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A.DAT VAN DE
Phuong trinh luong giac 13 van dé quan trong va quen thudc trong
chuong trinh toan hoc bac THPT ciing nhu trong cac dé thi tuyén sinh dai
hoc. Vi¢c giai thanh thao phuong trinh lugng gidc da tr¢ thanh nhi¢m vu va
cling 12 mong mudn ctia moi hoc sinh. Tuy nhién, su phong phu ctia cong
thire luong gidc da gay kho khan cho hoc sinh trong vi¢c dinh hudng 1o1 giai.
Néu dinh huéng khong tot s& ddn dén bién d6i vong vo, khong giai dugc
hoic 101 giai s& dai dong, khong dep. Can trd nay phan nao 1am nan chi cac
em hoc sinh. Mot sb em di so hoc va xac dinh bo phan phuong trinh lugng
giac. Vi mong mudn gitp hoc sinh khac phuc kho khan nay, toi viét sang
kién kinh nghiém “M¢t sé dinh hwéng gidi phwong trinh lwong gidc”. Bai
viét dua ra mot sd dinh huéng bién d6i phuong trinh dya trén nhimg dau hiéu
dac biét. Nho do hoc sinh nhanh chong tim ra 161 giai cia bai toan, tiét kiém
tho1 gian, tu tin hon trude cac phuong trinh luong giac.
Noi dung sang kién gdm cac ndi dung sau:
I. Nhin dang nhén tir chung dwa vao ding thirc co ban
IL. Phwong trinh béc 2 ddi véi sin x, cos x.
I11. Nham nghiém dic biét dé xac dinh nhén tir chung
IV. Str dung cong thirc dac biét
V. Thay thé hang s6 bing ding thirc lwrong gidc
MObi ndi dung déu dugc trinh bay rat cong phu. Dau hiéu cua moi
phuong phap dugc dwa ra mot cach day da va cu thé. Cac vi du cho mdi noi
dung phong pht, da dang, c6 phén tich dinh hudng thé hién rd rang phuong
phap dang ap dung va c6 10i giai chi tiét.



Tuy da rat cd gang, mong mudn bai viét c6 chat luong t6t nhat nhung
do han ché vé thoi gian nén khong tranh khoi nhimng thiéu sot, toi rat mong
nhan duoc sy gop v chan thanh ciia cic ban dong nghiép va cip trén dé bai

viét dugc hoan thién hon.

Vinh Yén, ngay 20 thang 1 nam 2016

Phan Trong Vi



B. NOI DUNG
I. Nhdn dang nhan tir chung dwa vao ding thirc co ban
Khi trong phuong trinh lugng gidc xuat hién nhiing biéu thic c¢6 dau hiéu
cung nhan tir chung néu nhan dang duoc ta s& bién ddi dung hudéng va d& dang
giai duoc. Viée phat hién nhan tir chung doi hoi phai nim dwoc nhimng dang
thirc co ban. Sau day 13 mét s6 dang thirc quen thudc:
¢ Nhan tr sinx +cosx:

e c0s2x=cos’x—sin’x =(cosx —sinx)(cosx +sinx)

e 1+sin2x=(sinx+cosx)’

COsSX +sinx

e l+tanx=—-——"-+—
CcOSX

sinx + cosx

o l+cotx=———-
sin x

° \/Esin[x+%j =\/§cos(x—%j =SIn X+ COSX

¢ Nhan tir sinx —cosx:
2 . 2 . .
® cos2x=cos x—sin” x =(cosx—sinx)(cosx + sinx)

e 1—sin2x=(sinx—cosx)’

COSXx —Sinx

e |l-tanx=——-——
COS X

sinx —CoSXx

o |l-cotx=———"—
sin x

° \/Esin(x—%j =— 2cos£x+%j:sinx—cosx

% Nhan tir 1£sinx: cos” x = (1+sinx)(1 —sinx)

» Nhan tir 1+ cosx: sin” x = (1+ cosx)(1 - cosx)



% Nhan tor 1+ 2sinx:

e 4cos’x—3=1-4sin’ x=(1-2sinx)(l +2sin x)

e cos3x=cosx(4cos’ x —3)=cosx(1—2sinx)(1+ 2sinx)
% Nhan t&r 1+ 2cosx:

e 4sin’x—-3=1-4cos’x=(1-2cosx)(1+2cosx)

e sin3x=sinx(3—4sin’x) =sinx(2cosx —1)(2cosx +1)
< Mot s6 dang thirc khac:

e cotx—tanx=2cot2x

e tanx+cotx=

sin2x

e cos3x+sin3x = (cosx—sinx)(l+2sin2x)
e cos3x—sin3x=(cosx+sinx)(1—2sin2x)

bé thay r0 hon tdm quan trong va loi ich cua cac dang thurc co ban trén ta

xem mot vai vi du.

