
MATHS

BOOKS - CENGAGE MATHS (HINGLISH)

TRIGONOMETRIC RATIOS AND TRANSFORMATION

FORMULAS

Examples

1. Prove that 

Watch Video Solution

+ + = 0
sin(B − C)

cosB cosC

sin(C − A)

cosC cosA

sin(A − B)

cosA cosB

2. Eliminate  from equations  and .

Watch Video Solution

x sin(a + x) = 2b sin(a − x) = 2c

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_OWGDwLc8dnSS
https://dl.doubtnut.com/l/_BDmG4eJhB32L
https://dl.doubtnut.com/l/_Rhej3OJCP63s


3. Let A,B,C be the three angles such that

, then �nd the value of 

Watch Video Solution

A + B + C = π, tanA. tanB = 2
cosA cosB

cosC

4. If , then prove that 

.

Watch Video Solution

sinα sinβ − cosα cos β + 1 = 0

1 + cot α tanβ = 0

5. If  then �nd the range of values of 

Watch Video Solution

sinα cos β = −
1

2
cosα sinβ

6. Show that  is

independent of 

Watch Video Solution

cos2 θ + cos2 θ(α + θ) − 2 cosα cos θcos(α + θ)

θ.

https://dl.doubtnut.com/l/_Rhej3OJCP63s
https://dl.doubtnut.com/l/_yt1N3dhDC54w
https://dl.doubtnut.com/l/_F3eIuDOywifq
https://dl.doubtnut.com/l/_cHXAsdPP2mtk


7. If , then prove that 2 .

Watch Video Solution

3 tan θ tanϕ = 1 cos(θ + φ) = cos(θ − φ)

8. If , if  then �nd the value of 

.

Watch Video Solution

△ ABC cot A + cot B + cot C = 0

cosA cosB cosC

9. If , then prove that .

Watch Video Solution

α, β, γ ∈ (0, )
π

2
< 1

sin(α + β + γ)

sinα + sinβ + sinγ

10. Let  satisfy `0

Watch Video Solution

α, βandγ

https://dl.doubtnut.com/l/_cHXAsdPP2mtk
https://dl.doubtnut.com/l/_tC3vYC0Kuxp3
https://dl.doubtnut.com/l/_npmZTnKs2CHg
https://dl.doubtnut.com/l/_8HlijRdQChYe
https://dl.doubtnut.com/l/_7EBQuVMErMDc
https://dl.doubtnut.com/l/_hNeXeN2DV5n8


11. If in triangle  then �nd the range of the values of 

Watch Video Solution

ABC, ∠C = 450

sin2 A + sin2 B.

12. Prove that: 

Watch Video Solution

100

∑
k= 1

sin(kx)cos(101 − k)x = 50sin(101x)

13. Find the maximum value of 

Watch Video Solution

4 sin2 x + 3 cos2 + + .
sinx

2
cos x

2

14. Prove that  lies between  and .

Watch Video Solution

5 cos θ + 3 cos(θ + ) + 3
π

3
−4 10

https://dl.doubtnut.com/l/_hNeXeN2DV5n8
https://dl.doubtnut.com/l/_yrfYYaMyOvIm
https://dl.doubtnut.com/l/_2xBxKwSqkWm1
https://dl.doubtnut.com/l/_ulkNKbq8aTqS


15. Find the maximum vertical distance between the graphs

 and .

Watch Video Solution

y = 2 + 3 sinx y = 4 cos x − 3

16. Find the range of the expression 

Watch Video Solution

27cos 2x81sin 2x

17. Find the range of 

Watch Video Solution

f(x) =
1

(cos x − 3)2 + (sinx + 4)2

18. �nd the range of function 

Watch Video Solution

f(x) = sin(x + ) + cos(x − )
π

6

π

6

https://dl.doubtnut.com/l/_3Z09tqBEpgXO
https://dl.doubtnut.com/l/_EgKBJ32DOyL1
https://dl.doubtnut.com/l/_jvDqujS3YNEP
https://dl.doubtnut.com/l/_F5XEwkqX6yrD


19. If  then prove

that 

Watch Video Solution

sin2(θ − α)casα = cos2(θ − α)sinα = m sinα cosα,

|m| ≥
1

√2

20. In , if , then prove that triangle

is right angled.

Watch Video Solution

△ ABC √3 sinC = 2 secA − tanA

21. If  and . Find the possible values of 

A. 

B. 

C. 

D. 0

tanα =
m

m + 1
tanβ =

1

2m + 1

tan(α + β)

2

1

−1

https://dl.doubtnut.com/l/_8gOGS8umQ1YN
https://dl.doubtnut.com/l/_LWQ1BnqFf9AG
https://dl.doubtnut.com/l/_8BRnKFKGOsCx


Answer: B

Watch Video Solution

22. If

Watch Video Solution

sin(A − B) = cos(A + B) = , f ∈ dthevalueof2AwhereAand
1

√10,

2

√29

23. Prove that 

Watch Video Solution

= tan 550cos 100sin 100

cos 100 − s ∈ 100

24. Prove that tan 

Watch Video Solution

70∘ = tan 20∘ + 2tan 50∘

https://dl.doubtnut.com/l/_8BRnKFKGOsCx
https://dl.doubtnut.com/l/_7P3jVYsqj1We
https://dl.doubtnut.com/l/_PCxcFPWa6iti
https://dl.doubtnut.com/l/_J2NHdH8ei5Ew


25. Find the value of

Watch Video Solution

+ +
cot 25∘ + cot 55∘

tan 25∘ + tan 55∘

cot 55∘ + cot 100∘

tan 55∘ + tan 100∘

cot 100∘ + cot 25∘

tan 100∘ + tan 25∘

26. Prove that 

Watch Video Solution

(1 + tan 1∘ )(1 + tan 2∘ )...(1 + tan 45º) = 223

27. If  then �nd the value of 

Watch Video Solution

A = ,
π

5

8

∑
r= 1

tan(rA)tan((r + 1)A).

28. In  if  then �nd all possible values of 

Watch Video Solution

ABC, ∠A = ,
π

4
tanB tanC.

https://dl.doubtnut.com/l/_QHihkHHcQoIQ
https://dl.doubtnut.com/l/_t1ipGqsXpJtT
https://dl.doubtnut.com/l/_m8gvLWC2ULz7
https://dl.doubtnut.com/l/_vxBDNdfWuMyO


29. If  then prove that

triangle ABC is an equilateral triangle.

Watch Video Solution

tan3 A + tan3 B + tan3 C = 3 tanA tanB tanC,

30. In  and , then prove that 

Watch Video Solution

sinA = sinB cosA = cosB

= 0
sin(A − B)

2

31. Prove that 

Watch Video Solution

cos 550 + cos 650 + cos 1750 = 0

32. Prove that: 

Watch Video Solution

cos 180 − s ∈ 180 = √2sin 270

https://dl.doubtnut.com/l/_AdckVuqZTsaA
https://dl.doubtnut.com/l/_IolWR0Vz5Kwt
https://dl.doubtnut.com/l/_XpficzFQOwYu
https://dl.doubtnut.com/l/_goIo2J9vt8qo
https://dl.doubtnut.com/l/_aYF9uwxavpLA


33. Prove that:  

Watch Video Solution

= tanA
sin 5A − sin 3A

cos 5A + cos 3A
= tan 2A

sinA − sin 3A

cosA + cos 3A

34. Prove that .

Watch Video Solution

= tan 3A
sinA + sin 2A + sin 4A + sin 5A

cosA + cos 2A + cos 4A + cos 5A

35. Prove that

Watch Video Solution

cosα + cos β + cos γ + cos(α + β + γ) = 4 cos( )cos( )cos(
α + β

2

β + γ

2

36. If n is an odd positive interger, then 

Watch Video Solution

( )
n

+ ( )
n

=
cosA + cosB

sinA − sinB

sinA + sinB

cosA − cosB

https://dl.doubtnut.com/l/_aYF9uwxavpLA
https://dl.doubtnut.com/l/_xH9mLhFgfuvX
https://dl.doubtnut.com/l/_YeX1W2kLR0sR
https://dl.doubtnut.com/l/_nON27NQnB6v5
https://dl.doubtnut.com/l/_f30bEwSIyLw6


37. Find the Value of 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(cosα + cos β)
2

+ (sinα + sinβ)
2

4 cos2( )
α − β

2

4 cos2( )
α + β

2

4 cos2(α − β)

cos2( )
α + β

2

38. In quadrilateral  if 

 then

�nd the value of 

Watch Video Solution

ABCD,

sin( )cos( ) + sin( )cos( ) = 2
A + B

2

A − B

2

C + D

2

C − D

2

.
sinA

2
sinB

2

sinC

2
sinD

2

https://dl.doubtnut.com/l/_f30bEwSIyLw6
https://dl.doubtnut.com/l/_IOfz3NVxVcOz


39. If 

Prove that  is right-angled isosceles.

Watch Video Solution

ABC, sinC + cosC + sin(2B + C) − cos(2B + C)) = 2√2.

ABC

40. If  and  are acute angles such that , where constant, �nd

the maximum possible value of the expression

.

Watch Video Solution

α β α + β = λ

sinα + sinβ + cosα + cos β

41. Prove that

Watch Video Solution

n

∑
r= 1

( ) = , (wheren ∈ N).
1

cos θ + cos(2r + 1)θ

sinnθ

2 sin θ cos θ cos(n + 1)θ

https://dl.doubtnut.com/l/_zyHGEkb78EqI
https://dl.doubtnut.com/l/_e6xZAnie33wv
https://dl.doubtnut.com/l/_HEkvt03LsXsl


42. Prove that: 

(a)  (b) 

Watch Video Solution

= tan θ
sin 2θ

1 + cos 2θ
= cot θ

1 + sin 2θ + cos 2θ

1 + sin 2θ − cos 2θ

43. Prove that 

Watch Video Solution

= ( )
2

1 + sin 2θ

1 − sin 2θ

1 + tan θ

1 − tan θ

44. If  , �nd the maximum and minimum values of 

Watch Video Solution

α + β + 900

s ∈ αs ∈ β.

