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MOT SO PHWONG TRINH LUONG GIAC THUONG GAP
1. Ly thuyét
1.1. Phwong trinh bac nhat véi mét ham sé lwong giac
a) Binh nghia:

Phwong trinh bac nhéat déi véi mét ham sb lwong giac la phwong trinh ¢6 dang
at+b=0 trong d6 a,b la cac hang sé (a=0)va tla mét trong cac ham sé lugng giac.

Vidu: 2sinx—1=0; c052x+%=0;3tanx—1=0;\/§cotx+1=0

b) Phwong phap: Buwa vé phwong trinh lwong giac co ban.
1.2. Phwong trinh bac hai doi vé&i sinx, cosx, tanx, cotx
a) Dang phwong trinh

asin® x+bsinx+c=0

acos’ x+bcosx+c=0

atan’x+btanx+c=0

acot’ x+bcotx+c=0
b) Cach giai

bat: t=sinx (-1<t<])

t=cosx (-1<t<1)

t=tanx

t=cotx
c)Chay

Néu a la mét sb cho trwéc ma tan« xac dinh thi phwong trinh tanx = tana c6 nghiém
X = a +Kkp thoa diéu kién cosx #0.

Phwong trinh tanP(x) = tanQ(x) thi can phai chu y dén diéu kién cosP(x) # 0 va
cosQ(x) # 0.

1.3. Phwong trinh bac nhat déi véi sinx va cosx
a) Dang phwong trinh
asinx+bcosx=c(l)
Diéu kién c6 nghiém: a?+b? >c?
b) Cach giai
CAch 1: Chia hai vé& cla (1) cho Va?+b?, ta dwoc:

0=

sin X+ COS X =

b c
JaZ +b? Ja?+b?
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sing =

a
JaZ +b?
b
Ja? +b?

2 2
Vi( a J +( b j —1 nén ta dat
JaZ +b? Ja? +b?

Phwong trinh tré thanh:

Cosp =

o c c
Sin Xsin ¢ +€0S XCOS = ———— <> COS(X— @) =

a’ +b? Va2 +b?

bat cosa =% ta dwgc phwong trinh lwgng giac co ban.
a“+b

a
COSQ = ——=—
Ja? +b?
sing __b
a’+b?

Hoan toan twong ty ta cling cé thé dat

Khi dé phwong trinh tré thanh: sinxcose + cosxsing = & sin(x+¢) =

c c
Ja2+b? Ja? +b?

Céch 2:

- Xét cosg =0< x=7+k2r,keZ co6la nghiém cta (1) khéng

- Xét COS%iO@Xiﬂ +k27,keZ

32
Déttztani.Khidc’) sinx = th va cosx:l t2
2 1+t 1+t

Phuwong trinh tré thanh:

2t 1-t?
) 5 +b.—2
1+t 1+t

a =c< (b+c)t?—2at+c—-b=0(2)

Giai (2) theo t, tim dwogc t thay vao t = tang suy ra X

Cach 3:
e . X X o b T T
Neu a=0 chia 2 vé cho ardi ta dat tana =— —§<a <E
a
Phwong trinh tré thanh: sin x+ M osx =L
cosa a

. . c . c
< COSar SIN X +SIiN @ COS X = —CoSar < Sin(X +a) = —CoSa
a a

Dat sing = %cosa ta dwgc phuwong trinh lwgng giac co ban sin(x+a) =sing.
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2. Bai tap minh hoa
2.1. Dang 1: Giai phwong trinh bac nhat
Giai cac phuwong trinh sau:

a) 2sinx—1=0.

b) cos2x +% =0.

c) 3tanx—-1=0.
d) 3cotx+1=0.
e) 2cosx—sin2x =0
Hwéng dan giai:
. . 1 . . X=z+k27z
a) 23|nx—1=0<:>smx:§<:>smx=sm€<:> (keZ)

X=5—”+k27z
6

b) c032x+3:0<:>coszx:_—1<:>coszx=cosz—7r
2 2 3
& 2X = i%r+k27r(keZ)<:>X: i%+k7z’(keZ)

c) 3tanx—1=0<:>tanx=%<:> x=arctan%+ kz(keC)

d) J§cotx+1=0c>cotx=_—1<:>cotx=cot2?ﬁ<:>x=2§+k7z(kez)

