cZ
2

(9 V/3sin2x + cos2x = 2cosx — 1 DS: x = k2, x = g-l—an,x = ?n—i—kzn,k cZ

2 sin <2x+%> +4sinx =1

@ cos7x cosbx — \/§sin2x =1-—sin7xsin5x

@ 2 <cos4x—sin4x) +1=+/3cosx+sinx

X = —E+k27r,x:z—|—k27r,x: —z—l—kn,kEZ

2 6 3

PS:x =k, x = 5%+k27t,k€Z
T
PS:x =k, x = —§+kn,k€Z

PS:
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@ 2sin?x +sin2x —3sinx + cosx = 2

PS: x = —%+k27r,x: %”Jrkzn,kez

k
@ Ccos X — 2 cos2x = 2sin x cos (Zx—S%> PS: x = g-i—an,x: %—i—g,ke Z
BAI 5. Giai phuong trinh
2
@) cosx = v/2sin2x —sinx DS:x:%—kl%,kEZ
sin x + cos x = 2v/2sin x cos x DS:x:z—sz—n,kGZ
@ 43
5 k2 7
3 (sinx+cosx)2—\/5c032x:1—|—2cosx DS:x = 1—7§—|—T7T,x: —%—l—an,kEZ
sin3x + v/3cos3x — 2sinx = 0 DS:x:—E+k7t,x:7—T+lg,k€Z
@ 6 6 2
®) 2coszz~|—\/§sinx:1+25in3x DS:x:£+kn,x:5—n~|—]z,k€Z
2 12 24 2
k2
® 4sin?x +sinx =2 — v/3cos x PS:x= L ikomx= 4+ ke
6 18 3
7
@ \/§sin2x—|—251n2x:4sin3xcosx—|—2 PS: x = —%—i—kﬂ,x: 2—Z+I%,kez
2 (cos 6x + cos4x) — /3 (1 4 cos2x) = sin 2x DS:
x—z+k7rx——£—|—k—n x—z—i—k—7T keZ
2 T 240 277 240 37
k
©) ZSinx(coszx—sinzx) = sinx + v/3 cos 3x PS: x = g+?ﬂ’k €z
V/3sin2x — 2 cos? x = 2y/2 + 205 2x PS:x =2 +kmkeZ
k k
(11) v/3sin7x — 2sin4x sin3x = cos x PSix = o4+ = x= 2+ keZ
. o sin2x ) . T e — _T ]ﬂ
@ sin” x + 5 = 251nxs1n<3x—|—4> PS:x =k, x = 8+ 2,k€Z
57  kmt 57  krmt
— 1 g 2 M = — — _ = — — _
@ 2 — v/3cos2x + sin2x = 4 cos? 3x PS: x 1 + > , X 18 + 1 keZ

V/3cos 2x + sin 2x + 2 sin <2x — %) =22
BAI 6. Giai phuong trinh
1) cos2x — v/3sin2x = v/3sinx + cos x

(2) cos7x — sin5x = /3 (cos 5x — sin 7x)

1—2sinx 1-—sinx
©) —— =
1+ 2sinx \/gcosx

57
PS:x=—+
S:x o7 km, ke Z

DS:x:szﬂ,kEZ

T w  km
DS.X—E—i-kﬂ,X—ﬂ—{—?,kEZ

PS:x — L 4 k2%

e e
st 3 k€
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sinx — sin 3x m  km
——— = /3 PS:x=——+—,keZ
@cosx—COSSx V3 * 12+ 2 €
k
@4Sin2(x—|—%>:4cos2xcos<2x—g>—|—1 Ds:x:%+§,x:5g+kn,kez
k2
cosx + sinx ) cosx = cosx — sin x + :x:—n,kEZ
@2( V3 ) V3 1 ps .
BAI 7. Gidi phuong trinh
1) sin2x — 2v/3cos? x = 2cos x PS: x = g+k7t,x: 7%—1—](27‘[,](6 Z
(2) sin2x — cosx +sinx =1 DS:x:%qun,x:§+k27'(,x:7r+k27t,kEZ
sin2x — cos2x = 4sinx — tx = — +km,x =k, k €
V3sin2 2x = 4sinx — 1 ps 76T k km k€ Z
tan —sinx + 2cos” - = tX = K27, K €
77[' 2 2; 2 PS:x =k ke Z
4
sin2x —1 = cos2x —2cos x :x:E—I—kn,x:—n+k27r,x:k2n,k€Z
®) V3sin2x —1 2x —2 bs 5 3
(6) cos2x +2sinx = 1+ /3 sin 2x PS: x = E+k27'c,x = —E+k27'c,x =kn,keZ
2 6
() 2sin6x — 2sin4x 4+ v/3cos2x = /3 + sin2x PS:
x__n+k7r X = 7'C+k7'[ x=km,kecZ
12 277 18 3T Y
cosx+cos3x:1+\/§sin(2x+g> DS:x:g-i—kn,x:—%—i—kn,x:an,kEZ

BAl6.  PHUONG TRINH LVONG GIAC DANG CAP
(BAC 2, BAC 3, BAC 4)

@ TOM TAT LY THUYET

1) Dang tong quét asin® x + bsinx cos x + ccos?x = d (a,b,c,d € R). (1)

2) DAu hiéu nhan dang: phuong trinh d6i véi ham sin hodc cosin dong bac (hodc léch nhau
hai bac). Cha y ham tan va cotan dugc xem la bac 0.

3) Phuong phap giai:

i cosx =0
Budc 1. Kiém tra x = g +kr & { .5 , c6 la nghiém ctia phuong trinh khong?
sin” x =
cosx #0

) , ta chia hai vé cta (1) cho cos? x.

Buoc 2. V(Jix#z—kkn(:) [ ]
2 sin® x

.2 .
sin” x sin x d

F— : c=—>— < atan’x +btanx + ¢ = d(1 + tan® x).
cos? x COs X cos? x

(1) & a

Budc 3. Datt = tan x d€ dua vé phuong trinh bac hai véi an ¢, tir d6 suy ra x.
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E Giai tuong tu dbi véi phuong trinh dang cap bac ba va bac bén.

® vibu

Vi DU 1. Giai phuong trinh 2 cos? x + 2sin 2x — 4sin®x = 1. PS:x = 7 +kn,

1
x = arctan (_§> + k7t
(¢ Loi gidi

Ta c6 phuong trinh c6 dang 2 cos? x + 4 sin x cos x — 4 sin® x = sin® x + cos? x < 5sin? x — 4 sin x cos x —
cos?x = 0. )

TH1. Vi x = g + krt, thay vao phuong trinh (2) ta duge 5 = 0 (vo Li).

TH2. V6i x # g + krt, chia hai vé cta (2) cho cos?x ta duoc: 5tan’x —4tanx — 1 = 0 <

tanx =1

tanx = —1
=~z
. T
— letanx:1©x21+k7r.

1 1
— Véitanx = —5 & x = arctan <—5> + k7.

1
Véay nghiém ctia phuong trinh la x = % + k7, x = arctan (_§> + k. O
VI DU 2. Giai phuong trinh 4sin® x + 3(cos® x —sinx) = sin®xcosx. ~ DS:x = g + k7,
s
— 4Tk
X 3 + k7T
@ Li gidi

TH1. V6ix = % + k7, thay vao phuong trinh da cho.
— Néux = §+k2mh1 (1) & 1 =0 (vo li).
— Néux= —% k27 thi (1) < 7 = 0 (v6 1i).
TH2. Vi x # g + k7, chia hai vé ctia phuong trinh cho cos® x ta dugc:

tanx =1

4tan’®x +3 |1 —tanx(1+tan2x)] = tan’x < tan’ x —tan’x —3tanx +3 =0 &
tanx = /3.
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— Vo’fitanle(:nc:%—kkn.
— Vditanx:\/§<:>x:g+k7r.

— Véitanx = —V3 & x = —%-l—kn.
~ ‘A » N N s 7T
Vay nghiém ctuia phuong trinh la x = 1 + kmt, x = j:g + k. ]

VI DU 3. Giai phuong trinh sin? x(tan x 4 1) = 3sin x(cos x — sin x) + 3. bS:
T T
X = —Z+k7t,x— i§+k7(

@ Loi gidi

Diéu kién xac dinh cosx # 0 & x # g + k.

Chia hai vé ctia phuong trinh cho cos? x ta dugc:

’ ’ 3 ’ tanx =
tan” x(tanx+1) = 3tanx(1 —tanx) +3(1+tan“ x) < tan” x +tan“ x —3tanx —3 =0 < .
anx =
g T
— Vditanx = -1 & x = —Z+k7'(.
—Vditanx:\/g(:)x:%—kkn.
— Véitanx = —V/3 < x = —g—{—kﬂ.
A ‘ n > N N 7T 7T
Vay nghiém ctuia phuong trinh 1a x = —Z-l—krc,x: :|:§+k7'c. O
(® BAITAP APDUNG
BAI 1. Giai cac phuong trinh lugng gidc sau:
@ 2sin? x + 31/3sin x cos x — cos? x = 2. DS: x = %(—i-kﬂ',x = %—Fkn
2 sin® x 4 sinx cos x — 2 cos? x = 0. PS: x = g + kmt, x = arctan(—2) + k7t
3) cos?x — v/3sin2x = 1+ sin? x. DS:x:kn,x:—%+kn
@) 2cos?x —3+/3sin2x +4 = 4sin® x. DS:x:g—Fkr(,x:%—kkn
®) V3sin’x + (1-— \/§)sinxcosx—coszx~|—1 =/3. DS: x = —%—kkn,x = §+k7r

® 2sin’x+ (3++/3)sinxcosx + (vV3—1)cos?x+1=0. DS:x = —%—kkﬂ,x: Ly

+ k7t

\—/@

(@) 4sin®x — 5sinx cosx —9cos? x = 0. DbS: x = —g + k7t, x = arctan (Z

9
c052(37r—2x)—\/§cos<4x——n):1+sin22x. PS:x=k—,x=——+k

2

N[N
o
N[

+/3.



124 CHUONG 1. HAM SO LUONG GIAC - PHUONG TRINH LUONG GIAC

Loi giai.
@ Taco

2

2sin? x 4+ 3v/3sin x cos x — cos? x = 2 < 2sin” x + 3v/3sinx cos x — cos® x = 2(cos? x + sin” x)

< V/3sinxcosx — cos? x = 0. (*)

TH1. V6ix = g + krt, thay vao phuong trinh (*) ta dugc 0 = 0 (thda man).

TH2. Vé6i x # %T + k7, chia hai vé cta (*) cho cos? x ta dugc: v3tanxy —1 = 0 < tanx =

1
—@x:EJrkr(.

/3 6

Vay nghiém ctia phuong trinh la x = % 4k, x = % + krt.

(2) Ta c6 sin® x + sin x cos x — 2 cos? x = 0. *)
TH1. VGicosx =0 x = g + k7, thay vao phuong trinh (*) ta dugc sin? x = 0 (vo 1i).

TH2. V6i x # g + k7, chia hai vé ctia (*) cho cos? x ta duoc: tan?x +tanx —2 = 0 &

tanx =1
tanx = —2.

— Véitanleﬁx:%—kkn.

— Véitanx = —2 < x = arctan(—2) + krt.

Vay nghiém ctia phuong trinh la x = g + k7, x = arctan(—2) + k7.

@ Ta ¢ cos? x — \/gsian = 1+sin?x < 2sin2x—|—2\/§sinxcosx = 0 & 2sinx(sinx +

V3 cos x)=0.

TH1. VGisinx =0 &< x = kit

TH2. Véisinx + v3cosx =0 < tanx = —/3 & x = —% + krt.

Véy nghiém ctia phuong trinh 1a x = kmt, x = —g + k7.

@) Ta c62cos?x —3+/3sin2x + 4 = 4sin? x < 2cos? x — 6v/3sinxcos x +4(1 —sinx) = 0 &
cos x(cos x — \/gsinx) =0.

TH1. VGicosx =0 x = g—kkn.

:E—f—kT(.