45. If  , then �nd the values of 

Watch Video Solution

sinA = , where00 < A < 9003

5

sin 2A, cos 2A, tan 2Aand sin 4A

https://dl.doubtnut.com/l/_8IWi7eE46UJZ
https://dl.doubtnut.com/l/_f7eeHAUky4bM
https://dl.doubtnut.com/l/_QsSZLGq4dsex
https://dl.doubtnut.com/l/_SMlzok4m3Zlo


46. Find the Value of 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

 √2 + √2 + 2 cos 4θ

2 cos θ

cos θ

2 cos( )
θ

2

2 cos( )
θ

4

47. Prove that 

Watch Video Solution

=
sec 8θ − 1

sec 4θ − 1

tan 8θ

tan 2θ

48. Prove that  .

W t h Vid S l ti

+ 2 + 4 =
tanπ

16

tanπ

8

cot π

16

https://dl.doubtnut.com/l/_SMlzok4m3Zlo
https://dl.doubtnut.com/l/_VMSAHtR0dTCb
https://dl.doubtnut.com/l/_fbK0G24K07lk
https://dl.doubtnut.com/l/_D1JfvrYssuYX


Watch Video Solution

49. Prove that: 

Watch Video Solution

+ + + =
cos4 π

8

cos4(3π)

8

cos4(5π)

8

cos4(7π)

8

3

2

50. If `pi

Watch Video Solution

51. If  and  prove that 

 .

Watch Video Solution

sinα + sinβ cosα + cos β = b,

= ± √
tan(α − β)

2
4 − a2 − b2

a2 + b2

52. Prove that 

h id l i

= sin 2A.

1 − tan2( − A)π

4

1 + tan2( − A)π

4

https://dl.doubtnut.com/l/_D1JfvrYssuYX
https://dl.doubtnut.com/l/_bVfLz2aQ6nKA
https://dl.doubtnut.com/l/_dok7DFQ5U04N
https://dl.doubtnut.com/l/_QLggYWqF670W
https://dl.doubtnut.com/l/_ljaHK3C9IfzY


Watch Video Solution

53. If  , prove that 

Watch Video Solution

= √
tan θ

2
2 − b

a + b

tanϕ

2
cosα =

1 cos ϕ + b

a + b cos ϕ

54. If  , prove that  .

Watch Video Solution

(cos θ = cosα cos β tan tan = tan2θ + α

2
θ − α

2

β

2

55. If  prove that  .

Watch Video Solution

tanβ = .
tanα + tanγ

1 + tanα tanγ
s ∈ 2β =

sin 2α + sin 2γ

1 + sin 2α sin 2γ

56. Prove that .

Watch Video Solution

(4 cos2 9∘ − 3)(4 cos2 27∘ − 3) = tan 9∘

https://dl.doubtnut.com/l/_ljaHK3C9IfzY
https://dl.doubtnut.com/l/_70tkvEORaDps
https://dl.doubtnut.com/l/_rudjTnTbWk7x
https://dl.doubtnut.com/l/_ngy7hcHBxDeu
https://dl.doubtnut.com/l/_1kWobclGgoYE
https://dl.doubtnut.com/l/_QfC6hHep48gE


57. Prove that .

Watch Video Solution

(4 . − 1 = 2 )
cos(2π)

7
cos π

7

cos(2π)

7

58. Evaluate , where 

Watch Video Solution

cosα cos 2α cos 3α.......... cos 999α α =
2π

1999

59. prove that 

terms 

Watch Video Solution

sin θ
.

sec 3θ + sin 3θ, sec 32θ + sin 32θ
.

sec 3
3
θ + up → n

= [tan 3nθ − tan θ]
1

2

60. Let  Then �nd the minimum

value of 

Watch Video Solution

f(x) = 2 cos ec2x + secx + cos ecx.

f(x)f or x ∈ (0, ).
π

2

https://dl.doubtnut.com/l/_QfC6hHep48gE
https://dl.doubtnut.com/l/_lzh5j7SSCkrn
https://dl.doubtnut.com/l/_k2JGiucnSHpy
https://dl.doubtnut.com/l/_7o6oNgMWxAez
https://dl.doubtnut.com/l/_8CSiG6ye6Mug


61. Find the maximum and minimum values of

Watch Video Solution

cos2 θ − 6s∫hη cos θ + 3 sin2 θ + 2.

62. If  prove that  , where `0

Watch Video Solution

tanα = , sinβ = ,
1

7

1

√10
α + 2β =

π

4

63. Prove that  is a root of polynomial equation 

Watch Video Solution

tanπ

10

5x4 − 10x2 + 1 = 0.

64. If  prove that 

Watch Video Solution

x + y + z = xyz

+ + = .
2x

1 − x2

2y

1 − y2

2z

1 − z2

2x

1 − x2

2y

1 − y2

2z

1 − z2

https://dl.doubtnut.com/l/_8CSiG6ye6Mug
https://dl.doubtnut.com/l/_1bOsusg0DBQB
https://dl.doubtnut.com/l/_h9LPI3OK2Mvb
https://dl.doubtnut.com/l/_j4I4mtqr29WY


65. Prove that `1+cotthetalt=cottheta/2for0

Watch Video Solution

66. Find the angle  whose cosine is equal to its tangent.

Watch Video Solution

θ

67. Find the value of 

Watch Video Solution

cos 12∘ + cos 84∘ + cos 156∘ + cos 132∘

68. Prove that .

Watch Video Solution

cos 36∘ cos 72∘ cos 108∘ cos 144∘ = 1/16

https://dl.doubtnut.com/l/_j4I4mtqr29WY
https://dl.doubtnut.com/l/_gqxSXLaU8e2P
https://dl.doubtnut.com/l/_3TRxeSwXBimX
https://dl.doubtnut.com/l/_NE1bVHbVXYLN
https://dl.doubtnut.com/l/_1Yugrs14LPvY


69. Show that 

Watch Video Solution

4sin 270 = (5 + √5) − (3 − √5)
1
2

1
2

70. Prove that: 

Watch Video Solution

tan = √4 + 2√2 − (√2 + 1)
π

16

71. Find the quadratic equation whose roots are  and 

?

Watch Video Solution

tan( )
π

8
tan( )

5π

8

72. Prove that cos

Watch Video Solution

20∘ cos 40∘ cos 60∘ cos 80∘ =
1

16

https://dl.doubtnut.com/l/_Tt6ZLRzK3sc3
https://dl.doubtnut.com/l/_fMkZsTxqFpRO
https://dl.doubtnut.com/l/_B3a93Iv5krGH
https://dl.doubtnut.com/l/_Is2O5nn8vbQM


73. The value of  is equal to .

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sin 10∘ sin 30∘ sin 50∘ sin 70∘

1

8

1

32

1

16

1

12

74. The value of  is equal to

A. 

B. 

C. 

D. 

tan 20∘ tan 40∘ tan 80∘

tan 60∘

cot 60∘

tan 45∘

tan 80∘

https://dl.doubtnut.com/l/_EUYoYTJeRzJ3
https://dl.doubtnut.com/l/_oEtKlnscWN9X


Answer: A

Watch Video Solution

75. If  , prove that: 

Watch Video Solution

θ =
π

2n + 1
2n cos θ cos 2θcos 22cos 2n− 1θ = 1.

76. 

Watch Video Solution

cos cos cos cos =
2π

15
4π
15

8π

15

16π

15

1

16

77. Prove that 

Watch Video Solution

sin 60sin 420sin 660sin 780 −
1

16

78. Find the value of 2 − −
cos2 π

7
cos2 π

7
cos π

7

https://dl.doubtnut.com/l/_oEtKlnscWN9X
https://dl.doubtnut.com/l/_VME5TeYmDjfo
https://dl.doubtnut.com/l/_MbkGnB78RtpJ
https://dl.doubtnut.com/l/_AIGNFXQXqtQl
https://dl.doubtnut.com/l/_VSHOvPsl4a11


Watch Video Solution

79. Find the value of 

Watch Video Solution

+ +
cos(2π)

7

cos(4π)

7

cos(6π)

7

80. Prove that 

Watch Video Solution

sin θ + s ∈ 3θ + sin 5θ + + sin(2n − 1)θ = .
sin2 nθ

sin θ

81. Prove that 

  

Watch Video Solution

+ + +
cos 3x

sin 2x sin 4x

cos 5x

sin 4x sin 6x
cos 7x

sin 6x sin 8x

cos 9x

sin 8x sin 10x

= (co secx)[co sec 2x − co sec 10x]
1

2

https://dl.doubtnut.com/l/_VSHOvPsl4a11
https://dl.doubtnut.com/l/_auY7JbIJGiua
https://dl.doubtnut.com/l/_4Sl4ZtIkyZCO
https://dl.doubtnut.com/l/_90Z0U1VHx4fe


82. Prove that

.

Watch Video Solution

2sin 2∘ + 4sin 4∘ + 6sin 6∘ + ....... . + 180sin 180∘ = 90cot 10∘

83. If  prove that 

Watch Video Solution

A + B + C = 180,

cos2 A + cos2 B + cos2 C = 1 − 2 cosA cosB cosC.

84. If , prove that : 

Watch Video Solution

A + B + C = 1800

cos2 A + cos2 B − cos2 C = 1 − 2 sinA sinB cosC

85. In triangle ABC, prove that

sin(B + C − A) + sin(C + A − B) + sin(A + B − C) = 4 sinA sinB sin

https://dl.doubtnut.com/l/_Ay0o7RFWbR5t
https://dl.doubtnut.com/l/_wsARXRdODVg9
https://dl.doubtnut.com/l/_o94q5OZJklZi
https://dl.doubtnut.com/l/_uEmaR1jSOkhl


.

