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Chuyén dé 1

PHUONG TRINH LUONG GIAC

1.1 Cong thic lugng giac

1.1.1 Kién thitc co ban
1. Cac cong thitc cé ban
T T TR
o Gia tri lugng giac cla cac cung dac biét: 0, IAVEEIEE .

e Gid tri lugng gidc ctia cac cung c6 lién quan: cos doi - sin bit - phu chéo - khdc 7 tan; hon nhau 6 tudi 90...; hon kém

chdn T thi sin-cos...

sinx cosx
e tanx = —— ,cotx = ——,tanxcotx = 1
c sinx

0sx
e sin’x+cos’x=1,1+tan’x = 3 1 +cot?x = — 5
cos?x sinZx
2. Cong thirc cong
e cos(atb)=cosacosbFsinasinb e tan(atb) = tanaEtanb

1 Ftanatanb
e sin(a+b) = sinacosb+cosasinb

3. Cong thitc nhan

2t
e Nhan ddi: sin2x = 2sinxcosx, cos2x = cos?x —sinx =2cos?x—1 =1 —2sin’x, tan2x = %
—tan’x
1 —cos2 1 2
e Ha bic: sin’x = ﬂ,cos%c = Jrcosx
2 2
Cong thitc biu dién theo 7 = tan > : si gy 2
e Con ¢ biéu dién theo r =tan = : sinx = ——,cosx = ——,tanx = ——
g 2 1+’ 1+¢% 1—12
e Nhan ba: sin3x = 3sinx — 4sin’x,cos 3x = 4cos> x — 3cosx
4. Cong thitc bién ddi tong-tich
1 b —b
e cosacosh = E(COS(Cl—b)-l—COS(a-I—b)) o cosa—cosh = —2sin 27 sin & 3
1 b —b
. sinasinb:E(cos(a—b)—cos(a+b)) . sincH—sinb:Zsina+ cosa2
—b b —b
° cosaJrcosb:ZCosa cosa2 ° sina+sinb:2cosa;_ sina2



4 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

1.1.2 Cac dang toan va vi du

o x £ 5 13 2
Vi du 1.1. Biéu dién cic cung c6 0 do: E, —ﬂ, z +km, E, —”, z + k—ﬂ:,60o + k120° trén duong tron lugng giac.
: 4" 44 6" 6 '3 3
. . . 2r 117
Vi du 1.2. Tinh tan300°, sin(—780°),cos(—990°), tan(— 7),cot <

Vi du 1.3. Rt gon cdc biéu thiic

1. A=5tan540° +2cos 1170° +4sin990° —3cos 540° 5 - _ Sin(=234°) —cos216° .
' sin 144° — cos 126°

. 257 137 14w
2. B= 35111? —3tanT +2COS? 4. D =sin(x+ ) —cos(§ —x) +cot(2m —x) —|—tan(377r —X)
A=—1, B:—%, C=1, D= —-2sinx
Vi du 1.4. Chiing minh céc ding thiic
1. sin*x+cos*x = 1 —2sin’xcos?x 3 I —cosx  sinx
sinx 1+cosx

1+ cotx _ tanx+ 1

2 . =
1 —cotx tanx—1

2. sin®x+cos®x = 1 — 3sin®xcos?x

Vi du 1.5. Rut gon

1. A= (tanx+ cotx)? — (tanx — cotx)? 3. C =tanx+ cos'x
1+sinx
cosxtanx
2. B=(1—sin’x)cot?x+ 1 —cot?x 4. D= ——— —cotxcosx
sin” x
1
A=4, B=sin’x, C= , D =sinx
cosx
, 3 . 3n .. .
Vidu 1.6. Chotano = 1 var <o < - Tinh sin o, tan @, cot &t ?
ino 3 a 4 to 4
sin@ = ——,cos0 = ——,cotor = —.
5’ 5’ 3
, 3 L
Vidu 1.7. Chocosa = ~3 va 180° < a < 270°. Tinh sin(c +45°)?
V2
10
. e AR 9 3n
Vidu 1.8. Tinh gi4 tri bieu thic P = tan (Ot— Z) bi€t cos @ = TR T<a< >
P=31/49

Vi du 1.9. Chiing minh céc dang thic:

sin(a+b)sin(a —b)

1. tan®a —tan?b =
cos?acos?b

2. cos(a—b)cos(a+b) = cos*b—sin’a

n n
3. sin(z +a)— sin(z —a) =+/2sina

4 cos(a+b)cos(a—b)
' cos2acos?b

Vi du 1.10. Rut gon

=1—tan®atan?b

. T T . T T
1. A=sin(x— §)COS(Z —X) +sm(z —x)cos(x— 5)

2. B =sin4xcot2x — cos4dx
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1.1. CONG THUC LUONG GIAC 5

3
3. D=cos(x— g)COS(X—F g) +cos(x+ g)cos(x+ Tn’)

1. A= sin(—l—nz)

sin4xcos2x — cos4xsin2x !

2. B
sin2x

T T T T T T T r
3. D:cos(g —x)cos(x+ Z) —sin(z —x— g)sin(x—i— Z) = cos (§ —x+x+ Z) =cos

Vi du 1.11. Chiing minh céc déng thic sau:

: _1_ . . sin4x
1. sin2xtanx = 1 —cos2x 7. cos3xsinx — sin3 xcosx —

1 3
2. 4cos*x—2cos2x— 3 cosdx = 3
sin?3x  cos?3x

1 3 8. — - = 8cos2x
3. sin*x+costx = Zcos4x+ 1 sin®x cos2x
4. 5+ 3cosdx = 8(sin® x + cos®x) 9. 1 +sinx :cot(ﬁ— f)
COSX
5. cotx —tanx = 2cot2x
) 6+2cos4x ) 2
6. sin2x(tanx+ cotx) = 2 10. T cosdy  CoUxtantx
T
) 1+cos(= —x)
9. Bién d&i VT = ”72 Sau d6 ap dung cong thic nhan doi...
sin(= —x)
2
4 . 4
10. Bién dgivp =S8 Xrsm Y ZHS"; *_
sin” xcosZ x
Vidu 1.12. Rdt gon
L Az sin3xcos 5x — sin5xcos 3x 4 Do cot3 +tan 3
cosx coty —tany
2.
= — —cot2x 5. E= 2cos ? 21
sin4x 2tan(§ —a)sin“(§ +a)
. 2 . 2 : (o]
2x—4 sin(60° 4-a
sin®2x+4sin’x—4 sin(15° + §)sin(75° — )

1
A= —2sinx,B=tan2x,C =tan*x,D = —— E=1,F =?
COSXx

Vi du 1.13. Tinh sin18°
Ta c6 sin36° = cos 54° nén:

4c0s>18° —3cos 18° = 2sin 18° cos 18°
&dcos? 18° —3 =25in18°  (vi cos 18° # 0)
&45in%18° +2sin18° -1 =0

5-1
Giai phuong trinh nay, véi chu y sin 18° > 0, ta tim dugc sin 18° = \FT
Vidu 1.14. [DH Pa Néng 1998] Chiing minh
cosE cosz—ﬂ—l—cosg’—n _1
7 7 72
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6 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

T 2 3z < T
bit A = cos 7 cos - + cos - Nhan hai veé cta A v6i 2sin 7 ta dugc

T 21 T 2r T 37
2Asin7 = sin — — 28in — oS — + 2sin — cOS —

7 7 7 7 7
.2 .37r+,77r+ ,47r+,727r
=sin — — | sin— +sin— sin — -+ sin
7 7 7 7 7
.2 _37r+,7r+,47r .2
= sin — — sin — -+ sin — 4+ sin — — sin —
7 7 7 7 7
—sinZ (vi sin3—n = sin4—n)
T 7 7
. 1 T 2n 3t 1
Dod6 A= 3 hay 0057 —cos7 +cosT =5
Vi du 1.15. Bién ddi thanh tich
1. cos?a—cos?3a 6. 1+ cosx—+cos2x+cos3x
2. sin3x+sin2x 7. cosa+cosb+sin(a+b)
3. cos(60° +x) cos(60° — x) + cos 3x 8. 1+ sinx—cos2x
4. sin70° — sin20° + sin 50° 9. 1 —2cosx+cos2x
5. cos46° —cos22° —2cos78° 10. cos?x+cos?2x+cos?3x—1

Vi du 1.16. Chiing minh déang thiic

1 1 .
1. cosx— Ecos3x7 —cos5x = 8sin®xcos® x

2
2. sinx(1+2cos2x+2cos4dx +2cos6x) = sin7x

1.1.3  Baitap

Bai 1.1. Tinh 2(sin®x + cos®x) — 3(sin* x 4 cos* x)

s, . (1—tan®x)? 1
Bai 1.2. Tinh —
4tan®x 4sin®xcos? x
1 +si 1 —si
Bai 1.3. Ruit gon \/ sy \/ S
1 —sinx 1+sinx
. § . ¥ t t
Bai 1.4. Chiing minh rang tanxtany = tanx+any
cotx +coty
Bai 1.5. Chiing minh cdc dang thitc
1. tanx+ tan? x+ tanx4 | = ST 08X . tanx'—sinx = :
cos3x sindx cosx(1+cosx)
Bai 1.6. Chiing minh ring
sin® x 1 —sin®x

2

sin>x —2cos*x+3cos?x = + sinxcosx + 2sin® xcos? x

1+4+cotx 1+4tanx
Hint. Tacé

VT = sin? x+ cos x +2cos® x(1 — cos®> x) = 1 + 2sin® xcosx

VP

= T oot (sinzx—&—cotxcoszx) + sinxcosx+ 2 sin” xcosx
cotx

sinx ( sin® x + cos® x

sinx

= — + sinxcosx + 2sin® xcosx
sinx -+ cosx

= 1 — sinxcosx + sinxcosx + 2 sin> xcosx

=1+ 2sin®xcosx
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1.1. CONG THUC LUONG GIAC 7

Nhu vdy VT = VP va ta c6 diéu phai ching minh.

sinx+cosx—1 2cosx
1—cosx sinx —cosx+ 1

Bai 1.7. Chiing minh ring
s J P S A 2
Bai 1.8. (THPTQG 2015) Tinh gia tri ctia biéu thiic P = (1 —3cos2a)(2+ 3cos2a) biet sino = 3
. . 3. 3 . 3 3
Bai 1.9. Cho sinx = —5Va T<x< > Tinh tan” x + cot’ x?

