Bai 3: MOT SO DANG PHUONG TRINH LUQNG GIAC PON GIAN

1. Phwong trinh bic nhit va bic hai d6i véi mot ham s6 lwong gidc:

Phwong phap: Ta chon mét biéu thirc lugng giac thich hgp c6 mit trong

phuong trinh lam an phu va quy vé phuong trinh bac nhat hodc bac hai ddi véi
an phu do6 (co thé néu hoic khong néu ki hiéu an phu).

a) Phuong trinh bac nhit ddi véi mdt ham sb lwong gidc:

Vi du 1: Giai cac phuwong trinh sau:
a) V3tan2x+3 =0
b) cos(x + 30°) + 2cos?15° =1

Giai
c) V3tan2x + 3 = 0 < tan2x = _F; & tan2x = —/3 & tan2x = tan (— g)
2 1T+k ﬂ+kn
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a) cos(x + 30°) + 2cos?15° =1
& cos(x + 30°) = 1 — 2c0s?15° & cos(x + 30°) = cos150°

[ X + 30° = 150° + k360° [ x = 120° + k360°
x + 30° = —150° + k360° x = —180° + k360°

Chii y: Khi gip nhirng bai toan giai phuong trinh luong gidc ma x 1a s6 do do cua
cac goc ( cung ) lugng giac (nhu ¢ vi du b), ta luu ¥ sir dung ki hiéu s6 do d6 trong
“cong thirc nghiém” cho théng nhit, chang han ta viét x = 120° + k360° chir
khong viét x = 120° + k2.

b) Phwong trinh béc hai d6i véi mét ham sd lwong gidc:

Vi du 2: Giai cac phwong trinh sau
a) 2sin?x+5sinx—3=0 (1)
b) cot?3x —cot3x—2=0 (2)
¢) 2c0s2x + 2cosx — V2 = 0. (3)
Giai:
a) Patt =sinx (-1 <t<1)
t = —3(loai)

\ ) R 2 2 —
Phuong trinh (1) tr¢ thanh: 2t* + 5t -3 =0 = % (nhan)



Lo . . 1
Do d6: 2sin?x + 5sinx — 3 = 0 © sinx = 5

T
o X=g+k27'[
© sinx = sin- < o
X =?+k27'[

Vay phuong trinh da cho c6 cac nghiém x = % +k2nrvax = 5?11 + k2m.

b) bat t = cot3x

Phuong trinh (2) tr¢ thanh: t? —t —2 =0 & [tt=_—21
Do d6: cot?3x — cot3x —2 =10
T T
[COt3X=_1 [ 3X=3—T[+kT[ X_Z+k§
L, & 4 < 1 T
cot3x = 2 3x = arccot2 + kmn X = -arccot2 + k-

Vay phuong trinh da cho c6 cac nghiém la x = E + kg va x= garccotZ + kg
¢) 2c0s2x + 2cosx — V2 = 0 & 2(2cos?x — 1) + 2cosx — V2 = 0
V2

COSX=7
1++/2

2

<=>4coszx+2cosx—(2+\/§)=0(:)

COSX = —

V2 T

= cosx=7=>cosx=cosz(:)x=i + k21

~ A

Vay phuong trinh da cho c6 cac nghiém la x = +—+ k2m.
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*H2/35/SGK: Gidi phwong trinh 5tanx — 2cotx—3 =0
Giai:

& sin2x # 0

PKXD: {smx *0

cosx # 0

y o « A “ A A 4 1
Véi diéu kién trén, ta ¢6: S5tanx — 2cotx — 3 = 0 & 5Stanx — 2 P 3=0

T
tanx = 1 x=—+knm
2 4

< 2

S5tan’x —3tanx—2 =0 & -2
5 X = arctan (— E) + km

tanx =

Céc nghiém trén thoa man PKXP nén déu 1a nghiém cta phuong trinh.

2) Phuong trinh bic nhit d6i véi sinx va cosx:




*Dang: asinx + bcosx = c(a # 0 hoac b # 0)
“Phwong phap giai: Chia ca hai vé cho Va? + b?
*Vidu:
Vi du 1: Giai phwong trinh:
a) /3sinx — cosx = 1. 1)
b) 2sin3x + V5c0s3x = —3 (2)
Giai:
a) \3sinx — cosx = 1 & ?sinx — %cosx = % = Cosgsinx — singcosx = %

@Sln(x—z)=%<=>sin(x—%)=sing

=—+k21'[ Xx =1+ Kk2m

M
[ _E=E+k2“ lx=E+k2T[
= - = 3
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b) 2sin3x + v5cos3x =

2 -3
= sin3x + cos3x =
2 2 2
22 + (V5) 22 + (V5) 22 + (V5)
S §Sin3X + ?COS3X =-1
<0 2 V5 s . .
bit sina = 3 vacosa = —. Khi d6 (2) © sina. sin3x + cosa. cos3x = —1
a+T 21
ocosBx—a)=—-1le3x—a=n+kZnoex= 3 + =

Vi du 2: (H4/37/SGK)
Vi gia tri nao ciia m thi phwong trinh: 2sin3x + V5co0s3x = m ¢6 nghiém?
Giai:
, . 2 . V5 m

Tacéd: 2sin3x + V5cos3x =m & 5 sin 3x + ~ cos 3x = by (2)
bat Z_ cos 0(,\/—g = sin«a

3 3
Khi do6 ta co: (2) © cos asin3x + sina cos 3x = ? S sin(Bx + a) = %

Viay véi |§| <1 & |m| <3 & —3 <m < 3 thi phuong trinh da cho ¢6 nghiém.