1
TH2. VGicosx —3sinx =0 < tanx = — < x
V3 6

Véy nghiém ctia phuong trinh la x = g +kmt,x = % + k.

() Ta c6 v/3sin® x + (1-— \/5) sinxcosx —cos?x +1 = /3 < sin?x + (1- \/§)sinxcosx—
V3 cos?x = 0. (*)

TH1. V6ix = g + k7t, thay vao phuong trinh (*) ta dugc sin? x = 0 (v6 li visin? x + cos? x =
1).
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TH2. Vi x # % + k71, chia hai vé ctia (*) cho cos? x ta dugc: tan? x 4 (1 — v/3) tanx — /3 =

0 tanx = —1
-
tanx = /3.
— Véditanx = -1 & x = —g—kkn.
— Véitanx:\/§<:>x:g+k7r.
A A SRR T T
Vay nghiém cua phuong trinh 1a x = 7 +km,x = 3 + k.

® Taco2sin®x+ (3+1/3)sinxcosx + (v/3—1)cos?x+1 = 0 < 3sin® x + (34 1/3) sin x cos x +
V3cos?x = 0. *)

TH1. V6ix = g + k7t, thay vao phuong trinh (*) ta dugc sin? x = 0 (v6 li visin? x + cos? x =

1).
TH2. Véix # %—i—kﬂ, chia hai vé ctia (*) cho cos? x ta dugc: 3tan? x + (3 + v/3) tanx + /3 =
tanx = —1
0& ‘
anx = —.
V3
i’ T
— VGitanx = -1 & x = —— + k.
1 T
— Véitanx = — & x = — + k.
V3 6
. A <1 1s T T
Vay nghiém cua phuong trinh 1a x = 7 +km,x = 3 + k.
(7) Ta cé 4sin® x — 5sinxcosx — 9cos? x = 0. *)

T
TH1. V6ix = > + k7t, thay vao phuong trinh (*) ta dugc sin? x = 0 (v6 li visin? x + cos? x =

1).
TH2. Véi x # §+ krt, chia hai vé cta (*) cho cos? x ta dugc: 4tan’x —5tanx —9 = 0 <
tanx = —1
tanx—g
=7
. T
— Véitanx = -1 & x = —Z—I-kn.

9 9
— Véitanx = 1 & x = arctan (Z) + k7.

Véy nghiém ctia phuong trinh la x = —% + k7, x = arctan (Z) + k.
Ta co

9
cos?(37 — 2x) — /3 cos (4x — 77'() =1+sin’2x < cos?2x —v/3sindx = 1+ sin 2x

& 2sin?2x + 2\/§sin2x cos2x =0
& sin2x(sin2x + v/3cos 2x) = 0.
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THL. Véisin2x = 0 < 2x = kit <> x = kg.

TH2. Véisin2x 4+ v3cos2x = 0 <> tan2x = —/3 < 2x = — & f ks x = — 2 +k§.

3 6
Vay nghiém ctia phuong trinh la x = kg = —% —i—kg.
(]
BAI 2. Giai cac phuong trinh lugng gidc sau:
@) sinx = 2cos> x. DS:x:i;—T—kkn,x:kn
©) cos® x 4 sin® ¥ = sin x — cos x. DS:x:g—i—kn
3) sinx — 4sin® x + cos x = 0. DS: x = g—i—kn
@) 4(sin® x + cos® x) = cos x + 3sin x. bS: x = %—i—kn,x = :l:% + kmt
() 6sinx + 2cos® x = 5sin 2x cos x. PS:xc®
cos® x — 4 sin® x 4 sin x = 3 cos x sin? x. PS: x = i +km,x = :l:z + k7t
® 4 6
(@) 3cos* x + sin* x = 4 cos? x sin x. PS: x = i% +km, x = i% + krt
®) 4sin® x 4 3(cos® x — sin x) = sin? x cos X. PS:x =~ 4k, x = + 2 4kt
® 4 3
9 2v/2cos? x— Y _3cosx = sinx. DS:x:E—i—kn,x:z+k7r
4 4 2
(1 2
10) sin?x + L2 5 ooy PS:x = — 2 +kn
2sin2x 4
@ cos? x tan” 4x + 1 + sin2x = 0. DS:x:—%—i—kn
.2 . 2 . T T
@ tan x sin® x — 2sin” x = 3(cos 2x + sin x cos x). bS: x = 7 +kmt,x = :tg + kmt
@ sin® x — v/3cos® x = sin x cos? x — v/3sin? x cos x. PS: x = i% + kT, x = —% + k7t
.4 4 . 2 T 7T 1 1 T
@ 4(sin* x + cos® x) + 5sin 2x cos 2x + cos~ 2x = 6. bS: x = §+k§,x= Earctanz—kki
@ 3cot? x +2v/2sin’ x = (2 4+ 3v/2) cos x. bS: x = :I:g + k2, x = :tg + k27
Lui giai.
(1) Tacésinx = 2cos’ x < sinx — 2cos® x = 0. *)

TH1. V6ix = g + k7t, thay vao phuong trinh (*) ta dugc sin? x = 0 (v6 li visin? x + cos? x =
1).



6. PHUONG TRINH LUONG GIAC DANG CAP (BAC 2, BAC 3, BAC 4) 127

TH2. Vi x # g + k7, chia hai vé ctia (*) cho cos® x ta dugc:

” 3 ’ tanx = +1
tanx(1+tan”x) —2tan’x = 0 < tanx(1 —tan“x) = 0 &
tanx = 0.
.. T
— VGitanx = -1 & x = —Z—|—k7t.
— Véitanx=1@x=%+k7t.
— Véitanx =0 < x = k7.
Vay nghiém ctia phuong trinh la x = j:g + krmt, x = krt.
(2) Ta c6 cos® x + sin® x = sin x — cos x. *)

TH1. Véix = % + k27, thay vao phuong trinh (*) ta dugc 1 = 1 (thda man).
TH2. V6ix = —72—T + k27T, thay vao phuong trinh (*) ta dugc —1 = —1 (théa man).
TH3. Véix # g + krt, chia hai vé ctia (*) cho cos® x ta dugc:
1+ tan’x = tan x(1 4 tan? x) — (1 + tan? x) < tan” x — tan x + 2 = 0 (v6 nghiém).
Vay nghiém ctia phuong trinh la x = % + k.
(3) Tacdsinx —4sin’ x + cosx = 0. *)
THL. Véix = g + k277, thay vao phuong trinh (*) ta dugc —3 = 0 (vo L.
TH2. V6ix = —g + k27, thay vao phuong trinh (*) ta duge 3 = 0 (vo li).

TH3. Voi x # g + k7, chia hai vé ctia (*) cho cos® x ta duoc:
tanx(1+tan2x) —4tan®x+1+tan’x = 0 < —3tan’ x +tan’x +tanx+1 =0 tanx = 1 <

Vay nghiém ctia phuong trinh la x = % + krt.

@) Ta c6 4(sin® x + cos® x) = cos x + 3sin x. *)
TH1. V6ix = % + k2, thay vao phuong trinh (*) ta duogc 4 = 3 (vo li).
TH2. Vi x = —g + k27, thay vao phuong trinh (*) ta dugc —4 = —3 (vo li).

TH3. V6i x # g + k7, chia hai vé ctia (*) cho cos® x ta dugc:

3N a2 2 3. .2 _ tanx =
4(1+tan’x) = tan“x+1+3tanx(tan“x+1) < tan’ x —tan“x —3tanx+3 =0 < .
anx =

— Véitanx:1<:)x=%+k7r.

_ Véitanx:i\/?@x:i%mn.



128 CHUONG 1. HAM SO LUONG GIAC - PHUONG TRINH LUONG GIAC

Véy nghiém ctia phuong trinh la x = % +km,x = :I:% + k.
(5) Ta c6 6sinx + 2cos® x = 5sin2x cos x < 3sinx 4 cos® x = 5sin x cos? x. *)

TH1. VGix = g + kT, thay vao phuong trinh (*) ta dugc sinx = 0 (v6 1i vi sin? x + cos? x =
1).

TH2. Véix # g + k7, chia hai vé ctia (*) cho cos® x ta dugc:
3tanx(1+ tan’x) +1 = 5tanx < 3tan’ x — 2tanx + 1 = 0 (vo nghiém).
Vay phuong trinh v6 nghiém.
() Ta c6 cos® x —4sin’ x + sin x = 3 cos x sin® x. *)
TH1. V6ix = % + k27, thay vao phuong trinh (*) ta dugc —3 = 0 (v0 1i).
TH2. Vi x = —g + k27T, thay vao phuong trinh (*) ta dugc 3 = 0 (v0 1i).

TH3. V6i x # g + k71, chia hai vé ctia (*) cho cos® x ta dugc:

tanx =1
1—4tan’® x +tanx(tan’x +1) = 3tan’ x < 3tan’ x +3tan’x —tanx —1 =0 &
tanx = £-
v
. s
—Voﬂtanleﬁx:zqtkn.
V6i tan x :tl S x j:ﬂ+k7'c
_— 1 s B — = —_ .
V3 6
A ‘A > N N 7T 7T
Vay nghiém cua phuong trinh la x = Z—i—kr[,x = ig—i—kn.
@) Ta c6 3cos* x + sin* x = 4 cos? x sin® x. *)

TH1. V6ix = g + k7, thay vao phuong trinh (*) ta dugc sin x = 0 (v6 1i vi sin? x 4 cos? x =
1).

TH2. Véix # g + kr7t, chia hai vé ctia (*) cho cos? x ta dugc:

tanx = +1

3+tan*x = 4tan?x & tan*x —4tan’x+3 =0 <
tanx::l:\/g.

_ Véitanx:jzléx:i—%+k7t.

— Véitanx::l:\@(:)x::i:gjtkr(.

Vay nghiém ctia phuong trinh la x = ig +kmt,x = i% + k.

Ta c6 4sin® x 4 3(cos® x — sinx) = sin? x cos x <> 4sin® x — 3sinx + 3 cos® x = sin’ x cos x.

(*)

TH1. V6ix = % + k2m, thay vao phuong trinh (*) ta dugc 1 = 0 (vo Li).
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TH2. Véi x = —% + k271, thay vao phuong trinh (*) ta duoc —1 = 0 (v6 1),

TH3. Vo6ix # g + krt, chia hai vé ctia (*) cho cos® x ta dugc:

3 ) ) 3 ) tanx =1

4tan’ x —3tanx(tan“x+1)+3 =tan“x < tan’ x —tan“ x —3tanx+3 =0 &

tanx = /3

L T

—V01tanx:1(:>xzz+k7r.

— Véitanx = £V3 & x = £ +kn.

A A N Tt T
Vay nghiém cua phuong trinh 1a x = Z—{—kr{,x = :|:§—|—k7r.
(© Ta c6 2v/2 cos® (x— %) —3cosx = sinx < (sinx + cos x)3 — 3cos x = sin x. (*)

TH1. V6ix = g + k27, thay vao phuong trinh (*) ta dugc 1 = 1 (thda man).

TH2. VGix = —% + k27, thay vao phuong trinh (*) ta dugc —1 = —1 (théa man).

TH3. Vo6ix # §+k7t, chia hai vé ctia (*) cho cos? x ta duoc:
tanx+1)> —3(tan?x+1) = tanx(tan’x+1) & tanx—1 =0 tanx =1 < x = z—|—k7‘[.
( 4

Vay nghiém cta phuong trinh la x = % +km,x = g + k.