4
Bai 1.10. Cho cosx = —3 va 0 < x < 7. Tinh (sinx + tanx)(cosx + cotx)?

Bai 1.11. Cho tanx + cotx = 3. Tinh sin* x + cos* x?
1
Bai 1.12. Cho sinx + cosx = 3 Tinh sin® x + cos8x?

-3
, 2
Bai 1.13. Cho tanx = 2. Tinh gid tri biéu thifc P = S0~
cos3x+sin’ x

Bai 1.14. Cho sinot = —% vam<a< 37” Tinh tan <a—zin> .

. o I 3r
Hint. TUSmoc:—Z Va7r<oc<7tmhdug50tana:

o_‘_
Q W

tan o — tan
~ l+tanotan

3

Lai c6 tan (@ — £%) = tan (o — %) O...

<. < . |
Bai 1.15. Cho cosx+cosy =1 vasinx+siny = 3 Tinh cos(x —y)?
. N L . 1
Hint. T cosx+cosy =1 vasinx+siny = 3 suy ra
cos?x+cos?y+2cosxcosy = 1
sin® x + sin® y+ 2sinxsiny = 1

Cong timg vé hai dang thiic nay dugc

1+ 142(cosxcosy-+sinxsiny) =1+ % = cos(x—y) = —%
Bai 1.16. Ching minh cic dang thiic
1. sin4x:%—%cosn+%cos4x ) %:cotzx—i—tanzx
i sin?3x  cos?3x
oy e y) E e G
Hint.
1. C6sin*x= <1°2032x)2 =

i e 14cos(§ —x
2. Bién déi VT=% = ...
sin(§ —x)

4
3. C6 VP=(cotx+tanx)? —2= —— —2=...
sin” 2x

<. . S . 1
Bai 1.17. Chiing minh sin® xcos? x + sin’ xcos® x = 3 (1 —cos*2x)

. 4 4

-1 2

Bai 1.18. Ching minh S0~ X1 _ 2
sin®x + cos® x 3

Bai 1.19. Chitng minh céc dang thifc sau
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8 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

3 —4cos2a +cos4da g

— tan* 3. cota—tano —2tan2q —4tan4o = 8cot8a
3+4cos2a+cosda

T 3n r
tan(x — = ) cos(—= 4 x) — sin®(— — x)
.0 .0 4 2 2 2 = sin’x
) sin“2a+4sin“o—4 1 o : T 37 -
) = =co _Z s
1 —8sin’ o —cosda 2 cos(x Z)tan( 2 +3)

Bai 1.20. Tinh sin12°
V3 L]
cos650°  sin250°
Bai 1.22. Tinh P = sin5°sin 15°sin25°sin35°...sin 85°

Bai 1.21. Tinh P =

2
Hint. Xét Q =sin5°sin10°sin15°sin20°sin25'..sin85° = 2—\{ sin 10° sin20° sin 30°... sin 80°.

o V2 V2
Tu’dOCOPQ:?Q:}P:?
Bai 1.23. Ching minh 1 + ! 4
VAN 1 = —
&M G0s200° " \Bsin250° V3
1 1 2 (e} _ 3 2 o 2 3 (e} _2 (o] 4
Hint, C6VT = —— — _ V3cos20° —sin20° _ 2sin(60°-20°) _ 4 _ .,
sin20°  \/3c0s20°  1/35sin20° cos20° @ sin40° V3

Bai 1.24. Tinh S = tan9° — tan63° +tan81° — tan27°, P = cos 10° cos 50° cos 70°?
1+cosx (1 n (1 cosx)z)

PO 5 [
- — . Tinh gid tri cila A néu cosx = — - va — < x < 7.
Sinx sIn“x

Bai 1.25. Ruit A=
ai ut gon )

|
Hint, A — — 8% (
Sinx

) 2 -
1-2 + 2 ik
sin”x+ . gosx cos x) = Khi..A i
Sin’x sinx 3

Bai 1.26. Ching minh céc biéu thic sau khong phu thudc vao x.

1. A =2cos*x—sin*x+sin®xcos? x4 3sinx

2 cotx+1

2. B=
tanx—1 cotx—1

Key. A=2,B=—1.

b—a  3sina
2 5—3cosa

Bai 1.27. Cho tan g =4tan g. Chitng minh ring tan

b b— tan 2 —tan ¢ 3t
Hint. Dat tan a_ t thi tan — = 4¢, do d6 tan a_ 2 z — 5
2 2 2 l+tanltang 144

. 2
3sina 31+t2 3

S e - 3% =152 Tt d6 suy ra diéu phai ching minh.
t

N . . Sy in5
Bai 1.28. Cho sinx # 0. Ching minh rang w =2cosdx+2cos2x+ 1.
sinx

Hint. Nhan chéo, 4p dung cong thiic bién d6i tich thanh téng.

sin2q + sin4 o
14 cos2a +cos4da

Bai 1.29. Cho tana =2, tinh P =
Bai 1.30. Ching minh ring P = 27sin® 9° 4 9sin®27° 4 3sin® 81° + sin® 243° = 20sin9°

Hint. Tt sin® x = — (3sinx — sin3x) ta c6

I

3sin9° —sin27° 9 — 81sin9° — sin729° _ 81sin9° —sin9°

P=27 1 +9... 1 = ) =20sin9°.

Bai 1.31. Tinh P = (1 —cot1°)(1 —cot2°)...(1 — cot44°)
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1.1. CONG THUC LUONG GIAC 9

Hint. Tacé

p(1 cos1° ! cos2° cos44°)  (sin1°—cos1°)(sin2° —co0s2°)...(sin44° — cos44°)
- sin1° sin2° sind4° ) sin1°sin2°...sin44°

Dung déng thiic sina — cosa = v/2sin(a — 45°) ta dua vé

V2sin(1° —45°)/2sin(2° — 45°)...1/2sin(44° — 45°) o2
sin 1°sin2°...sin44° T

Bai 1.32. Cho A, B,C la ba géc ctia mot tam gidc. Chiing minh cic déng thic sau:
1. sin2A 4+ sin2B + sin2C = 4sinAsin BsinC 3. tanA +tanB +tanC = tanAtan BtanC

A . B .C
2. cosA+cosB+cosC=1 +4s1n§s1n§sm§ 4. cotAcotB+ cotBcotC +cotCcotA =1

Bai 1.33. Chiing minh ring néu tam gidc ABC c6 ba géc A, B,C thda man sinA = cos B+ cos C thi ABC 1a tam gidc vuong.
Bai 1.34. Chiing minh ring néu tam gidc ABC c6 ba géc A, B,C thda man sinA = 2sinBcosC thi ABC 1a tam gidc can.
Bai 1.35. Cho tam gidc ABC. Chiing minh A = 2B < a” = b* + bc

B b o
sinA  sinB  sinC

Hint. C6 =2Rnén a? = b?+bc < sin?A —sin? B = sinBsinC < ...

Bai 1.36. Chiing minh rang néu tam gidc ABC c6 ba géc A, B,C thda min sinA + sinB + sinC = sin2A + sin2B + sin2C
thi ABC 1a tam gidc déu.
Bai 1.37. Cho tam gidc ABC c6 ba géc déu nhon. Tim GTNN ciia biéu thiic P = tanA tan BtanC.

Hint. C6A+B=n—Cnéntan(A+B) =tan(n —C) < tanAtan BtanC = tanA +tan B+ tanC. Ap dung BDT Cauchy cho
ba s6 duong c6
tanA +tanB +tanC > 3vtanAtanBtanC < P > 3WPeP > 3V3

Bai 1.38. Cho a,b,c,d théa man a® + b*> = ¢> 4+ d*> = 1. Chiing minh ring —v/2 < a(c+d) +b(c—d) < V2
g

Hint. Data = sinu,b = cosu va ¢ = sinv,d = cosv thi S = sinu(sinv+ cosv) + cosu(sinv — cosv) = sin(u +v) — cos(u+
v) = /2sin ((u—i—v)—k%) .Suyra—v2<85<V2e —v2<alc+d)+b(c—d) < V2.

. 12 1\?_ 25
Bai 1.39. Cho a?> +b*> = 1. Ching minhring (a>+ — | + (P> +— | > =
a? b? 2

Hint. Cach 1.Dita = cosa,b=sina v6i 0 < or < 27 thi ta ¢

1\? 1\? 1 \? 1\’
2 24— ) — 2 - in?
<a +a2> +(b +b2) <cos a+cos2a) +<sm a+sin2a>

= (cos4 a+sin* o) (1 +

| +4
cos* orsin* Oc)

1 16 25
=(1—-=sina ) 1+ >+4> vi sin2a < 1.
( 2 )( sin*2a -2 ( )

Cach2. Tua®+b*=1suyra—1<a,b<1.

Theo Cauchy c6
2 2 2 2 2 2
1 1 a b 1 1 15 a b
2 2 2,2 2,2
— b*"+— | >2 b'+—=+—=+—=]=2 b+ —+—s5+—+—
(a +a2) +< +b2> > (a +b2+a2+a2b2> (a +16a2b2+16a2b2+b2+a2)
1 1 1 d b a b?
. 2 _ 2 2 N _
o do

1 15 at  b? 1 15 25
212

— 4yt > — 4. ==
2<ab +16a2b2+16a2b2+b2+a2) 2(2 T 4+2>

Tir d6 suy ra diéu phai ching minh.
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10 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

Bai 1.40. [IMO1985] Cho x,y,z € R sao cho x+ y+ z = xyz. Chiing minh
x(1=y?)(1=2) +y(1=2) (1 =x)* +2(1 = 2%)(1 = y?) = 4xyz

Hint. R& rang ding thifc diing véi xyz = 0, nén chiing ta chi cin chiing minh véi x, y,z # 0. Chia hai vé cho 4xyz ta c6

1—y21—Z2+1—221—x2+1—x21—y2

=1
2y 2z 2z 2x 2x 2y

Tir didu kién x +y +z = xyz ta nghi dén viéc lugng gidc hoa bai todn bing cich dit x = tanA,y = tan B,z = tanC v6i A, B,C

la 3 gdéc cia mdt tam giac, ta dua bai toan trg thanh:

cot2Bcot2C + cot2C cot2A + cot2Acot2B = 1
<tan2A +tan2B +tan2C = tan2A tan 2B tan2C

Day 16 rang la déng thifc diing vi tan(24 + 2B +2C) = tan27x = 0. Bai todn dudc chiing minh.

