Chuyén dé 1

PHUONG TRINH LUONG GIAC

1.1 Cong thic lugng giac

Bai 1.1. Tinh 2(sin®x + cos®x) — 3(sin* x4 cos*x)

.. . (1—tan®x)? 1
Bai 1.2. Tinh —
4tan2x 4sin® xcos? x
. 1 +si 1 —si
Bai 1.3. Rt gon \/ +sinx —\/ S
1 —sinx 1 +sinx
. . . s t t
Bai 1.4. Ching minh rang tanxtany = tanx+tany
cotx +coty
Bai 1.5. Ching minh cic dang thiic
. tanx—si |
1. tan’x+tan’x +tanx+ 1 = SInX+ cosx 2. anx' 3smx =
cos3x sin’ x cosx(1+cosx)
Bai 1.6. Ching minh ring
sin® x 1 —sin’x

+ sinxcosx + 2sin® xcos? x

sin?x — 2cos*x + 3cos?x =
1+ cotx 1+ tanx

sinx +cosx — 1 2cosx

Bai 1.7. Chiing minh ring oosr — sinr—cosx 11

.. e a 2
Bai 1.8. (THPTQG 2015) Tinh gia trj cta biéu thiic P = (1 —3cos2a)(2+3cos2a) bict sinot = 3
. . 3 3m . 3 3
Bai 1.9. Cho sinx = 3 Va T<x< > Tinh tan’ x + cot’ x?

<. 4 . . .
Bai 1.10. Cho cosx = —gva 0 < x < m. 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 4 cos® x?

‘3

< ., . -2 7, 2
Bai 1.13. Cho tanx = 2. Tinh gia tri biéu thiic P = w
cos3 x+sin’ x

Bai 1.14. Cho sino = f% vam<a< 37” Tinh tan <a22ﬂ-) .

. . . |
Bai 1.15. Cho cosx+cosy =1 vasinx+siny = 7 Tinh cos(x —y)?
Bai 1.16. Ching minh cac dang thic

3 1 1
*x=2—=cos2x+ - cosdx

1. si
SIMX=¢73 8
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1+ sinx T X
2. —cot(Z-%
cosx €0 (4 2)
6+2
6+2cosdx _ cot? x + tan’ x
1 —cos4x
4 sin®3x B cos? 3x  Scosor

sinx  cos?x

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

sinfx+costx—1 2

Bai 1.18. Ching minh ¢

sin®x + cosb x 3
Bai 1.19. Chiing minh cic dang thiic sau
3—4cos2a+cosda

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

3 7
tan(x — E)cos(—jr +x) —sin3(—n —X)

2 2 2 )
sin20+4sina—4 1 da 4. T 37 =S
=-co _Z -
1 —8sin’ o —cosda 2 cos(x z)tan( 2 +3)
Bai 1.20. Tinh sin 12°
X V3 1
Bai 1.21. Tinh P =
Al 1n cos 650° + sin250°
Bai 1.22. Tinh P = sin5°sin 15° sin25° sin35°...sin 85°
1 1 4
Bai 1.23. Ching minh + =—=
£ c0s290° ' /3sin250° /3
Bai 1.24. Tinh S = tan9° —tan63° + tan81° —tan27°, P = cos 10° cos 50° cos 70°?
R 1 1- 2 D ) 1 .=«
Bai 1.25. Ratgon A = —’_,COSX 1+ ( .c;)sx) .Tinh giatricta Anéucosx=—= va - <x < 7.
sinx sin“ x 22
Bai 1.26. Ching minh céc biéu thic sau khong phu thudc vao x.
1. A =2cos*x—sin*x+sin’xcos?x+ 3sin’x
) B 2 cotx+1
tanx—1  cotx—1
. b L b— 3si
Bai 1.27. Cho tan 7= 4tan g. Chtng minh rang tan > ¢_ 5 —lecc)lsa
s. . } . .y sin5x
Bai 1.28. Cho sinx # 0. Chiing minh rang —— = 2cos4x+2cos2x+ 1.
sinx
in20 + sin4a
Bai 1.29. Cho tancr = 2, tinh P — —h=& SN
14 cos2a +cosdo
Bai 1.30. Ching minh ring P = 27sin>9° 4 9sin> 27° + 3sin® 81° 4 sin® 243° = 20sin9°
Bai 1.31. Tinh P = (1 —cot1°)(1 —cot2°)...(1 — cot44°)
Bai 1.32. Cho A, B,C la ba géc clia mot tam gidc. Chiing minh cac déng thiic sau:
1. sin2A +sin2B+sin2C = 4sinAsinBsinC 3. tanA +tanB +tanC = tanAtan BtanC
.A . B .C
2. cosA+cosB+cosC =1+4sin 5 sin 5 sin 5 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+ cosC thi ABC la tam gidc vudng.
Bai 1.34. Ching minh ring néu tam giac ABC c6 ba goc A, B, C thoa mén sinA = 2sinBcos C thi ABC 1a tam gidc can.
Bai 1.35. Cho tam gidc ABC. Chiing minh A = 2B < a*> = b”> + bc

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.
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1.2. PHUONG TRINH LUONG GIAC CO BAN

Bai 1.37. Cho tam gidc ABC c6 ba géc déu nhon. Tim GTNN ctia biéu thic P = tanAtan BtanC.