Pidu kién xac dinh sin2x £ 0 < x # kg.
3

1 2x)?
Ta c6 sin® x + M = 2cos2x & sin2x + o F = 2(cos? x — sin® x). *)
) 2sin2x sin x
Chia hai vé ctia (*) cho sin? x ta duoc:
14 cot’ x =2(cot?x —1) & cot’x —2cot? x +3 =0 cotx = —1 & x = —g—l—kn.
Vay nghiém ctia phuong trinh la x = —% + krt.
N A . . 7T 7T
@ bieu kién xac dinh cos4x # 0 < x # 3 +kZ'
Ta co
) ) _ ) 5 tan4x = 0 =5y
cos“xtan“4x+1+sin2x =0 & tan“4x+ (1 +tanx)” =0 < & & )
tanx = —1 x:—z—l—kn
4
Vay nghiém cta phuong trinh la x = —g + k.
@ Diéu kién xac dinh cos x # 0 < x # % + k.
Ta co
tan x sin” x — 2sin® x = 3(cos2x 4+ sinxcosx) < tanxsin®x — 2sin® x = 3(cos? x — sin® x + sin x

& tan’®x —2tan? x = 3(1 — tan” x + tan x)
& tan’x 4+ tan’x —3tanx —3 =0
tanx = —1

=
tanx = j:\/g.
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— Voitanx = -1 & x = —%-l—kﬂ.
— Véitanx = £/3 & x = ig+kn.
Vay nghiém ctia phuong trinh la x = —g +km, x = j:% + krt.
@ Ta c6 sin® x — v/3 cos® x = sin x cos? x — /3 sin” x cos x. *)
TH1. Véicosx =0 & x = %T + k7, thay vao phuong trinh (*) ta dugc sin? x = 0 (v6 1i).

7T A 2
TH2. Véix # 5 + krt, chia hai vé ctia (*) cho cos® x ta dugc:

tanx = £+1
tan® x — V3 = tanx — V3tanZx < tan® x + V3tanZx —tanx — V3 = 0 <

tanx = —\/5.
.. T
— Voitanx = +1 & x = iz—kkn.
— Véitanx = —/3 < x = —%—Fkn.
~ ‘A ) < N 7T 7T
Vay nghiém cua phuong trinh 1a x = :i:z +km,x = —3 + k.
@ Ta co
4(sin* x + cos* x) + 5sin 2x cos 2x 4 cos® 2x = 6
=4 (1 — 2sin® x cos? x) + 55in 2x cos 2x + cos® 2x = 6.
.2
2
&4 (1 — sz x> + 55in 2x cos 2x + cos? 2x = 6.
& 25sin? 2x — 5sin2x cos 2x — cos? 2x + 2 = 0. (*)
TH1. Véi cos2x = 0, thay vao phuong trinh (*) ta dugc sin? 2x = —1 (vo li).
TH2. V&i cos2x # 0, chia hai vé ctia (*) cho cos? 2x ta duoc:
tan2x =1
2tan?2x —5tan2x — 1 +2(1+tan?2x) = 0 & 4tan’2x —5tan2x+1 =0 < 1
tan2x = —.
4
— Véitan2x =1 2x = %—I—kn@x: %Jrkg.
y 1 1 1 1 T
— Voéi tan2x = 1 & 2x = arc’canl—L +krex= Earc‘cam;L + kE'
A A ) . . T T 1 1 T
Vay nghiém cua phuong trinh la x = - + k-, x = - arctan — + k.
8 2 2 4 2
@ Diéu kién xac dinh sinx # 0 < x # k.
Ta co

sin? x

& (V2sin? x — cos x) (2— 3cosx> = 0.

3cot? x +2v2sin’x = (2+3v2)cosx < 3cosx(cosx —\/§>+2(\/§sin2x—cosx):0

sin? x
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1
cos x = — (thda man)
TH1. V&iv2sin?x —cosx =0 < 2cos?x+cosx—/2 =0 < V2 =

cosx = —/2 (loai)
x:i%+Mm

1
= — (thd a
TH2. Véi2sin?x —3cosx = 0 < 2cos?x +3cosx —2 =0 < cosx 2( 6a man)

cos x = —2 (loai)
X = i% + k27t

Véy nghiém ctia phuong trinh la x = ig + k2, x = i% + k27,

O]

BAI7.  PHUONG TRINH LUONG GIAC POI XUNG

@ TOM TAT LY THUYET

Dang 1. a(sinx £ cosx) + bsinx cosx + ¢ = 0. (1)
Dat t = sin x + cos x (diéu kién |t| < v/2), suy ra t? = ... va viét sin x cos x theo .

u Khi dat t = | sin x + cos x| thi diéu kién ctia t1a 0 < |t| < v/2. ’

Dang 2. a(tan? x + cot? x) + b(tan x + cotx) + ¢ = 0. (2)
Dét t = tan x + cot x (diéu kién |t| > 2), suy ra #> = ... va biéu dién tan® x + cot® x
theo t.
E Ta thuong str dung két qué tan x cotx = 1 va tan® x + cot? x = ———. ’
sin 2x
® vioy
VI DU 1. Giai phuong trinh sin2x + (2 — v/2)(sinx + cos x) +1 —2/2 = 0. (1)
(¢ Loi gidi

Dit t = sinx + cos x (|t| < v/2),suy ra t> = 1 + 2sinx cos x = sin2x = > — 1. Thay vao phuong
trinh (1) ta dugc

t = v/2 (thda man)

ﬂ—1+(2—v§ﬁ+1—2¢§=0¢>#+{2—v§ﬁ—2v§:0¢>[ _
t = —2 (loai).

1 1
Voit = \/E,suyrasinx—I—cosx: \/§<:) —sinx+ —cosx =1 @cos(x—%) =1l x=

V2 V2

g + k27t. OJ
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VI DU 2. Giai phuong trinh 2(tan® x + cot? x) — (4 — v/2)(tan x + cot x) + 4 + 2v/2 = 0.(1)
(¢ Loi gidi

sinx # 0
cosx #0

Datt = tanx + cotx (|t| > 2), suy ra t* = tan? x + cot® x + 2 = tan” x + cot? x = t* — 2. Thay vao
(1) ta duogc

Piéu kién xac dinh { o x4 kg.

22 —2) — (4—V2)t+4+2vV2 =0 212 — (4 — V2)t 4+ 2/2 = 0 (vO nghiém).

O
(® BAITAP APDUNG
BAI 1. Gidi cic phuong trinh lugng gidc sau:
(D sin2x — 2v/2(sinx + cos x) = 5. bS: —% + k27
(2) 2(sin x + cos x) + 6sin x cos x = 2. bS: g + k27, k27t
(3) sinx + cos x + sinxcos x = 1. DS:%—i—an,k%‘(
@) (14 v/2)(sinx — cosx) +2sinxcosx = 14 /2. bS: g + k27r,7r—|—k27r,:%T + k27t
. . 31
(8 2v/2(sinx — cos x) = 3 — sin 2x. bS: 5 k27t
. : T 3m
® (1 —+/2)(1 +sinx — cos x) = sin2x. bS: -5+ k27, k27, E k27
5 13
@ 2V2(sinx — cos x) — 2sin2x = 1. DS: 1—72T+k27t,1—2n—|—k27(
sinx — cosx = 2\/6 sin X cos X. PS:
7T 91t \/5 T \/5 5mr
SRR VY ) in [ Y2 | + 2 4 k2, —arcsin | 22 | + 25 k2
12+k 7'(,12—|—k n,arcsm<3>+4+k 7T, arcsm<3)—|— 1 + k27
Lai giai.
@ sin2x — 2/2(sinx + cos x) = 5. (1)

Datt = sinx + cosx (|t| < v/2), suy ra t* = 1+ 2sinxcosx = sin2x = t?> — 1. Thay vao
phuong trinh (1) ta dugc
— —/2 (thda man)

t
212Vt - 5=0r -2V2t—-6=0<
t = 3+/2 (loai).

1 1
Véit = —/2, suy ra sinx -+ cosx = V2 & —sginx+ —cosx = —1 < cos (x— E) =

V2 V2 4

3
—1<:>x:—f+k27r.
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(2) 2(sin x + cos x) + 6 sin x cos x = 2. (1)
batt = sinx + cosx (Jt| < V2), suy ra t2 =14 2sinxcosx = sin2x = 2 — 1. Thay vao
phuong trinh (1) ta dugc

t =1 (thoa man)
243 (P -1) =232 +2-5=0¢ 5
t = —= (loai).
3
V6it = 1,suy rasinx +cosx =1 & L sinx + L cosx = i & cos(x—z> =
suy VA V2 s
T T
coszéx:E—FkZN,x:an.

(3 sinx + cos x + sinxcos x = 1. (1)
Dat t = sinx + cosx (|t| < v/2),suyrat?> = 1+ 2sinxcosx = sin2x = t> — 1. Thay vao
phuong trinh (1) ta dugc

e
2 B t = —3 (loai).
V6it = 1,suy rasinx +cosx =1 & L sinx+icosx = L & cos(x—z> =
oY V2T V2 3
T T
cosZ@x:E—l—kZH,x:erc.

@ (1++/2)(sinx —cosx) +2sinxcosx = 1+ /2. (1)

Ditt = sinx — cosx (|t| < v/2),suyra t*> = 1 —2sinxcosx = sin2x = 1 — #2. Thay vao

phuong trinh (1) ta dugc

t = 1 (thoa man)

(1+\/§)t+1—t2:1+\/§(:)t2—(1+\/§)t+\/§:0<:>[ o
t = \/E(thoa man).

. 7t . T
(:)sm(x——) =Ssin— <

1 1
Voit =1,suyrasinx —cosx =14 —sinx — —=cosx = 1 1

1
V2 V2 V2
X = E+k27r,x:7r-|—k27r.

2
1 1 T
Véit = \/E,su rasinx —cosx = V2 & ——sinx — —cosx = 1 @sin(x——) =1«
y V2 V2 4
3
X = TT( + k27t
(B 2v/2(sinx — cos x) = 3 — sin 2x. (1)
Datt = sinx — cosx (|t| < v/2),suyra t*> = 1 —2sinxcosx = sin2x = 1 — #2. Thay vao
phuong trinh (1) ta dugc

2V2t =3 —(1—12) & 12 =22t 42 =0 < t = 2 (thda man).

1 1 T
V6i t = v/2, su rasinx—cosx:ﬁ@—sinx——cosle(:)sin(x——) =1«
; d V2 V2 4
x:f—Ferz.
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® (1 —+/2)(1 +sinx — cosx) = sin2x. (1)
batt = sinx — cosx (Jt| < V2), suy ra t2 =1—2sinxcosx = sin2x = 1 — t2. Thay vao
phuong trinh (1) ta duoc

t = —1 (thoa man)

1-V2)(1+t) =1-F &£+ (1-V2)t ﬁ—0<:>[t:ﬁ(théamén).

Véit = —1,suy ra

sinx —cosx = —1
. 1
& —sinxy — ——cosx = ———
V2 V2 V2
& sin(x—z) :sin_—n
4 4
= x:%r—i—kZH,x:an.
VGit = v/2,suy rasinx —cosx = V2 & Lsinx—icosx—l(:>sir1(x—z) =1«
N V2 V2 4
x:%—i—an.
@ 2v/2(sinx — cos x) — 2sin2x = 1. (1)
Datt = sinx — cosx (|t| < v/2),suyra t?> = 1 —2sinxcosx = sin2x = 1 — #2. Thay vao
phuong trinh (1) ta dugc

2
t= - (thoa man)

t = —%ﬁ (loai).

2V2t—2(1—2) =122 +2V2t -3 =0«

2
Véit = %, suy ra

. V2
sinx —cosx = —
2

= 1 sin x 1 cosx—1

V2 V2 2
= in(x—n>— inn

S 4) ~ %

5 13

& x:—n+k2n,x:—n+k27r.

12 12
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sin x — cos x = 2+/6sin x cos x. (1)
batt = sinx — cosx (Jt| < V2), suy ra t2 =1—2sinxcosx = sin2x = 1 — t2. Thay vao
phuong trinh (1) ta dugc

6
t= \/7_ (thoa man)
t=V6(1—t*) V6P +t—V6=0x
Ve o
t = — (thoa man).