Watch Video Solution

86. If  prove that 

Watch Video Solution

A + B + C = π,

+ − = 1 − 2 .
sin2 A

2

sin2 B

2

sin2 C

2

cosA

2

cosB

2

sinC

2

87. Prove that, in triangle ABC

Watch Video Solution

sin3 A cos(B − C) + sin3 B cos(C − A) + sin3 C cos(A − B) = 3 sinA sin

88. If  , prove that 

Watch Video Solution

A + B + C = π

cot A + cot B + cot C − cos ecA
.

cos ecB
.

cos ecC = cot A
.

cot B
.

cot C.

https://dl.doubtnut.com/l/_uEmaR1jSOkhl
https://dl.doubtnut.com/l/_mIYOIUAWNqVH
https://dl.doubtnut.com/l/_7YKt034kcGvy
https://dl.doubtnut.com/l/_Oo7bGpaVg2Vk


89. If  prove that

Watch Video Solution

A + B + C = π,

+ + tanA + tanB + tanC − 2 cot A
tanA

tanB
.

tanC

tanB

tanA
.
tanC

tanC

tanA
.

tanB

90. In triangle  if  then

the value of  is

Watch Video Solution

ABC, cot A cot C = and cot B cot C = ,
1
2

1

18

tanC

91. If  then �nd the value of 

Watch Video Solution

cos(A + B + C) = cosA cosB cosC,

8 sin(B + C)sin(C + A)sin(A + B)

sin 2A sin 2B sin 2C

92. If  then prove thatx + y + z = ,
π

2

∣∣sinx siny sin z cos x cos y cos z cos3 x cosy y cos3 z∣∣ = 0

https://dl.doubtnut.com/l/_TW2sEZ5abX6c
https://dl.doubtnut.com/l/_TOzA5fn9Pkk7
https://dl.doubtnut.com/l/_JlOD1zy18i8o
https://dl.doubtnut.com/l/_uvyTpLLKVpfX


Watch Video Solution

93. The product of the sines of the angles of a triangle is  and the

product of their cosines is  Show that the tangents of the angles are

the roots of the equation 

Watch Video Solution

p

q.

qx3 − px2 + (1 + q)x − p = 0.

94. If  then �nd the xamimum value of 

Watch Video Solution

x2 + yx2 = 4
x3 + y3

x + y

95. If  then �nd the range of 

Watch Video Solution

+ = 1,
x2

4

y2

9
2 + y.

96. If  then �nd the range of  .x2 + y2 = x2y2 5x + 12y + 7xy

xy

https://dl.doubtnut.com/l/_uvyTpLLKVpfX
https://dl.doubtnut.com/l/_PUGW92wupTrX
https://dl.doubtnut.com/l/_h1mmgF2c5sqI
https://dl.doubtnut.com/l/_dEtnu44mEpHe
https://dl.doubtnut.com/l/_ISYjgaX4B18r


Watch Video Solution

97. For all,  �nd the range of  .

Watch Video Solution

x, y ∈ R.
(x + y)(1 − xy)

(1 + x2)(1 + y2)

98. If  and  then �nd the minimum value of 

Watch Video Solution

x, y ∈ R x2 + y2 + xy = 1,

x3y + xy3 + 4.

99. Prove that in a 

Watch Video Solution

ABC, sin3 A + sin2 B + sin2 C ≤ .
9

4

100. Prove that in .

Watch Video Solution

△ ABC, 2 cosA cosB cosC ≤
1

8

https://dl.doubtnut.com/l/_ISYjgaX4B18r
https://dl.doubtnut.com/l/_89yqMpkxb3bM
https://dl.doubtnut.com/l/_n4djwAIKKNhB
https://dl.doubtnut.com/l/_l4qPukR2iwNE
https://dl.doubtnut.com/l/_fq4ASfgQbm0j


101. In , prove that .

Watch Video Solution

△ ABC cos2 A + cos2 B + cos2 C ≥
3

4

102. In , prove that .

Watch Video Solution

△ ABC sin( ) + sin( ) + sin( ) ≤
A

2
B

2

C

2

3

2

103. Find the least value of  in an acute angled

triangle.

Watch Video Solution

secA + secB + secC

104. If  prove that 

Watch Video Solution

A + B + C = π, + + ≥ 1.
tan2 A

2

tan2 B

2

tan2 C

2

https://dl.doubtnut.com/l/_fq4ASfgQbm0j
https://dl.doubtnut.com/l/_8WayuQhqV0VM
https://dl.doubtnut.com/l/_Ct7LaIhFpvGv
https://dl.doubtnut.com/l/_TTsL6bJNSqZU
https://dl.doubtnut.com/l/_B4eeqdroaxJt
https://dl.doubtnut.com/l/_M2qf9PTfdVdu


105. In a  if  then show that 

 are in 

Watch Video Solution

ABC, , , are ∈ A
.

P .,
tanA

2
tanB

2
tanC

2

cosA, cosB, cosC A
.

P .

106. if ABC is a triangle and  are in H.P.

Then �nd the minimum value of 

Watch Video Solution

tan( ), tan( ), tan( )
A

2
B

2
C

2

cot( )
B

2

107. In  if  , then prove

that 

Watch Video Solution

ABC, sin3 θ = sin(A − θ)sin(B − θ)sin(C − θ)

cot θ = cot A + cot B + cot C.

108. Find the sum of series  to n

terms

co secθ + co sec 2θ + co sec 4θ + .......

https://dl.doubtnut.com/l/_M2qf9PTfdVdu
https://dl.doubtnut.com/l/_9op56ZzHi1pG
https://dl.doubtnut.com/l/_TubuYxjiX4qH
https://dl.doubtnut.com/l/_wJ7ahn3KALf9


Watch Video Solution

109. If  then show that

Watch Video Solution

= = ,
x

tan(θ + α)

y

tan(θ + β)

z

tan(θ + γ)

∑ sin2(α − β) = 0
x + y

x − y

110. If  �nd the value of  terms of p

and q.

Watch Video Solution

tan 6θ = p/q (pco sec 2θ − q sec 2θ)
1

2

111. If `0

Watch Video Solution

https://dl.doubtnut.com/l/_wJ7ahn3KALf9
https://dl.doubtnut.com/l/_NjlMy9VucDqa
https://dl.doubtnut.com/l/_y0zfs9WkG5Ka
https://dl.doubtnut.com/l/_bi6ytpYW4Nv2


112. Let A,B,C, be three angles such that  and 

Find all possible values of  such that  are the angles of a

triangle.

Watch Video Solution

A =
π

4
tanB, tanC = p.

p A, B, C

113. If `s in A=(12)/(13)a n dsinB=4/5,\ w h e r e\ pi/2

Watch Video Solution

114. Prove that :

Watch Video Solution

= (2 cos θ − 1)(2 cos 2θ − 1)(2cos 22θ − 1)…(2cos 2n− 1θ − 1
2cos 2nθ + 1

2 cos θ + 1

115. If  Prove that  .

Watch Video Solution

tan( + ) = tan3( + ).
π

4

π

4

x

2
=

siny

sinx

3 + sin2 x

1 + 3 sin2
x

https://dl.doubtnut.com/l/_7vYr8ZJWVB4J
https://dl.doubtnut.com/l/_kD7USlHm77KW
https://dl.doubtnut.com/l/_OzDWrXhEf6ie
https://dl.doubtnut.com/l/_2Sh5bz1G3aEn


116. If  Find the value 

Watch Video Solution

(1 + sin t)(1 + cos t) = .
5

4
(1 − sin t)(1 − cos t)

117. For all  in  show that the 

Watch Video Solution

θ [0, ]
π

2
cos(sin θ) ≥ sin(cos θ)

118. Prove that  never lies between 

Watch Video Solution

tan 3x

tanx
and 3.

1

3

119. Prove that

Watch Video Solution

n− 1

∑
k= 1

(n − k) = − , wheren ≥ 3isan ∈ te ≥ r
cos(2kπ)

n

n

2

https://dl.doubtnut.com/l/_2Sh5bz1G3aEn
https://dl.doubtnut.com/l/_yWz6ZfQyemVA
https://dl.doubtnut.com/l/_Rb4KKe6bst3j
https://dl.doubtnut.com/l/_FIhlo7wt3bNI
https://dl.doubtnut.com/l/_Fuds8w9Do59d


Exercise 3.1

1. In , if  then prove that

triangle is isosceles right angled.

Watch Video Solution

△ ABC cosA + sinA − = 0
2

cosB + sinB

2. If X is  of  and  and  is  of 

and , then

Watch Video Solution

A. M. tan( )
π

9
tan( )

5π

18
y A. M. tan( )

π

9

tan( )
7π
18

3. Find the value of 

.

Watch Video Solution

cos (sin + cos ) + sin (cos − sin )
π

12

5π

12

π

4

π

12

5π

12

π

4

https://dl.doubtnut.com/l/_CTPCkeDU5XEc
https://dl.doubtnut.com/l/_ZOcJ3w97q3Kj
https://dl.doubtnut.com/l/_TRVecmQcwjww


4. If  and , then �nd the value of 

.

Watch Video Solution

cos(α + β) + sin(α − β) = 0 tanβ ≠ 1

tanα

5. If  and . Then �nd the

value of .

Watch Video Solution

sinA + cos 2A = 1/2 cosA + sin 2A = 1/3

sin 3A

6. If , then �nd the value

of 

Watch Video Solution

sinx + siny + sin z = 0 = cos x + cos y + cos z

cos(θ − x) + cos(θ − z)

7. In a triangle ABC, if  then prove

that 

sinA sin(B − C) = s9nC sin(A − B),

cot A, cot B, cot Care ∈ A
.
P .

https://dl.doubtnut.com/l/_4NTBFgAjQTaN
https://dl.doubtnut.com/l/_c75BEpwqZ86x
https://dl.doubtnut.com/l/_fwYuq071gLxQ
https://dl.doubtnut.com/l/_JNy8aP4NqgFK


Watch Video Solution

8. Find the value of

Watch Video Solution

(cos 1∘ + sin 1∘ )(cos 2∘ + sin 2∘ )(cos 3∘ + sin 3∘ )...(cos 45∘ sin 45∘ )

cos 1∘ cos 2∘ cos 3∘ ...cos 45∘

9. Find the maximum value of  for which a

maximum value occurs.

Watch Video Solution

√3 sinx + cos xandx

10. The maximum value of  for real

values of  is

Watch Video Solution

1 + sin( + θ) + 2 cos( − θ)
π

4

π

4

θ

https://dl.doubtnut.com/l/_JNy8aP4NqgFK
https://dl.doubtnut.com/l/_zc0rBVRUE8Yo
https://dl.doubtnut.com/l/_vU73ql7XvkYO
https://dl.doubtnut.com/l/_lNhy4gVIy5Hn


Exercise 3.2

11. show that 

Watch Video Solution

2sin x + 2cos x ≥ 2
1 − 1

√2

1. If , then �nd the value of 

Watch Video Solution

A + B = 225∘ ×
cot A

1 + cot A

cot B
1 + cot B

2. If , and , then �nd the value of 

.