Bai 1.38. Cho a,b,c,d thda man a® +b*> = ¢> +d* = 1. Ching minh ring —/2 < a(c+d) +b(c—d) <2

. . 1)’ 1\*_ 25
Bai 1.39. Cho a® +b? = 1. Chiing minh ring <a2 + cﬂ) + (b2—|— b2) > 5

Bai 1.40. [IMO1985] Cho x,y,z € R sao cho x+y+ z = xyz. Ching minh

x(1=y) (1 =) +y(1 =22)(1—x)* +2(1 = x*) (1 — y*) = 4xyz

(x+y)(1—xy)

e 2, . v 7 . A z 1
Bai 1.41. Chuing minh rang, v6i moi so thyc x,y ta c6 ) < m < 5

Bai 1.42. [USA MO 2002]

Tim GTLN ctia S = (1 —x1) (1 —y1) + (1 —=x2) (1 —y2) véi 2 +x3 =y2 +y3 =c?,c >0

Bai 1.43. Cho x+y+z=xyz va x,y,z € R, ching minh ring

x L,y Lz SS\@
Vit /1+yr VI+2 7 2

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

x L,y Lz Z3\@
VI-x2 J1-y2 Vi-z2Z2~ 2

1.2 Phuong trinh luong giac cé ban

Bai 1.45. Giai cdc phuong trinh lugng gidc sau

1

1. sin4x:i 5. cos(m—x) =—1
2. cosx = % 6. tan(2x420°)++/3 =1
3. cot !
. cotx=——— B oL
7 7. tan(2x+1) —tan(3x—1) =1
V2 x

4. sin(x— g) >

Bai 1.46. Giai cdc phuong trinh lugng gidc sau

—

T 1
. COS (5x+ Z) = cos2x 8. sin’x = I

— 8. cos(2x—z)+sin(x+§):0

2. sin (g —x) —sin (3v+ g) ~0 9. sin? (Sr-+ 277‘) —cos? (30— )

3. sin(30° —x) = cos2x

T .
4. cos (x—|— 3) +sin5x =0
5. 3—4sin*2x =0

6. (1 —cosx)(1+cosx) =0

T
11. cosx =sin (3x+ —

6

)

12. sin (2x+ g) — sin (

T
10. cos <2x+ §) = COSX

3

. T
7. (3—sinx)(1 —2sinx) =0 13. 4sin (3x+ 5) =V6+V2

Bai 1.47. Tim nghiém ctia cdc phuong trinh lugng gidc sau trén khoang cho trude
1. sin2x =0 trén [0,27]
T A
2. cos(x— Z) =1 trén [—7,37]
Bai 1.48. Tim x € (0;37) sao cho:sin (x— 5 ) +2cos (x+ £) =0.

3. v/3tanx —3 = 0 trén (0,37)

4. cot(2x+ g) = —1trén (0,57)
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4 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

Bai 1.49. Giai phuong trinh 4x°> — /1 —x2 —3x =0.
Bai 1.50. Gidi phuong trinh x> — 3x = \/x+2
Bai 1.51. [VMO 1984] Giéi phuong trinh v/1+ /1 — 22 (\/(1 +0) -/ —x)3> =24 V122

1.3 Phuong trinh lugng giac thuong gap

1.3.1 Baitap

1. 2cos(2x+%)=—V3 9. 2sin’x —2cos?x — 4sinx = —2
. 0 _
2. 25in(2x+507) = —1 10. 3cos2x+4cos’x—cos3x =0
3. — =t t
COSX anx -+ cotx 11. sin2xsin6x = sin3xsinSx

4. 3sin?2x+7cos2x—3 =0
12. sin5Sxsin3x = sin9xsin7x

5. 6sin?3x+cos 12x = 14

2

13. cos?x — sin®x = sin3x + cos4x

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

7. sind +cosx = 1 14. sin®2x+ sin®4x = sin® 6x

8. 7tanx —4cotx =12 15. c0s2x—c0sx:2sin237"

1. 4sinx—3cosx=35 4. 2sin?2x++/3sindx =3
2. sinx —cosx = @ 5. cosx —v/3sinx = 2cos(§ —x)
3. 2sin2x+3cos2x = v/13sindx 6. cos(x+ Z)+cos(x—%) =1
Bai 1.54. Phuong trinh:.........ococooiiviiiiiiiiciceeeeteeeeeetee e
1. sin®x— 10sinxcosx+21cos2x =0 6. r_ 4cosx L 6sinx
sinx
2. 2sin? 2x — 3sin2xcos 2x + cos 2x = 2 7. 3sindx+4cosd x = 3sinx
3. cos?x—sin®x—+/3sin2x =1 8. 2cos3x+ 3cosx — 8sin’x = 0
4. cos’x—3sinxcosx+1=0 9. cos>x —sin®x —3cosxsin®x +sinx =0
5 4\/§sinxcosx+4coszx—25in2x:é 10. 2sin2 n T 9y) 4 2cos2(2x 4 3T) — |
. ) . 2sin“(x — 5) —cos(§ —2x) +2cos*(2x+ =) =
Bai 1.55. Phuong trinh:.......ccooveieieieinieiiieeieeeeeeeevee e
1. (sinx+cosx)* —3sin2x—1=0 7. 3 — sinxcosx
sinx + cosx
2. 3(sinx+cosx) —sin2x—3 =0 8. 2(sinx + cos®x) + sin 2x(sinx + cosx) = v/2
3. 2(sindx + 3 sin2x) + cos 2x = —3 9. (sin2x+ cos2x)(sin® 2x 4 cos> 2x) = 1
4. 2sin2x—3v/3(sinx+cosx) = —8 - 1,1 _
. &SImox SIn.x + COSx 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
6. sin2x+2sin(x—F) =1 12. tanx + tan?x + tan®x + cotx -+ cot?x + cot’x = 6