. 6
Voit = —,suyra

3
. V6
sinx — cosx = —
& —sinx——cosx——3
V2 V2 3
. 7T \/5
o an(x- ) = %
S ox= i —l—arcsinﬁ + k27T, x = 5—7T — arcsinﬁ + k27t.
4 3 4 3
6
Voit = —\/7_, suy ra
sinx—cosx———6
2
& 1 sinx — 1 cosx——\/§
V2 V2 2
& sin(x—z>—sin_—n
4) 3
7T 197t
-~ x——ﬁ+k2ﬂ,x—f—+—k2ﬂ

O
BAI 2. Giai cac phuong trinh lugng gidc sau:
tan“x +4tanx +4cotx +3cot"x +2 =0. t—— + k7T
@D 3tan?x + 4 4 3cot2x +2=0 ps Z k
+2tan“x +5tanx 4+ 5cotx +4 = 0. :—E—Fkn
@ —5— +2tan’x+5 5 4=0 ps
sin“ x 4
4
tanx — 3cotx = 4(sinx + COS X). :—z—t—kn,—ﬂ-l—kE
©) 3 4( V3 ) bs: —2 5 3
@) 2sin® x — cos2x + cos x = 0. bS: k27t,—g+k7r
cos” x + cos2x + sinx = 0. :7—T+k2n,—z+kn
() 2cos® 2 0 bs > 1

®) 2sin® x — sinx = 2 cos® x — cos x — cos 2x. DbS: g + k27t,k27r,% + kg
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(@ sin® x — cos®x = 1 — sin2x. DS:§+k27T,7r+k27T,g+k7r
cos2x +5 = 2(2 — cos x)(sin x — cos x). bS: g +k2m, T+ k27

Loi giai.

@) 3tan®x +4tanx + 4cotx +3cot? x +2 = 0. (1)

Diéu kién xac dinh {

sinx # 0

7T
& k—.
cosx #0 x 7 2

Datt = tanx + cotx (|t| > 2), suy ra t? = tan®x + cot? x + 2 = tan?x + cot’ x = +*> — 2.

Thay vao (1) ta duoc
t = —2 (thoa man)
3(2—2)+4t+2=032+4-4=0%
t = = (loai).
3
i 1 2
Vo6it = —2,suy ra tanx + cotx = —2<:>’canx+t = 2=tan“x+2tanx+1=0<«
- an x
tanx:—lﬁx:—z—kkrc.
2 2
@ —5— +2tan*x +5tanx 4+ 5cotx +4 = 0. (1)
sin” x
; sinx # 0
Didu kién xéc dinh 4 S0 70 g T
cosx #0 2
(1) & 2(1 + cot?x) +2tan? x + 5tanx + 5cotx + 4 = 0 < 2(cot? x + tan? x) + 5(tan x +
cotx) +6 = 0. (2)
Datt = tanx + cotx (|t| > 2), suy ra t? = tan®x + cot? x + 2 = tan?x + cot’ x = > — 2.
Thay vao (2) ta dugc
t = —2 (thdéa man)
2(2 —2) +5t+6 =022 +5t4+2=0<
t = —= (loai).
2
I 1 2
Voit = —2,suy ra tanx + cotx = —2<:>tanx—|—t— = 2=tan“x+2tanx+1 =0«
- an x
tanx:—lﬁx:—ZJrkn.
3 tanx — 3 cotx = 4(sinx + /3 cos x). (1)

Diéu kién xac dinh {

Ta co

i

T4

sinx # 0 T
= k—.
cosx # 0 X7 2

tanx — 3 cotx = 4(sinx + /3 cos x)

sinx 3cosx )
— = 4(sinx + V3 cos x)
CcOS X sin x

(sinx + v/3 cos x) (sin x — /3 cos x) = 2sin 2x(sin x + /3 cos x)

sin ( x —) [sin (x - —) —sin2x| =0

51n<x+3): @x:—z—kkn,x 4—7T+k—.

sin (x—%) —sin2x =0 3 9 3
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@) 2sin® x — cos2x + cos x = 0. (1)
Ta co
(1) < 2sin®xsinx —2cos’x +cosx+1=0
& 2sinx(1—cos?x) —2cos’x +cosx+1=0
< 2sinx(1 —cosx)(1+cosx)+ (1 —cosx)(2cosx+1) =0
< (1 —cosx)[2sinx(1+4cosx)+2cosx+1] =0
< (1 —cosx) [(sinx—i—cosx)z—i—2(sinx—|—cosx)] =0
< (1 —cosx)(sinx + cosx)(sinx +cosx+2) =0
-

i

1—cosx=0
sinx +cosx =0

x=k2m, x = —g—i—kn.

(5) 2 cos® x + cos 2x + sinx = 0. (1)
Ta co
(1) < 2cos®x +cos2x +sinx =0
& 2cosx + cos? x —sin®x +sinx =0
& cos®x(2cosx +1) +sinx(1 —sinx) =0
& (1—sin®x)(2cosx +1) +sinx(1 —sinx) =0
< (1—sinx)(1+sinx)(2cosx + 1) +sinx(1 —sinx) =0
& (1—sinx)[(1+sinx)(2cosx+1) +sinx] =0
& (1—sinx)[2cosx+ 1+ 2sinx-cosx +sinx +sinx] =0
& (1 —sinx) [Z(Sinx—l—cosx)Jr(sinx+cosx)2} =0
& (1 —sinx) [(sinx + cosx)(2+sinx +cosx)] =0
=

i

1—-—sinx=0
sinx +cosx =0

T T
= —+k2 = —— + k.
X 2+ 7T, X 4+7T
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(6) 2sin® x — sinx = 2 cos® x — cos x — cos 2x. (1)
Ta co
(1) & 2(sinx —cosx)(1+sinxcosx) — (sinx — cosx) + (cos x — sinx)(cosx + sinx) =0
& (sinx —cosx) [2+2sinxcosx —1 — (cosx +sinx)] =0
< (sinx —cosx)[1+2sinxcosx — (cosx +sinx)] =0
& (sinx — cosx) [(sinx + cos x)% — (cos x + sinx)} =0
& (sinx — cosx)(sinx + cosx)(cosx +sinx —1) =0
& (sinx —cosx)(sinx 4 cosx)(cosx +sinx —1) =0
& —cos2x(cosx +sinx—1) =0
[cost:O
~ .
cosx +sinx =1
T T
e X—Z—i—ki,x—?—FkZﬂ,X—kZﬂ
@) sin® x — cos® x = 1 — sin 2x. (1)
Ta co
(1) < (sinx —cosx)(1 4 sinxcosx) = (sinx — cos x)?
< (sinx —cosx) [(1+sinxcosx) — (sinx —cosx)] =0
sinx —cosx =0
- . .
1+sinxcosx — (sinx —cosx) =0
& x:g+kﬂ,x:g+k2n,x:ﬂ+k27r.
(8) cos2x +5 = 2(2 — cos x)(sin x — cos x). (1)
Ta co

(1) 2cos’x —1+5 =2(2 — cosx)(sinx — cos x)
cos?x +2 = (2 — cos x)(sin x — cos x)

cosx +2 = ZSinx—2cosx—cosxsinx+coszx

2(sinx —cosx) —sinxcosx+2 =0

r ¢t

1—1#2
2 —4t—5=0 (Vc’ﬁt:sinx—cosx, > :sinxcosx,—\/§§t§\/§>

i

t = —1(thoa man)
t = 5(loai).

T 1 x = k2m
V()it:—1suyra<:>cosx—sinx:1<:>cos<x+z):—2<:> x——z+k27'( (ke Z).
2

O

(® BAITAP REN LUYEN

BAI 3. Giai cac phuong trinh lugng gidc sau:
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(@) sin2x + V2 sin (x—%) —1. DS:§+k2n,n+k27T,g+k7r
1 1 T 117 51

) oy T oosr T 2V/2. bs: - +k27r,T +k2m, -5 + k2
1 1 T T T 77T

@Cosx—sinx—z\/icos<x+z). DS.Z+k7T,—E+k7T,E+k7T

@) 2sin2x + 8 = 3/6|sin x + cos x|. DS:5—7T—|—k27'C T i ken 13—7T+k27r _—771+k27r

12 "12 " 12 " 12
(®) |sinx — cos x| +4sin2x = 1. DS:k%
(6 sinxcosx + | sinx + cos x| = 1. DS:kg

BAI 4. Gii cac phuong trinh lugng giac sau:

bS: % + k27T, T+ k2

V2

@ tan?x - (1— sin® x)+cos’x=1. DS: k27r,g + kﬂ,g + k271, £ arctan (1 — 7) + k2

@ (3 — cos4x)(sinx — cos x) = 2.

BAl8.  MOT SO PHUONG TRINH LUONG GIAC
KHAC

@ TOM TAT LY THUYET

Dang 1. \m-sin2x +n-cos2x + p-sinx +q-cosx +r = 0.

= cos?x —sin*x (1)
e Ta ludn viét sin2x = 2sinx cos x, con cos2x = | = 2cos®x — 1 (2)
=1—2sin’x (3)

e Néu thiéu sin 2x ta sé bién déi cos 2x theo (1) va lic nay thuong duge dua vé
dang A? = B2 < (A —B)(A+B) = 0.

e Néu theo (2) duoc: sinx - (2m - cosx + p) + (2n~coszx—i—q-cosx+r—n> =

s

~~

(i)
0 va theo (3) dugc cos x(2m - sinx +q) + (—Zn -sin®x + p-sinx 47+ n) = 0.

7

(il
Ta sé phan tich (i), (ii) thanh nhan ti dua vao: at? + bt +c = a(t — t;)(t — t2).
V6i t; va tp 1a hai nghiém ctia phuong trinh at? 4+ bt 4+ ¢ = 0 dé xac dinh lugng
nhan ti chung.
Dang 2. Phuong trinh ¢6 chia R(...,tan X, cot X, sin2X, cos 2X, tan 2X, . ..), sao cho cung
ctia sin, cos gap do6i cung cta tan hodc cot. Lic d6 dat + = tan X va sé bién déi:
sin X 2tan X 2t

2
X = = .
cosX 1+tan?2X 1+41#2

e sin2X =2sinXcosX =2-
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1 1—tan2X 1-—1#2
ocosZX:2c052X—1:2-—2— = tanz = tz.
1+tanc X 14+ tan X 1+t
sin2X 2t 1— 2
¢ tan cos2X  1—p A 21

Tir d6 thu dugc phuong trinh bac 2 hoac bac cao theo t, giai ra sé tim duogc t = x.

® vibu

Vi DU 1. Giai phuong trinh cos2x — cos x — 3sinx — 2 = 0. (1)

@ Ldi gidi

2 2

(1) & cos“x —sin“x —cosx —3sinx —2 =0

1 1 3 9
2 —_ . Ppp— u— — 1 2 . 1 pypp— u— —
& (cos xX—2-CoSXx 2+4) (sm x+2-sinx 2—1—4) 0

= (cosx— E) — (sinx+ E) =0

& Cosx—l—sinx—§ cosx—1+sinx+§ =0
2 2 2 2/

& (cosx —sinx —2) (cosx +sinx+1) =0

cosx —sinx =2
cosx +sinx = —1

) =2
)

b

NP

o cos(x- T
CcOosSs - —
4

W ~——
I
0
e}
9]

=
|
[ =]
I
|
|w*';|r\~1
4+
»
N
N

=

|
+
=
N
N

YT T g

(3
+
»
N
N

I

Mm

N

|
N |

VI DU 2. Giai phuong trinh 2sin 2x — cos2x = 7sinx + 2cos x — 4. (1)

@ Loi gidi
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(1) < 4sinxcosx—(1—25in2x>—7sinx—2cosx~|—4:0
& cosx(4sinx—2)—i—<ZSin2x—7sinx—|—3> =0
& 2cosx(2sinx —1) + (2sinx — 1) (sinx —3) =0
< (2sinx —1)(2cosx +sinx —3) =0
N 2sinx—1=0
2cosx +sinx —3 =0 (vO nghiém)
& 2sinx =1
. 1
© sinx =7
. . Tt
& sinx = sin —
] 6
x:%+k2n
=
T
x:n—g—l—kZN
-x:%—i—kZH
& 5 ke Z.
T
x=—+k2m
L 6
O
Vi DU 3. Giai phuong trinh sin 2x + 2 tan x = 3. (1)
(¢ Loi gidi
i 2 2t
Détt:tanx.Tacésian:Zsinxcosx:2'smx-Coszx: tan ¥ = .
Cos X 1+tan?x 1+1¢2
2t
1 —— +2t=3
1) & 127
& 242t (148) =3 (14£) =0
& 26832 +4t-3=0
& (t-1)22—-t+3)=0
t—1=0
< 2 A A
2t —t+3 = 0(vd nghiém)
& t=1
T
= tanxztanz
& x:%Jrkn,kEZ.
O

(® BAITAP AP DUNG

BAI 1. Giai phuong trinh lugng gidc cos 2x + 3 cos x + 2 = sin x. DS: g +k2m, T+ k2
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Loi giai.
cos2x +3cosx +2 = sinx. (1)
Ta co
(1) < cos?x —sinx+3cosx +2 —sinx =0
& (coszx+2~cosx-§+2)—(sin2x+2-sinx-1+1):0
2 4 2 4

3\? 1\?
& (COSX—}-E) —(sinx+§) =0

<~ (COSX+§+Sinx+1) (cosx+§—sinx—1> =0
2 2 2 2
& (cosx+sinx +2) (cosx —sinx+1) =0
cos x 4+ sinx = —2 (loai)
[cosx—sinx:—l

& x:E+k27(,x:7t—|—k27r.