Watch Video Solution

tanA − tanB = x cot B − cot A = y

cot(A − B)

3. Prove that .

Watch Video Solution

= tan 3θ tan θ
tan2 2θ − tan2 θ

1 − tan2 2θ tan2 θ

https://dl.doubtnut.com/l/_v59tB8KKdY7V
https://dl.doubtnut.com/l/_KPmR8VlRjiDk
https://dl.doubtnut.com/l/_fYgnBSmElLdi
https://dl.doubtnut.com/l/_DL9Wun3Ww1sv


4. If , then =__________

Watch Video Solution

A + B = 45∘ (1 + tanA)(1 + tanB)

5. If , then prove that .

Watch Video Solution

tanA = 1/2, tanB = 1/3 cos 2A = sin 2B

6. If , then �nd the value of .

Watch Video Solution

P + Q =
7π
6

(√3 + tanP) × (√3 + tanQ)

7. if  then prove that 

Watch Video Solution

tanβ =
n sinα cos β

1 − n sin2 α
tan(α − β) = (1 − n)tanα.

https://dl.doubtnut.com/l/_DL9Wun3Ww1sv
https://dl.doubtnut.com/l/_tgMyifmiPk1P
https://dl.doubtnut.com/l/_3NUHVNi0XrIz
https://dl.doubtnut.com/l/_roobYiIUk8at
https://dl.doubtnut.com/l/_s84uNHFZL0ZS


Exercise 3.3

1. (a) Prove that   

(b) Prove that 

Watch Video Solution

sin 65∘ + cos 65∘ = √2cos 20∘

sin 47∘ + cos 77∘ = cos 17∘

2. Prove that: 

Watch Video Solution

cos 800 + cos 400 − cos 200 = 0

3. Prove that sin 10Â° + sin 20Â° + sin 40Â° + sin 50Â°=sin 70Â° + sin 80

Watch Video Solution

4. 

Watch Video Solution

+ + + = 0
cos π

5

cos(2π)

5

cos(6π)

5

cos(7π)

5

https://dl.doubtnut.com/l/_1NSY8GwQfGjR
https://dl.doubtnut.com/l/_kiaUQAagIodr
https://dl.doubtnut.com/l/_WLQl588D0NYa
https://dl.doubtnut.com/l/_hUy19Tt9YdXt


5. If show that 

Watch Video Solution

sinα − sinβ = and cos β − cosα = ,
1

3

1

2

=
cot(α + β)

2

2

3

6. If  prove that: 

Watch Video Solution

cos ecA + secA = cos ecB + secB,

tanAtanB =
cot(A + B)

2

7. 

Watch Video Solution

sin 25∘ cos 115∘ = (sin 40∘ − 1)
1

2

8. If  , prove that 

h id l i

x cos θ = y cos(θ + ) = z cos(θ + )
2π

3
4π
3

xy + yz + zx = 0.

https://dl.doubtnut.com/l/_hUy19Tt9YdXt
https://dl.doubtnut.com/l/_nh1OJRTP8DkE
https://dl.doubtnut.com/l/_JdKNoP60dPZs
https://dl.doubtnut.com/l/_41DIOydkdwBz
https://dl.doubtnut.com/l/_VaCgW1DUk2O5


Watch Video Solution

9. If  show that 

.

Watch Video Solution

y sinϕ = x sin(2θ + ϕ)

(x + y)cot(θ + ϕ) = (y − x)cot θ

10. If , prove that 

.

Watch Video Solution

cos(A + B)sin(C + D) = cos(A − B)sin(C − D)

cot A cot B cot C = cot D

11. If  , prove that (a) 

Watch Video Solution

tan(A + B) = 3 tanA sin(2A + B) = 2 sinB

12. if  then prove that  =
x

2

cosA

cosB

= tan
x tanA + y tanB

x + y

A + B

2

https://dl.doubtnut.com/l/_VaCgW1DUk2O5
https://dl.doubtnut.com/l/_jhTjgahKTnyF
https://dl.doubtnut.com/l/_VKBABMydqENv
https://dl.doubtnut.com/l/_SPDzgPWGepj7
https://dl.doubtnut.com/l/_9AOXuXhtotDo


Exercise 3.4

Watch Video Solution

13. If , then �nd the smallest

positive value of x.

Watch Video Solution

= 1
cos 6x + 6 cos 4x + 15 cos 2x + 10

cos 5x + 5 cos 3x + 10 cos x

1. 

Watch Video Solution

= tanA
1 + sin 2A − cos 2A

1 + sin 2A + cos 2A

2. Prove that 

Watch Video Solution

= = tan( + A)
1 + sin 2A

cos 2A

cosA + sinA

cosA − sinA

π

4

https://dl.doubtnut.com/l/_9AOXuXhtotDo
https://dl.doubtnut.com/l/_tDkUPZuBi6Vr
https://dl.doubtnut.com/l/_t5a2OBf6X7K7
https://dl.doubtnut.com/l/_Amz1Xcg4EOYK


3. Prove that .

Watch Video Solution

cot θ − tan θ = 2 cot 2θ

4. Prove that .

Watch Video Solution

= sec 2θ − tan 2θ
cos θ − sin θ

cos θ + sin θ

5. 

Watch Video Solution

tan( + θ) − tan( − θ) = 2 tan 2θ
π

4

π

4

6. Prove that 

Watch Video Solution

cos ecA − 2 cot 2A cosA = 2 sinA.

7. Prove that .cos3 θ sin 3θ + sin3 θ cos 3θ = sin 4θ
3

4

https://dl.doubtnut.com/l/_k4tSd8ou2QWS
https://dl.doubtnut.com/l/_EEv4zAGKn7lF
https://dl.doubtnut.com/l/_AmZe84PDvnL5
https://dl.doubtnut.com/l/_NBYwKvS9zM0x
https://dl.doubtnut.com/l/_5yC8wDhvvMkU


Watch Video Solution

8. 

Watch Video Solution

− =
sin2 3A

sin2 A

cos2 3A

cos2 A

9. Prove that 

Watch Video Solution

(1 + sec 2θ)(1 + sec 4θ)(1 + sec 8θ) =
tan 8θ

tan θ

10. If in an isosceles triangle with base 'a', vertical angle  and lateral

side each of length 'b' is given then value of  equals

Watch Video Solution

20∘

a3 + b3

11. In  and , then value of 

 is

ΔABC, a = 3, b = 4 c = 5

sinA + sin 2B + sin 3C

https://dl.doubtnut.com/l/_5yC8wDhvvMkU
https://dl.doubtnut.com/l/_nCKWqc2gKWA0
https://dl.doubtnut.com/l/_LFyP9c1ZlAsz
https://dl.doubtnut.com/l/_tBXKsa56JOcy
https://dl.doubtnut.com/l/_DoxKgEemvYXw


Watch Video Solution

12. If  (A)  (B) `-sqrt(11) (C) 11

(D) -11

Watch Video Solution

cosA = , then32 sin, sin, =
3

4

A

2

5A

2
√11

13. Find the value of   

.

Watch Video Solution

(4 cos2 9∘ − 1)(4 cos2 27∘ − 1)

(4 cos2 81∘ − 1)(4 cos2 243∘ − 1)

14. If  is an acute angle and  ,then  is equal to

Watch Video Solution

θ sin( ) = √
θ

2
x − 1

2x
tan θ

https://dl.doubtnut.com/l/_DoxKgEemvYXw
https://dl.doubtnut.com/l/_HiT5cDx4pdL7
https://dl.doubtnut.com/l/_IHKhSrqtmlsM
https://dl.doubtnut.com/l/_1ZQbnpbZiXFy


15. In a triangle ABC, if , then prove

that  and  are in AP.

Watch Video Solution

sinA sin(B − C) = sinC sin(A − B)

cos 2A, cos 2B cos 2C

16. Let , then  

(a) show that   

(b) show that .  

(c) Prove that  is a root of the equation .

Watch Video Solution

a =
π

7

sin2 3a − sin2 a = sin 2a sin 3a

co seca = co sec 2a + co sec 4a

cos a 8x3 + 4x2 − 4x + 1 = 0

17. Show that 

Watch Video Solution

− = 4
1

sin 10∘

√3

cos 10∘

https://dl.doubtnut.com/l/_OR5ncJo6zYMX
https://dl.doubtnut.com/l/_FEXSC5H49WBv
https://dl.doubtnut.com/l/_LH0WFIgDT4kL


18. Prove that

Watch Video Solution

2 sin2 β + 4 cos(α + β)sinα sinβ + cos 2(α + β) = cos 2α

19. If  and  �nd the smallest positive value of x.

Watch Video Solution

tanx =
a

b
tan 2x =

b

a + b

20. 

Watch Video Solution

tan θ + tan(600 + θ) + tan(1200 + θ) = 3 tan 3θ

21. If , then prove that .

Watch Video Solution

A = 110∘ = − tanA
1 + √1 + tan2 2A

tan 2A

https://dl.doubtnut.com/l/_KRsKAzcJ55Ly
https://dl.doubtnut.com/l/_6rLhRP9ZO7Gu
https://dl.doubtnut.com/l/_UBiPEj3B0cPH
https://dl.doubtnut.com/l/_B3Co2gUxp3Jl


22. If  and  are the two di�erent roots of equations 

, prove that  

(a)  (b) 

Watch Video Solution

α β

α cos θ + b sin θ = c

tan(α − β) =
2ab

a2 − b2
cos(α + β) =

a2 − b2

a2 + b2

23. If , then prove that .

Watch Video Solution

tanβ = cos θ tanα tan2 =
θ

2

sin(α − β)

sin(α + β)

24. If  and  where 

 and  are sides of triangle  then 

Watch Video Solution

cos θ = , cos ϕ =
a

b + c

b

a + c
cosψ =

c

a + b

θ, ϕ, ψ ∈ (0, π) a, b, c ABC

tan2( ) + tan2( ) + tan2( ) =
θ

2

ϕ

2

ψ

2

25. If prove that cos θ = ,
cosα − cos β

1 − cosα cos β
= ± .

tan θ

2

tanα

2

cot β

2

https://dl.doubtnut.com/l/_LUSzqi8pEe83
https://dl.doubtnut.com/l/_HHLBSFOnW9HY
https://dl.doubtnut.com/l/_oJIoxw2c99Qg
https://dl.doubtnut.com/l/_0EH2lxOjCZt7


Exercise 3.5

Watch Video Solution

26. If , prove that  

 is independent of  and .