3

Bai 1.56. Cho phuong trinh cos®x — sin®x = m. Xéc dinh m d€ phucng trinh c6 nghiém.
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1.4. PHUONG TRINH LUONG GIAC KHAC 5

1.4 Phuong trinh lugng giac khac

Bai 1.57. Giai phuong trinh (14 sinx) (1 —2sinx) + 2 (1 + sinx)cosx =0
Bai 1.58. Giai phuong trinh (1 +sinx) (1 —2sinx) 42 (1 +2sinx)cosx =0
Bai 1.59. Giai phuong trinh cos5x — sin2x = sin4x — cos 3x
Bai 1.60. Giai phuong trinh sinxsin2x 4 sin3x = 6cos> x
Bai 1.61. Giai cdc phuong trinh lugng gidc sau:
1. sin2x+sin6x —sin8x =0 8. cos5x+sin5x —2sin3x+sinx —cosx =0
2. sinx+ sin3x = cosx -+ cos 3x 0. 3cos2x+20cos3xcos2x — 10cosSx—1 0
Vsinx
3. (I +tanx)(1 —sin2x) = 1 —tanx {
‘ ' 10. cos®x+sin®x = — (5+ 6cos7xcos 3x)
4. 1+4sinx+2cosx+sin2x =0 8
5. 2cos2x+sin2x+5 = 8cosx + sinx I sin3x = cosxtan 3x
. ,  l4cosx . 1—sin2x—2sinx+2005x:O
tan le—isinx V2cosx—1
7. sin?x — cos? 2x = sin? 3x — cos® 4x 13. cos2x+cosx (2tan’x— 1) =2
Bai 1.62. Gidi phuong trinh sinx(1+ cosx) = 14 cosx -+ cos?x
Bai 1.63. Giai phuong trinh 2sin®2x+sin7x — 1 = sinx
Bai 1.64. Giai phuong trinh cos 10x + 2 cos? 4x 4 6.cos 3x.cosx = cosx + 8 cosxcos> 3x
Bai 1.65. Giai phuong trinh tanx.cos3x +2cos2x — 1 = /3 (1 — 2sinx) (sin2x 4 cosx)
S o 7 T T
Bai 1.66. Gidi phuong trinh sin® x + cos* x + 3 tan(x + g) tan(x — 5) =0
Bai 1.67. Giai phuong trinh 2(cotx — cosx) — 3(tanx — sinx) = 1
Bai 1.68. Gidi phuong trinh 2sin®x — sin2x+ sinx+cosx—1=0
Bai 1.69. Giai phuong trinh cos® x — 3sin’xcosx + sinx = 0
S . 1 in?2 . T
Bai 1.70. Giai phuong trinh E cotx + sinjcnjrﬁ =2sin (x—|— E)
s N 2cos4x
Bai 1.71. Giai phuong trinh cotx = tanx + —
sin2x
. 3 (cos2x+ cot2x) . (T T
Bai 1.72. Gii phuong trinh = "> = S22 — 4in (7 4-x) cos (5 —x)
ai idi phuong trinh ———>-———— sin { 7 +x)cos R
Bai 1.73. Giai phuong trinh tan” xtan® 3xtan4x = tan”x — tan” 3x -+ tan4x
Bai 1.74. Giai cdc phuong trinh
1 1 4 T .
1. 2 +c0s2§ = Esinzg 2. cos’x = cos ?x 3. 32cos® ()H— Z) —sinbx =1
s o 17 . L, X T
Bai 1.75. Giéi phuong trinh sin(2x + T) +16 = 2+/3sinxcosx + 20sin (5 + ﬁ)
Bai 1.76. Giéi phuong trinh (1 4 tanx) cos5x — sinx — cosx — 2cos4x +2cos2x =0
i 2
Bai 1.77. Giai phuong trinh X T OS% _
cos 5x cotx—3
Bai 1.78. Giai phuong trinh (4 cos? (x—l— 1—712) - 1) sin2x = 2 (sin7x — sin3x) cos (Sx - g)
Bai 1.79. Giai cdc phuong trinh lugng gidc sau

facebook.com/breakallrulez



6 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC
T
1. cos3x—4cos2x+3cosx—4 =0 0. sin(E +2x) cot 3x + sin (7 + 2x) — v/2cos 5x = 0
3 : _