Vi du 1.1(PH 2007 — KA). Giai phuong trinh:

(1+sin” x)cos x + (1 +cos” x)sinx =1+ sin 2x (1.1)

Phan tich: Khai trién vé trai phuong trinh thay do1 ximg vé1 sinx,cosx nén xuat

hién nhan tr sinx+cosx. V& phai 1a 1+sin2x=(sinx+cosx)’ chira nhan ti

sinx +cosx. Vi vay ta co 101 giai.

Pt(l.l) &> sinx + cosx + sin xcos x(sin x + cos x) = (sin x + cos x)’

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

< (sinx +cosx)(1—sinx)(1-cosx)=0



T
X=——+kn
sinx+cosx=0 4

o | sinx=1 N x=%+k27z (keZ).

cosx =1 =k

Vay phuong trinh c6 3 ho nghiém.

Vi du 1.2(PH 2005 — KB). Giai phuong trinh:
l+sinx+cosx+sin2x+cos2x=0 (1.2)
Phan tich: Vi trong phuong trinh xut hién sinx + cosx,1+sin2x,cos2x nén dé
dang nhan thdy nhan tir 1asin x + cosx.
Giai:
pt(1.2) < sinx + cosx + (sinx + cosx)’ +cos’ x —sin’ x =0
&> sinx + cos x + (sin x + 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 x=—£+k7r
= 1 < 4 (keZ).
R T

Vay phuong trinh c6 3 ho nghiém.

Vi du 1.3. Giai phuong trinh:
: . [ S7 :
sin4x + 4sin (7 + 2x) =4(sinx+cosx) (1.3)

Phan tich: Pt(1.3) < 2sin2xcos2x +4cos2x—4(sinx+cosx)=0. Vay phuong

trinh chtra nhan t&r sinx + cos x.



Giai:
Pt(1.3) < 2sin2xcos2x +4cos2x —4(sinx +cosx) =0
&> 2sin2x(cos’ x —sin’ x) + 4(cos” x —sin’ x) — 4(sin x + cosx) = 0
< 4sin xcos x(cos x —sin x)(cos x + sin x) + 4(cos x — sin x)(cos x + sin x)
—4(sinx+cosx) =0
& (sinx + cosx)(sinxcosx(cosx —sinx)+cosx —sinx — 1) =0
sinx+cosx=0 (1.3.1)
e Linxcosx(cosx—sinx) +cosx—sinx—1=0 (1.3.2)

Giai (1.3.1): sinx+c0sx:0<:>x=—%+k7z, keZ.

Giai (1.3.2): bat t=cosx—sinx= 2cos(x+%j,—\/§£t£\/§. Phuong trinh

(1.3.2) tré thanh:

_ 2
L 1c0e - 342=0c1=1.

i x=k2rx
Vé’it=1:>cos(x+%j:—<:> . (ke).
VA

\/5 x=—5+k2

Vay phuong trinh ¢6 3 ho nghiém.

Vi du 1.4(PH 2003 — KA). Giai phuong trinh:

CoS2x

cotx—1= +sin2x—%sin2x (1.4)

1+ tanx
Phan tich: Phuong trinh c6 chita cotx—1, cos2x nén ta nghi dén nhan tr chung
SinX —COS X .

Giai:

PKXD: x # k.%,x ” —%Jr/m.



. 2 c 22
cosx—sinx cosx(cos x—sin“x) . :
Pt(14) < = ( ) +sin” x —sin xcosx

sin x sin x + cos x
cosx —sinx _ cosx(cosx —sinx)(cosx +sinx)

. : + sin x(sin x — cos x)
sin x sin x + cos x

&> (cosx —sinx)(1—sinxcosx +sin’ x) =0
cosx—sinx =0

1 l-cos2x <

x:%+kﬂ,keZ (tm)
1 - —sin2x + 202X _ '
2

sin2x +cos2x =3 (vn)

Vay phuong trinh c6 mdt ho nghiém.