N . 1 1-— 1
Bai 1.41. Ching minh rang, v6i moi so thuc x,y ta ¢ ) < w < 3
. N L () (d=xy) X . s
Hint. Pat x =tana,y =tanbtacé) ——- < —————— =sin2(a+b). Ma —1 <sin2(a+b) < 1 nén suy ra dicu phai
: y 2 S e (a+b) (a+b) y p

ching minh.

Bai 1.42. [USA MO 2002]
Tim GTLN ctia S = (1 —x1)(1 —y1) + (1 —=x2) (1 —y2) v6i x3 +x3 =y +y3 = c%,¢ > 0

Hint. Nhan thiy hai diém c6 toa do (x1,x2) va (y1,y2) ndm trén dudng tron (O, c) nén c6 thé dit (x;,x;) = (ccos @, csin¢)
va (y1,y2) = (ccos y,csin y). Khi d6
S =2 —c(cos ¢ + sin @ 4 cos ¥ + sin Y) + ¢*(cos ¢ cos Y + sin ¢ sin )
=2+4c¢V2 (fsin (q)Jr%) —sin <I[I+ g)) +c?cos(¢ — y)

v2

2 2
Dod65§2+2cﬁ+c2:(c+ﬁ) . Nén GTLN ciia S Ia (c+\/§) dat dugc khix; = x2 =y = y2 = “=c.

Bai 1.43. Cho x+y+2z=xyz vax,y,z € R, chiing minh ring

3v3
x Ly .z < V3
Vit 1+ V1427 2

Hint. Dit x =tanA,y =tanB,z =tanC véi A, B,C 1a 3 goc ciia mot tam gidc, bai toan trg thanh

sinA + sinB 4+ sinC < %

Bai 1.44. Cho 0 < x,y,z < 1 va xy+ yz+zx = 1, chiing minh ring

x L,y Lz Z3\@
VIi-x2 J1-y2 V1-22 2

Hint. Nhan hai vé véi 2 dugc

2x 2y 2z
+ + >33
VI-x2 1-yr V1-2

A A B C
Tu dieukién 0 <x,y,z<lvaxy+yz+zx=1tadatx = tang,y = tan?z = tanE v6i A, B,C la ba goc cua mdt tam gidc
nhon. Bai toan trd thanh
tanA +tanB +tanC > 3V3
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1.2. PHUONG TRINH LUONG GIAC CO BAN 11

1.2 Phuong trinh lugng giac cé ban

1.2.1 Kién thitc co ban

1. Phuong trinh sinx = a
e Néu |a| > 1: Phuong trinh v nghiém.

x=o+k2w
X=T—o+k2n

e Néu |a| < 1: Bién d6i phuong trinh thanh sinx = sina <
2. Phuong trinh cosx = a

e Néu |a| > 1: Phuong trinh vd nghiém.

e Néu |a| < 1: Bién d6i phuong trinh thanh cosx = cosa < x = +o + k27
3. Phuong trinh tanx = a: Bién d6i thanh tanx = tano < x = o + k7

4. Phuong trinh cotx = a: Bién d6i thanh cotx = cotat < x = a0 +kxm

1.2.2 Cac dang toan va vi du

Vi du 1.1. [B2013] Gidi phuong trinh sin5x +2cos>x = 1

T 2%
sin5x+2cos>x = 1<:>sin5x:—cos2x<:>sin5x:sin(2x—§)<:> 37? 2%
AT Snid
14 + 7
Vi du 1.2. Gidi cdc phuong trinh lugng gidc sau
I sin3x =2 5. sin3v+cos2r =0 9. cosx—2sin’ % =0
\/j 6. tan4xcot2x =1 4 4

S

2. cos2x = — 10. cos*x —sin“x =

11 sinxcosﬂ—ks'nﬂcosx—1
P S COSASIZCOS S =

T
3. tan(x_%):\@ 7. 2C°S(x_g)+120

T
4. sin3x—cos2x =10 8. tan (Zx—l— §)+tan3x:O 12. cosx=17
T 2w Sm 2n 5. Ban d 15 T
TR S i . Ban doc ty lam, 9. += k2w
18 * 3718 3 3
T
3n 6. k—
2 £ +kn 2 10. ingkn
T S _r
g thE T og tem ey then 1. =2k, m+ ke
T T 27 T T
4., —+k2n, — +k— 8, —— +k—
2 TR0 755 15755 12. @

Vi du 1.3. Giai phuong trinh sin(7wcosx) = 1

T 1 1
Tacé sin(mwcosx) =1 & mwcosx = 5 +k21 < cosx = 3 +2k v6ik € Z.Maludn c6 | cosx| < 1 nén 3 +2k‘ <.

2 1
Keét hop v6i k € Z, suy rak = 0. Do d6, cosx = E@x:ig—&—nva(jineZ.

Vi du 1.4. [SPHN2 2000] Tim tAt c4 cdc nghiém nguyén ctia phuong trinh cos <g (3x — V9x2 + 160x + 800)) =1
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12 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

Gia st x 12 s6 nguyén thda man phuong trinh, khi d6 c6:
T
§(3x —V/9x2 4+ 160x + 800 = k27
</ 9x2 + 160x + 800 = 3x — 16k

2x—16k >0 2x—16k>0
= Qk2_25 & 25 =3k+5¢€Z.
= Ox =24k —40 — ——
= 3as * 3k+5

Tu d6 tim dudc k = —2,x = —7 hoac k = —10,x = —31.
Vi du 1.5. Giéi phuong trinh tanx = tan3x
Pidu kién x g + k7. Phuong trinh da cho
Sx=3x+knsx= —kg

Két hop diéu kién dugc dap sb x = k7.

Luu y 1.1. Phuong trinh tanA = tan B xdc dinh khi A hodc B xdc dinh.

1.2.3 Baitap

Bai 1.45. Giai cdc phuong trinh lugng gidc sau

: 4 2 o -
L. sindx = 3 4 sin(r—T) = V2 7. tan(2x+20°) + /3 =1
3 2
1
2. cosx = 1 5. cos(m—x) = —1 8. tan(2x+ 1) —tan(3x—1) =1
3. cotx:—i ° 9 cos<2x—z)+sin x—&—l =0
/3 6. tan(45° —3x) = —/3 . 1 1) =
Bai 1.46. Giai cdc phuong trinh lugng gidc sau
T 1
1. cos <5x+ Z) = cos2x 8. sin’x = 1
. (T . T o)
2. sin (g —x) —sm <3x—|— g) =0 9. sin’ <5x—|— ?7:) = cos? (3x— %)

3. sin(30° —x) = cos 2x T
10. cos (2x+ §> = COSX

T
4. cos (x—l— 5) +sin5x =0 -
11. cosx =sin (3x+f)

5. 3—4sin?2x=0 6

12 sin(2 +E) *sin(z—ﬂf )
6. (1 —cosx)(1+cosx) =0 ' *T3) 7 3
) T
7. (3 —sinx)(1 — 2sinx) =0 13. 4sm<3x4r§) =V6+v2
Bai 1.47. Tim nghiém cta cdc phuong trinh lugng gidc sau trén khoang cho trude
1. sin2x = 0 trén [0, 27] 3. V/3tanx—3 =0 trén (0,37)
T . T N
2. cos(x— Z) =1trén [—7,37] 4. cot(2x+ €> = —1trén (0,57)

Bai 1.48. Tim x € (0;37) sao cho: sin (xf g) +2cos (x+ g) =0.

Hint. Bién ddi cos <x+g> = sin(g —x— %) = —sin (x— g) Suyrax= g —km.Max € (0;37) nén k € {—2,—1,0}.

Bai 1.49. Giii phuong trinh 4x> — /1 —x2 —3x = 0.
S

. <X A A v 2,0 N . - A 7[:
Hint. Diéukién —1 < x < 1 nén dit x = cost véi ¢ € [0, 7] dugc phuong trinh cos 3t = sinz. Pdp s6 x = cos §7x = cos 5
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1.3. PHUONG TRINH LUCONG GIAC THUONG GAP 13

Bai 1.50. Giai phuong trinh x* —3x = \/x+2

Hint. Diéu kién x > —2. C6 nhan xét: Néu x > 2 thi x> —3x > 4x —3x =x > /x+ 2 nén x < 2. Vay —2 < x < 2 do d6 dit
x=2coso véi & € [0, 7). Phuong trinh tr§ thanh

o
2cos3a=+/2(1+cosa) = 2c0s§

4 4Arm
Giai phuong trinh nay tim dugc o = 0, TR
1 5 4w
Viy nghiém cia phuong trinh da cholax=2,x = — +2\[,x =2cos -

Bai 1.51. [VMO 1984] Gii phuong trinh v/1+ v/1 — 22 (\/(1 +3) -/ —x)3) =24 V122

Hint. Diéu kién x € [—1,1] nén dit x = cos & véi o € [0, ] dugc phuong trinh

V1+v1—cos?a <\/(1+cosa)3—\/(1—cosa)3> =2++1—cos’a

1 3 1— 3
VI tsina \/8<+C2°Sa> —\/8<;°S“> —2tsina

o o o o 1
©2ﬁ(sin5+cos5) (cosz—sinz) (1 +2sinoc) =2+sinqa

<V2coso(2+sina) =2+sina
= o ! = !
cosO=—==>x=—.
N A

. 1
Vay phuong trinh da cho c¢6 nghiém duy nhat x = \Tz

1.3 Phuong trinh lugng giac thuong gap

1.3.1 Phuong trinh da thirc d6i véi mét ham s6 luong giac

Dang f(t) = 0 trong d6 ¢ 1a mot ham s6 lugng gidc, chi y diéu kién cho 4n phu néu c6 (vi du t = sinx hodc ¢ = cosx thi can

diéu kién [t| < 1)
Vi du 1.6. Giai phuong trinh 2cos?x 4 cosx—3 =0

cosx=1

3
Ta c6 2cos?x+cosx —3 =0« 2(cosx — 1)(cosx+ =) =0 & 3 ] & x=k2m.
2 cos = —3 (v nghiém)
Vi du 1.7. Gidi cdc phuong trinh lugng gidc sau
1. 2cosxcos2x = 14 cos2x+ cos3x 5 1 + 1 -2
sin®xcos2x  sinxcosx
2. 5(1+cosx) =2+sin*x—cos*x 6. tanx+4cotx+5=0
3 _ 2
3. sin4x+cos4x:sin2xf§ " cosZx =3+2tan"x
- ) 2 1
4. 2cos3xcosx —4sin“2x =0 8. cos“x—2cosx+ cosx + co?x 1
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1 x= ngkn?,x: i§+k27t.
2
2. x:j:?n+k27t