2. 4cos x+3ﬂsm2x- 8cosx " sintx+costx 1 ot

T = = X— —/————
3. (2cosx —1)(2sinx+ cosx) = sin2x — sinx Ssin2x 2 8sin2x

2cos4x
T V9 1 _
4. sin*(3x + Z) +sin*(3x — Z) = 11. cotx = tanx+ Sin2x
5. sin®x(1 +tanx) = 3sinx(cosx — sinx) +3 12. sinxcos2x+ cos?x(tan®x — 1) +2sin3x = 0
1 . 3 .
6. cos8x+ 3cosdx+3cos2x = 8cosxcos’ x — 3 13. sin’x+cos’x = 2(sinx + cosx) — 1
1 1 T
7. 2tanx+ cotx = 2sin2x + Sinox 14. cosx + sinx 2\/§c0s(x+ Z)
8. 6sinx — 2cos3 x = 58in2xcosx 15. 3sinx + cos2x + sin2x = 4sinxcos? %
Bai 1.80. Giai cac phuong trinh lugng gidc sau:
cos2x ., 1 . x\
1. cotx—1= +sin?x — = sin2x 13. cotx+sinx( 1 +tanxtan- | =4
1 +tanx 2
2. (;()s2 3x.COS2x — cos2x =0 14. ZSiIl2 2x + sin7x —1 = sinx
6 .6 .
3 2(cos®x +sin” x) — sinxcosx —0 15. sin®x —+1/3¢cos> x = sinxcos?x — /3 sin®xcosx
V2 —2sinx

4. (1+sin®x)cosx + (14 cos?x)sinx = 14 sin2x

16. sinx + cosxsin2x + /3 cos 3x = 2(cos4x 4 sin® x)

1 1 - n 17. (1 +25in2x) cosx = 1 +sinx+cosx
5. s+ —— g7 —4sin (7 —x)
sinx .
Sin (x—&—?) 18. sin? (%fg> tan2x7coszg =0
6. sin3x —v/3cos3x = 2sin2x 19. (2cosx —1)(2sinx+ cosx) = sin2x — sinx
(1 —2sinx)cosx
7. =3 in* 4 I AP _my_3_
(1 4 2sin0) (1 — sinx) V3 20. sin"x+cos*x+4cos(x—F)sin(3x— %) —5=0
8. (1+2sinx)?cosx = 1+ sinx+cosx 21. cos3x+cos2x—cosx—1=0
. X x\2
9. sin’3x — cos?4x = sin® 5x — cos? 6x 22. (sm 5 Heos 5) ++/3cosx =2
10. cotx —tanx+4sin2x = — 7 23. 2sinx(1+ cos2x) +sin2x = 1 +2cosx
sin2x
11. Ssinx—2 = 3(1 —sinx) tan’x 24. \/3cos5x — 2sin3xcos 2x — sinx = 0
12. 1+sinx+cosx+sin2x+cos2x =0 25. (14-2sinx)%cosx = 14 sinx +cosx
Bai 1.81. [Hoc Vién Ngan Hang] cos® x4 cos?x+2sinx —2 =0
Bai 1.82. [DH Mo Dia Chit] tanxsin®x — 2sin®x = 3(cos 2x + sinxcosx)
Bai 1.83. Giéi phuong trinh: sin2x (cosx +3) —2v/3cos®x — 3v/3cos2x + 8 (v/3cosx — sinx) —3v/3 =0.
sin3x — 4 cos(x — g) -3
Bai 1.84. Giai phuong trinh =0
ai idi phuong trin T
. . ) sinx — 1
Bai 1.85. Gidi phuong trinh 2(1 +cosx)(cot"x+1) = ————
COSx + Sinx
Bai 1.86. Gidi phuong trinh cos?x — 3sin?xcosx + sinx = 0
Bai 1.87. Gidi phuong trinh cosx = 8sin’ (x + %)
.. S !
Bai 1.88. Giai phuong trinh sin™x+ 508" x = 3
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1.4. PHUONG TRINH LUONG GIAC KHAC

Bai 1.89. Gidi phuong trinh 4sin3xcos2x = 1 + 6sinx — 8sin’x

Bai 1.90. Gidi phuong trinh sinx -+ cosx = v/2(2 — sin3x)

Bai 1.91. Giai phuong trinh 4 cosx + 2cos2x+ cosdx = —7

Bai 1.92. Giai phuong trinh 8 cos4xcos>2x + /1 —cos3x+1=0

Bai 1.93. Gidi phuong trinh: 4sin3xcos2x = 14 6sinx — 8sin’x

Bai 1.94. Giai phuong trinh cos3x+2sinx—1=0

Bai 1.95. Giai phuong trinh cotx + sinx =

COSX 1
1—cosx sinx

Bai 1.96. Giai phuong trinh sin3x + sin2x + sinx+ 1 = cos 3x + cos2x — cosx

Bai 1.97. Giai phuong trinh

sin2x + 3tan2x + sin4x _5
tan2x — sin2x o

Bai 1.98. Gidi phuong trinh (2cosx — 1)(sinx+cosx) = 1

Bai 1.99. Mot s6 dé thi cia BDG.

1

2.

10.

11.

12.

13.

17.

18.

19.