Vi du 1.5(PH 2008 — KD). Giai phuong trinh:
2sinx(l+cos2x)+sin2x=1+2cosx (1.5)
Phan tich: Phuong trinh xuit hién 1-sin2x, cos2x, cosx —sinx nén dé théy
phuong trinh c6 nhan tr cosx —sinx.
Giai:
Pt(1.5) < 2sinx —2cosx + 2sin x(cos” x —sin” x) + 2sinxcosx —1=0
& 2(sin x — cos x) + 2sin x(cos x — sin x)(cos x + sin x) — (sin x — cos x)* =0
& (sinx —cosx)(2 — 2sin xcosx — 2sin’ x —sin x + cos x) = 0

&> (sinx —cos x)(—2sin xcosx +2cos” x —sinx + cosx) =0

& (sinx —cosx)*(2cosx +1)=0

sinx—cosx=0 x:£+k7z
= 1 = 4 (kez).
cosx=-2 x;ti?”+k27z

Vay phuong trinh ¢6 3 ho nghiém.

Vi du 1.6. Giai phuong trinh:

cos’x+cosx+sin’x=0 (1.6)



Phin tich: Phuong trinh chira sin’ x, trc 1a chita sin” x = (1—cosx)(1 + cosx) . Nhu
vay nhan tu cua phuong trinh 1a cosx +1.

Giai:

Pt(1.6) <> cos x(cos x + 1) +sin x(1 —cos” x) =0

<> cosx(cosx+1)+sinx(l—cosx)(1+cosx)=0

<> (cosx+1)(cosx+sinx —sinxcosx) =0

cosx =—1 (1.6.1)
=
cosx+sinx—sinxcosx =0 (1.6.2)

Giai (1.6.1): cosx=—-l<x=n+k2r, keZ.
Giai (1.6.2): bat t=sinx+cosx= ZCos(x—%),—x/EStS\/z. Phuong trinh

(1.6.2) tr¢ thanh:

t=1++2 (1
P -2t-1=0 V2 (D .

t=1-~2 (tm)
V('ritzl—ﬁ:cos(x—%j:#<:>x:%iarccos[l_ﬁ]+k2ﬂ,kez.

Vay phuong trinh c6 3 ho nghiém.

Vi du 1.7. Giai phuong trinh:

cos” x(cosx —1)

: =2(1+sinx) (1.7)
SIN X + COSXx

Phén tich: Nhin vao phuong trinh va dia vao cic dang thirc co ban dé dang suy ra
1 +sinx nhan tr chung.

Giai:

DKXB:x;t—%+k7r,keZ.



Pt(1.7) & (1 —sinx)(1+sinx)(cosx —1) =2(1 + sin x)(sin x + cos x)
< (1+sinx)(cosx —sinxcosx +sinx—1—2sinx—2cosx)=0

< (I+sinx)(cosx+sinxcosx+sinx+1)=0

< (1+sinx)*(cosx+1)=0

= 2 (keZ).

sinx =-—1 x:—£+k27r
=
cosx=-—1

x=rx+k2rx

Vay phuong trinh c6 2 ho nghiém.

Vi du 1.8. Giai phuong trinh:
4cos’ x+(2sinx —1)(2sin2x+1)=3 (1.8)

Phin tich: Trong phuong trinh c6 4cos” x —3 tirc 1a chira nhan tir 2sinx —1,
Giai:
Pt(1.8) & 1—4sin’ x + (2sinx —1)(2sin2x +1)=0

< (1-2sinx)(1+2sinx)+ (2sinx —1)(2sin2x+1)=0

< (1-2sinx)(sinx —2sinxcosx) =0

< sinx(1-2sinx)(1-2cosx)=0

_ x=knx

sinx =0 =" 1ror
1

S sinx=— & kel).

2 x=5—ﬂ+k27z ( )
| 6

COSX =—
2

L x:i§+k27z

Vay phuong trinh c6 5 ho nghiém.



I1. Phuwong trinh bac 2 doi véi sin x, cos x.
Bai viét nay xét hai loai phuong trinh bac 2 doi vt sinx,cosx .

%+ Phwong trinh chira sin x.cos x : Pbi v6i phuong trinh dang nay ta nhom s
hang chtra sin x.cosx véi s6 hang chtra sinx va phan con lai ctia phuong trinh
dua vé tam thirc bac 2 d61 vo1 cosx hoac nhoém s6 hang chira sin x.cosx voi1 sO
hang chtra cosx va phan con lai cua phuong trinh dua vé tam thuc bac 2 doi véi
sinx dé tim nhan tr chung.

Vi du 2.1. Giai phuong trinh:

l+sinx+cosx+sin2x+cos2x=0 (2.1)

Phén tich: Néu nhom sin2x v&i cosx sé xuét hién nhan tr 2sinx + 1. Ta kiém tra
xem phan con lai ¢6 nhan tir trén khong? Pua phan con lai ciia phuong trinh vé tam
thitc bac hai ddi v&i sinx:2+sinx—2sin’x. Phin nay khong chira nhan tu
2sinx +1. Vay ta nhom sin2x v&i sinx s€ co nhan tir 2cosx +1. Phan con lai bién
d6i thanh 2cos’ x + cosx c¢6 nhan tir 2cosx +1.