2
O
BAI 2. Giai cdc phuong trinh lugng gidc sau:
1+ 3tanx = 2sin2x. DS:—E—i—kn
4
cos2x + tanx = 1. DS: kr, i + krt
4
sin2x 4+ 2tanx = 3. DS:E—i—kT(
@ 4
1—tanx)(1 +sin2x) =1+ tan x. DS:kn,—E+k7c
@ ( 4
T 1+tanx
ot (x- F) = Lriant ps: k
®1+cot(x 2 14 sin2x Stk
sin2x — cos 2x 7T T
tx = , —50). ps: - =
® cotx = = ox (2 4
Loi giai.
(D 1+ 3tanx = 2sin2x. (1)
D@uhaugég+km
Ta co
2tan x
1) & 14+3tanx=2- ———+—
(1) 1+ tan? x
& (1+43tanx)(1+tan’x) = 4tanx
& (tanx+1)(3tan’x —2tanx +1) = 0
& tanx+1=0
& tanx = —1
—7T
& x=—+km.

4



8. MOT SO PHUONG TRINH LUONG GIAC KHAC

(2) cos2x +tanx = 1.
Didu kién x # g + k.
Ta co

(3) sin2x + 2tanx = 3.
Piéu kién x # g + k.
Ta co

(1) < 1—sin2x:2<
& (sinx —cosx)? —

& (sinx — cosx)(sinx — cosx —

& x:z—kkn.

4

sinx — cosx —

[tanx =1

r ¢tV 0

3

2
Cos X

[sinx —cosx =0

2

sin x
CcoS x
x-cosx —sinx =0

1—2sinZx + =1

2

2sin
sinx [2sinxcosx —1] =0
sinx(sin2x —1) =0
[sinx =0

sin2x =1

[x = kit

T
= — +km.
x4+7r

sin x
-1
CcoS X

(sinx —cosx) =0

=0
cosx)

COos X N

2
v6 nghiém vi tit phuong trinh suy ra sinx = cos x + —— > 2v/2 (v6 li)
cos x

143
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@ (1 —tanx)(1+sin2x) = 1+ tanx. (1)
Diéukién cosx # 0 = x # g—I—kn.

Ta co

@1+cot<

(1) < (1—

sin x sin x

) (sin® x + cos? x +2sinx-cosx) = 1+

COosS X COos X

& (cosx — sin x)(sinx 4 cos x)? = sin x 4 cos x

2

& (sinx 4 cosx)(cos?x —sinx —1) = 0

Diéu kién ¢ sin (x —

Ta co

N _sinx+cosx:0
cos2x =1
B —7T
= —+k
N X 1 + krt
_x:kn.
7T 1+ tanx
_ oy 1
x 2) 1+ sin 2x (D
cosx =0
7 - x#g—kkn
—) #0 =
2 x;é—z+k7r.
sin2x # —1 4
(1) & 1—tanx = 1+ tanx
"~ 1+sin2x
< (1+sin2x)(1 —tanx) = (1 + tanx)
< 1+sin2x —tanx —sin2xtanx = 1 + tanx
& 251nxcosx—2smx —2sinxcosxsmx =0
COS X CcOS X
& 2sinxcos?x —2sinx — 2sinZxcosx = 0
& osinx <2cos2x—2—251nxcosx> =0
< sinx <2coszx—2—2:sinxcosx> =0
< sinx <2coszx—1—25inxcosx—1> =0
& sinx (cos2x —sin2x —1) =0
o _sinx:O
cos2x —sin2x =1
[x = kit
p=—
x:—%—kkn (loai)
& x-:kn.
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sin2x — cos 2x s
®) cot\x = s ,Vx € <_E’O>' (1)
bieu kién sinx # 0 < x # k.
Ta co
(1) o cosx  sin2x — cos2x
sinx 24 sin2x
& cosx(24sin2x) = (sin2x — cos2x) sin x
& 2cosx +2sinxcos® x = 2sin® x cos x — (2cos® x — 1) sinx
& 2c0sx + 2sinxcos? x — 2sin® x cos x 4+ 2 cos® xsinx — sinx = 0
& 2c0sx — sinx + 4sin x cos? x — 2sin® x cos x = 0
& 2cosx —sinx + 2sinxcosx(2cosx —sinx) =0
& (2cosx —sinx)(1+2sinxcosx) =0
& (2cosx —sinx)(sinx 4+ cosx)? =0
[2cosx —sinx =0
<~ .
sinx +cosx =0
tanx = 2
=
tanx = —1
[x = arctan2 + k7t
& _ T
-x = Z 7T
= x= I (Vix € (—z'0>>
4 2°7))°
O
(® BAITAP REN LUYEN
BAI 3. Giai cac phuong trinh lugng gidc sau:
5 + cos2x
— =2 : bS: k2
@ 3T otanx Cos x S: k2

(2) 3sinx — cos x + 2 — cos2x = sin 2x.

(3)5cosx +sinx — 3 = v/2sin <2x+g>.

(4) sin2x — cos2x +sinx — cosx = 1.
(®) v/2sin <2x+ g) = 3sinx + cos x + 2.

(6) cosx + sinx — sin2x — cos2x = 1.
(@) sin2x — cos x + 2sin x = cos 2x + 3sin? x.

sin2x — 2 cos? x = 3sin x — cos x.

pS: —g + k2 k2, —% s —5?" Lo

pS: ig k2

2
bS: i?n + kZN,% + krt

D&—g+mmn+Mn

4T Py -
bS 3 + k2m, +k

bS: 7+ k2, % + k27T, arctan <Z) + km

pS: —% Tk, —5?” T kon
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2
(9 2v/2sin2x — cos2x — 7sinx + 4 = 2v/2cos x. PS: il + k2, o7 + k27T, arctan \/—_ + k7t
6 6 4

sin2x—c052x+?>sinx—cosx:1. DS:%—{-IQTC,S%—FICZR’
. . T 7T
@ sin2x + cos2x — 3 cosx + 2 = sin x. PS: :i:§ + k27, 5 + k27, k27T
@sin2x+2c052x:1—|—sinx—4cosx. BS:j:g—kar[
. . T 5
@25m2x—cos2x:7s1nx+2cosx—4. DS:g—i—an,?-l—an
1
14)2sin (x+ 7 ) —sin (26— ¢ ) = 5. PS: 7 + ko, — 7 +kn
. 7T . 7T 7T
@ V2 sin <2x + Z) = sinx +3cosx — 2. PS: ig + k27, 5 + k27, k27T
2 —tanx 1—tanx T 5 ok
= . bS: — +km,—+kr,——+ —
cos <5x— E) V2 sin x 12 12 8 2
4
. . 2 27 7T
@ V/3(sin2x — 3sinx) = 2cos? x 4+ 3cos x — 5. bS: > +k27‘[,§ + k27
BAI 4. Giai cac phuong trinh lugng gidc sau:
(D) cotx — tanx +4sin2x = 2 ps: 't kr 2—n+k7'[
~ sin2x’ "3 "3
@cotx—l—ﬂ—ksinzx—lsian ps: = 4 kn
- 1+tanx 2 ‘ "4

BAIQ. PHUONG TRINH LUQNG GIAC CO CACH
GIAlI DAC BIET

@ TOM TAT LY THUYET

A=0

TH1. Tong cac s6 khong am: A2+ B2 =0 < {B 0

AgMj A
B>M B

< . , . A<M
Hodc: A+ B = M + N ma ching minh dugc B<N

) =M
TH2. Doi lap: A = B ma chung minh duoc { M

N A=M
B = N.

TH3. Mot s6 trudng hgp dac biét
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) . sinu =1 . . sinu = —1
— sinuxsinv=2< < . — sinu +sinv = -2 & < .
sinv = =1 sinv = —1
cosu =1 cosu = —1
— cosutcosv=2<& — cosuU+cosv=—2&
cosv = +1 cosv = —1
sinu =1 sinu = —1
. . sinv =1 ) . sinv =1
— sinu-sinv =1« — sinu.sinv = —1 )
sinu = —1 sinu =1
sinv = —1 sinv = —1
cosu =1 cosu = —1
cosv =1 cosv =1
— cosu.cosv =1« — cosu.cosv=-1<
cosu = — cosu=1
COSV = — cosv = —1

® vibu

VI DU 1. Gidi cac phuong trinh lugng giac sau

@ 4cos? x +3tan?x — 4v/3cosx +2v/3tanx +4=0. PS:x = %+k7r;x = —%—HZT(.

) 4cos’?x —4cosx +3tan?x —2y/3tanx +2=0. PS:x = %+k2n;x = —7§T+k27r;

x—n-i—ln
= .

@ Loi gidi

@ 4cos?x +3tan®x — 4y/3cosx +2y/3tanx +4=0 (1).
Diéu kién cos x # 0.
Khi do

(1) & (2cosx —v3)%2+ (v3tanx —1)2 =0

(2 cosx — \/§: 0
=
_\/gtanle
X = %+k7r
=
X = —z+127r.
| 6

Véyx:%—l—kn;x:—%—i—mn.

2 4cos’x —4cosx +3tan’x —2¢/3tanx +2 =0 (2)
Diéu kién cos x # 0.
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Khi do

(2) & (2cosx —1)24 (V3tanx — 1) =0

[2cosx—1=0
= _\/gtanle

_x:ngan
& x:—g+k2n

xzz+l7r.

L 6

Av x — ¢ o= o= L
Vayx—3—|—k27r,x— 3-|—k27r,x 6—|—l7r.

0
VI DU 2. Gii cac phuong trinh lugng gidc sau
(@) cosxcos2x = 1. DS:x =In
@) sinxsin3x = —1. PS:x = & 4 kn
2
(¢ Loi gidi
cosx =1 {x:k27r
cos2x =1 x =In
@ cosxcos2x =1« osr— 1 © Y= tomg S x=1m
{cos2x:—1 x—g—knﬂ
[ x:g—i—kZN
sinx =1 —1 2ln T
o sindx=-1 | |¥= g +t3 |¥Tpfkm
(2 sinxsin3x = —1 & , & & < & x =
sinx = —1 ( —n T
X =—+2mm X =—+2mm
sin3x =1 2 2
x:z n2rm
- L\ 6 3
— 4+ k.
5 + k7t
(]

VI DU 3. Giai cac phuong trinh lugng gidc sau: tan? x + cot? x = 2sin’ <x + %) .

@ Loi gidi

Diéu kién sin 2x # 0.
tan? x + cot? x >2 tan x + cot? x = 2

ZSin5<x+g>§2@ ZSinS(x+g):2. 1)

Ta co
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Theo bat dang thitc Cauchy dau “=" xay ra khi: tan x = cot x.
tanx = cotx

7T
Khidé (1) & S x = — + k27,
ido (1) Sin<x+z>:1 x=7

VI DU 4. Tim tham s m dé cac phuong trinh sau c6 nghiém

@ cos (2x — 15°) = 2m? + m.
(2 mcosx +1=3cosx — 2m.
3 (4m —1)sinx +2 = msinx — 3.