T
3. x=—+k
X 4+7r

1 5
4. x= g+k7r,x: :I:E arccosg + k7

Vi du 1.8. Giai cic phuong trinh sau:

1. 4sin®x—8sin*x+sinx+3 =0

2. (CDSPHNO5) 4cos3x —2cosx — 1 = cos2x

T T r
1. —+k2r,—— 4+ k2w, — +k2
) +k2x, 3 + k27, 3 +k2r

2
2. g +k7r,k27r,i?ﬂ k2T

Vidu 1.9. [NNHN 2000] Giéi phuong trinh 2cos2x —8cosx+7 =

5
5. x= —g—i—kﬂ,x: Tn—i—kn?

T
6. x= ~7 +km,x = arctan(—4) + kn

7. x=knm

5
8. x = farccos +k2r

3. (Lu&t2000) 4(sin3x — cos2x) = 5(sinx — 1)

4. sin2x+2tanx =3

1 1
3. g +kom aresin(— ) + k27,7 — arcsin(— ) + K27

. b2
4. St dung sin2x theo tanx. Pap s0 x = 1 + k.

cosx
Diéu kién cosx # 0. it = cosx ta dudc phuong trinh
r=1 cosx =1 x=k2m
4 - 82 +51—1=0& = 1 & n
= CosX = = x=+-+k2x
2 2 3
Vi du 1.10. Gidi cdc phuong trinh sau:
1. cos(2x+F)+cos(2x—I)+4sinx=2+v/2(1—sinx) 5. cos2(x+ E)+4cos(x— E) _3
3 6 2
. 3m+x
2. 1—cos(m+.x) —sin 2 )=0 6. cos?(3x+ g) —cos?3x— 3005(% —3x)+2=0
4sin® 2x + 6sin’x — 9 — 3cos 2x 17
3. =0 .8 8, _ -1 2
COSX 7. sin®x+cos®x = 6 cos” 2x
3r 2x—1 b4
4. cot(7 +x) —tan’x = % 8. 8cos’(x+ E) =cos3x

1. —2(sinx —/2)(sinx — %) =0

4
2. l—ﬁ—cosx—i—cos% =0&x= 77:—|—k4717,:|:?n7 +kdrn
P N A . - A T T .
3. Dua vé phuong trinh bac hai theo cos2x. Pap so :|:§ +k, ) + k7 (loai)
N £ T
4. Pua vé phuong trinh theo tanx. Pap so k7, 1 +kr
5 2
5. 1—2sin®(x+ g) +4sin(x— % + g) — 2. Pipsb —g T2, g 2.
R LT 2n W 2r 5t 2¢;
6. Dua vé phuong trinh bac hai theo sin3x. Pap s6 — +k—, — +k—, —— +k—.
a ve phuong trinh bac hai theo sin3x apso6—|— 3’18+ 3’18+ 3
X N N . , % T 3n
7. Pua veé phuong trinh trung phuong theo sin2x. Pap so ig +km, j:? + k.

8. 80053(x+§):—cos(3x—|—7t)<:>x G y)

T T T 3t «w
= —+kn,+t— — —+Kn,+=— — — +k2m.
+ KT, 3+ T, 1 3+ T
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1.3. PHUONG TRINH LUCONG GIAC THUONG GAP 15

1.3.2 Phuong trinh béc nhit d6i véi sin x va cos x

e Dang: asinx+bcosx=c, (a>+b* #0)

e Cach giai: Chia ca hai vé clia phuong trinh cho Va2 + b? ta dugc

a .
———SsInx+

b c
—F———COSX = —F/————
Va*+b? Va?+b? Va?+b?

a b N c
bat cosoa = ——,sina = ——= dua v€ phuong trinh sin(x + &) = ——.
Va?+b? Va2 +b? phiens ( ) Va2 +b?
e Chii y: Phuong trinh c6 nghiém khi a® + 5% > ¢?
Vi du 1.11. Giai cac phuong trinh sau:
1. sinx++v3cosx =2 9. \/3sinx+ cosx =
cosx
2. sinx+cosx =1

3.

10.

11.

12.

13.

14.

10. sinx(1 —sinx) = cosx(cosx— 1)
3sinx+4cosx =15

11. (sin2x+4 v/3cos2x)> —5 = cos(2x — E)
sinx+2cosx =3 6

(CPO8) sin3x — v/3cos 3x = 2sin2x 12. cos*x 4 sin(x+ g) _ %,
. cos7xcos5x—+/3sin2x = 1 — sin7xsin 5x
13. 8si V3 + !

. 8sinx = —
3cos?x = sin® x + sin2x cosx  sinx
sin8x — cos 6x = v/3(sin6¢ + cos 8x) 14. 4(sin*x + cos*x) +/3sin4x =2

. Ban doc tu lam.
Ban doc tu lam.
Ban doc tu lam.
Phuong trinh v6 nghiém.
X . /. . , % T 41 27
Pua vé sin(3x — §) = sin2x. Ddp s6 x = 3 +k2n,x= 15 —|—k?.

Pap sbx = km,x = —g + k.

Ha bic, dua vé& 2cos2x —sin2x = —1.
Ban doc tu lam.

Bién ddi thanh v/3sin2x +cos2x = 1

S b4
Nhan vao dudc sinx+cosx = 1. Pap s0 x = k27w,x = 5 +k2m.

N , T .4 r
Dua vé phuong trinh bic hai cta cos(2x — g) Pap sox = o +km.

R < T
Ha béc, dua vé phuong trinh sin2x +cos2x = —1. Pap so x =k, x = 5 + k.

Qui ddng dudc 3cosx — 4cosxcos2x = v/3sinx. Ap dung cong thiic bién ddi tich thanh tdng dugc phucng trinh

T ) T n
2co0s3x = cosx—v/3sinx < cos3x =cos(x— = ). Papso x = —— +km,x = — +k—.
3 6 12 2

N T 2 £ T T T T

Ha béc, dua vé phuong trinh cos(4x — g) = cos —-. bép s6 x = ) —|—k§,x =10 —|—k§.
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16 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

1.3.3 Phuong trinh thuan nhét (déng cp) d6i véi sin x va cos x
e Dang: asin®x+ bsinxcosx+ ccos’x = 0
e Cach giai: Ta xét hai trudng hop.
v Néu cosx = 0 < sinx = £1. Ta thay vao phuong trinh xem c6 théa man khong?
v Néu cosx # 0, chia ca hai vé phuong trinh cho cos?x dua vé phuong trinh bac hai dbi véi tanx.
e Chuy:
v C6 thé ha bac d€ dua vé phuong trinh bac nhit véi sin 2x va cos 2x.

v Phuong trinh asin®x + bsinxcosx + ccos?x = d cing gidi tuong tu bing cich xét hai trudng hop, khi dé si

dung =1 +tan’x.

cos2x
v Phuong trinh ding cip bic ba, cich giai tuong tu.

Vi du 1.12. Gidi cac phuong trinh sau:
1. sin>x+42sinxcosx+3cos’x —3 =0 4. cos?x+ 3 sin2x+1=0

2

2. sin“x—3sinxcosx+1=0

5
3. 4v/3sinxcosx+4cos?x = 2sinx+ 3 5. (An Ninh 98) v/3sinx+ cosx = o~

5 3
6. 3sin*(31 —x) +25in(7ﬂ: +x) cos(g +x) fSSin2(7ﬂ +x)=0

l. x=kn,x= g—l—kﬂf.

1
2. x= % +km,x= arctan(i) +km.

3
3. x= E—kkn,x:arctan( )+ km.

3

T
4. x= ~2 +km,x = arctan(—2) + k7.

5. x— ki, x— §+k7r.

£ T 5
6. 3sin’x —2sinxcosx — 5sin’x = 0. Pap s6 x = v + k7w, x = arctan 3 + k7.
Vi du 1.13. [Dai hoc Y Dugc Thanh phd Ho Chi Minh 1997] Giai phucng trinh: sinx. sin 2x + sin3x = 6¢cos’x

Phuong trinh da cho

& 4sin’x — 3sinx — 2sin’xcosx 4 6cos>x = 0
Tim dugc tanx = 2,tanx = +/3.
Vi du 1.14. [TS Nha Trang 2000] Cho phudng trinh cos?x — sinxcosx — 2sin’x —m = 0
1. Giai phuong trinh khi m = 1.