Giai:

Pt(2.1) < sinx +2sinxcosx +2cos’ x +cosx =0

<> sinx(1+2cosx)+cosx(2cosx+1)=0
< (sinx +cosx)(2cosx+1)=0

) T
sinx+cosx=0 x=——+kr

& 1 & 4 (keZ).
e S P

Vay phuong trinh ¢6 3 ho nghié¢m.

Vi du 2.2. Giai phuong trinh:

\/Esin(2x+%j =3sinx+cosx+2 (2.2)

11



Giai: Ta co:
Pt(2.2) < sin2x +cos2x =3sinx + cosx + 2

< 2sinxcosx —3sinx+2cos’x—cosx—3=0
<> sinx(2cosx—3)+(2cosx —3)(cosx+1)=0

< (2cosx—3)(sinx+cosx+1)=0

& sinx +cosx =—1

<:>sin(x+£)——L
4) 2
T
S )
| T kew),
x=rm+k2x

Vay phuong trinh c6 hai hg nghiém.

Vi du 2.3. Giai phuong trinh:

sin2x —cos2x+7sinx+3cosx+3

1 2.3
2sinx—1 2-3)
Giai:
X # z +k2x
pKXP:{ O (keZ).
X # S + k27
6
Khi do:

Pt(2.3) < 2sinxcosx +3cosx + 2sin’ x + Ssinx +3=0
<> cosx(2sinx +3)+ (2sinx +3)(sinx+1)=0
< (sinx+cosx+1)(2sinx+3)=0< sinx +cosx =—1

1 |x=-Z1kox
<:>sin(x+%j:—T<:> ) (keZ).
2 x=m+k2rx

Vay phuong trinh c6 2 ho nghiém.

12



Vi du 2.4. Giai phuong trinh:

4sinx +2cosx =2+ 3tanx (2.4)
Giai:

/4
DbKXD: x¢5+k2ﬂ, kel.
Khi do:

Pt(2.4) < 4sinxcosx + 2cos” X = 2c0sX + 3sinx
<> 4sinxcosx —2cosX +2—3sinx —2sin”x =0

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

1
inxX =— 24.1
o sin X 5 ( )

2cosx —sinx =2 (2.4.2)

T
1 xX=—+k2x
Gidgi 2.4.1): sinx=—<| © (keZ).
2 Sr
X:?'szﬂ'

Giai (2.4.2):2cosx—sinx =2 < icosx R

2
NG \/gsmxzﬁ.

cosa = i, sina = L Phuong trinh (2.4.2) tr¢ thanh

V5 V5

Goi o 1a géc thoa man

x=k2x
cos(x +a)=cosa & (keZ).
x=—"2a+k2r

Vay phuong trinh c6 4 ho nghiém.

Vi du 2.5. Giai phuong trinh

sin2x +cos2x+3sinx+cosx

2 (2.5)
cosx+1

13



Giai:
PKXD: cosxz-1<oxzn+k2n,keZ.

PT da cho twong duong véi
2sinxcosx —cosx —2sin’ x+3sinx—1=0

<> cosx(2sinx —1)—(2sinx —1)(sinx—1)=0
2sinx—1=0 (2.5.1)

< (2sinx —1)(cosx—sinx+1)=0< .
cosx—sinx+1=0 (2.5.2)

T
1 X=—+k2x
Gidi (2.5.1): 2sinx—1=0<>sinx=—>| °© (tm)
2 Sr
x=?+k27z

Giai (2.5.2):
cosx—sinx+1:O<:>sinx—cosx:1<:>sin(x—%j:%<:> x:%+k27r (tm ).
x=rn+k2rx ()
Vay phuong trinh c6 3 ho nghiém.
s Chu y: Cach gidi nay ciing dwoc dap dung cho nhitng phwong trinh co bac
3. Nhom sé hang chira sinx.cosx véi sd hang chira sinx va phan con lai caa
phuong trinh dua vé da thuc bac 3 dbi voi cosx hodc nhom sb hang chira
sinx.cosx voi sd hang chira cosx va phan con lai ctia phuong trinh dua vé da
thirc bac 3 d6i v6i sinx dé tim nhan tir chung.
Vi du 2.6. Giai phuong trinh:
cos3x+cos2x+sin2x+sinx —5cosx =3 (2.6)
Giai:
Ta co
cos3x+cos2x+sin2x+sinx—5cosx =3