@ Loigidi

(D Dé phuong trinh cos (2x — 15°) = 2m? + m c6 nghiém thi

2m2+m2—1
S —1<m<

2m? +m <1

(2)

(2 mcosx+1=23cosx —2m

N =

PS:—1<m<

PbS:m e {—4;

3

Véim = 3 thiltrd thanh 1 = —6 (v0 ly). Suy ra m = 3 khong thda yéu cau dé bai.

Véim # 3
—2m—1
Khidé(l)@cosx:mf (2).
—2711—31Sl —3m4:—))2_0
Dé (2) conghiém thi{ "~ s M7 &
—2m —1 —-m—4
> >0
m—3 m—3 =
2
—4;—|.
me |-43]

3) (4m —1)sinx +2 =msinx —3 (3)

— Véim = %thi (3) tréthanh 2 = -3 . (v0 ly)

1 s ax
Suy ram = 3 khong thoda yéu cau de bai.

I 1. -
— V0’1m7é§th1 (3) & sinx = 1 (4)
bé (4) c6 nghiém thi
=5 —3m—4§0 me(_oo,
3m—1 o 3m—1 o
-5 1 3m—6>0
Bm—1 = Bm—1°- me

WIN

149

|

DS:m € (— ;—] U [2; +00)
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VI DU 5. Cho phuong trinh cos2x — (2m +1)cosx +m+1 =0

(D Giai phuong trinh khim = g bS: x = _Tn + 2kt
(2) Tim tham s6 m dé phuong trinh c6 nghiém nam trong khoang (g ; 377-[) : DS:
m € [—1,0)
(¢ Loigidi

@ Voim = g thi phuong trinh trg thanh 2 cos? x — 4 cos x + g =0.Taco

3
2coszx—4cosx+§:O (1.1)
i 3
Cos X = 5
& 1 (1.2)
cosx = 7
1
& Ccosx = 5 (1.3)
_x = g + 2kt
& - (1.4)

@) cos2x — (2m+1)cosx +m+1=0 < 2cos’x — (2m+1)cosx +m = 0. (1)

Datt = cosx khi x € (g,%{) thit € [—1,0).
(1) trg thanh 2¢> — 2m + 1)t +m = 0. (2)
272

Dé phuong trinh (1) c6 nghiém nam trong khoang ( i 37() thi phuong trinh (2) c6 nghiém

nam trong khoang t € [—1;0).

1
t= =
Ma2t? — 2m+1)t+m=0« 2t—1)(t—m) =0 & 2
t=m.
Do d6 m € [—-1;0).
]
(® BAITAP APDUNG
BAI 1. Giai cac phuong trinh lugng gidc sau
@ 2sin?x +3tan?x — 6tanx — 2v/2sinx +4 = 0. DS:x:%+k27T
(2) cos? x tan? 4x + 1 + sin2x = 0. DS:xz%T-i—ln

Loi giai.
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(D 2sin®x +3tan®x — 6tanx — 2v/2sinx +4 =0 (1).
Diéu kién cos x # 0.

Khi d6 (1) < (v2sinx —1)2 + (V/3tanx — /3)? =0 < {sinx =

v2

151

@x:z+k27t.

tanx =1

@ cos? xtan?4x +1+sin2x =0 (1).
Diéu kién cos 4x # 0.
Khi do
(1) < (cosx-tan4x)? 4 (sinx + cos x)?
{cosx -tan4x = 0

cosx +sinx =0

(lcosx =0
PN sindx =0
\s1n<x+4> 0
T
= —+k
X 2-|— T
e M
< T
x———n—l—ln
" 4
& x—j—HT(
4

BAI 2. Giai cac phuong trinh lugng gidc sau

(@) sin2x cos4x = 1.

Loi giai.
{stx =1
cosdx =1 _
(@) sin2xcosd4x =1 & ex="l1nr
sin2x = 4
cosdx = —
{cos 2x =1
cosbx =1 k
(2 cos2xcosbx =1 < oy
cos2x = 2
cosbx = —1

BAI 3. Giai cac phuong trinh lugng giac sau

(D) 2 cos x 4+ v/2sin 10x = 3v/2 + 2 cos 28x sin x.

(2) 2sin5x + cos4x = 3 + cot? x.

DPS: x = —Tn + k2w (2) cos2xcosbx = 1.

=0

4
O
km
PS: x = 7
OJ

DS:x:g+k7T

PS: x = g+k2n
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Loi giai.

(1) 2 cos x + \/Esin10x = 3\/§+2c0328xsinx & 2c0sx — 2sin x cos28x = 3v/2 — v/2sin 10x.
Ap dung bat dang thirc Bunhiakowski cho vé trai ta dugc.

(2cosx — 2sinx cos28x)% < 4 +4cos?28x < 8 = 2cosx — 2sinxcos28x < 2v2 (1)

Mat khac 3v/2 — v/2sin10x > 3v/2 — /2 =22 (2).
2
. 28x =1
Tir (1) va (2) Diu “="xay ra khi { | oSt ax="14kn, kez
sin x cos28x = — sin x 4

(2) 2sin5x + cos4x = 3 + cot® x

_ [2sinbx <2
Ta co 5 -
cosdx <1+ cot™x

Do do

2sin5x + cos4x = 3 + cot? x
sinbx =1
=
cosdx =1+ cot? x
T k2m
= — 4+ — (1
10Jr 5 (1)

1
2
sin? x ( )

X

cosdx =

2

sin“xcosdx =1

(1 — cos2x) cosdx =2
(1 —cos2x) <2 cos? 2x — 1) =2

2c08%2x — 1 —2cos>2x + cos2x —2 = 0
—2c0s%2x +2cos?2x +cos2x —3 =0

3
—2(cos2x +1) (cos2 2x —2cos2x + E) =0

cos2x = —1

x=g+kn (3)

tet ¢ 00 T T

Tir (1) va (3) ta duoc x = g +kenke Z.

0

BAI 4. Tim gia tri ctia tham s6 m dé phuong trinh sau day c6 nghiém
@® (m*+ m) cos2x = m* —m — 3 + m? cos 2x. PS:m € [—/3; 1] U [V/3;3]
(2 msinx +2cosx = 1. DbS:m e R
(@) mcos2x + (m+1)sin2x = m+ 2. DS:m € (—o0; —1] U [3; +0)

Loi giai.
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@® (m*+ m) cos2x = m? —m — 3+ m? cos 2x < mcos2x = m> —m — 3.
Xét m = 0 khi d6 ta duoc 0 = 3 (vo 1y).

2
Xétm#O@cost:mes.
2
\fl—lgcostgl(:)—lngMgl.
2
m—m=3_ 4 (1)
Xét 2’” 5
T-R22<1 (2
m
m2—3
(1) & >0&me [—\/5,'0) U [\/§;+oo).

2
_om—
2) @mes <0 me (o0 —1]U (03]

Vay m € [—/3; 1] U [V/3;3].

m
msinx +2cosx =1 —sinx + ————COSX = ——.
@ vVm?+4 ) vVm?+4 m? +4
Pat cosa = _m = sing = ——.
m2 +4 m? +4
Ta duoc

1
vm? 411

cosa-sinx +sina-cosx =

1
vm?+11

. 1
X = —a + arcsin —— + k27t
m2 + 11

& sin(x+a) =

1
X = —a -+ 7T — arcsin ———— + k27t.

vm? +11
Vay phuong trinh c6 nghiém Vm € R
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@) mcos2x+ (m+1)sin2x =m+2 (1)
Diéu kién
2 2 2 2 2
m +<m +1) 2<m +2)
s m?—-2m—3>0
& meE (—oo; —1] U [3; +00).

m+1 m+2
Khi d6 ( sin2x =
\/m2 \/m2 (m+1)2 Vm2+ (m+1)2
1
Dat sina = = cosa = m+
Vm2+ (m+1)2 Vm2+ (m+1)2
Ta duoc
2
sina cos2x 4 cosasin2x = " +
Vm2+ (m+1)2
2
& sin(a+2x) = e +
Vm2 + (m+1)2
a -+ 2x = arcsin mt 2 + k27
Vm2+ (m+1)?2
< + 2
a+ 2x = 7T — arcsin + k27t
Vm2+ (m+1)2
Vay m € (—o0; —1] U [3; +00) thi phuong trinh c6 nghiém.
O
BAI 5. Cho phuong trinh cos 4x + 6sin x cos x = m
< . kr
(D Giai phuong trinh khi m = 1. DS: x = >

. . 17
(2) Tim tham s6 m dé phuong trinh ¢6 hai nghiém phan biét trén doan [0; %] PS:2<m< 3
Loi giai.

(1) Khi m = 1 ta duoc

cosdx +6sinxcosx =1
& 1-—2sin?2x +3sin2x—1=0
& —2sin?2x +3sin2x = 0

sin2x =0
@ .
sin2x = —
kmt
= X =

7.
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2 Dit f(x) = —2sin?2x + 3sin2x + 1 va g(x) = m.
Xét f(x) = —2sin?2x + 3sin2x + 1 trén [o; ﬂ .
Suyra0 <sin2x <1.
bata=sin2x=0<a < 1.

Xét f(a) = —2a% +3a + 1 trén [0;1].
Bang bién thién

—
S
|G [wlw

1 2
A s oA . 1A . 17
Vay f(x) = g(x) c6 hai nghiém phan biét khi2 < m < 5
(]
(® BAITAP REN LUYEN
BAI 6. Gii cac phuong trinh lugng giac sau
4sin? x + sin? 3x = 4 sin x sin? 3x. PS:x =km;x = i + k21, x = 5—” + k2
6 6
(2) sin?2x + 2sin 2x + 5— +2tanx +1=0. DS:x:3—7T+k7T
CcOS~ X 4
5
—4cos“x +3tan” x + tanx = 4sinx — 6. :x:—n—I—an
() —4cos?x +3tan®x +2+/3 4 6 ps c
2 27 37
(@) 8 cos 4x cos®2x + /1 —cos3x +1 = 0. DS: x = 3 +k2m;x = 3 + k2
(®) sin® x + sin’ 3x (cos 3x sin® x + sin 3x cos® x) = sin x sin? 3x bS:
3sin 4x - n ' :
X = E-|—k27r;x = —n+k27r
6 6
BAI 7. Giai cac phuong trinh lugng gidc sau
@) (cos?x —sin? x) sin5x +1 = 0. DS:X:E—FkZT[
2
(2 (cosx + sinx)(sin2x — cos2x) +2 = 0. DS:x =0
(3) sin7x —sinx = 2. DS:x=o
(@) cos4x — cos 6x = 2. DS:x:g-l—kn
sin®x 4+ cos® x = 1. PS: x = k27 x = & + k27
® 2
®) sin® x — cos® x = 1. DS:x=7r+k27r;x:g—|—k27T

BAI 8. Giai cac phuong trinh lugng gidc sau
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—1
sin x cos 2x cos 3x "’

@ tan2x + tan3x =

2 (cos2x — cos4x)? = 6 + 2sin 3x.

4

@) sin* x — cos* x = | sinx| + | cos x|.

2

(@) cos? 3x cos2x — cos® x = 0.

3
@c052x+coszx—2:().

(6) cos2x + cos4x + cos 6x = cos x cos 2x cos 3x + 2.

BAI 9. Tim gia tri ctia tham s6 m dé phuong trinh sau day c6 nghiém

@) m sin x cos x + sin® x = m.

@ sinx —v/5cosx +1 = m(2+sinx).
(3 sin2x + 4(cosx —sinx) = m.
@ 2(sinx + cos x) +sin2x +m = 1.

(5) sin2x — 2v/2m(sinx — cos x) + 1 = 4m.