3) Phwong trinh thuin nhét béc hai d6i véi_sinx va cos x

*Dang: asin?x + bsinxcosx + ccos?x =0 (a2 + b%?+ ¢? #0,a,b,c€ R)

*Phuong phap gidi:

+ Ta chia cé hai vé cho cos? x (voi diéu kién cosx # 0) hodc chia ¢4 hai vé cho

sin? x (véi diéu kién sinx # 0)

*Vi du: Giai phuong trinh: 4 sin? x — 5sinx cosx + 6 cos?x =0 (1)
+ cosx = 0.
Khi d6 tir (1) ta cé: sin?x = 0 © sinx = 0 (v0 li vi sin?x + cos?x = 1).
Do d6 céc gia tri cia x ma cos x = 0 khong phai la nghiém cua (1).
+ cosx # 0.Chia ca hai vé ciia (1) cho cos? x , ta dugc :

(1) © 4tan’x —5tanx + 6 =0
3 3
Stanx =2 Vtanx = ~2 & x = arctan 2 + kn Vx=arctan<—Z>+ kTt

Vay cac nghiém cua pt (1) [a x = arctan 2 + km va x = arctan (— Z) + km.

Chu y:
*P6i véi phwong trinh dang:

asin®x + bsinxcosx + ccos?’x=d (a?+ b?+ c? #0,a,b,c,d € R)

*Phuong phap gidi:

+ Céch 1: Viét d = d(sin?x + cos?x) 10i quy vé giai phuong trinh thuan nhat
bac hai ddi véi sin x va cos x .
+ Céch 2: Str dung cong thirc ha bac, cong thirc nhan dé quy vé phuong trinh bac

nhat d61 vo1 sin x va cos x.

*Vi du: Giai phwong trinh sin? x — V3 sinx cosx + 2 cos?x = 1

sin?x — V3sinxcosx + 2cos?x =1
& sin?x — V3sinxcosx + 2 cos?x = sin? x + cos? x
& —V/3sinxcosx + cos?x =0

& cos(cosx — V3sinx) =0



T

(:)[ cosx = 0 - X=E+k“
_ : i

cosx = V3sinx =" kn
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Vay cac nghiém cua phuong trinh la x = g + kmvax = g + km.

sin?x — V3sinx cosx+ 2cos?x =1

1—cos2x 3
(:)T—751n2x+ 1+cos2x=1

1 V3 . 1

& -Cc0S2X ——sin2x = —-=

2 2 2
2T

T T
& C0S—C0oS 2X — sin—sin 2X = cos—
6 3 3

& cos (g + ZX) = COSZ?T[

— s +k
<=>X—2 T

_E-l-kT[

*T6

Vay cac nghiém cua phuong trinh la x = g + knvax = g + km.
(Chu y: Hai ho x = g+ knvax = —§+ km 1a nhu nhau)

4) Mot s6 vi du khac:

Vi du: Gidi cac phuong trinh:
a) sin 2xsin 5x = sin 3xsin4x (1)

b) sin?x + sin? 3x = 2sin? 2x (2)

T
c) cot2x = cot (x + E) 3)
d) tan3x = tanx 4)
Giai:

a) sin 2xsin 5x = sin 3xsin4x (1)

1
=3 5 (cos3x — cos 7x) = > (cosx — cos 7x)



b)

d)

m m
S cos3x=cosx ©3x= tx+kn ox=knvx=k=— ©x=k—

Vay phuong trinh (1) c6 cac nghiém x = kg
sin? x + sin? 3x = 2 sin? 2x

1—cos2x 1 —cosé6x
= > + > =1 —cos4x

< coS 2X + cos 6x = 2 cos4x

& 2cos4dx(cos2x—1)= 0

TC TC TC
[cos4x=0 N 4X—E+k‘l'[ N Xx=—+4+k-
cos2x =1 2% = k21t

cot 2x = cot (X + g) 3)

sin2x #0
A - A 7 - . 1-[
biéu kién xac dinh: {sin(x n E) % 0
Véi diéu kién do, ta co:
m
(3) (=)2x=x+5+kn

0
@X=§+kn

Céc gia tri nay cua x khong thoa diéu kién sin 2x # 0.
Vay phuong trinh da cho v6 nghiém.
tan3x =tanx (4)

cosx # 0

pitu kién x4c dinh: {
cos3x # 0
Vo1 diéu kién trén, ta co:

kT
(4) = 3x=x+kn (:>X=7

So vé6i diéu kién, ta c6 nghiém ctia phuong trinh (4) 1a x = k.

Bién soan: Buii Thi Cim An.
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