< 4cos’ x—3cosx+2cos’ x—1+2sinxcosx+2sinx—5cosx—3=0

& 4cos’ x+2cos’ x—8cosx—4+sinx(2cosx+1)=0

< (2cos’ x—4)(2cosx +1) +sinx(2cosx +1)=0

14



& (2cosx +1)(2sin® x —sin x + 2)

1
COSX =——
| T ox=t2Z kon kel

2sin’ x —sinx +2 =0 (vn)
Vi du 2.7. Giai phuong trinh:
sin3x —3sin2x—2cos2x+3sinx+3cosx—2=0 (2.7)

Giai:
Pt(2.7) < 3sin x —4sin’ x —6sin xcosx +2sin’ x — 1+ 3sinx + 3cosx -2 =0

&> 4sin’ x —2sin’ x — 6sinx + 3+ 3cosx(2sinx —1) =0

& (2sinx —1)(2sin’ x —3) +3cosx(2sinx —1) =0

& (2sinx —1)(2sin’ x +3cosx—3) =0

1

sinx =— (2.7.1)
& 2

2cos’x—3cosx+1=0 (2.7.2)

| x="1kon
Gidi (2.7.1): sinx=—<>| O (keZ).
2 S
xX=—+k2r
cosx =1 x=k2r
Giai (2.7.2): 2cos’x—3cosx+1=0 < 1 & P (keZ).
COSX =— x=i§+k27r

Vay phuong trinh c6 5 ho nghiém.

% Phwong trinh khong chira sin x.cos x : Ddi vdi loai phuong trinh nay ta
bién doi vé dang A* = B*.
Vi du 2.8. Giai phuong trinh:
cos2x+4cosx+2sinx+3=0 (2.6)
Giai:

15



Ta co:

cos2x+4cosx+2sinx+3=0

< cos’x—sin“x+4cosx+2sinx+3=0

< cos’ x+4cosx+4=sin’ x —2sinx +1

sinx —cosx =3 (vn)

& (cosx+2) =(sinx —1) @{ _
sinx +cosx=-—1

1 x=-21iox
@Siﬂ(}ﬁ—%)z—T@ ) (ke 7).
’ xX=xw+k2x

Vay phuong trinh c6 2 ho nghiém.

Vi du 2.9. Giai phuong trinh:

Giai:

5+ cos2x

=2c0sXx 2.7)
3+2tanx

DPKXD: cosx #0, tanx # —%.

Khi do:

5+ cos2x
3+ 2tanx

=2¢0Sx <> 5+cos’x—sinx=6cosx +4sinx

< cos’x—6¢cosx+9=sin’x +4sinx + 4

, 5 cosx—sinx =5 (vn)
& (cosx—3) =(sinx+2) & .
sinx +cosx =1

i x=k2rx
T

Ssinf x+— |=—o kelZ).
( 4j 2 x:%+k2( )

Vay phuong trinh ¢6 2 ho nghiém.

16



I11. Nham nghiém dic biét dé xac dinh nhén tir chung

Trong mdt s6 phuong trinh, viéc xac dinh nhan tir chung kha khé khan. Khi
d6 ta c6 thé nhAm mot sd nghiém dac biét dé xac dinh nhan tu chung. Ttr 46 dinh
huéng dugc 16 rang cach bién d6i phuong trinh.

Ta c6 thé thuc hién theo cac budc sau:

Budc 1: Nham nghi¢m dac biét.

Bude 2: Kiém tra cac gia tr1 dac bi¢t tuong ting véi nghiém tim dugc ¢ budce

1. Ttr d6 xac dinh nhan tr chung.

Budc 3: Nhom theo nhan tir da xac dinh.

Vi du 3.1. Giai phuong trinh:
cos3x +cos2x +sin2x+sinx—5cosx=3 (3.1)

Bué6c 1: Nhap vdao may tinh cam tay phuong trinh trén:
cos3alpha x + cos2alpha x + sin 2alpha x + sinalpha x — 5cosalpha x alpha = 3.
Dung 1€nh shift solve, man hinh xuét hién X =?. Ta nhap mot gia tri, 4n = va cho
két qua. Hoac dung 1€nh Calc dé thar mot sb gia tri dac biét. Két quala x=120°.
Budc 2: Cac gia tri dac bi¢t tuong ng la:

+ x=-120° thi nhan tr s¢ 1a 2cosx +1.

+ x =60° thi nhan tir s& 1a 2sinx —+/3 hoic 4sin’x - 3.