Watch Video Solution

tan θ tanϕ = √
a − b

a + b

a − b cos 2θ)(a − b cos 2ϕ) θ ϕ

1. Find the value of .

Watch Video Solution

(cos2 66∘ − sin2 6∘ )(cos2 48∘ − sin2 12∘ )

2. 

Watch Video Solution

4(sin 240 + cos 60) = √3 + √15

https://dl.doubtnut.com/l/_0EH2lxOjCZt7
https://dl.doubtnut.com/l/_hLCZkTTwelOF
https://dl.doubtnut.com/l/_qUflnKwY55Lx
https://dl.doubtnut.com/l/_QXI87b0gdEAP


3. 

Watch Video Solution

sin 47∘ + sin 61∘ − sin 11∘ − sin 25∘ =

4. Find the values of following . (a)  (b) 

Watch Video Solution

tan2 37 + 11

( 7 ) ∘

tan2 37 − 11

( 2 ) ∘

3 tan2 5∘ − 1

3tan 5∘ − tan3 5∘

5. If the value of

where  then �nd the value of 

Watch Video Solution

cot(11 ) + tan(112 ) − cot(112 ) − tan(11 ) = √n
1

4∘

1

2∘

1

2∘

1

4∘

n ∈ N n

6. Find the value of .

h id l i

tan 9∘ + cot 9∘

tan 27∘ + cot 27∘

https://dl.doubtnut.com/l/_FqIwNYUsToN7
https://dl.doubtnut.com/l/_PsZsuJOYIGRp
https://dl.doubtnut.com/l/_OaP3hIJIjcr5
https://dl.doubtnut.com/l/_PKfG8Ap0ke9e


Exercise 3.6

Watch Video Solution

1. Prove that: 

Watch Video Solution

sin200sin400sin600sin800 =
3

16

2. Prove that: 

Watch Video Solution

cos 100cos 300cos 500cos 700 =
3

16

3. Prove that .

Watch Video Solution

sin 12∘ sin 18∘ sin 42∘ sin 48∘ sin 72∘ sin 78∘ =
cos 18∘

32

4.  is equal to
sin(9π)

14

sin(11π)

14

sin(13π)

14

https://dl.doubtnut.com/l/_PKfG8Ap0ke9e
https://dl.doubtnut.com/l/_ARaQvhcnygPA
https://dl.doubtnut.com/l/_pIBH6smUAYTK
https://dl.doubtnut.com/l/_wcGKDgefAAs7
https://dl.doubtnut.com/l/_OBB1vnJT5SM9


Exercise 3.7

Watch Video Solution

5. The value of

 is equal

to___________

Watch Video Solution

sinπ

14

sin(3π)

14

sin(5π)

14

sin(7π)

14

sin(9π)

14

sin(11π)

14

sin(13π)

14

1. The value of  is

Watch Video Solution

cos + cos + cos + cos + cos ,
π

11
3π
11

5π
11

7π
11

9π
11

2. The average value of  is

 (iv) none of these

Watch Video Solution

sin 2∘ , sin 4∘ , sin 6∘ .........sin 180∘

(i) cos 10(ii) sin 10(iii) cot 101

90

1

90

1

90

https://dl.doubtnut.com/l/_OBB1vnJT5SM9
https://dl.doubtnut.com/l/_TQr8aOaSz3ns
https://dl.doubtnut.com/l/_RsXIdLxW9RLb
https://dl.doubtnut.com/l/_B5brCoBjitF4


Exercise 3.8

3.  is equal to

Watch Video Solution

n

∑
r= 0

sin2 rπ

n

4. Sum the series:  +.......to n

terms, where 

Watch Video Solution

√1 + cosα + √1 + cos 2α + √1 + cos 3α

0 < α < π

5. The value of

equals

Watch Video Solution

(cos4 1∘ + cos4 2∘ + .... + cos4 179∘ ) − (sin4 1∘ + sin4 2∘ + .... . + sin4 1

https://dl.doubtnut.com/l/_fI5YZB7ka7zh
https://dl.doubtnut.com/l/_SkhQ14Pmmjn7
https://dl.doubtnut.com/l/_yxchwYdSp07f


1. If , prove that : 

Watch Video Solution

A + B + C = 1800

cos2, + cos2, − cos2, = 2 cos, cos, sin,
A

2
B

2

C

2

A

2
B

2

C

2

2. If , show that : 

Watch Video Solution

A + B + C =
π

2

sin2 A + sin2 B + sin2 C = 1 − 2 sinA sinB sinC

3. .

Watch Video Solution

cos2 A + cos2 B + cos2 C = 1 + 2 cosA cosB cosC

4. Prove that :

.

cos2(β − γ) + cos2(γ − α) + cos2(α − β) = 1 + 2 cos(β − γ)cos(γ − α)co

https://dl.doubtnut.com/l/_mFAOWpBSf9Y0
https://dl.doubtnut.com/l/_8Vpn9D8rFmQ7
https://dl.doubtnut.com/l/_wrk9rqTsOKNx
https://dl.doubtnut.com/l/_hhjY0IYaucwF


Watch Video Solution

5. If , show that : 

Watch Video Solution

A + B + C =
π

2

cot A + cot B + cot C = cot A cot B cot C

6. If , prove that : 

Watch Video Solution

A + B + C = π

cot, + cot, + cot, = cot, cot, cot,
A

2

B

2

C

2

A

2

B

2

C

2

7. If , prove that : 

.

Watch Video Solution

A + B + C = π

+ + = 2
cosA

sin b sinC

cosB

sinC sin

cosC

sinA sinB

https://dl.doubtnut.com/l/_hhjY0IYaucwF
https://dl.doubtnut.com/l/_vPkuTq2ViMkQ
https://dl.doubtnut.com/l/_9rgVmNCA6o7w
https://dl.doubtnut.com/l/_FZLiuhGttg2E


Exercise 3.9

8. In a triangle ABC,  and ,

then �nd possible measure of .

Watch Video Solution

cos 3A + cos 3B + cos 3C = 1 ∠A + ∠B < ∠C

∠C

9. In  if , then prove that

triangle is right angled.

Watch Video Solution

△ ABC 2 sin2 C = 2 + cos 2A + cos 2B

1. Let , then �nd the maximum and minimum values of

expression .

Watch Video Solution

x, y ∈ R

x2 + y2

x2 + xy + 4y2

https://dl.doubtnut.com/l/_HzCsEQCVCgMg
https://dl.doubtnut.com/l/_BX0anKdWmX94
https://dl.doubtnut.com/l/_SvVhBBFPWkX5


2. Let . Then show that the maximum value of 

 is 8.

View Text Solution

a2 + b2 = a2 + β2 = 2

S = (1 − α)(a − b) + (1 − α)(1 − β)

3. Find the maximum distance of any point on the curve

 from the origin.

Watch Video Solution

x2 + 2y2 + 2xy = 1

4. If . Find the range of .

Watch Video Solution

− = 1
x2

144

y2

25
+

144

x

25

y

5. If  then �nd the ragne of 2x+y

Watch Video Solution

x2 + y2 + 6x − 4y − 12 = 0

https://dl.doubtnut.com/l/_4naGwQaLvJgl
https://dl.doubtnut.com/l/_TgIlVPk4rPpU
https://dl.doubtnut.com/l/_WHhoMx5RuSLX
https://dl.doubtnut.com/l/_gw6htaNW4NYM


Exercise 3.10

1. In  Prove that  In 

 then �nd the maximum

value of 

Watch Video Solution

ABC + + ≤ .
cos2 A

2

cos2 B

2

cos2 C

2

9

4

+ + = y(x2 + )
cos2 A

2
cos2 B

2
cos2 C

2

1

x2

y.

2. Let  Then prove that  + 

Watch Video Solution

α, β, γ > 0andα + β + γ = .
π

2
√tanα tanβ

√tanβtanγ + √tanα tanγ ≤ √3

3. In acute angled  prove that .

Watch Video Solution

△ ABC tan2 A + tan2 B + tan2 C ≥ 9

https://dl.doubtnut.com/l/_XWEVbox0ekuc
https://dl.doubtnut.com/l/_lnojjtv5lOO7
https://dl.doubtnut.com/l/_FTJmsMIvZsU7


Exercise (Single)

4. In a  

Watch Video Solution

ΔABC sinA sinB sinC ≤
3√3

8

5. In triangle ABC, prove that  and hence, prove

that .

Watch Video Solution

sin sin sin ≤
A

2
B

2

C

2

1

8

co sec + co sec + co sec ≥ 6
A

2

B

2

C

2

1. If  and  then

A. 

B. 

C. 

D. 

cos(A − B) =
3

5
tanA tanB = 2

cosA cosB =
1

5

sinA sinB = −
2

5

cosA cosB = −
1

5

sinA sinB = 1/5

https://dl.doubtnut.com/l/_23gjcZGQIxDH
https://dl.doubtnut.com/l/_eJmY5NtKIKub
https://dl.doubtnut.com/l/_fDNT6geoIX1p


Answer: A

Watch Video Solution

2. If  then A>B (b) A

A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

A = sin 450 + cos 450andB = sin 440,

A > B

A < B

A = B

3.  is equal to

A. 0

tan 1000 + tan 1250 + tan 1000tan 1250

https://dl.doubtnut.com/l/_fDNT6geoIX1p
https://dl.doubtnut.com/l/_uwsH1xRebeY0
https://dl.doubtnut.com/l/_fgT8IvuHDVR9


B. 

C. 