2. Giai va bién luén theo m.

. 1
1. Khim=1,dapséx =km,x = arctan(—g) + k7.
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1.3. PHUONG TRINH LUCONG GIAC THUONG GAP 17

2. Ta xét hai truong hop
e Néu cos?x = 0 thi PT < 2sin’x = m. Do d6, phuong trinh c¢6 nghiém < —% =lem=-2.
Khi d6 nghiém la x = g + k7.
e Néu cos?x # 0 < m # —2 thi ta chia hai vé ctia phuong trinh da cho cho cos® x dugc
1 —tanx — 2tan’x — m(1 +tan’x) = 0
&(m+2)tan’x+tanx+m—1=0
< 1-+/10 1++v/10
1a phuong trinh bac hai c6 A = —4m? —4m +9. Tir d6 c6 két luan: Khi m € (—oo, 5 YU( +2 ;o)\
{—2} thi phuong trinh v6 nghiém va c6 nghiém trong cic trudng hgp con lai.
Vidu 1.15. Giéi céc phuong trinh sau:
1. (NT96) cos® x — 3sin® x + sinxcos® x = 3 cosxsin®x 4. (QGHN96) 1+ 3sin2x = 2tanx
3 T\ _
2. (LHN96) 4 sin® x + 3 cos® x — 3sinx = sin® xcosx 3. (QGHN9S) 8cos <x+ 3 ) = cos3x
. 1
3. (YHN99) sinx +cosx —4sin®x =0 6. 2sinx+2+v/3cosx = —
cosx  sinx
. £ T T
1. Chia hai vé cho cos® x dugc phuong trinh —3tan® x — 3tan’> x4 tanx+ 1 = 0. Pap s6 x = —7 +km, :tg +km.
P £ T T
2. Chia hai vé cho cos® x dugc phuong trinh (tanx — 1)(tan?x — 3) = 0. Pap s6 x = ) +kmx= i§ +k.
. £ T
3. Chia hai vé cho cos® x, dugc phuong trinh (tanx — 1)(3tan?x + 2tanx+ 1) = 0. Dédp s6 x = 1 + k.
4. Diéu kién cosx # 0. Chia hai vé& cho cos”x, dugc phuong trinh
(tanx+1)(2tan®x — 3tanx — 1) =0
< T 3++/17
bapsox = 7 + k7w, x = arctan ) + k.
5. Bién ddi thanh (cosx — v/3sinx)? — 3 cosx+4cos® x = 0. Chia hai vé cho cos? x dugc phuong trinh
3v/3tan® x — 12tan® x4 3v/3tanx = 0
) T T
bPapsox =km,x = 3 +km,x= 3 + k.
6. Didu kién sinxcosx # 0. Qui ddng rdi chia hai vé cho cos’ x dudc phuong trinh
V3tanx —tan?x —v/3tanx+1 =0
2 T T
bapsox=+—+km,x= — +km.
4 6
1.3.4 Phuong trinh dbi xitng
e Dang: Khi thay sinx bdi cosx va cosx bdi sinx thi phuong trinh khong thay déi.
2
, %0 o . . T Y N <. t - 1 X <
e Cich gidi: Dit r = sinx+cosx = /2sin(x+ Z)’ diéu kién |¢| < /2 thi sinxcosx = + dua vé phuong trinh da

thitc d6i véi 7.
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Vi du 1.16. Danh gia 16i gii sau:

Giai phuong trinh: cosx — sinx + sinxcosx = 1.

Dit t = cosx — sinx, diéu kién || < v/2, thi sin2x = 1 —¢2. Phuong trinh tré thanh > =2t +1 =0 <t = 1. Do d6
sin2x=0&x= k?

2

Sai vi 6 budc ¢ = cosx — sinx ta binh phuong d€ suy ra sinxcosx = 1a phép bién ddi hé qua!

2—1

, . T .
Luwuy 1.2. Tim duoc t, ta thay vao t = ﬁsm(x:l: Z)’ khong duoc thay vao sinxcosx = +

Vi du 1.17. Giai cac phuong trinh sau:

5. V2

4. sindx+cosdx = >

1. sinx+cosx—2sinxcosx—1=0

2 5. sinx — 7sin2x =1
2. (1 —sinxcosx)(sinx+ cosx) = % SInx —cosx+ /sin 2x
6. (1++/2)(sinx —cosx) +2sinxcosx = 1+ /2.
I 110 _ R
3. cosx+ — +sinx+ —= — 7. (NNHN2000) sin2x + ﬁsm(xf —)=1.
cosx sinx 3 4

T N 2

1. Pit t = sinx+ cosx = v/2sin(x + Z)’ diéu kién |r| < /2, dugc phuong trinh z — 1> = 0. Dap sb x = ...
T N

2. Pitt = sinx+cosx = v/2sin(x+ Z)’ diéu kién |¢| < /2, dugc phuong trinh

£ -3t+V2=0& (1—V2) (> +V2r—1)=0.

. -3 3 -1 3
Pap so x = z + k2w, x = _z + arcsin + k2w, x = il + arcsin J +k2m.
4 4 4 2
N N . T 2—+/19
3. biéu kién sinxcosx # 0. Qui dong, dét t = ... Pdp s6 x = — +arccos +k27.
4 3v2
4. Pua vé phuong trinh £3 43t — /2 =0 < —(t —v2) (> + V2t — 1) = 0.
< T T — 3z -3
bapsox = 1 + k21, x = 7 + arcsin + k21, x = T + arcsin + k2.

\ ) 32

S. Puavd PT —712 4146 = 0. Ddp s6 x = — 1 + k27, x = g+k27r,x: —% iarccos(Tf) oy
\ ) 3

6. Pua v& phuong trinh 12 — (1 ++/2)t +v/2 = 0. Dép 56 x = — 1+ k27, x = g—i—kZﬂ,x: Tn+k27r.

7. Pua vé phuong trinh —¢2 +¢ = 0. Pdp s6 x = 271, x = g +k2r.x= g + k2.

Vi du 1.18. [V6 dich New York 1973] Giai phuong trinh sin®x + cos®x = %
Ha bac, dua vé phuong trinh

& (cos2x+ 1) 4+ (cos2x— 1)* = 9§7

. T km
bitr = 2x. Papsox=+—+ —
a COS2x. Dap sO x 12—1—2

Vi du 1.19. Giai cac phuong trinh:
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1.3. PHUONG TRINH LUCONG GIAC THUONG GAP 19

1. v/2(sinx + cosx) = tanx + cotx 2. 3(tanx+ cotx) = 2(2+sin2x)

1. Piéu kién sinxcosx # 0. Phuong trinh di cho tuong duong vé6i

sinx  cosx

V2(sinx + cosx) = -
cosx  sinx

&V2(sinx + cosx) =

sin2x

Dit t = sinx + cosx = v/2sin(x + g), diéu kién |r| < /2, dugc phuong trinh
P—1—-V2=0& (1 —V2)*+ V2t +1)=0.
Pap s6 x = §+k7t,
A T
2. Papsox = Z—i—kﬂ.

1.3.5 Baitap

Bai 1.52. Giai cdc phuong trinh sau:

1. 2003(2x+§):—\/§ 9. 2sin’x —2cos?x —4sinx = —2
2. 2sin(2x+ 500) =-1 10. 3cos2x+4cos®x —cos3x =0
3. — oy = tanx-+ocotx 11. sin2xsin6x = sin3xsin5x

.2 _1_
4. 3sin"2x+7cos2x—3 =0 12. sin5xsin3x = sin9xsin7x

5. 6sin?3x+cos12x = 14

2

13. cos?x — sin®x = sin3x + cos4x

6. 4sin*x+ 12cos?x =7

. Singﬂosle 14. sin%2x+ sin®4x = sin? 6x

3
8. 7tanx —4cotx = 12 15. cos2x—cosx:2sin2?x
Bai 1.53. Giai cdc phuong trinh sau:
1. 4sinx—3cosx =15 4. 25in22x+\@sin4x=3
6 . T
7 sinx—cosx:T 5. cosx— 331nx:2cos(§—x)
T T
3. 2sin2x+3cos2x = v/13sindx 6. cos(x+ g) +cos(x — g) =1
Bai 1.54. Giai cdc phuong trinh sau:
1. sin”x— 10sinxcosx+21cos?x =0 6. .1 — 4cosx+ 6sinx
sinx
2. 2sin®2x — 3sin2xcos 2x + cos? 2x = 2 7. 3sind x4 4cosd x = 3sinx
3. cos’x —sin’x—/3sin2x = 1 8. 2cos’x +3cosx — 8sin’x = 0
4. cos’x—3sinxcosx+1=0 9. cos®x—sin’x — 3 cosxsin®x+ sinx = 0
5 b4 T 3n
5. 4v/3sinxcosx +4cos>x — 2sin’x = 3 10. 2sin®(x— 5) _COS(E —2x) +2cos?(2x + 7) =1

Bai 1.55. Giai cac phuong trinh sau:
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20 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

1. (sinx+cosx)* —3sin2x—1=0 7. 3 — sinxcosx

sinx + cosx

2. 3(sinx+cosx) —sin2y—3 =0 8. 2(sin’ x4 cos® x) + sin 2x(sinx 4 cosx) = v/2

. 1.
3. 2(sindx + 5 sin2x) + cos 2x = —3 9. (sin2x+ cos2x)(sin® 2x 4 cos> 2x) = 1

. . 1 1
4. 2sin2x—3V/3(sinx 4 cosx) = -8 10. sinx+ cosx + 2+ tanx +cotx + — + —— =0

sinx  cosx
5. sin2x—4(cosx —sinx) —4 =0 11. 3 (tanx+ cotx) — 2 (tan’x + cot’x) =2 =0
. . T

6. sin2x+2sin(x— Z) =1 12. tanx + tan’x + tan®x + cotx + cot’x + cot’x = 6

Bai 1.56. Cho phuong trinh cos’x — sin’x = m. Xéc dinh m dé phuong trinh c6 nghiém.

Hint. Pua vé khao sat ham sb béc ba.

1.4 Phuong trinh luong giac khac

1.4.1 Kién thic co ban

e Cac phuong phap chinh d€ giai phuong trinh ludng giac:
v Phan tich thanh nhén t& gdm céc phuong trinh lugng gidc thuong gap.
v/ Dit an phu.
v Dénh gia.

e Luuy
v Uu tién dua vé cung mdt cung (géc) trude khi dua vé cung mot ham.
v Thudng bién ddi tdng - tich néu c6 thé.
v C6 lity thita bac chén thi sit dung sin® x4+ cos?x = 1

v C6 sinx, cosx, tanx thi thay tanx = sinx/ cosx,cotx = cosx/ sinx

1.4.2 Cac dang toan va vi du
1. Phuong phap phan tich thanh nhan ti

Mot s6 bién ddi hay sit dung:

. . 2 . . sinx +cosx sinx + cosx
e 1 +sin2x = (sinx+ cosx)~,cos2x = (sinx+ cosx)(cosx —sinx), 1 +tanx= ———— 1 + cotx = ——— ¢6
cosx sinx

nhén ti chung 1a sinx -+ cos x.
e 1 —sin2x,cos2x,1 —tanx, 1 —cotx c6 nhan t chung la cosx — sinx.