+ x=-60° thi nhan tir s& 14 tanx ++/3 hodc tan>x 3.
Phuong trinh c6 nghiém nira 1a x =120°, tirc ¢6 nhan tir 2cosx +1. Nhom 1am xuét
hién nhan tir tim dugc. D& thdy sin2x +sinx =sinx(2cosx +1) nén phan con lai
ctia phuong trinh ta dua vé bac 3 ddi v6i cosx, chac chin c6 nhan tir 2cosx +1.

Giai:

17



Pt(3.1) < 4cos’ x —3cosx +2cos’—1+2sinxcosx +sinx—5cosx—3=0
< 4cos’ x+2cos’ x—8cosx —4+sinx(2cosx +1)=0
<> (2cosx+1)(2cos’ x —4) +sinx(2cosx+1)=0

<> (2cosx+1)(2cos’ x+sinx —4)=0

1
COSX =——
o T, ox=tZ i korkel

2sin’ x —sinx +2 =0 (vn)
Vay phuong trinh c6 2 ho nghiém.
Vi du 3.2. Giai phuong trinh:
sin3x —3sin2x —2cos2x+3sinx+3cosx—2=0 (3.2)
Phéan tich: Nham nghiém thay phuong trinh c6 hai nghiém dac biét 1a 30°,150°
nén c¢6 nhan tir 1a 2sinx—1.
Giai:
Pt(3.2) < 3sin x —4sin’ x —6sin xcos x + 2sin’ x —1+3sinx +3cosx —2=0
& 4sin’ x —2sin’ x — 6sinx + 3+ 3cosx(2sinx —1) =0

< (2sinx —1)(2sin’ x —3) +3cosx(2sinx —1) =0
& (2sinx —1)(2sin’ x +3cosx—3)=0

1
sinx =— 3.2.1
o | Snx=7 (3.2.1)

2cos’x—3cosx+1=0 (3.2.2)

T
| x=g+k2ﬂ'
Giai (3.2.1): sinx=—< (keZ).
2 Sx
xX=—+k2rx
6
cosx=1 x=k2x
Giai (3.2.2): 2cos’x—3cosx+1=0< 1 & P (keZ).
COSX =— x=i§+k27r

Vay phuong trinh ¢6 5 ho nghiém.
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IV. Sir dung cong thirc dic biét

Mot s6 cong thie thudng dung:

e sSinx+ 3cosx:28in(x+§j:2cos(x—%j
e sSinx— 3cosx:2sin(x—§j:—2003(x+%j

° \/gsinx+cosx:23in(x+% :2cos(x—%j

° \/gsinx—cosx=2sin(x—% :—2003(x+§j

Dau hiéu nhan dang phuong trinh giai theo phuong phap nay 1 trong

phuong trinh ¢ chtra hing sb V3. Hai huéng chinh bién doi phuong trinh loai nay
la:  + Pua phuong trinh vé dang cos 4 = cos B hodc sin 4 =sin B.

+ Pua vé phuong trinh bac 2 ddi v&i mot ham sb luong giac.

% Dang 1: Dua phuong trinh vé dang cos 4 = cos B hodc sin 4 =sin B

Vi du 4.1. Giai phuong trinh:
4sin2§—\/§cos2x:1+2cosz(x—37”j (4.1)
Giai: Ta co:

Pt(4.1) < 2(1 —cosx) —3cos2x :1+1+cos(2x—%j

& cos(x+7) = %sin 2x+ 73005 2x & cos(x+ ) = cos(2x - %)
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2x—£:x+7z+k27z x:7—7[+k27z
= 6 o 65 , (k<)
2x—£:—x—7r+k27r x:——ﬂ+k—7Z
6 18 3

Vay phuong trinh c6 2 ho nghiém.

Vi du 4.2. Giai phuong trinh:
2cos? G - 2x) +\3cosdx =4cos’x—1  (4.2)

Giai:
Ta co:
Pt(4.2) < 1+ cos (g - 4xj ++/3cosdx =2(1+cos2x)—1
< sindx + \/§c0s4x =2C0S2X & cos(4x —gj =C0s2Xx
4X—E=2X+k2’n x:£+kn
o 6 o 12 (keZ).

4X—E=—2X+k27€ X=—+k—
6 36

Vay phuong trinh c6 2 ho nghiém.

Vi du 4.3. Giai phuong trinh:

2cos3x.cosx+\/§(1+sin2x) _2/3

cos’ (ﬂ + 2xj
4

PKXD: x¢%+k%,keZ.Khidé:

4.3)

Giai:
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Pt(4.3) <> cos4x +cos2x + V3 ++/3sin2x = \/§£1 + \/gcos(4x + %D

<> +/3sin4x + cosdx = —(\/5 sin2x + cos2x)

o 6 6 N (keZ).