D. 1

Answer: D

Watch Video Solution

1

2

−1

4. If  then 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cos(α + β) = 0 sin(α + 2β) =

−sinα

sinβ

cosα

cos β

https://dl.doubtnut.com/l/_fgT8IvuHDVR9


5. In triangle  if 

 is equal to

A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

ABC,

sinA cosB = and 3tanA = tanB, then cot2 A
1

4

6. Let 

A. 

B. 

C. 

D. none of these.

= and = then =
sin(θ − α)

sin(θ − β)

a

b

cos(θ − α)

cos(θ − β)

c

d

ac + bd

ad + bc

cos(α − β)

sin(α − β)

cos(α + β)



Answer: A

Watch Video Solution

7. If A,B,C are angles of a triangle, then

 independent of A,B,C (b)

function of A,B function of C (d) none of these

A. independent of 

B. function of A,B

C. function of C

D. none of these.

Answer: A

Watch Video Solution

2 cos ec − sinA − cosAis
sinA

2
B

2

sinC

2
cot B

2

A, B, C

8. If  for all  then  isa ≤ 3 cos x + 5 sin(x − ) ≤ b
π

6
x, (a, b)



A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

( − √19√19)

( − 17, 17)

( − √21, √21)

9. If 

A. 1

B. 0

C. 

D. none of these.

Answer: B

Watch Video Solution

= = , thenx + y + z =
x

cos θ

y

cos(θ − )2π
3

z

cos(θ + )2π
3

−1



Watch Video Solution

10. Let  then �nd the value of the expression 

A. x

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = sin 1∘

+ + .... +
1

cos 0∘ cos 1∘

1

cos 1∘ cos 2∘

1

cos 44∘ cos 45∘

1/x

√2/x

x/√2

11. If  is eliminated from the equations  and 

 then  (b)   (d)

A. 

θ x = acos(θ − α)

y = b cos(θ − β), sec2(α − β) cos ec2(α − β) cos2( − β)

sin2(α − β)

sec2(α − β)



B. 

C. 

D. 

Answer: D

Watch Video Solution

co sec2(α − β)

cos2( − β)

sin2(α − β)

12. The minimum vertical distance between the graphs of

 is 2 (b) 1 (c)  (d) 

A. 2

B. 1

C. 

D. 

Answer: D

Watch Video Solution

y = 2 + s ∈ xandy = cos x √2 2 − √2

√2

2 − √2



13. If  , then  is

equilateral (b) isosceles (c) scalene (d) none of these

A. equilateral

B. isosceles

C. scalene

D. none of these.

Answer: A

Watch Video Solution

+ + = 1
tan2(π − A)

4

tan2(π − B)

4

tan2(π − C)

4
ABC

14. if (1+tan )(1+tan4 ) =2 where   (0 , ) then  equal to

A. 

B. 

C. 

α α α ∈
π

16
α

π

20

π

30

π

40



D. 

Answer: A

Watch Video Solution

π

60

15. If  is equal to  (b)  (c) 

 (d) none of these

A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

cos 280 + sin 280 = k3, thencos 170 k3

√2
−

k3

√2

±
k3

√2

k3

√2

−
k3

√2

±
k3

√2



16. Let  and  then the value  is

A. 

B. 

C. 2

D. none of these.

Answer: A

Watch Video Solution

f(θ) =
cot θ

1 + cot θ
α + β =

5π

4
f(α)f(β)

1

2

−
1

2

17. If y = (1 + tan A) (1 - tan B), where  then  is

equal to

A. 9

B. 4

C. 27

D. 81

A − B =
π

4
(y + 1)

y+ 1



Answer: C

Watch Video Solution

18. If  where  then the value of 

 is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

= , = ,
sinx

siny

1

2
cos x
cos y

3

2
x, y ∈ (0, ),

π

2

tan(x + y)

√13

√14

√17

√15

19. If  is equal to

 .  (b) 

cot2 x = cot(x − y)(x − z), then cot 2x

(wherex ≠ )
π

4
(tany + tan z)

1
2

(cot y + cot z)
1
2



 (d) none of these

A. 

B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

(siny + sin z)
1

2

(tany + tanx)
1

2

(cot y + cot z)
1

2

(siny + sin z)
1

2

20. In a  if  then the value of 

 is equal to (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

ABC, tanA : tanB : tanC = 3: 4: 5,

sinA sinB sinC
2

√5

2√5

7

2√5

9

2

3√5

2

√5

2√5

7

2√5

9

2

3√5



Answer: B

Watch Video Solution

21. �nd the value of ?

A. 

B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

sin 27∘ − cos 27∘

−
√3 − √3

2

−
√5 − √5

2

−
√5 − 1

2√2

22. If  then  is equal to  (b) 

 (d) 

cos θ12cos θ2,
tan(θ1 −θ2)

2

tan(θ1 + θ2)

2

1

3
−

1

3

1 −1



A. 

B. 

C. 1

D. 

Answer: B

Watch Video Solution

1

3

−
1

3

−1

23. Let  be such that it . if 

and then the value of  is

A. 

B. 

C. 

D. 

Answer: A

α, β π < α − β < 3π sinα + sinβ = −
21

65

cosα + cos β = −
27
65

cos( )
α − β

2

−
3

√130

3

√130

6

65

−
6

65



Watch Video Solution

24. If  then  is equal to

A. 1

B. 

C. 2

D. 

Answer: A

Watch Video Solution

n = ,
π

4α
tanα tan 2α tan 3α....... . tan(2n − 1)α

1/2

1/3

25.  is equal to

A. 

B. 

C. 

sin 3θ + sin 5θ + sin 7θ + sin 9θ

cos 3θ + cos 5θ + cos 7θ + cos 9θ

tan 3θ

cot 3θ

tan 6θ



D. 

Answer: C

Watch Video Solution

cot 6θ

26. If  are in A.P., then  is equal to  (b)  (c) 

 (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x, y, z
sinx − sin z

cos z − cos x
tany cot y

siny cot y

tany

cot y

siny

cos y



27. If  then 

is equal to 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= = =
cos x
a

cos(x + θ)

b

cos(x + 2θ)

c

cos(x + 3θ)

d

a + c

b + d

(A) (B) (C) (D)
a

d

c

d

b

c

d

a

a

d

C

b

b

c

d

a

28. If 

A. 

B. 

C. 

cosα + cos β = 0 = sinα + sinβ, then cos 2α + cos 2β =

−2 sin(α + β)

−2 cos(α + β)

2 sin(α + β)



D. 

Answer: B

Watch Video Solution

2 cos(α + β)

29. Value of  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3 + cot 800cot 200

cot 800 + cot 200

cot 20∘

tan 50∘

cot 50∘

cot √20∘



30. If  is equal to the integral solution of the inequality 

 and  is equal to the slope of the bisector of the

�rst quadrant, then  is equal to  (b)  (c) 

(d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

tanα

4x2 − 16x + 15 < 0 cos β

sin(α + β)sin(α − β)
3

5

3

5

2

√5
4
5

3

5

3

5

2

√5

4
5

31. Let  then  is equal to 

 (b)   (d) 

A. 

f(n) = 2 cos nx ∀n ∈ N, f(1)f(n + 1) − f(n)

f(n + 3) f(n + 2) f(n + 1)f(2) f(n + 2)f(2)

f(n + 3)



B. 

C. 

D. 

Answer: B

Watch Video Solution

f(n + 2)

f(n + 1)f(2)

f(n + 2)f(2)

32. If  then the value of 

 is equal to  (b) 1 (c) 2 (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin θ1sin θ2 − cos θ1cos θ2 + 1 = 0,

tan( )cot( )
θ1

2

θ2

2
−1 −2

a2 + b2 ≥ 4

a2 + b2 ≤ 4

a2 + b2 ≥ 3

a2 + b2 ≤ 2



33.  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2 − sinα − cosα

sinα − cosα

sec( − )
α

2

π

8

cos( − )
π

8

α

2

tan( − )
α

2

π

8

cot( − )
α

2

π

2

34. If  and  are two distind roots of the equation 

, then  is equal to

A. 

B. 

C. 

x1 x2

a cos x + b sinx = c tan
x1 + x2

2

a

b

b

a

c

a



D. 

Answer: B

Watch Video Solution

a

c

35. If  are in A.P., then 

 are in A.P. (b) G.P. (c) H.P. (d) none of these

A. AP

B. GP

C. HP

D. none of these.

Answer: A

Watch Video Solution

sin(y + z − x), sin(z + x − y), sin(x + y − z)

tanx, tany, tan z



36. If  then

 0 (b) 1 (c) 2 (d)

A. 0

B. 1

C. 2

D. 

Answer: A

Watch Video Solution

= , (β ≠ γ)
tan(α + β + γ)

tan(α − β − γ)

tanγ

tanβ

sin 2α + s ∈ 2β + s ∈ 2γ =

1/2

37. If  then the value of 

 is equal to  (b) 1 (c) 2 (d) 

A. 

B. 1

C. 2

sin θ1sin θ2 − cos θ1cos θ2 + 1 = 0,

tan( )cot( )
θ1

2
θ2

2
−1 −2

−1



D. 

Answer: A

Watch Video Solution

−2

38. The value of the expression

 equals

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

2(sin 1∘ + sin 2∘ + sin 3∘ + .... + sin 89∘ )

2(cos 1∘ + cos 2∘ + .... + cos 44∘ ) + 1

√2

1

√2

1
2

0



39. If A,B,C, are the angles of a triangle such that  then

 are in  (b)  (c)  (d) none of these

A. AP

B. GP

C. HP

D. none of these.

Answer: A

Watch Video Solution

= 3 ,
cot A

2

tanC

2

sinA, sinB, sinC A
.

P . G
.

P . H
.

P .

40. If , then one of the values of  is

A. 

B. 

C. 

D. none of these

2 sec 2θ = tanϕ + cot ϕ θ + ϕ

π

2

π

4

π

3



Answer: B

Watch Video Solution

41. The roots of the equation  are .

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

4x2 − 2√5x + 1 = 0

sin 36∘ , sin 18∘

sin 18∘ , cos 36∘

sin 36∘ , cos 18∘

cos 18∘ , cos 36∘

42. If  are acute positive angles satisfying the equations 

 is

equal to  (b)  (c)  (d) 

AandB

3 sin2 A + 2 sin2 B = 1and3 sin 2A − 2 sin 2B = 0, thenA + 2B

π
π

2

π

4

π

6



A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

π

2

π

4

π

6

43. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos 250 + sin 250 = p cos 500

√2 − p2

−√2 − p2

p√2 − p2

−p√2 − p2



44. The value of  is 4 (b) 2 (c)  (d) 

A. 4

B. 2

C. 