2 2

e sin’x =1 —cos?x,tan’x = 5— — 1 nén c6 nhan td chung 1 —cos”x = (1 —cosx)(1 +cosx).
cos*x

2 2

e cos®x,cot?x ¢6 nhan ti chung 1a 1 —sinx = (1 —sinx)(1 +sinx).

Vi du 1.20. Gidi cac phuong trinh

1. (2cosx—1)(2sinx+ cosx) = sin2x — sinx 4. sin3x —sinx+sin2x =0
2. cosx+cos2x+cos3x+cosdx =0 5. sinx(1+cos2x) +sin2x = 1 +cosx
3. 14+cosx+cos2x+cos3x =0 6. sinx+cosx+sin2x+cos2x = —1
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1.4. PHUONG TRINH LUONG GIAC KHAC 21

7. (2sinx—1)(2sin2x+ 1) = 3 —4cos’x 11. cos10x —cos8x —cos6x+1=0
8. (cosx —sinx)sinxcosx = cosxcos2x 12. sinx+sin2x+sin3x = 1 + cosx + cos2x
1 —cos2x
9. sin’x+ sin?3x = cos? x + cos? 4x 13. I4cot2x = ———
sin” 2x
10. sinx+ sin2x+ sin3x = cosx 4 cos2x + cos3x 14. cos?>x+sin® x+cosx =0

1. Nhém thanh (2cosx — 1)(2sinx+ cosx —sinx) =0

5 3 LT 2n b
2. (cosx+cos4x) + (cos3x+cos4x) = 0 < cos g (cos Ex + cos ;) . Dép s6 3 —i—k?,7r—i—k27r7 —>5 +km.

—1+V5

5 , T
3. Pua vé phuong trinh bac ba: cosx(—2 4 2cosx +2cos?x) = 0. Pap sb 5 +km, £ arccos(f) +k2m.

2 T 2
4. 3sinx—4sin’x — sinx + 2sinxcosx = 0 < 2sinx(1 —2sin? x4 cosx) = 0. Pap s6 kx, 7w + k27, -3 Hk5

s T
5. sinx.2cos?x+2sinxcosx — 1 —cosx = 0. Pap sb x = 1 +km,m+ k27,

2 2
6. (sinx—+cosx) + (1 +sin2x) +cos2x = 0 < (sinx+cosx)(1+2cosx) = 0. Bap so 7% +km, :l:%r +k2m.

< T 5w T
7. Nhén ra va nhém 2sin?x(2cosx — 1) —sinx(2cosx — 1) = 0. Pap sb kr, 3 +k2m, s +k2m, ig +k27.

, T T
8. cosx(cosx — sinx)(sinx — cosx — sinx) = 0. Dap so 5 +km, 1 +km.

9. Ha bic, nhém thanh (cos2x + cos 8x) + (cos4x + cos 6x) = 0. Pdp s6 g +km, —g —|—kg, % +k§.
10. sin2x+ 2sin2xcosx = cos2x + 2cos2xcosx < (sin2x —cos2x)(1 +2cosx) = 0.
11. (cos 10x —cos6x) — cos8x+ 1 = 0 < —4sindxcos4xsin2x + 2sin’4x = 0
12. sinx+42sinxcosx 4 3sinx —4sin® x = 1 +-cosx+ 1 —2sin®x < (24 cosx — 2sin®x)(2sinx — 1) = 0.

5 T
13. Diéu kién sin2x # 0 < x # kE' Phuong trinh da cho tuong duong véi

cos2x B 1 —cos2x

it~ T—coor & (8in2x+cos 2x)(1 + cos2x) = sin2x

T
kmw,—— + k.

;T T T
bapso — +k 7

RN
14. cos?x +sinx(1 —cos?x) +cosx = 0 < (1 + cosx)(cosx + sinx — sinxcosx) = 0.
2. Phuong phap dit 4n phu

Khi phép phén tich thanh tich khong thuc hién dudgc, ta cb ging biéu dién tit ca cac sb hang bing mot ham sb lugng gidc
duy nhét, va d6 sé 1a an ctia phuong trinh rdi dua vé phuong trinh lugng gidc co ban d€ gidi. C6 thé chon 4n bing cic quy

tac sau:
o Néu phuong trinh khong thay ddi khi ta thé:
v xbdi —x, chon 4n 12 cosx

v xbdi  —x, chon 4n 1a sinx

v x bdi x+ m, chon 4n 1a tanx
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22 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

e Néu ca ba cdch trén déu thuc hién dugc, chon 4n 14 cos2x

A 9 - A A A - A 2 ~ -x ~ 9, A -, -2 « X
e Ncu cd ba cach trén déu khong thuc hién dudc, chon an 1a tan 3 va st dung cong thic biéu dién

_ 2t 1—¢? . 2t
Sinxy = ——,cosx = —— tanx = ——
1412’ 1412’ 1—12
, . . 6
Vi du 1.21. Giai phuong trinh 3 cosx + 4sinx + - =6
: 3cosx+4sinx+ 1

3
X = —arctan 1 +kn,x=0+0127
Vi du 1.22. Gidi phuong trinh |sinx — cosx| +4sin2x = 1(1)
T
—k=.
T
Vi du 1.23. Giai phuong trinh 2 tan2x + 2 sin2x = 3 cotx

bat 1 = tanx phuong trinh tré thanh

4t 4t 3 <X PN
?ﬂJFW:? (dieu kiént # 0,f # +1)
&3t 482 —3=0

Vi du 1.24. Giai phuong trinh:
1. sin2x+2tanx =3 3. 3cosdx —8cos®x+2cos?x+3=0

. x
2. smx—i—coti =2 4. sin®x+ cos®x = sin* x + cos* x

N T
1. Piéu kién cosx # 0. Dt r = tang dudc phuong trinh 263 — 312+ 4t —3=0<r=1<x= n +km.
2. Pidu kién sin% 4 0. Xét hai kha ning:

P x
Ne - =0....
e Néu cos2

4 T
. Néucos% £0, détt:tang duge phuong trinh —267 32— 2 +1 =01 = | & x= 7 +kr.

N P T T
3. Pitt = cos2x, didu kién |¢| < 1 ta dudc phuong trinh —¢3 4 3¢? — 2t = 0. Pap s6 x = km,x = 7 +k§.

N T
4. Pitt = cos2x, diéu kién |¢| < 1 ta dugc phuong trinh 1 +3t> =2(1+12) ot =+l S x= kE.

3. Phuong phap danh gia

Vi du 1.25. Giai phuong trinh 3tan%x + 4sin’x — 2v/3tanx — 4sinx+2 = 0

3tan’x + 4sin’x — 2v/3tanx — 4sinx+2 = 0
&3tan’x — 2v/3tanx + 1 + 4sin’x — 4sinx + 1 =0
2
&(V3tanx—1) 4 (2sinx—1)* =0

Z T
Pap sox = ngan'

Vidu 1.26. Giai phuong trinh
x* —2xcosx —2sinx+2 =0 (1.1)
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1.4. PHUONG TRINH LUONG GIAC KHAC 23
Ta cé
(1.1) & x* — 2xcosx+ cos’x + sin’x — 2sinx 41 =0
& (x—cosx)® + (sinx—1)> =0
x—cosx=0 CoOSX=x
@ . @ .
sinx—1=0 sinx =1
Phuong trinh v6 nghiém.
Vi du 1.27. Gidi phuong trinh
sin*x+cosPPx =1 (1.2)

Ta c6 (1.2) < sin*x + cos'

sin®x(sin*x — 1) = 0

Nhan xét VT <0,VP > 0 nén { )

Dip s6 x = g+k7rvax:2k7r (kez)

1.43 Baitap

Bai 1.57. Giai cdc phuong trinh lugng gidc sau

1. cos3x—4cos2x+3cosx—4=0
2. 4cos3 x4 3v/2sin2x = 8cosx

3. (2cosx—1)(2sinx+ cosx) = sin2x — sinx
V4 T 1
4. sin*(3x+ =) +sin*(3x— 2) = ~.
sin"(3x+ 4)—|—s1n (3x 4) :
5. sin?x(1 + tanx) = 3sinx(cosx — sinx) + 3

1
6. cos8x+3cosdx+3cos2x = 8cosxcosd x — 5

7. 2tanx+ cotx = 2sin2x +

sin2x

8. 6sinx —2cos’x = 5sin2xcosx

1. Pua vé phuong trinh bic ba...

cos?x(1 —cos'*x) =0

=

10.

11.

12.

13.

14.

15.

x = sin?x 4 cos’x < sin’x(sin*x — 1) = cos?x(1 — cos'3x)

sinx =0
sinx = +1
cosx=0
cosx=1

T
. sin(z +2x) cot 3x + sin (7 + 2x) — v/2cos 5x = 0

sinfx+cos*x 1 o 1
SO ATES Y cot2x—

Ssin2x 20 Bsin2x

2cos4x
cotx =tanx + —;
sin2x
sinxcos 2x + cos?x(tan®x — 1) + 2sin’x = 0
sin® x 4-cos’ x = 2(sinx 4 cosx) — 1
1 1 T

—— 4+ — =2v2cos(x+ =)
cosx  sinx 4

. . . X
3sinx+ cos2x + sin2x = 4 sinxcos? 5

R¥/4

T T
2. 2cosx(2cos?x+3+/2sinx —4) = 0. Pap sb 5 +kr, 7 +k2r, v +k2r.

A e ) W T
3. Bién doi (2cosx — 1)(sinx+ cosx) = 0. Pép so i§ +k2m,—— +km.

4

4. Ha bic, dua vé& goéc 6x. Pit ¢ = sin6x, dugc phuong trinh (1+¢)% + (1 —¢)? = 2. Pdp s6 x = k%

2 2 T V4
5. Chia hai vé cho cos?x dudgc 13 41> — 3t —3 = 0. Pap sd - +km, = + k.

3

A 4R s 1
6. Bién doi thanh cos8x + 3 cos4x + 3cos2x = 8cosx(cos9x+ 3cos3x) — 5 & cos 8x+3cos4x +3cos2x = cos8x+

1
cos 10x+3cosdx+3cos2x — = < cos10x =1/2

2
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;T T X
7. bt r = tanx dugc phuong trinh... Pap so 1 JrkE’ :i:g + k.