N

e) cosx—sin2x=0<>c0sXx—2sinxcosx =0« cosx(1-2sinx)=0

T
X=—+kr
2
oS X =0 cosx=0 .
) = 1| x==+lz (kleZ)
1-2sinx=0 sinx== 6
2 5
T
X=—+Iz
6

2.2. Dang 2: Giai phwong trinh bac hai
Giai cac phuwong trinh sau:

a) 2sin®x+sinx—3=0

b) cos*x+3cosx—1=0

C) 3sin2°x+7cos2x—3=0

o ~(1+B8)tanx-1+43 =0

COS™ X
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Hwéng dan qgiai:

a) 2sin® x+sinx—3=0(1)

bat t=sinx, diéu kién [t <1. Phwong trinh (1) tr& thanh:
t=1(nhan)

A°+t-3=0| 3
tzi(loal)

V6i t=1, ta dwoc sinx=1<x=k2z(k eZ)
b) cos’x+3cosx—1=0(2)

Dat t=cosx, diéu kién [t <1. Phwong trinh (2) tré thanh:

t:_:'),—l_—\/ﬁ(nhan)
£ 43t-1=0c ZJ_
t:ﬂ(]oai)
2
Voi tzﬂ ta dwoc cosx=_3+—2\/1_3<:>x= iarCCOS_3+—2\/E+k27z(keZ)

C) 3sin” 2x+7¢0s 2x—3=0 <> 3(1—cos’ 2x)+7cos 2x—3=0

< 3c05°2Xx—7€082x =0 < cost(3cost—7)=0
cos2x=0

o
3c0s2x—-7=0

*) Giai phwong trinh:cos2x =0 < 2x:§+k7z & x:%+k%,(k €Z)
*) Giai phwong trinh: 3cos2x—7 =0 < co0s 2x =g
Vi %>1 nén phwong trinh 3cos2x—-7=0 v nghiém.

Két luan: vay nghiém cta phwong trinh da cho 1a x = %+ k%,(k eZ)

d) —(1+J§)tan x—1+3 =0

cos? x
Diéu kién: cosx =0 (*)
(3) < 1+ tan? x—(1+\/§)tan X—1++/3 =0 < tan? x—(1+J§)tan Xx++3 =0

Pbat t=tanx
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t=1
Khi d6 phwong trinh tré thanh: t2 —(1+ B)t-\8=0e t

+ Vi t:1<:>tanx:1<:>x=%+k7z,keZ
+ VGi t:\/§<:>tanx:\/3_’<:>x:%+k7z,k e’
So sanh véi diéu kién (*) suy ra nghiém cla phwong trinh la: x:%+k7z,

X= %+ Kz (k € Z)
2.3. Dang 3: Giai phwong trinh bac nhat déi véi sinx va cosx
Giai cac phuwong trinh sau:

a) \/2sin3x++/6cos3x =2

b) (2+J§)sin X—CoSX=2++/3

€) 24/2(sin x+cos x)cos x = 3+¢0s 2x
Hwéng dan giai:

a) \/2sin3x++/6 cos3x = 2(1)

(1) < sin3x ++/3c0s3x = /2 < sin 3x+tan%cosBx =2

@Sin3xcos£+sin£cos3x=«/§cos£@Sin(3x+£):£
3 3 3 3 2
X+ ="1k2n 3= - t+k2r X = —£+k2—”
= 3 = . = 536 k23 keZ
x+ 2 =" 1 kon 3x =2 1k2r x=2 5%
3 4 12 36 3
> k2x 57 k2rx
Vay nghiém cua (1) la x:—£+—, =—+—— (keZ
V] @ 36 3 3% 3 (Ke7)

b) (2+J§)sinx—cosx=2+J§ )

Xét cosg =0< x=7x + k27 khdng la nghiém cta phwong trinh (2)

Xét cosg #0

2

D4t t=tan> . Khi d6 sinx = th va cosx ="
2 1+t

1+t?
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_ 32
Phwong trinh (2) tré thanh: (2+a\/3)12tt2 —i :2 =2+43
+ +

@(2+J§)2t—1+t2 =(2+J§)(1+t2)
<:>(1+\/§)t2 —2(2+\/§)t+3+\/§ -0

t=1

t=13

+ Vi t=1<:>tan§=1<:>§=£+k7r<:>X=£+k27r,keZ
2 2 4 2

+Vé’it=\/§<:>tan§=\/§ c>§=%+k7r<:>x=2?ﬂ+k27r,kez

Vay nghiém clia (2) 1a x = %+ k2z, x= 2?”+ k2z (keZ)