CHUONG 1. HAM SO LUONG GIAC - PHUONG TRINH LUONG GIAC

PS:x e o

PS: x = g—i—kZT(

PS:x = E—|—k7r
2

kmt

bS:x = —
YT

DS:x =k27w

DS:x =kt

PS:0<m<

|G W W=~

DPS: -1 <m<

_m_3
PS:—-1<m<5
PS:-1<m<3

PS:—1<m<0

®) 3sin’ x + msin2x — 4 cos? x = 0. PS:m c R

@ (m +2) cos? x + msin2x + (m + 1) sin? x = m — 2. PS: m € (—o0; —21/3) U (21/3; +0)
sin? x + (2m — 2) sinx cos x — (1 +m) cos® x = m. PS:—2<m<1
BAI 10. Tim tham s6 m dé phuong trinh cos? x — cos x + 1 = m ¢6 nghiém Vx € [O; g] . bS:

nggl

BAI 11. Tim tham s6 m dé phuong trinh 2sin x + m cos x = 1 — m c¢6 nghiém Vx € [—g; g} bS:
—1<m<3

BAI 12. Tim tham s6 m dé phuong trinh 2cos2x + (m +4)sinx = m + 2 ¢6 2 nghiém Vx €
[—E-E] DS: —4 < m <4
2° 21 ) -

BAl 10.  BAITAP ON CUOI CHUONG |

BAI 1. Gidi cac phuong trinh lugng giac sau

cos 3x + sin 3x T 51
i = 2 , ;2 PS:x=—,x=—
®5<smx+ T 75t ) cos2x + 3, Vx € (0;27) X =% ==
k k
2) sin? 3x — cos? 4x = sin® 6x — cos? 6x PS: x = g,x = ;,k €Z
3 5 7
(3 cos3x —4cos2x +3cosx —4 =0, Vx € [0;14] DS:x:g,ng,ng,ng
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BAI 2. Giai cac phuong trinh lugng gidc sau

cos 2x 1 T
1= G2y Zsin2 pS:x =2 z
@) cotx 1—|—tanx+sm X — 5 sin2x S:x 1 +kmt, k €
) 2 T
@cotx—tanx+4sm2x—sin2x BS.x—i§+k7(,k€Z
) sin? (g—%>tan2x—c052§:0 DS:x:n+k2n,x:—%+k7I,keZ

BAI 3. Giai cac phuong trinh lugng gidc sau
@ 5sinx — 2 = 3(1 — sinx) tan® x DS:x = % +k2m, x = 5% +k2m ke Z
(2 (2cosx —1)(2sinx + cos x) = sin2x — sinx DS: x = ig + k2, x = —g +km,keZ

BAI 4. Giai cac phuong trinh lugng gidc sau

k
(1) cos?3x cos2x —cos?x =0 PS: x = Tﬂ,k €Z
(2 1+ sinx + cos x + sin2x + cos2x = 0 bS: x = —ngkr(,x = izg—kar(,k cZ
3 5
®3) cos* x + sin* x + cos <x—%> sin <3x—%> -5 =0 PS: x = In+k27(,k €Z

BAI 5. Giai cac phuong trinh lugng gidc sau

2 6 x + sin® x) — sin x cos x
@ (cos® x + sin ) sinxcosx _ PSiv—" knkeZ
\/E—Zsmx 4
. X T 51
(2) cotx + sinx (1—i—tanxtan§> =4 bS: x = E+k7r,x = E+k7('k eZ
2
(3) cos3x 4+ cos2x —cosx —1 =0 DS:x:kn,x:i—n—i—kZN,keZ
3
BAI 6. Giai cac phuong trinh lugng giac sau
@ (1+sin?x) cosx + (14 cos?x) sinx = 1+ sin2x bS:
x:—%—l—kn,x:g+k2n,x:k2n,kez
o km o k2w 5m  k2m
2.22 in7x —1=si bS: =39 A= T T _,k Z
(2) 2sin” 2x + sin7x sin x x 8—|— % 18+ 3 X 18—1— 5 ke
2
@(sinf—i—cosz) ++3cosx =2 DS:x:z-i—an,x:—z-i—kZﬂ,keZ
2 2 2 6
BAI 7. Gidi cac phuong trinh lugng gidc sau
1 1 (7
®sinx+ . < 37‘() = 4sin (I_x> bs:
sin ( x — —
2
x:—%qtkn,x:—g—i—kn,x:%—i—kn,kez
k
@sin3x—\/§cos3x:sinxcoszx—\/§sin2xcosx DS:x:g+7n,x:—§+k7r,k€Z
2
(3 2sinx(1 + cos2x) +sin2x = 1+ 2cos x DS:x::l:—n+k27T,x:E+k7T,k€Z

3 4
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BAI 8. Gidi cac phuong trinh lugng giac sau

k2

1—2sinx)cosx
D ( )

A+ 2sinn)(1 —siny) — V> DSix= —jg+ 5 keZ
2) sin x + cos x sin 2x + v/3 cos 3x = 2 (cos4x + sin’ x) PS:
x:—%+k27r,x:%—|—k27n,kez
3) V3 cos5x — 2sin3xcos2x —sinx =0 DS: x = % + k?n,x = —% + kg,k €Z

BAI 9. Giai cac phuong trinh sau

(1 + sinx + cos 2x) sin <x + %)

1 7
= ——COS X BS:x:—%—l—kme:?ﬂ—i—kkaEZ

1+tanx V2
(2 (sin2x + cos2x) cos x +2cos2x — sinx = 0 bS: x = %—f—kﬂ,k €Z
5
(3) sin2x — cos2x +3sinx —cosx —1 =0 DS: x = %—i—an;x = ?71 + k2, k € Z

Loi giai.

(D Diéu kién cos x # 0 va tanx # —1. Phuong trinh tuong duong véi

(1+sinx—|—cos2x)< ! sinx + ! cosx)
V2 V2 :Lcosx

sinx + cos x V2

CcOS X
< 14+sinx+cos2x =1

& 2sin?x —sinx—1=0

[ sin x = 1(khong thoa diéu kién)
And 1 .
sinx = —i(thoé diéeu kién)
[x = —% + k27
& 7 ke Z.
T

(2) Phuong trinh tuong duong voi

sin2xcosx —sinx + cos2xcosx +2cos2x =0
sin x(2cos® x — 1) + cos 2x(cos x +2) = 0

cos2x(sinx + cosx +2) =0

(3

sinx + cos x + 2 = 0 (vO6 nghiém)
cos2x =0

& x:g—kkn,kez.
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(3 Phuong trinh tuong duong voi

2sinXxCcosSXx — COSX — (1—2sin2x> +3sinx—1=0

& cosx(2sinx —1) +2sin®x + 3sinx —2 =0
< cosx(2sinx —1) + (2sinx — 1)(sinx +2) =0
< (2sinx —1)(cosx +sinx+2) =0
o smxzi
| cosx +sinx + 2 = 0 (vO nghiém)
_x:%+k27t
= 5 Jk e Z.
T
xX=—+4k2m
i 6
O
BAI 10. Gidi cac phuong trinh sau
1+ sin2 2
@ +5111:0—;(;COS X 2sin x sin 2x DS:ng—i—kﬂ,x:%—i—an,kEZ
(2) sin2x cos x + sin x cos x = cos 2x + sin x + cos x DbS:
T T k2w
xX=—+4+kRn,x=-n+kKRn,x=—+—,ke”Z
2 3 3
@sin2x+2cosx—sinx—1:0 DS:x:z—l—an,kEZ
tan x + /3 3

Loi giai.
(D biéu kién sin x # 0. Phuong trinh tuong duong véi

1+ sin2x + cos 2x

1
2

sin” x
& 1—|—c052x+sin2x—2\/§cosx:0
& 2coszx—i—251nxcosx—2\/§cosx:O

& 2cosx(cosx +sinx —v2) =0

— 2v/2cos xsin x

[cosx =0
<~ . T
sin x <x + —) =1
4
B 7T [P N
x=z + k7t (thoa dieu kién)
& o . ke Z.
x=7 + k27t (thoa dieu kién)
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(2) Phuong trinh tuong duong voi

2 sin x cos? x + sin x cos x — sin x = cos 2x + Cos X
& sinx(2cos?x — 1+ cosx) — (cos2x + cosx) =0
< (cos2x +cosx)(sinx —1) =0

_COSZXI—COSX
= .

sinx =1

[ cos2x = cos(7 — x)
= 7T

x=—+k2m

i 2

(x = -+ k27

v 7'C+k271'

T
= —+k2
_x 2+ T

(3) Diéu kién cos x # 0 va tan x # —+/3. Phuong trinh tuong duong vdi

2cosx(sinx+ 1)+ (sinx+1) =0
& (sinx+1)(2cosx+1) =0
[ sinx = —1 (khong thoa diéu kién)

=
:cosx =3
X = g+k27{
&

x=—§+ﬂn®@g&®&%h@)

& ng—i—an,kEZ.

O
BAI 11. Gidi cic phuong trinh sau

@ V/3sin2x + cos2x = 2cos x — 1 D&%+%nk%u%3+wn

2 2
22 cos x +1/3sinx) cosx = cosx — v/3sinx + 1 DS:—7T—|—k27r,k—7T

3 3

krn 7
sin3x + cos 3x — sin x + cos x = /2 cos 2x bS: i + _7'c’ o + k2, T + k27t
4 2712 12

Loi giai.
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(D Phuong trinh da cho tuong duong véi

(v/3sinx +cosx — 1) cosx =0

[cosx =0

&
_\/§sinx+cosx—1:O
—x—7—r+k7'c
2

& |x=k2r ke Z.

27

= —+k2
_x 3—|— 7T

Vay nghiém ctia phuong trinh da cho la x = g +km,x =k2m,x = Z?H +k2n(k € Z).
(2) Phuong trinh da cho tuong duong véi

Ccos 2x + \/§sin2x = CosXx — \/§sinx
T 7T
< Cos <2x— §> = CoS (x+ —)

3
T T
& 22—z =+ (x+7)+Rn(ke)
x:2—7T-|—k27r
=3 3 (ke z).
27T
x:k?

Vay nghiém ctia phuong trinh la x = 2?7( +k2m, x = kz?n (ke z).
(3 Phuong trinh da cho tuong duong véi

(2sinx +2cosx — v/2) cos2x = 0

[ cos2x =0
=
|2sinx +2cosx — V2 =0
T . krm
N 4 2
cos <x — E) _1
- 4 2
-x — 7_T _|_ ]z
4 2
7
& |x="Ztrn (kez).
12
7’
x=-5 7 k27
A A o . - . ok 77 T
Vay cac nghiém cua phuong trinh da cho la x = 1 + - X =1 + k2, x = 1 +
k2rt(k € Z).
O
BAI 12. Giai cdc phuong trinh lugng gidc sau
D) 1+ tanx = 2y/2sin <x+%> DS:—g—i—kn,j:%+k27'c
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2) sin5x +2cos?x = 1

T 2mr T 27
(3) sin3x + cos2x —sinx =0 })S:z+kz,—E

77
Loi gii.

(D biéu kién cos x # 0. Phuong trinh da cho tuong duong voi

sin x .
1 = 2(sinx + cos x)
COs X

& (sinx 4 cosx)(2cosx —1) =0
N _sinx+cosx =0
2cosx—1=0
X = —%+kﬂ
& T (kez).
X = :|:§+k27r

Déi chiéu didu kién ta duoc nghiém x = — - + krt, x = £+ + k2n(k € Z).

(2) Phuong trinh da cho tuong duong voi

sin5x + cos2x =0
T
< Cos <5x + —) = Ccos2x

2
2
X = —% k?n
& (ke Z)

v= k2l

14 7

A A . < s w21 w27
Véy nghiém ctia phuong trinh da cho la x = —g 7t k?, x=-—31t k7(k €Z).

(3 Phuong trinh da cho tuong duong véi

2cos2xsinx + cos2x =0
& cos2x(2sinx+1) =0

N _c032x:0
2sinx+1=0
i T T
ST i
Y=qT
T
= x=—€+k27t(k€Z).
77T
= — +k2
_x 6+ 7T

7
Vay nghiém ctia phuong trinh da chola x = g + kg, X = —% + k2, x = ?ﬂ +k2m(k € Z).

O
BAI 13. Gidi phuong trinh lugng gidc sau:
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(D sinx 4+ 4cos x = 2 + sin 2x DS::I:%—I—an
2 V2(sinx —2cosx) = 2 — sin 2x DS:i¥+k2n
Loi giai.