. . L T
8. Dang cap bac ba. Bap so kZ.

. L T T T T
9. Qui ddng, nhém thanh cos 5x(1 — v/2sin3x) = 0. Pép s6 o +k2p3, 7 +k2p3, 0 +k§.

10. Dt 7 = cos2x. Pép 56 j:g e
\ £ T
11. Pua vé phuong trinh bac hai cia cos2x. Péap s0 k, :i:§ + k.

5 . T T 5w
12. Pua vé phuong trinh bic hai cta cosx. Pap so —3 +k2m, 3 +k2m, ra + k2.

13. Phuong trinh ddi xing.

N A 4R s . . Loz T 4
14. Qui dong, bién d6i thanh (sinx — cosx)(1 + sin2x) = 0. Dap so ) +km, ) +k.

N A T T m
15. Ha bac, dua vé phuong trinh bac hai cta sinx. Pap so 5 +k2r, ~% +k2r, 3 +k2m.

Bai 1.58. Giai cdc phuong trinh lugng giac sau:

1. sin2x+sin6x —sin8x =0 8. cos5x+sin5x —2sin3x+sinx—cosx =0
2. sinx+ sin3x = cosx -+ cos3x 9. 3cos2x+20cos3xcos2x —10cos5x—1 —0
V/sinx
3. (1+tanx)(l —sin2x) = 1 —tanx {
) ) 10. cos®x+sin®x = — (54 6cos7xcos3x)
4. 1+sinx+2cosx+sin2x =0 8

5. 2co82x+sin2x+5 = 8cosx+ sinx I sin5x = cosxtan 3x

) 1 +cosx 12 1 —sin2x—2sinx+2cosx
6. tan“x = T sinx . Jrcosx—1
7. sin?x — cos?2x = sin?3x — cos? 4x 13. cos2x+cosx (2tan2x — 1) =2

1.5 Bai tap tong hop
Bai 1.59. Giai phuong trinh (14 sinx) (1 —2sinx) 42 (1 4 sinx)cosx =0
Hint. Bién ddi thanh (1+ sinx)(1 —2sinx+2cosx) =0
Bai 1.60. Giai phuong trinh (1 +sinx) (1 —2sinx) 42 (14 2sinx)cosx =0
Hint. Bién d6i
1 4 sinx — 2sinx — 2sin® x4+ 2 cosx + 2sin2x = 0

&< c0s2x +2sin2x = sinx — 2cosx

&V/5sin(2x+ o) = V5sin(x + B)
Bai 1.61. Giai phuong trinh cos 5x — sin2x = sin4x — cos 3x
Bai 1.62. Giai phuong trinh sinxsin2x + sin3x = 6cos’ x
Bai 1.63. Gidi phuong trinh sinx(1+ cosx) = 14 cosx -+ cos?x
Hint. Bién ddi thanh (sinx — 1)(sinx+cosx+2) =0

Bai 1.64. Giai phuong trinh 2sin” 2x +sin7x — 1 = sinx
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Hint. Bién d6i (1 — 2sin®2x) = sin7x — sinx <> cos4x = 2cos4xsin3x

Bai 1.65. Giai phuong trinh cos 10x + 2 cos” 4x + 6.cos 3x.cosx = cosx + 8 cosxcos> 3x

Hint. Ha bac va nhém (cos 10x +cos8x) + 1 = cosx +2cosx(4cos? 3x — 3cos3x) < cosx = | & x = k27.
Bai 1.66. Gidi phuong trinh tanx.cos 3x +2cos2x — 1 = v/3 (1 — 2sinx) (sin2x + cosx)

Hint. sinx (l —4sin2x) +1—4sin®x = V3cosx (l — 4sin2x) & (1 —4sin2x) (sinx— 3cosx—+ 1) =0

e o 7 T
Bai 1.67. Giai phuong trinh sin* x4 cos* x + 3 tan(x 4+ 6) tan(x— =) =0

Hint. PT < 1 —2sin?xcos?x — %tan(x—i— %)cot(x—i— 7)=0%&sin2x = %

Bai 1.68. Giai phuong trinh 2(cotx — cosx) — 3(tanx —sinx) = 1

Hint. Tich va nhém thanh 2(cotx — cosx+ 1) — 3(tanx — sinx + 1) = 0 sau d6 qui dong...

Bai 1.69. Giai phuong trinh 2sin® x — sin2x+ sinx+cosx— 1 =0

Hint. Bién d6i sinx + cosx = sin2x+ 1 — 2sin?x < sinx 4 cosx = sin2x 4 cos 2x < sin (x + g) =sin (2x—|— g)

Bai 1.70. Gidi phuong trinh cos® x — 3sin?xcosx + sinx = 0

Hint. cos’x —sin®xcosx + sinx — 2sin? xcosx = 0 < cosx (coszx - sinzx) + sinx(cosx — sinx)2 =0

N . 1 in2 . b
Bai 1.71. Giai phuong trinh — cotx + e 2sin (x—|— E)

V2 sinx + cosx

. cosx 2sinxcosx cosx=0 . cosx =0

Hint. — + — =2cosx & 1 2sinx ] .
V2sinx  sinx+cosx — + — = sinx —2v/2sinxcosx + cosx = 0
V/2sinx  sinx+cosx

.. N 2cos4x

Bai 1.72. Giai phuong trinh cotx = tanx + —
sin2x
2 )

. COS“ X — sIn“ x cosdx

Hint. - = — &< cos2x = cosdx
sinxcosx sinxcosx

.. .. 3 2 t2 i
Bai 1.73. Giai phuong trinh M = 4sin (E —|—x) cos (E —x)

cot2x — cos2x 4 4
3 2 t2 3(sin2x+1
Hing, JESZXFCOD) s i SENZHED oo
cot2x — cos2x 1 —sin2x

Bai 1.74. Gidi phuong trinh tan” xtan? 3xtan4x = tan® x — tan® 3x + tan4x

tan? 3x — tan x _

Hint. Ta c6 tan”x — tan” 3x + tan4x (1 — tanxtan3x) (1 + tanxtan3x) = 0 < tan”x — tan” 3x + — 0
an2x
5 5 tanx = tan3x
tan“x —tan“3x =0
& | tanx = tan(—3x)
tan2x = 1
tan2x = 1
Bai 1.75. Giéi cdc phuong trinh
1 1 4. T .
1. 1 +coszg = Esinzg 2. costx = cos — 3. 32cos® (x+ Z) —sinbx =1

Hint.
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1. Détt:%. 2. Pitr =% 3. Ditr=x+12
s o 17 . ., X T
Bai 1.76. Giai phuong trinh sin(2x + T) +16 = 2v/3sinxcosx + 20sin (E + E)

< o T T
Hint. Bién doi thanh cos(2x + g) +5cos(x+ 8) + 3 =0 sau d6 ap dung cong thiic nhan doi.
Bai 1.77. Giai phuong trinh (1 + tanx) cos 5x — sinx — cosx — 2cos4x+2cos2x =0

Hint. Bién d6i thanh (cos 5x—cosx)(sinx+cosx) = —2cosx(cos4x —cosx) < —2sin 3xsin 2x(sinx+cosx) = 2 cosx(—2sin 3xsinx)

sinx + cosx 2

Bai 1.78. Giai phuong trinh =
! 1 phuong trn cosSx cotx—3

Hint. Bién ddi (sinx + cosx)(cosx — 3sinx) = 2sinxcos 5x < cos2x — 2sin®x = sin2x + sin6x — sindx < 2cos2x — 1 =

sindx(2cos2x—1)

s co. N 3 . . . T
Bai 1.79. Giai phuong trinh (4 cos? <x+ E) - 1) sin2x = 2 (sin7x — sin3x) cos <5x— 5)

T T T T
Hint. (2cos(2x+ E) + 1) sin2x = 4 cos 5xsin2xcos(5x — g) & sin2x(...) = 2sin2x(cos(10x — E) +cos E)

Bai 1.80. Giai cdc phuong trinh lugng gidc sau:

1. cos?3x.cos2x —cos?x =0 12. sin®x — v/3cos? x = sinxcos?x — /3 sin® xcosx
6 S 6N
2. 2(cos”x +sin”x) —sinxcosx =0 13. sinx -+ cosxsin2x+ \/50053x:2(cos4x+sin2x)
V2 —2sinx
3. (1+sin?x)cosx+ (1 +cos®x)sinx = I + sin2x 14. (1+2sin"x)cosx = 1 +sinx+cosx
L2 (Y TN 0 2 _
4. sin3x —+/3cos3x = 2sin2x 15. sin (E_Z> tan®x — cos 5_0
5. (1+2sinx)?cosx = 1 +sinx -+ cosx 16. (2cosx—1)(2sinx+ cosx) = sin2x — sinx
6. sin?3x — cos?4x = sin? 5x — cos? 6x 17. sin*x+cos*x+cos (x— F)sin(3x— ) —3 =0

7. cotx —tanx+4sin2x = 18. cos3x+cos2x—cosx—1=0

sin2x
. . LX x\2
8. 5sinx—2 = 3(1 —sinx)tan’x 19. (Smi—i_cosi) ++/3cosx =2
9. 1+4sinx+cosx+sin2x+cos2x =0 20. 2sinx(14 cos2x)+sin2x = 1+2cosx
. X
10. cotx—&—smx(l—&—tanxtan§> =4 21. v/3cos5x — 2sin3xcos2x —sinx = 0
11. 2sin®2x+sin7x — 1 = sinx 22. (1+42sinx)?cosx = 1+ sinx+cosx
Key. Dap sb.
krm T
_ 7. x=+—+k2n
1. x= 5 X 3 +
7 8. x= T iom: T L iox
=— LX=— s —
2. x 1 +k2r 6 6
3, x:—§+kn;g+k2n;k2n 9. x:—§+kn;i%ﬂ+k2n
T 4 2 T 5w
4. x=—+kn,— +k— - tad
X 3+ 15—1— 5 10. x 12+k7t, 12+k7r
T b3 5w T kn Tw 2n S5; 2n
5. x=—=+4+kK2n,— +km,— +kn 11 x= =24+ = = k== 2 4 ==
2 12 12 S TR R TR
krn km T T T
6. x=—;— 12. x=—+4+k—;—=+k
7900 Y=gty
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13. x:—g+k2n;%+k27n 18. x:kn;iz?n+k27r