D. 

Answer: D

Watch Video Solution

+ 2 +
cot(7π)

16

cot(3π)

8

cot(15π)

16
−2

−4

−2

−4

45. If  are the smallest positive angles in ascending order of

magnitude which have their sines equal to the positive quantity  then

the value of  is equal to  (b) 

  (d) none of these

α, β, γ, δ

k,

4 + 3 + 2 +
sinα

2

sinβ

2

sinγ

2

sin δ

2
2√1 − k

2√1 + k
√1 − k

2



A. 

B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

2√1 − k

2√1 + k

√1 + k

2

46.   (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: B

isequa < o
sin2 A − sin2 B

sinA cosA − sinB cosB
tan(A − B) tan(A + B)

cot(A − B) cot(A + B)

tan(A − B)

tan(A + B)

cot(A − B)

cot(A + B)



Watch Video Solution

47. If 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. (-1)/(4)`

Answer: D

Watch Video Solution

cos(α − β) = 3 sin(α + β), then + =
1

1 − 3 sin 2α

1

1 − 3 sin 2β
1
2

−1
2

1

4

−1

4

1
2

−1
2

1

4

48. The value of  is equal to  (b) 

(c)  (d) 

A. 

cos2 100 − cos 100cos 500 + cos2 500 4
3

1

3
3

4
3

4
3



B. 

C. 

D. 

Answer: C

Watch Video Solution

1

3

3

4

3

49. If  , prove that 

A. 

B. 0

C. 1

D. none of these.

Answer: B

Watch Video Solution

tan2θ = 2tan2φ + 1 cos 2θ + s ∈2 φ = 0.

−1



50. If  whre  and   

then  is a root of the equation.

A. 

B. 

C. 

D. 

Answer: D

View Text Solution

sinx + co secx + tany = 4 x y ∈ [0, ]
π

2

tan
y

2

a2 + 2α + 1 = 0

a2 + 2a = 0

2a2 − 2a − 1 = 0

a2 − α − 1 = 0

51. If , then the value of  is

A. 

B. 

C. 

D. 

2 sin 2α = tanβ, α, β, ∈ ( , π)
π

2
α + β

3π

4

π

3π

2

5π

4



Answer: B

Watch Video Solution

52. If  then the value of 

 is  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

2|sin 2α| = tanβ + cot β ∣ , α, β ∈ ( π),
π

2

α + β
3π

4
π

3π

2

5π

4

3π

4

π

3π

2

5π

4

53. The value of  is equal tosin3 100 + sin3 500 − sin3 700



A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−
3

2

3

4

−
3

4

−
3

8

54. Let 

then the minimum value of  equal 1 (b) 2 (c) 4 (d) 16

A. 1

B. 2

C. 4

D. 16

Answer: B

P (x) = ( )
2

+ ( ),
1 − cos 2x + sin 2x

1 + cos 2x + s ∈ 2x

1 + cot x + cot2 x

1 + tanx + tan2 x

P (x)



Watch Video Solution

55. If  then the value of k is

A. 1

B. 2

C. 3

D. 4

Answer: D

Watch Video Solution

= k cos
3 − tan2 π

7

1 − tan2 π

7

π

7

56.   (b)  

(d) 

A. 

cos ec + cos ec =
3600

7

5400

7
cos ec

1800

7
cos ec

900

7

sec(1800)

7
sec(900)

7

co sec( )
180∘

7



B. 

C. 

D. 

Answer: A

Watch Video Solution

co sec( )
90∘

7

sec( )
180∘

7

sec( )
90∘

7

57. If  are two values lying in  for which  then 

 is equal to 0 (b)  (c) 2 (d) 1

A. 0

B. 

C. 2

D. 1

Answer: B

Watch Video Solution

θ1andthη2 [2, 2π] tanθ = λ,

tan(θ1)

2

tan(θ2)

2
−1

−1



58. If  where  is always a rational

number (b) an irrational number a positive integer (d) a negative integer

A. a rational number

B. an irrational number

C. a positive integer

D. a negative integer.

Answer: A

Watch Video Solution

tan θ = √n, n ∈ N, ≥ 2, then sec 2θ

59. If  and  is an acute angle , then  is equal to

A. 

B. 

C. 

sin 2θ = cos 3θ θ sin θ

√5 − 1

4

−( )
√5 − 1

4

√5 + 1

4



D. 

Answer: A

Watch Video Solution

−√5 − 1

4

60. If , prove that 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cos x = tany, cos y = tan z and cos z = tanx

sinx = siny = sin z = sin 18∘

2cos 18∘

cos 18∘

sin 18∘

2sin 18∘



61. The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cot 70∘ + 4cos 70∘

1

√3

√3

2√3

1

2

62. If  where x  then  is equal to

A. 

B. 

C. 

D. none of these.

sinx + cos x =
√7
2

∈ [0, ]
π

4
tan( )

x

2

3 − √7
3

√7 − 2
3

4 − √7
4



Answer: B

Watch Video Solution

63. If  then which of the following is not true? 

 (b)   (d) none of these

A. 

B. 

C. 

D. none of these.

Answer: D

Watch Video Solution

= k(k ≠ 1)
tan 3A

tanA

=
cosA

cos 3A

k − 1

2
=

sin 3A

sinA

2k

k − 1
=

cot 3A

cot A

1

k

=
cosA

cos 3A

k − 1

2

=
sin 2A

sinA

2k

k − 1

=
cos 3A

cot A

1

k

64. If  is

always equal to 1 (b) 2 (c)  (d) none of these

x ∈ (π, ), then4 cos2( − ) + √4 sin4 x + sin2 2x
3π

2

π

4
x

2

−2



A. 1

B. 2

C. 

D. none of these.

Answer: B

Watch Video Solution

−2

65. If  where  then  is

equal to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

cos x = ,
2 cos y − 1

2 − cos y
x, y ∈ (0, π)

tanx

2

cot y

2

√2 √3
1

√2

1

√3

√2

√3

1

√2

1

√3



Watch Video Solution

66.  1 (b) 2 (c) 3 (d) 4

A. 1

B. 2

C. 3

D. 4

Answer: C

Watch Video Solution

cot 160cot 440 + cot 440cot 760 − cot 760cot 160 =

67. If tan x =  then  is equal to

A. 

B. 

b

a
√ + √

a + b

a − b

a − b

a + b

2 sinx/√2 sin 2x

2 cos x/√cos 2x



C. 

D. 

Answer: B

Watch Video Solution

2 cos x/√sin 2x

2 sinx/√cos 2x

68. Given that  . Then  is equal to

 (b)  (c)  (d) none of these

A. 4x

B. 2x

C. x

D. none of these.

Answer: C

Watch Video Solution

(1 + √1 + x)tany = 1 + √1 − x sin 4y

4x 2x x



69. If , then  are in

A. AP

B. GP

C. HP

D. none of these.

Answer: B

Watch Video Solution

cos 2B =
cos(A + C)

cos(A − C)
tanA, tanB, tanC

70. If  , then the value of expression 

 is equal to 1 (b)  (c) 2 (d) 

A. 1

B. 

C. 2

D. 

+ = 0
cos(x − y)

cos( + y)

cos(z + t)

cos(z − t)

tanx tany tan z tan t −1 −2

−1

−2



Answer: B

Watch Video Solution

71. If , then  are in

A. AP

B. GP

C. HP

D. none of these.

Answer: A

Watch Video Solution

tanβ = 2 sinα sinγco sec(α + γ) cot α, cot β, cot γ

72. the value of  is equal to

A. 2

tan 9∘ − tan 27∘ − tan 63∘ + tan 81∘



B. 3

C. 4

D. none of these.

Answer: C

Watch Video Solution

73. If  then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos3 x sin 2x =
n

∑
r= 0

ax sin(rx), ∀x ∈ R

n = 5, a1 = 1/2

n = 5, α1 = 1/4

n = 5, a2 = 1/8

n = 5, a2 = 1/4



74.  is equal to 0 (b)  (c) 3 (d) 9

A. 0

B. 

C. 3

D. 9

Answer: C

Watch Video Solution

− 33 + 27
cos6 π

9
tan4 π

9
tan2 π

9
√3

√3

75. Given that  are the side of a  which is right angled at 

then the minimum value of  is 0 (b) 4 (c) 6 (d) 8

A. 0

B. 4

C. 6

a, b, c, ABC C,

( + )
2c

a

c

b



D. 8

Answer: D

Watch Video Solution

76. If  and  , the value of the expression 

 is

A. 

B. 

C. a+b

D. none of these.

Answer: B

Watch Video Solution

θ = 3α sin θ =
a

√a2 + b2

aco secα − b secα

a

√a2 + b2

2√a2 + b2



77. The value of  is

A. 1

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan 6∘ tan 42∘ tan 66∘ tan 78∘

1/2

1/4

1/8

78. In triangle  , if angle is  and the area of triangle is 

units, then the minimum possible value of the hypotenuse  is equal to

 (b)  (c)  (d) 

A. 

B. 

C. 

ABC 900 300sq.

c

30√2 60√2 120√2 2√30

30√2

60√2

120√2



D. 

Answer: D

Watch Video Solution

2√30

79. If  and  then 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2 cosA = cosB + cos3 B, √2 sinA = sinB − sin3 B

sin(A − B) =

±1

±
1

2

±
1

3

±
1

4



80. In a right angled triangle the hypotenuse is  times the

perpendicular distance drawn from the opposite vertex. then the other

acute angles of the triangle are

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

Watch Video Solution

2√2

π

3

π

6

π

8

3π

8

π

4

π

4

π

5

3π

10

81. A circular ring of radius 3cm hangs horizontally form a point 4cm

vertically above the centre by 4 strings attached at equal intervals to its

circumference. If the angle between two consecutive strings be  , then

 is equal to  (b)  (d)  (d) none of these

θ

cos θ
4
5

4
25

16

25



A. 