. (A06) 2

(CP08) sin3x — v/3cos3x = 2sin2x
(CP09) (1+2sinx)?cosx = 14 sinx+ cosx
5 3
(CP10) 4cos ?x cos ?x +2(8sinx—1)cosx =5

(CP11) cos4x+ 12sin*x—1=0

cos3x +sin3x
A02) Ti hiém thudc (0;2 ua PT: 5(si _— = 2x+3
(A02) Tim nghiém thudc (0;27) cia (sinx+) T 2sin2x cos2x +

cos2x
14 tanx

(A03) cotx— 1 = +sin’x — 4 sin2x
(A05) cos?3xcos2x —cos?x =0

(cos® x4 sin® x) — sinxcosx
V2 —2sinx

. (A07) (1+sin’x)cosx+ (1 + cosx)sinx = 1 —sin2x

1 1 k.
A08) — + ———5— =4sin(— —x
(A0B) sinx  sin(x+ 37”) ( 4 )
(1 —2sinx)cosx
A09 =3
(409) (1+2sinx)(1 —sinx)

1 4 sinx 4 cos2x)sin(x+ % 1
(A10) ( )sin(x+§) = —cosx
1 +tanx V2
1+ sin2 2
(Al]) TSMEXFCOSIN 5 inxsin2x
1+cot?x

. (A12) V/3sin2x+cos2x = 2cosx — |
. (A13) 1 +tanx = 2v/2sin(x+ ¥)

. (A14) sinx+4cosx =2+ sin2x

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

(B0O3) cotx —tanx +4sin2x =

sin2x

(B04) S5sinx —2 = 3(1 — sinx) tan® x
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20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41

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

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

(B07) 2sin®x+sin7x — 1 = sinx

(B08) sinxcos?x — v/3sin?xcosx = sin® x — v/3cos? x
(B09) sinx + cosxsin2x -+ v/3cos 3x = 2(cos4x + sin’x)
(B10) (sin2x+ cos2x)cosx+2cos2x — sinx

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

(B14) v/2(sinx —2cosx) = 2 — sin2x

(D02) Tim x thudc [0; 14] théa méan PT: cos3x —4cos2x+3cosx—4 =0
(DO03) sin? (% - %)tanzx— cos? % =0

(D04) (2cosx — 1)(2sinx+ cosx) = sin2x — sinx

3
20
2

(DO5) cos* x + sin* x + cos (x — g) sin(3x — g) -
(D06) cos3x+cos2x—cosx—1 =0

(D07) (sin % +cos %)2 ++/3cosx =2

(D08) 2sinx(1 4 cos2x) +sin2x = 1 +2cosx
(D09) /3 cos 5x — 2sin3xcos2x — sinx = 0

(D10) sin2x —cos2x+3sinx —cosx—1 =0

sin2x +2cosx —sinx — 1
=0
tanx+ﬁ

(D12) sin3x + cos 3x — sinx + cosx = /2 cos 2x

(D11)

. (D13) sin3x+cos2x —sinx =0

Bai 1.100. Giai phuong trinh 2x + (4x> — 1)v1 —x2 = 43 + /1 -2

1.26.

1.80.

PAP SO

A=2,B=—1. 4. x:—§+kn;g+k2n;k2n
Dap sb.
T T Smt
p 5. X:*Z +k7l';*§ +kﬂ';§+kﬂ'
x=—+km
4
T 4r 2
kn 6. x= X 1hom; o F 4kt
LX=—= 3 15 5
2
S T 21
Lx=—+k2 7o ox=—— k=
X 4+ T X 18+ 3
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1.4. PHUONG TRINH LUONG GIAC KHAC

T T 5w T
8. Xx= —= + k2 — + k= +k 18. x=m+k2n;—— +kmn
R R R 4
kr kr T T
_ kT Kk 19. x=+= +K2m;— = +kn
9. x— 5% X 3 + 4+
10. x:i§+k27r 20, x:§+kn
T 5wt
11 x=g+k2n;?+k2n 21. x:kn;iz?n+k27t
T 2r T T
12. x=—= +km+== +k2 _r T
x 7 HhmE—+hken 22. x 2+k27r, 6+k2rc
T 5w
13. x=—+kn,— +kn 23 :iz—ﬂ k2 X k
12 12 X 3 + 7T,4+ T
T kxn &w 2w 5w 2n
14 x= 2 T T 24 x= 2 kT T kT
8 4718 "3°18 "3 R
b/ 4 T
15. x=—+4+k—;—= +kxn T T Sn
4 23 25. x=——+k2n; —+kn,— +kxn
i S A=y TRm G R
16, x=—c+hkam o +k— 181 x=k2mix = % 4 n2n
T T 5wt
17. x=—Z + k2w - +km;, 75 +kx 1.82. x=—F +kmx=+5+n2m

HUONG DAN - LOI GIAI

Bai 1.6. Taco

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

VP =
1+ cotx

sinx sin’ x 4 cos3 x

sinx + cosx

(

1 — sinxcosx + sinxcosx + 2 sin® xcos x

sinx

=1 +2sin2xcosx

Nhu vay VT = VP va ta c6 diéu phéi chiing minh.