14, x:—§+k2n;%+kn;%+kn 19. x=g+k2ﬂ;—g+k2n

15. x:ﬂ+k27r;—§+k7r 20. x:i%”wzn;gwn

16. x:i§+k2n;—§+kn 21. x:%—f—kg;—%-i-kg

17, x=§+kn 2. x:—g—i—an;l—nz—i—kn;Sl—Z—i—kn

Bai 1.81. [Hoc Vién Ngan Hang] cos® x + cos?x +2sinx —2 =0
Key. x=k2m;x = g +n2m
Bai 1.82. [PH Mo Dia Chit] tanxsin’x — 2sin>x = 3(cos 2x + sinxcosx)
Hint. Chia hai vé cho sin®x
Key. x = —% +kmyx = ig +n2r
Bai 1.83. Giai phuong trinh: sin2x (cosx +3) —2v/3cos®x — 3v/3cos2x + 8 (v/3 cosx — sinx) — 3v/3 =0.
Hint. Bién d6i thanh
sin2x(cosx+3) — 2v/3.cos’x — 3v/3.cos 2x 4 8(v/3. cosx — sinx) —3v/3 =0

&2sinx.cos’x + 6sinx. cosx — 2v/3.cos*x — 6v/3cos’x + 3v/3 + 8(v/3.cosx — sinx) —3v3 =0
& (V3 cosx — sinx)(—2cos’x — 6cosx +8) = 0

sin3x — 4 cos(x — g) -3

Bai 1.84. Giai phuong trinh =0
ai iai phuong trin Py

Hint. Diéu kién sin3x # 1. Bién ddi cos(3x — g) —4cos(x— g) —3=0<4cos’(x— g) —Tcos(x— g) -3=0

s: N inx—1
Bai 1.85. Giai phuong trinh 2(1 + cosx)(cot?x+1) = T
COsx + sinx

Hint. 2(14 cosx)(sinx+cosx) = (sinx — 1)sin?x < 2(1 + cosx)(sinx 4 cosx) = (sinx — 1)(1 — cosx)(1 4 cosx)
Bai 1.86. Gidi phuong trinh cos?x — 3sin?xcosx + sinx = 0
Hint. Phuong trinh dang cip bic ba.

s. .- N . T
Bai 1.87. Gidi phuong trinh cosx = 8sin’ (x—l— g>

Hint. Bién ddi thanh cosx = (v/3sinx +cosx)? 1a phuong trinh dang cip bac ba.

S o N 1 1
Bai 1.88. Giai phuong trinh sin*x + 5 costx = 3

1 1 3 1
Hint. sin*x+ 3 (1 —sinz)c)2 =3 & Esin4x—sin2x+ i 0

Bai 1.89. Giai phuong trinh 4sin3xcos2x = 1 + 6sinx — 8sin’x
Hint. Nhan xét cosx = 0 khong 12 nghiém nén nhan hai vé ctia phuong trinh véi cos x dudc
T
25in3x(4cos> —3)cosx = cosx < 2sin3xcos 3x = cosx <> sinbx = sin(a —X)

Pipsor— =+ 28 vayo £ 2T
POX= T VYT 0T 5
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28 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

Bai 1.90. Gidi phuong trinh sinx + cosx = v/2(2 — sin3x)
Hint. Nhan xét VT < /2 < VP. Phuong trinh v nghiém.
Bai 1.91. Giai phuong trinh 4 cosx + 2cos2x + cosdx = —7
Hint. Phuong trinh tuong duong véi 4 (cosx+ 1) +2 (cos2x+2) + (cos4x + 1) = 0. Danh gid, phuong trinh v nghiém.
Bai 1.92. Giii phuong trinh 8 cos4xcos*2x + /1 —cos3x+1 =0
Hint. Bién d6i thanh (2cos4x+ 1) ++/1 —cos3x = 0.
17

1
Bai 1.93. Gidi phuong trinh sin® xcos?x+ ———— = —
sin“xcos?x 4

Hint. Ap dung bét déng thiic a> + b* > 2ab ta c6

sin®xcos®x + ; = <sin2)ccoszxqL ! ) + 15 > lJr E = g
sin® xcos2x 16sin® xcos?x 16sinxcos?x — 2 4 4
1
2 3 ; sinzxcoszx = 272
bang thic xdy ra < 165sin“ xcos*x
sin®x = cos? x
Bai 1.94. Giai phuong trinh cos3x+2sinx—1=0
Hint. cosx(1—4sin®x) — (1 —2sinx) = 0.
COSX 1

Bai 1.95. Giai phuong trinh cotx +sinx = ——— + —
1 —cosx sinx

Hint. Tacé

CcosSX COSX . 1
—— —— )+ (sinx———) =0
sinx 1-—cosx sinx
1 1 COSX
scosx(——————)=0
sinx 1—cosx sinx

1—cosx 1+4cosx )=0

< cosx(sinx(1 —cosx) — (1 4+cosx)) =0

(

& cosx(— —
( sinx 1 —cos?x

;T
Pap so iE + k2.
Bai 1.96. Giai phuong trinh sin3x + sin2x + sinx+ 1 = cos3x + cos2x — cosx

Hint. (sin3x+sinx)+ (1+sin2x) — (cos3x —cosx) = cos 2x < 2sin 2x(sinx -+ cosx) -+ (sinx + cosx)? 4 sin? x — cos x = 0.
L 2 — 3
Pép s6: i% K27 k2T, T4 k2T, Tﬂ i, 7” oy

sin2x + 3tan2x + sin4x _5

Bai 1.97. Giai phuong trinh .
tan2x — sin2x

, T
Hint. 2sin2xcos2x+ 3sin2x + tan2x = 0 <> sin2x(2cos?2x + 3cos2x+ 1) = 0. Pdp sb: :l:§
Bai 1.98. Giai phuong trinh (2cosx — 1)(sinx+cosx) = 1
T T .
Hint. sin2x +2cos?x — 1 — (sinx + cosx) = 0 <> sin2x + cos2x = sinx + cosx < sin(2x + Z) = sin(x + Z) baép so:
T

2n
kK2, — +k—
653

Bai 1.99. Mot s6 dé thi ciia BDG.

1. (CP08) sin3x — v/3cos3x = 2sin2x
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30

. (CP09) (14 2sinx)?cosx = 1+ sinx+ cosx
Sx  3x .
. (CP10) 4cos - €08 — +2(8sinx—1)cosx =15

(CP11) cosdx+ 12sin’x—1=0

cos3x+sin3x

. (A02) Ti hiém thudc (0;27) cia PT: 5(si -
(A02) Tim nghiém thudc ( ) cua (sinx+) T 2sin2x
2
(A03) cotx— 1 = ——=" 4 gin2x— Lsin2x
1 4 tanx
(A05) cos?3xcos2x —cos2x =0
. (A06) 2(cosd x+ sinéx)'— sinxcosx
ﬂ—Zsmx
(A07) (1 +sin®x)cosx+ (1 +cos>x)sinx = 1 — sin2x
1 1 1
A08) — + ———— =4sin(— —x
(A08) sinx  sin(x+ 37”) ( 4 )

(1 —2sinx)cosx

AQ09 =43
(409 (1+2sinx)(1 —sinx) V3
1 +sinx+ cos2x)sin(x+ 1
(A10) ( Jsin(c+4) _ —cosx
1+tanx V2
1 in2 2
(A11) 0 HZCOS Y \/2sinxsin2x
1+cot*x

(A12) v/3sin2x+ cos2x = 2cosx — 1
(A13) 1 + tanx = 2v/2sin(x + g)

(A14) sinx +4cosx =2+ sin2x

(B02) sin® 3x — cos? 4x = sin’ 5x — cos? 6x

(B0O3) cotx — tanx +4sin2x =

sin2x

(B04) Ssinx —2 = 3(1 —sinx) tan® x

(B05) 1 +sinx+cosx+sin2x+cos2x =0

(BO6) cotx + sinx(1 4 tanxtan %) =4

(BO7) 2sin’x+sin7x — 1 = sinx

(B0O8) sinxcos?x — \@sinzxcosx =sindx— V3cosdx
(B09) sinx + cosxsin2x + v/3cos 3x = 2(cos4x + sin’ x)
(B10) (sin2x+ cos2x)cosx+2cos2x — sinx

(B11) sin2xcosx+ sinxcosx = cos2x + sinx + cosx
(B12) 2(cosx+ +/3sinx) cosx = cosx —v/3sinx+ 1
(B13) sin5x+2cos’x =1

(B14) V2(sinx — 2cosx) = 2 — sin2x

=cos2x+3

. (D02) Tim x thudc [0; 14] théa man PT: cos3x —4cos2x+3cosx—4 =0
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30 CHUYEN DE 1. PHUONG TRINH LUONG GIAC

31. (DO3) sin? (% . g)tanzxfcoszg —0
32. (D04) (2cosx—1)(2sinx+ cosx) = sin2x — sinx

3
33. (DOS) cos*x + sin x + cos(x — g) sin(3x — g) ~5=0

34. (D06) cos3x+cos2x—cosx—1=0

35. (D07) (sin % +cos %)2 +v3cosx =2

36. (D08) 2sinx(1 4 cos2x)+sin2x =14 2cosx
37. (D09) v/3cosSx —2sin3xcos2x — sinx = 0

38. (D10) sin2x —cos2x+ 3sinx —cosx—1 =0

sin2x +2cosx —sinx — 1
=0
tanx+\/§

40. (D12) sin3x + cos3x — sinx 4 cosx = v/2cos 2x

39. (D11)

41. (D13) sin3x+ cos2x —sinx =0
Bai 1.100. Giai phuong trinh 2x + (4x> — 1)vV1 —x2 = 43 + /1 -2

T T
Hint. Dat x =sins véit € [—5, E] dugc phuong trinh

2sint + (4sin’r — 1).cost = 4sin> ¢ + cost < (sin2¢ — 1)(sint 4 cost) = 0
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