Vay phuong trinh c6 2 ho nghiém.
Vi du 4.4. Giai phuong trinh:
2cos? 2x — 208 2x + 4sin 6x + cos 4x =1+ 4+/3 sin3xcos x (4.4)
Giai:
Ta co:

Pt(4.4) < 2cos4x —2cos2x +8sin3xcos3x = 43 sin3xcosx

< —4sin3xsinx +8sin3xcos3x = 4\/§ sin3xcosx

i T
sin3x =0 x=k
= S

= i 72.
2cos3x =sinx++/3cosx cos3xzcos(x—gj

x=k—

olx=-Lvkn (k e ).
12

Vay phuong trinh ¢6 3 ho nghié¢m.
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% Dang 2: Pua vé phuong trinh bac 2 ddi véi mot ham sé luong giac

Vi du 4.5. Giai phuong trinh:

\/E(sinx ++/3 cosx) = \/§COS2X —sin2x
Giai:

Ta co:

Pt(4.5) ﬁ(%sinx +§cosx} + %sin2x —?cost =0

<:>sin(2x—£j+ 2cos(x—£j20

3 6

& 2s1n x—£ CcoS x—z +4/2 cos x—£ =0
6 6 6

- - x=2—ﬂ+k7z
cos(x——ij 3
¢ T vkor (keZ)
& S|\ x=——+k2n (ke?).
( 72') V2 12
sinf x—— |=—— 177
L 6 2 x=——+k2x
12

Vay phuong trinh ¢6 3 ho nghié¢m.

A . - , feo1n A ST ~ , o T ~ L ‘e
Nhan xét: Biéu thirc dudi ham so6 lugng giac 1a 2x s€ nhém vai 3 x s€ gan voi

T X 1. 2T x L T .
I hoac 2x s€ nhom véi B x s€ gan voi 3 dé str dung cong thirc nhan doéi dua

v€ phuong bac 2 d61 vdi mdt ham s6 lugng giac.

Vi du 4.6. Giai phuong trinh:
\/g(sin2x+sinx)+cost—cosx=2 (4.6)
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Giai:
Ta co:

Pt(4.6) & J3sin2x + cos2x +/3sinx —cosx —2=0

<:>—sin2x+lc052x+—33inx—lcosx—1: 0
2 2 2

<:>cos(2x—£j+sin(x—£j—1:0

3 6

<:>—2sin2(x—zj+sin x—Z =0
6 6

- . x=Ztkn
sin(x——]zO 6
6

= slx=L1in (keZ).
: 7y 1 3
i 6) 2 x=r+k2rx

Vay phuong trinh ¢6 3 ho nghiém.

Vi du 4.7. Giai phuong trinh:
COS2X + \/gsinZX —4\/§c0sx —4sinx+5=0
Giai:

Ta co:

Pt(4.7) < lcost +£sin 2x —4 ﬁcosx +lsinx +§ =0
2 2 2 2 2

27 .21 . . T T . 5
<& —C0S—C0S2X +sin—-sSin2xX — 4| sin—cosX + cos—sinX |[+—=0
3 3 3 3 2
27 : T) 5 . 9 T ) T
< cos| 2X+— [+4sin| x+— |=— < 4sin“| X +— |+8&8sin| x+— |—-3=0
3 3 2 3 3
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sin(x+§):%(vn) x=—T L Kom
= & 6 (keZ).
) T 1 T
sin| X+— |=— x=—+k2n
i ( 3) 2 2

Vay phuong trinh ¢6 2 ho nghiém.

Vi du 4.8. Giai phuong trinh:
3cosx—sin2x = \/g(cos 2x+sinx)  (4.8)
Giai:
Pt(4.8) < sin2x + V3cos2x =3cosx—/3sinx
&< sin(2x + %) =3 cos(x + %)

= cos(er%)(Zsin(er%j—\/gJ:O

V1
- - x=—+kn
cos(x+—j:0 3

¢ T ik2n (keZ)

& Slx==+k2r (ke).
( 7[) NG 6
sin| x+= |=— -

L 6 2 X=E+k27l'

Vay phuong trinh c6 3 ho nghiém.