.. o . | RV 1
Bai 1.14. Tusina = —- van < o < — tinh dudc tana = —.
4 2 \/15
tano —tan 2
Laicotan (00— BE) =tan (ot — Z) = —————4 = Do dé...
ai ¢6 tan ( E) =tan(a— %) [Funatn? o0 dé
Bai 1.16.

1 —cos2x
2

)2_

1+cos(§ —x)

1. Césin*x= <

2. Bién d6i VT=

sin(% —x)
) 2 4
3. C6 VP=(cotx+tanx)” —2 = —— —2= ...
sin” 2x
Bai 1.22. Xét Q = sin5°sin 10°sin 15°sin20°sin25..sin85° = X sin 10° sin 20° sin 30°
oo V2 V2

(sin2 x + cotxcos? x) + sinxcosx+2 sin® xcosx

) + sinxcosx + 2sin®xcosx

...sin 80°.
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10 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

Bail2s covr— L 1 :ﬁco§20 —sin20° _ 2sin(60°—20°) _ 4 _
sin20°  /3c0s20°  /35sin20° cos20° §s1n400 V3

Bai1.25. A = = =
s~ x

1 inx+1—2 2 2 44/3
+.cosx <sm x+ COSX + Cos x> Khio A — f
sinx

—. Khi...

sinx 3
b a

b—a tan3 —tan3 3t

a b
Bai 1.27. Dit tan -~ = ¢ thi tan — = 4¢, do d6 tan = =
i 2 2 2 H—tan%tan% 1 +472

. 2
3sina 3 3t < i - o o .
S o - ;12 =TTz Tir d6 suy ra diéu phai ching minh.
t

Bai 1.28. Nhan chéo, d4p dung cong thiic bién déi tich thanh téng.

Bai 1.30. Tir sin®x = — (3sinx — sin3x) ta ¢6

=

3sin9° —sin27° 81sin9° —sin729°  81sin9° —sin9°
J——— +9...= =

P=2 = =20sin9°.
7 7 ) 0sin9

Bai 1.31. Tacé
P <1 coslo) (1 c052°> ( cos44°> _ (sin1? —cos1°)(sin2° — cos2°)...(sin44° — cos 44°)

sin1° sin2° sin44° sin1°sin2°...sin44°
Dung déng thiic sina — cosa = v/2sin(a — 45°) ta dua vé

V/2sin(1° —45°)/25sin(2° — 45°)...1/2sin(44° — 45°)

_ o2
sin 1°sin2°...sin44° '

a b c

Bai 1.35. C6 = =
a © sinA  sinB  sinC

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

Bai 1.37. C6A+B = —C nén tan(A+ B) = tan(r — C) < tanAtan BtanC = tanA + tan B+ tanC. Ap dung BDT Cauchy
cho ba s6 duong c6

tanA +tanB +tanC > 3vtanAtanBtanC < P > 3VP=P > 3V3

Bai 1.38. Dit a = sinu,b = cosu va ¢ = sinv,d = cosv thi S = sinu(sinv 4 cosv) + cosu(sinv — cosv) = sin(u +v) —
cos(u+v) = +/2sin <(M+V)+g) .Suyra—v/2<85<V2e —V2<alc+d)+b(c—d) < V2.

Bai 1.39. Dita=cosa,b=sino v6i 0 < o < 27 thi ta cd

1\? 1\? 1 \? 1\’
2 -y 2 — = 2 02
(a +a2> +<b +b2> <cos a+cosza> +<s1n a+sin2a>

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

)44
cos* ot sin* (x)

1 16 25
=(1-=sina ) 1+ >+4> Vi sin2q < 1.
( 2 )( sin*20 -2 ( <1)

Bai 1.40. Ro rang ding thiic ding v6i xyz = 0, nén chiing ta chi can chiing minh véi x,y,z # 0. Chia hai vé cho 4xyz ta c6

17y21,Z2+17121,x2+1,x217y2

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

Tir diéu 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 = tan2Atan 2B tan2C

Pay 6 rang la ddng thic ding vi tan(2A4 4 2B +2C) = tan27 = 0. Bai todn dugc chiing minh.
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1.4. PHUONG TRINH LUONG GIAC KHAC 11

Bai 1.41. Bidt x = tana,y = tanb ta c6 ngay —1 <sin2(a+b) <1

Bai 1.42. Nhan thiy hai diém c6 toa dd (x1,x2) va (y1,y2) nam trén duong tron (O, ¢) nén c6 thé dit (x1,x2) = (ccos @, csin @)
va (y1,y2) = (ccos y, csiny). Khi d6

8§ =2 —c(cos ¢ +sin @ + cos ¥ + sin y) + c*(cos ¢ cos Y + sin ¢ sin )
_ i LA T 2 _
f2+cxf2( 51n<¢+4) s1n(l//+4))+c cos(¢ — )

2 2 o)
Do d6 S < 2+2cv2+c2 = (c+ﬁ) . Nén GTLN ciia S 1 (c+ﬁ) dat dugc khi x| = x2 = y; = yp = gc.