(D Phuong trinh da cho tuong duong vdi
sinx +4cosx =2+ 2sinxcosx
& (sinx —2)(2cosx—1) =0
sinx — 2 = 0 (vO nghiém)
2cosx—1=0
& x= i%+k2n(k €Z).

Vay nghiém ctia phuong trinh da cho la x = j:g +k2n(k € Z).

(2) Phuong trinh da cho tuong duong véi
2sinxcosx —2v2cosx 4+ V2sinx —2 =0
& (sinx —V2)(2cosx +v2) =0
sinx —v2 =0 (vO nghiém)
2cosx+v2=0
& x=+7 ke 2).

=4

3
Véy nghiém ctia phuong trinh da cho la x = j:In +ik2n(k € Z).

O
BAI 14. Giai phuong trinh lugng gidc 2sin? x + 7sinx — 4 = 0. DS: % + k2, 5?7( +k2m
Loi giai.
sinx = —4 sinx = —4 vo nghiém X = % + k27t
Tac62sinx+7sinx—4 =0« | 1< | . 1 & 5.0 (k €
sinx = — sinx = — _ 2 o
2 2 X 6 + 7T
Z).
A A , . T 51
Vay nghiém cua phuong trinh x = 3 +k2m, x = < +k2m, (k€ Z). O
BAI 15. Giai cdc phuong trinh lugng gidc sau
k
(1) cos x cos 3x — sin 2x sin 6x — sin 4x sin 6x = 0 DS: i + kr, i + kE, iz + i
2 6 3718 3
1
(2) cos x cos 2x cos 3x — sin x sin 2x sin 3x = 5 bS: —% + kg, % + k%, _% + krt
(3) cot x + cos2x + sinx = sin2x cot x + cos x cot x DS: % + kﬂ,g + k27

@) 4 + 3sinx + sin® x = 3 cos? x + cos® x DS:—%—Fan,kn
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(8 2sin® x + cos2x + cosx = 0 DS:—%—Fkn’,TE-i—kZTC
(6) 2 cos x cos 2x cos 3x + 5 = 7 cos 2x. DS: x =kt
k
@) sin? x(4 cos? x — 1) = cos x(sin x + cos x — sin 3x). bS: x = g—l—g X = Z+k7ﬂ
2
(®) cos x + v/3(sin2x + sinx) — 4 cos2x cos x — 2cos? x +2 = 0. DS:x::I:?n—l—kZm
k2
x:g+k2n;x:—g—|—7n
(sinx 4+ cosx)? —2sin*x /2 . (T 3 km
©) T —7[sm(4 x> sm(z 3x>]. bS: x—§+ X
=—+4+k2
X 2+ T
1 1 15 cos 4x T
PS:x=+—+k2n
2cot2x+1+2tan 2x+1  8+sin2x 12+
T
V2sin <x——>
4 +c083x:\/§sin<2x—7—T>—1. DS:x:—7—T+k27r;x:7r—|—k27(
tanx — 1 4 2
.2 3m 2 (7T . 2 2
@3sm X COS 7+x — sin (E—i—x) COS X = sin x cos” x — 3 sin“ x cos Xx. bS:

x:—%—i—kn;x::l:%—l—kn

@ (2sinx+1)(cos2x+sinx)—2sin3x+6sinx+1+2COSX+\/520. DS:x:%—i—an

2cosx—\/§

3 \/3 1 T 27

il 2 2 cos2x = 2. PS:x=+= +k2mx=+"4+k2
\/4+cosx+ 1 2cosx S:x 3+k7'[,x 3+k7r

.2 . . 7T 7T
@ (tanx + 1) sin® x + cos2x + 2 = 3(cos x + sin x) sin x. PS: x = 1 +km; x = 3 + krt;
X = 27T+k7r

3
sin3x—cos3x+3sin2x—|—4sinx—cosx+2:O. DS:an;x:—%+k27r
@sian—ﬁcost—i—\/g(sinx—?)) = 7cos X. DS:x:i%T—kan

6 6 . ) ok
8 (sin® x + cos x)—3\/§cos2x:11—3\/§sm4x—9sm2x. DS: x = E+ K

77T
=1k — 4k
4+ 7T; X 12—|—7‘[
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si.n5x+25.in3x+2cos3x:5' DS:x::I:E—I—kZTC
sin x sin x Ccos X 6

. 2.cos2x + sin® x cos x + sinx cos? x = 2(sinx +cosx). DS:x = —g +km; x = g—i—an;
x =—m+k2m

. . . . 7T
@ sin x 4 sin? x + sin® x + sin* x = cos x + cos? x + cos® x + cos? x. PS: x = 1 + krt;

x::t?’zn+k27r

.3 3
sin® x cos” x s 77
1 = 2 2 . PS:x=——+kKRmx=— +k2m;
@ +1—|—cosx+1—|—sénx cos2x +2cosx S:x 6+ ;X G + k27;
T T
= — — k2 ; _ — 2
X 1 + k27T, x 1 + k27
k
@(2c052x—1)cosx—sinx:\/E(sinx—i—cosx)sinSx. DS:x:—%+kﬂ;x:%+7ﬂ;
x—3—ﬂ+k7r
-8
Loi giai.
(D Phuong trinh da cho tuong duong vai
Cos X - cos 3x — sin 2x - sin 6x — sin4x sin6x = 0
& cosx - cos3x — (sin2x + sin4x) sin6x = 0
& cosx-cos3x —2sin3x-cosx-2sin3x - cos3x =0
& cosx-cos3x-(2cosbx —1) =0
-x z—|—k7T
2
_ T T
= x—g—f— g (kEZ)
Tk
-4+ 4 2=
RS
k
Véynghiémcﬁaphuongtrinhdécholéx:%—Fkn,x:%+k%,x:i%+?ﬂ(k62).

(2) Phuong trinh da cho tuong duong voi
cos 2x [cos 4x + cos 2x — cos 2x| 4 sin 2x [cos 4x — cos 2x — sin2x]| = 0
[cos 2x + sin 2x] - [cos2 2x — sin®2x — sin 2x} =0

&
& [cos2x 4 sin2x] - [cos4x —sin2x] =0

7T 7T

X _§+k5
7T 7T
x:—%—kkn

_
8

Vay nghiém cta phuong trinh la x = + k%, X = % + k%, x = -2k, (ke z)

4
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(3 Dbieéu kién xac dinh sin x # 0. Khi d6 phuong trinh da cho tuong duong voi

cotx + cos2x + sinx = sin2x - cotx + cos x - cotx
cot x + cos2x + sinx = 2.cos? x + cos x - cot x
cosx(1 —cosx) +sinx(sinx —1) =0

t T3

(cosx —sinx)(1 —sinx —cosx) =0

x=" tkn

4
< |x =k2m (loai) (k € Z).
X = g + k27

Vay nghiém ctia phuong trinh la x = % +km, x = g +k2m (k€ Z).

(@) Phuong trinh da cho tuong duong vdi

4+ 3sinx +sin® x = 3cos? x + cos® x

& (sinx+1) [sin2x+25inx—|—1—(1—sinx)(3+cos4 )}):0

& (sinx+1)° [1 —(1- sinx)g] =0

T
x=—~+k2n

& 2 (ke z).
x=km

Vay nghiém ctia phuong trinh da cho la x = —g + k2, x =km, (k € Z).

(8 Phuong trinh da cho tuong duong véi

2sin’x +1—2sin*x + cosx = 0
& 2sin’x(siny —1) +1+cosx =0
< (14 cosx)[2(1 —cosx)(sinx—1)+1] =0
< (14 cosx)(sinx +cosx) [2 — (sinx +cosx)] =0

x= -2tk
o (ke z).
x=m+k2r

Vay nghiém ctia phuong trinh da cho la x = —g +kmt, x =+ k2m, (k € Z).
(6) Phuong trinh da cho tuong duong vdi

cos 2x(cos4x + cos2x) +5—7cos2x =0

cos 2x(2 cos?2x + cos2x — 1) +5 — 7cos2x = 0
2cos® 2x + cos? 2x — 8cos2x + 5= 0

(2cos2x +5)(cos2x — 1) =0

(I

cos2x—1=0

2cos2x+5=0 cos2x = —g (vO nghiém)
cos2x =1

& 2x=kRrnex=kn(keZ).

Vay phuong trinh c6 nghiém x = krt (k € Z).
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(7) Phuong trinh da cho tuong duong voi

2 2

4 sin? x cos? x — sin?

X = cos X [2 cos 2x sin(—x) + cos x|

kr
2
Pl (ke Z).
2

kmt

& sin?2x — sin? x = cos? x — sin 2x cos 2x
1 1-— 4
& Esin4x—|—%x—1:0
< sindx —cosdx =1
. T
= \/Esm<4x—z>—1
ax -2 =T pon ==
4 4 8
== ==
-T2 o |l T
4 4 4
. . , R w  kmo . T
Vay phuong trinh c6 nghiém la x = §+7vax = Z+

Phuong trinh da cho tuong duong voi

— (ke Z).

2

V3sinx(2cosx +1) —4(2cos?x — 1) cos x —2cos? x +cosx +2 = 0

& \/gsinx(2cosx+1)—8cos3x—2c052x+5cosx+2:0
& V3sinx(2cosx +1) — (2cosx +1)(4cos® x — cosx —2) =0
& (2cosx+1)(vV3sinx 4+ 4cos’>x —cosx —2) =0
[2cosx+1=0
~ . 2
_\/§smx+4cos x—cosx—2=0
[2cosx+1=0
~
_\/§sinx—cosx+2(2c052x—1):O
[2cosx+1=0
~
_cosx—\/gsinx:2c052x
cosx = —=
PN 2

T
CcoSs (x + 5) = Cos2x

x:iz?n—i—kbr

& x:§+k2n (ke zZ).
x__n k27t
"9 3

T k27

2
Vay phuong trinh c6 nghiém la x = i?n + k2 x = %T +k2m; x = -3 -+ = (ke ).

(@ Diéu kién xac dinh : sinx #0 < x # kr (k € Z).

167
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Véi diéu kién xac dinh, phuong trinh da cho tuong duong vdi

cos? x — sin? x + sin 2x

2

s .
— = V2cos (——2x> sin x
sin“ x + cos 4
sin? x

& (cos2x + sin2x) sin® x = v/2 cos <2x - g) sin x

X

& Cos <2x — g) sin® x = cos <2x — %) sin x
& cos <2x - g) (sin®x —sinx) = 0

cos<2x—z>zo x:3_7r+k_71

& ! & 8 2 (kez
sinx = 0 (loai) T (k € Z).
) x=—+kKk2mr
sinx =1 2

Ta thdy 2 nghiém trén déu théa man diéu kién xéac dinh.

Vay phuong trinh c6 nghiém la x = S + ]ﬂ; x =2tk (ke zZ).

8 2 2

\ inx 0
Pidu kién xdc dinh : {ig:;i ) & sin2x £ 0 & x 7 %ﬂ (k € Z).

Véi diéu kién xac dinh, phuong trinh da cho tuong duong vdi

sin? x cos? x _ 15(1 —2sin®2x)
sin?x +2cos?x  cos?x + 2sin® x 8 + sin? 2x
o 2 sin® x cos? x + 2(sin* x + cos*x) 15— 30sin?2x
2(sin* x + cos x) + 5sin? x cos? x 8 + sin? 2x
N 2(sin® x + cos? x)? — 2sin® xcos?x 15 — 30sin? 2x
2(sin® x + cos? x)2 + sin® x cos? x 8 + sin® 2x
sin? 2x
2- > 15—30sin?2x
= 25 -2
2+sm 2x 8 4 sin” 2x
4
& 28sin*2x +217sin”2x — 56 = 0
1
sin?2x = ~ 1 T
& 4 @cos4x:§®x:iﬁ+k2n(k62).
sin?2x = —8 (v nghiém)

Ta théy 2 nghiém trén déu thoa man diéu kién xac dinh.

Véy phuong trinh ¢6 nghiém la x = i% + k2t (k € Z).