Vi du 4.9. Giai phuong trinh:
(1 —sin x)(S + 2sin x) = x/g(sin 2x—3cos x) 4.9)
Giai:
Pt(4.9) < 4 —-3sinx +cos2x = V3sin2x—33 cosx

& c0s2x—\/gsin2x+3(\/§cosx—sinx)+4 =0

= cos(2x+%j+3cos(x+%j+2:0
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<:>2cosz(x+%j+3cos(x+%j+1=0

- - x=5—”+k27r
cos(x+—j:—l 6
6 T
o o|x==+k2r  (keZ).
( 7[) 1 2
cos| x+— |=—— 5r
6 2 xX=——+k2x

Vay phuong trinh ¢6 3 ho nghiém.

V. Thay thé hang s6 bing ding thirc lwong giac
Trong nhiéu bai toan néu thay thé khéo 1éo cac hang sé bang cac gia tri
lwong gidc hay biéu thirc luong giac s& cho cach giai ngan gon. Sau day ta di xét

mot vai vi du.

Vi du 5.1. Giai phuong trinh:

2cos’x — Zx/gsinxcosx +1
2cos2x

=3 cosx — sinx (5.1)
Giai :
Pk - x;t%+k.%, keZ.Khido:

2. . )
Pt(5‘1)<:>3cos X 2\/§cosxsmx+sm X _ 3 cosx — sin
2cos2x

& (\/gcosx—sinx)2 —2(\/§cosx—sinx)0052x =0

Vi
+—1=0
J3cosx—sinx=0 cos(x 6j
= =

\/gcosx—sinx=2cos2x T
cos| x+— |=cos2x
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x=£+k7z
3

PN x:%+k27r (ke).

T 27
__+ -
18 3

X =

Vay phuong trinh c6 3 ho nghiém.

Vi du 5.2. Giai phuong trinh :
2(cos*x —sin* x) +1

r_7
2cos( 3 )

:\/gcosx+sinx (5.2)
Giai:
Sr s
bk: x¢?+k27z,keZ.Kh1do
Pt(5.2)<:>2c052x—2sin2x+1:2005(3—%j(\/§cosx+sinx)
<:>3c0s2x—sin2x:ZCos(g—g)(ﬁcosx+sinx)

& (\/gcosx+sinx)(\/§cosx—sinx) :ZCosig—gj(\Bcosx+sinx)

- i T
\/gcosx+sinx:0 cos(x—gjzo
= =
\/gcosx—sinx:Zcos(z—zj ( 72') (x ﬂj
2 3 cos| x+— |=cos| ———
- i 6 2 3
x:2—7[+k7r
3
S|\ x=—rn+kdr (keZ).
x:£+k4—ﬂ
9 3

Vay phuong trinh c6 3 ho nghiém.
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Vi du 5.3. Giai phuong trinh:

4sin(x + %).{sin(bc + %} — 1} =2cos2x—1 (5.3)
Pt(5.3) < 4sin(x +%).{sin(2x +%j - 1} =2c0s2x — Zcos%

{5 |l ol
sl )l (e o) o

Giai :

sin

< | sin

sin

T
xX+=
6
T
x__
6
T
x__
6

=0

1
2

x=+2tkn
6

=0 & x:§+k27z (ke 7).

x=rw+k2rx

Vay phuong trinh c6 4 ho nghiém.
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C.KET LUAN

Bao cdo sang kién kinh nghiém da trinh bay mot cach logic, cu thé va khoa
hoc vé& “Mét s6 dinh hwéng gidi phwong trinh lwong gidc” dem lai ¥ nghia thiét
thuc cho viéc day va hoc toan bac trung hoc phé thong. Cu thé 1a:

% Béo cdo dd dua ra nhirg dau hiéu dic biét cta cac phuong trinh luong
giac giup hoc sinh dinh hudng 161 giai.

% Béo cdo dd dé cap dén nim goi ¥ dinh hudng bién doi phuong trinh
luong gidc. Mdi dang déu dua ra phwong phép, vi du c6 10i giai chi
tiét.

% Bao da phan tich ting dau hiéu qua cac vi du. Do do, hoc sinh co thé
tu hoc va tu tin trudce nhirng bai toan kho.

Qua viéc ap dung sang kién vao day hoc trong nhiéu nim, t6i nhin thiy
nhirng goi ¥ nay that su bo ich. Tir viéc ap dung nhiing dinh hudéng bién d6i
phuong trinh lugng gidc, hoc sinh khong con sg ma con xem phuong trinh lugng
giac 1a phan g& diém trong cac dé thi. Do d6 cac em thdy yéu va himg thu hoc toan

hon.

XAC NHAN CUA THU TRUONG Vinh yén, ngay 20 thang 2 nam 2016

DON VI T6i xin cam doan ddy 1a SKKN ctia minh viét,
khong sao chép ndi dung ctia nguoi khac.

Phan Trong Vi
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