Bai 1.43. Ditx =tanA,y =tanB,z = tanC v6i A, B,C 1a 3 gdc clia mot tam giéc, bai todn trd thanh

3V3

sinA +sinB +sinC < 5

Bai 1.44. Nhan hai vé véi 2 dudc

2x 2y 2z
+ + >33
V-2 J1-y2 V1-2
Tu didu kién 0 < x,y,z < 1 vaxy+yz+zx=1taditx = tan%y = tan%z == tan% v6i A, B,C 1a ba géc cia mdt tam giac
nhon. Bai toan tré thanh
tanA + tan B+ tanC > 3V/3

. A LA A ax . . . Loz T
Bai 1.49. Diéu kién —1 < x < 1 nén dit x = cost véi ¢ € [0, 7] dugc phuong trinh cos 3¢ = sint. Pédp s6 x = cos g,x =
5w
cos —.

8

Bai 1.50. Diéu kién x > —2. C6 nhan xét: Néu x > 2 thi x> —3x >4x—3x=x>/x+2nénx <2. Viy -2 <x <2 do d6
dat x =2cos a véi a € [0, w]. Phuong trinh trd thanh

o
2cos3a =+/2(1+cosa) =2cos )
4m 4
Giai phuong trinh nay tim dugc o = 0, 77t, ?717
1+/5 47

Viy nghiém ctia phuong trinh da cholax =2,x = — ,X =2c0s -

2

Bai 1.51. Piéukién x € [—1,1] nén dit x = cos « v6i « € [0, 7] dugc phuong trinh

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

1 3 1— 3
e %(3“) _%(2‘%) i

. a a o . 1. .
=2V2 (smi +cos§) (cosz—smz) (1+231na) =2+sinx

<V2coso(2+sina) =2+ sina

1 1
LS80 = —= > Xx=—.
V2 V2
< 1
Vay phuong trinh da cho c¢6 nghiém duy nhat x = ﬁ

Bai 1.57. Bién d6i thanh (1 +sinx)(1 —2sinx+2cosx) =0

Bai 1.58. Bién ddi 1 +sinx— 2sinx—2sin® x+2cosx+2sin2x = 0 < cos 2x+2sin 2x = sinx— 2 cosx < v/5sin(2x+ o) =

V5sin(x+ B)
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12 CHUYEN PE 1. PHUONG TRINH LUGNG GIAC

Bai 1.62. Bién ddi thanh (sinx — 1)(sinx+cosx+2) =0

Bai 1.63. Bién ddi (1 —2sin®2x) = sin7x — sinx < cos4x = 2cos4xsin3x

Bai 1.64. Ha bac va nhém (cos 10x +cos 8x) + 1 = cosx +2cosx(4cos’ 3x — 3cos3x) < cosx = | & x = k27.
Bai 1.65. sinx (1 —4sin’x) + 1 — 4sin’x = v/3cosx (1 —4sin’x) < (1 —4sin’x) (sinx —v/3cosx+1) =0

Bai 1.66. PT < 1 —2sin?xcos’x — %tan(x—&- %) cot(x+ %) =0« sin2x = %

Bai 1.67. Tich va nhém thanh 2(cotx — cosx + 1) — 3(tanx — sinx + 1) = 0 sau d6 qui dong...

Bai 1.68. Bién ddi sinx + cosx = sin2x 4 1 — 2sin®x < sinx -+ cosx = sin2x -+ cos 2x < sin (x+ g) = sin <2x+ E)

2

<. . . . . . . 2
Bai 1.69. cos®x —sinxcosx + sinx — 2sin®xcosx = 0 < cosx (coszx - 51n2x) + sinx(cosx —sinx)” =0

) 25 cosx=0 =0
Bai 170, cos.x N .smxcosx cosi i | > sinx C.Osx .
V2sinx  sinx+cosx — + — =2 sinx — 2v/2sinxcosx +cosx =0
V2sinx  sinx+cosx
2 )
_ 4

Bai 1.71. COS, AL _COS ad & cos2x = cosdx

sinxcosx sinxcosx

.. 3 2 t2 . 3(sin2. 1 .

Bai 1.72. 3(cos2x+col2y) =2sin2x+2 & M =2(sin2x+1)

cot2x —cos2x 1 —sin2x
Bai 1.74.

1. ng:%. 2. Pitr=2 3. Pitr=x+ 1t

s A xR 1S T T oz N . A 1A
Bai 1.75. Bién ddi thanh cos(2x+ g) +5cos(x+ g) + 3 =0 sau d6 ap dung cdng thiic nhan doi.
Bai 1.76. Bién ddi thanh (cos5x—cosx)(sinx+cosx) = —2cosx(cos4x—cosx) < —2sin 3xsin2x(sinx+cosx) = 2 cosx(—2sin 3xsinx)

Bai 1.77. Bién ddi (sinx+cosx)(cosx —3sinx) = 2sinxcos 5x <> cos 2x — 2sin® x = sin 2x -+ sin 6x —sin4x <> 2cos 2x — 1 =
sin4x(2cos2x—1)

Bai 1.78. (2cos(2x+ §) + 1)sin2x = 4cos Sxsin2xcos(5x — §) < sin2x(...) = 2sin2x(cos(10x — ) +cos §)
Bai 1.79.

1. Pua vé phuong trinh bac ba...

L T T 3n
2. 2cosx(2cos”x+3v/2sinx —4) = 0. Pap s6 5 +km, 7 +k2m, T +k2m.

i . T T
3. Bién doi (2cosx — 1)(sinx+cosx) = 0. Pép so ig +k2m, ~7 +km.