€) 24/2(sinx+cosx)cos x =3+cos 2x (3)

(3) <> 2/25in X COS X + 24/2 cos? X = 3+ C0S 2X
<> [25in 2x++/2 (1+0s 2X) = 3+ C0s 2X
< /25sin 2x+(\/§—1)c052x=3—\/§
Diéu kién c6 nghiém cta phuong trinh: a? +b? > c?
2 2
Khi do: 2+(J§ —1) z(s—ﬁ) &5-242 >11-642 (khong thda)
Vay phuong trinh da cho vé nghiém.
3. Luyén tap
3.1. Bai tap tw luan
Cau 1. Giai cac phwong trinh sau:

a) J3cosx—2=0.

B3

b) sin2x+—-—=0.
2

c) /3cotx—1=0.
d) tanx++/3=0.
e) 2sinx—sin2x=0
Céu 2: Giai cac phwong trinh sau:
a) 3sin® x+sinx—4=0
b) 2cos®x+5cosx+2=0

C) sin®2x+7c0s2x—6=0
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d) 2 (1+J§)cotx—1+J§=o

sin’x
Céu 3: Giai cac phwong trinh sau:
a) 3sin3x+4cos3x=5
b) (2—J§)sinx—cosx=2—J§
3.2. Bai tap trac nghiém

Cau 1. Giai phwong trinh 2cosx—+/3 =0.

A. X=i%+k2ﬂ,keZ. B. X=i%+k7r,keZ.
C. X=i%+k27z,keZ. D. X=i%+k7r,keZ.

Cau 2. Giai phwong tinh \/3tan3x—3=0.

Cau 3. Khéng dinh nao sau day la dung vé nghiém cta phwong trinh 2cos? x—3cosx+1=0.

A. Phuwong trinh c6 mét ho nghiém.
B. Phwong trinh c6 hai ho nghiém.
C. Phwong trinh c6 ba ho nghiém
D. Phwong trinh vé nghiém.

Cau 4. Giai phwong trinh +/3tan? x— (1++/3) tan x+1=0.

A. x:£+k7r va x:£+k7r,keZ.
4 6

B. x=2+k2z va x="+k2rz. ke Z.
4 6

C. x=%+k7r va x=%+k7r,keZ.

D. x=2+k2z va x=2+k2r,k € Z.
4 3
Cau 5. Giai phwong trinh 3cosx+4sinx = —5.

A X=r+a+k2r,keZ voi cosa =

B. x=r+a+k2r,keZ voi sina =
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C. x=r—-a+k2r,keZ voi cosa =

D. x=r—-a+k2r,k e’ voi sina =

Cau 6. Giai phwong trinh 5sin2x—6cos? x =13.
A. x=kr,keZ B. x=k2r,keZ C. x=rx+k2r,keZ D.V0 nghiém.

Cau 7. Giai phwong trinh 2sin? x+3+/35sin X.cos X —cos? X = 4.

A. x=%+k7r,keZ. B. x=kz,k eZ C. x=%+k7r,keZ. D. V& nghiém
Cau 8. Tim tat ca cac ho nghiém cla phwong trinh cos x.cos5x = oS 2X.C084x.

A. x=krzkeZ B.x:%”,kez C.x:k?ﬂ,keZ D. A, B, C déu sai.
Cau 9. Giai phuwong trinh sin x+sin 2x = oS X + C0S 2X.

A. X=%+k27ﬂ- va x=rx+kr,k eZ

B. X=%+k27ﬂ- va x=x+k2rz,k eZ.

C. x=%+k27r va x:%’+k27z,kez.

D. V6 nghiém
Cau 10. Giai phwong tinh tan x + tan 2x = sin 3x.cos x.
A. x=kr,keZ B.Xz%,keZ C.sz?ﬂ-,keZ D.szjﬂ,keZ

4. Két luan

Bai hoc nay gidi thiéu dén cac em nhirng ndi dung co’ ban nhéat vé mét sé phwong trinh
lwong giac thudng gap. Day la mét dang toan nén tang khong chi trong pham vi khao séat
ham sb lwong gidc ma con duwoc (ng dung trong viéc gidi phwong trinh lwong giac, sw don
diéu cta ham sé lvong giac, ....
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