R < T

4. Ha bac, dua vé géc 6x. Dit ¢ = sin6x, dugc phuong trinh (1+1)> + (1 —1)?> =2. Pap s6 x = kg.
o ot vh 2 3,2 AT T

5. Chia hai ve cho cos”x dugc +” +1“— 3t —3 = 0. Bap SO_Z +kn,i§+k7r.

PPN 1
6. Bién doi thanh cos8x + 3 cos4x + 3cos2x = 8cosx(cos9x + 3cos3x) — 7 & cos8x+3cosdx + 3cos2x = cos8x +

1
cos 10x 43 cos4x 4 3 cos2x — 3 < coslOx=1/2

;T T X
7. bt t = tanx dudc phuong trinh... Pap so 1 + kE’ ig + k.

2 . (T
8. Dang cap bac ba. Bap so kZ'
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1.4. PHUONG TRINH LUONG GIAC KHAC 13

9. Qui ddng, nhém thanh cos 5x(1 — v2sin3x) = 0. Dap s % Fk2p3, % Fk2p3, % +k§.

10. Dit 1 = cos2x. Ddp sb i% kT,
R . T
11. Pua vé phuong trinh bac hai cia cos2x. Pap so k7, ig + k.

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

13. Phuong trinh dbi xing.

14. Qui dong, bién ddi thanh (sinx — cosx)(1 +sin2x) = 0. Pap sb —% +km, % +km.

N A T b4 1
15. Ha bic, dua vé phuong trinh bic hai cta sinx. Pap so 5 + k27, ~% +k2x, 3 +k27.

Bai 1.82. Chia hai v& cho sinx
Bai 1.83. Bién ddi 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

Bai 1.84. Diéu kién sin3x # 1. Bién ddi cos(3x — 5) —4cos(x— E) —3=0<4cos’(x— g) —Tcos(x— E) -3=0
Bai 1.85. 2(1 + cosx)(sinx+cosx) = (sinx — 1) sin?x <> 2(1 4 cosx)(sinx + cosx) = (sinx— 1)(1 — cosx)(1 +cosx)
Bai 1.86. Phuong trinh ding cp bic ba.

Bai 1.87. Bién ddi thanh cosx = (v/3sinx + cosx)? 1a phuong trinh déng cAp bac ba.

.. . 1 . 1 3. . 1
Bai 1.88. sin*x+ > (1- smz)c)2 =~ & Zsin*x —sin’x + i 0

3 2

Bai 1.89. Nhan xét cosx = 0 khong 12 nghiém nén nhén hai vé ctia phuong trinh véi cosx dugc 2sin3x(4cos? —3) cosx =

cosx < 2sin3xcos3x = cosx & sin6x = sin(g —X)

Bai 1.90. Nhén xét VT < v/2 < VP. Phuong trinh v nghiém.

Bai 1.91. Phuong trinh tuong duong v6i 4 (cosx+ 1) +2 (cos2x+2) 4 (cos4x + 1) = 0. Dénh gid, phuong trinh v6 nghiém.
Bai 1.92. Bién ddi thanh (2cos4x+ 1)2+ /T —cos3x = 0.

Bai 1.93. PT < 2sin5x+2sinx = 14 2sin3x
Kiém tra thiy cosx = 0 khong thoéa man phuong trinh da cho.
Nhin hai vé ctia PT véi cosx ta dudc

PT < 2sin5xcosx + sin2x = cosx + 2sin3xcosx < sinbx = cosx

K2 K
Tir d6 fim dude nghiém ciia phucng trinh Ta % n 7” va 1% + Tﬂ

Bai 1.94. cosx(1 —4sin®x) — (1 —2sinx) = 0.
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Bai 1.95. Taco

1
709sx - )+ (sinx———)=0
sinx 1—cosx sinx

1
scosx(———— — COSX) =0
)=0

sinx 1—cosx sinx
< cosx(sinx(1 —cosx) — (1 4cosx)) =0

(

1—cosx 14cosx

& cosx(— —
( sinx 1 —cos2x

L T
bap so iz + k2.

Bai 1.96. (sin3x+sinx)+(14sin2x) — (cos3x—cosx) = cos 2x < 2sin 2x(sinx+cosx) + (sinx+cosx)? 4 sin? x —cos? x =

) _ 3
0. Dap s6: i?ﬂ 2T, KT, T KT, Tﬂ s 7” ey

Bai 1.97. 2sin2xcos2x + 3sin2x +tan2x = 0 < sin2x(2cos? 2x + 3cos2x + 1) = 0. Pdp sb: ig

Se . . . . . T . T (&
Bai 1.98. sin2x+2cos?x — 1 — (sinx + cosx) = 0 < sin2x + cos 2x = sinx + cosx <> sin(2x + Z) = sin(x+ Z) bap so:
T

2n
kK2, —+k—
Te 7R3

Bai 1.100. Dit x = sin véit € [~ =, = | dugc phuong trinh 2sinz + (4sin?¢ — 1).cost = 4sin® ¢ +cost < (sin2¢ — 1) (sinz +

cost) =0

o] N

)

SR
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