B. 

C. 

D. none of these.

Answer: C

Watch Video Solution

4
5

4
25

16

25

82. The distance between the two parallel lines is 1 unit. A point A is

chosen to lie between the lines at a distance 'd' from one of them

Triangle ABC is equilateral with B on one line and C on the other parallel

line. The length of the side of the equilateral triangle is

A. 

B. 

C. 

D. 

√d2 + d + 1
2

3

2√
d2 − d + 1

3

2√d2 − d + 1

√d2 − d + 1



Answer: B

Watch Video Solution

83. If  then 

 is equal to  (b)  

(d) 

A. a+b+c

B. 

C. 2abc

D. 4abc

Answer: C

Watch Video Solution

sin− 1 a + sin− 1 b + sin− 1 c = π,

a√1 − a2 + b√1 − b2 + c√1 − c2 a + b + c a2b2c2 2abc

4abc

a2b2c2

84. If . Then  is equal toA + B + C = 3
π

2
cos 2A + cos 2B + cos 2C



A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

1 − 4 cosA cosB cosC

4 sinA sinB sinC

1 + 2 cosA cosB cosC

1 − 4 sinA sinB sinC

85. If , then

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan(α − β) =
sin 2β

3 − cos 2β

tanα = 2 tanβ

tanβ = 2 tanα

2 tanα = 3 tanβ

3 tanα = 2 tanβ



86. In any triangle  is always equal to 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ABC, sin2 A − sin2 B + sin2 C

2 sinA sinB cosC 2 sinA cosB sinC 2 sinA cosB cosC

2 sinA sinB sinC

2 sinA sinB cosC

2 sinA cosB sinC

2 sinA cosB cosC

2 sinA sinB sinC

87. The value of  is

A. 

B. 

10

∑
r= 0

cos3( )
rπ

3

1/4

1/8



C. 

D. 

Answer: D

Watch Video Solution

−1/4

−1/8

88. In triangle ABC,  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sinA + sinB + sinC

sinA + sinB − sinC

tan( )cot( )
A

2
B

2

cot( )tan( )
A

2
B

2

cot( )cot( )
A

2
B

2

tan( )tan( )
A

2
B

2



89.  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin 2A + sin 2B + sin 2C

sinA + sinB + sinC

8 sin( )sin( )sin( )
A

2
B

2

C

2

8 cos( )cos( )cos( )
A

2
B

2

C

2

8 tan( )tan( )tan( )
A

2
B

2

C

2

8 cot( )cot( )cot( )
A

2
B

2

C

2

90. If , then  is

A. equilateral

B. isosceles

C. right angled

D. none of these.

cos2 A + cos2 B + cos2 C = 1 △ ABC



Answer: C

Watch Video Solution

91. In a triangle  and  then

the values of  and  are

A. 1,2,3

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

tanA + tanB + tanC = 6 tanA tanB = 2,

tanA, tanB tanC

3, 2/3, 7/3

4, 1/2, 3/2

92. If , thencos x + cos y − cos(x + y) =
3

2



A. 

B. x=2y

C. x=y

D. 2x=y

Answer: B

Watch Video Solution

x + y = 0

93. If  then the minimum

value of  is equal to

A. 

B. 

C. 

D. none of these.

Answer: A

a sinx + b cos(x + θ) + b cos(x − θ) = d,

|cos θ|

√d2 − a21

2|b|

√d2 − a21

2|a|

√d2 − a21

2|d|



Watch Video Solution

94. If  then the

di�erence between maximum and minimum values of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

u = √a2 cos2 θ + b2 sin2 θ + √a2 sin2 θ + b2 cos2 θ,

u2

2(a2 + b2)

2√a2 + b2

(a + b)2

(a − b)2

95. If  then the maximum value of  is

A. 

B. 

tanx = n tany, n ∈ R+ sec2(x − y)

(n + 1)
2

2n

(n + 1)2

n



C. 

D. 

Answer: D

Watch Video Solution

(n + 1)
2

2

(n + 1)2

4n

96. If  then range of  is 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

0 ≤ x ≤
π

3
f(x) = sec( − x) + sec( + x)

π

6

π

6

( , ∞)
4

√3
( , ∞)

4

√3
(0, )

4

√3
(0, )

4

√3

( , ∞)
4

√3

[ , ∞]
4

√3

[0, ]
4

√3

(0, )
4

√3



97. The maximum value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cos x sinx + √sin2 x + sin2( )
π

6

√5

3

√
3

2

√
5

2

√5

2

98. If  are ccute angles and 

 ,

then the value of  is equal to  (b)  (c)  (d) 2

A. 

B. 0

C. 1

α, β, γ

cos θ = sinβ/sinα, cosφ = sinγ sinαand cos(θ − φ) = sinβ sinγ

tan2 α − tan2 β − tan2 γ −1 0 1

−1



D. 2

Answer: B

Watch Video Solution

99. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

∞

∑
n= 1

tan( )θ

2n

2n− 1 cos( )θ

2n− 1

−
2

sin 2θ

1

θ

+
2

sin 2θ

1

θ

−
1

sin 2θ

1

θ

−
1

sin θ

1

θ



Exercise (Multiple)

100. If 

 

then the roots of the equation

 are 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x sina + y sin 2a + z sin 3a = sin 4a

x sin b + y sin 2b + z sin 3b = sin 4b x sin c + y sin 2c + z sin 3c = sin 4c

t3 − ( )t2 − ( )t + ( ) = 0, a, b, c, ≠ nπ,
z

2

y + 2

4
z − x

8

sina, sin b, sin c cos a, cos b, cos c sin 2a, sin 2b, sin 2c

cos 2a, cos 2b cos 2c

sina, sin b, sin c

cos a, cos b, cos c

sin 2a, sin 2b, sin 2c

cos 2a, cos 2b cos 2c



1. If  is the geometric mean between  and , where 

. Then  is equal to

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

cos β sinα cosα

0 < α, β < π/2 cos 2β

−2 sin2( − α)
π

4

−2 cos2( + α)
π

4

2 sin2( + α)
π

4

2 cos2( − α)
π

4

2. Which of the following statements are always correct (where Q denotes

the set of rationals)?  

 

 � sin 

cos 2θ ∈ Qand sin 2θ ∈ Q tan θ ∈ Q

( if def ∈ ed) tan θ ∈ Q sin 2θ, cos 2θandtan2θ ∈ Q( if def ∈ ed)

if s∫hη ∈ Qand cos θ ∈ Q tan 3θ ∈ Q( if def ∈ ed)

θ ∈ Q cos 3θ ∈ Q



A.  and  (if de�ned)

B.  and  (if denied)

C. if  and (if denied)

D. if 

Answer: A::B::C

Watch Video Solution

cos 2θ ∈ Q sin 2θ ∈ Q ⇒ tan θ ∈ Q

tan θ ∈ Q ⇒ sin 2θ, cos 2θ tan 2θ ∈ Q

sin θ ∈ Q cos θ ∈ Q ⇒ tan 3θ ∈ Q

sin θ ∈ Q ⇒ cos 3θ ∈ Q

3. Which of the following quantities are rational? 

(b)  

A. 

B. 

C. 

D. 

sin( )sin( )
11π

12

5π

12

cos ec( )sec( )
9π

10
4π
5

sin4( ) + cos4( )
π

8

π

8

(1 + )(1 + )(1 + )
cos(2π)

9

cos(4π)

9

cos(8π)

9

sin( )sin( )
11π

12

5π

12

co sec( )sec( )
9π

10
4π
5

sin4( ) + cos4( )
π

8

π

8

(1 + cos( ))(1 + cos( ))(1 + cos( ))
2π

9
4π
9

8π

9



Answer: A::B::C::D

Watch Video Solution

4. In which of the following sets the inequality  holds

good?  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

sin6 x + cos6 x >
5

8

( − , )
π

3

π

8
( , )

3π

8

5π

8
( , )
π

4

3π

4
( , )

7π
8

9π

8

( − π/8, π/8)

(3π/8, 5π/8)

(π/4, 3π/4)

(7π/8, 9π/8)

5. Let f(x) = x2 − 2√(sin √3 − sin √2)x − (cos √3 − cos √2)



A. f(x) is positive 

B. f(x) assumes both positive and negative values

C. f(x)=0 has no real roots

D. y=f(x) touches the line y=0.

Answer: A::C

Watch Video Solution

∀x ∈ R

6. For  which of the following hold (s) good?

A. 

B. .

C. 

D. 

Answer: A::B::C

Watch Video Solution

α =
π

7

tanα tan 2α tan 3α = tan 3α − tan 2α − tanα

co secα = co sec 2α + co sec 4α

cosα − cos 2α + cos 3α = 1/2

8 cosα cos 2α cos 4α = 1



7. Which of the following identieis, wherever de�ned, hold(s) good?

A. 

B. 

C. 

D. .

Answer: A::C

Watch Video Solution

cot α − tanα = 2 cot 2α

tan(45∘ + α) − tan(45∘ − α) = 2co sec 2α

tan(45∘ + α) + tan(45∘ − α) = 2 sec 2α

tanα + cot α = 2 tan 2α

8. The expression  can be

equal to  (b)   (d) 

A. 

B. 

C. 

(tan4 x + 2 tan2 x + 1)cos2 x, whenx = ,
π

12

4(2 − √3) 4(√2 + 1) 16
cos2 π

12
16

sin2 π

12

4(2 − √3)

4(√2 + 1)

16 cos2 π/12



D. 

Answer: A::D

Watch Video Solution

16 sin2 π/12

9. Let  be some angles in the �rst quadrant satisfying 

 then which of the following

hold(s) good?  

A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

α, βandγ

tan(α + β) = and cos ecγ = ,
15

8
17
8

α + β + γ = π cot α + tanβ + tanγ = tanα tanβ tanγ

tanα + tanβ + tanγ = tanα tanβ tanγ

tanα tanβ + tanβ tanγ + tanγ tanα = 1

α + β + γ = π

cot α cot β cot γ = cot α + cot β + cot γ

tanα + tanβ + βγ = tanα tanβ tanγ

tanα tanβ + tanβ tanγ + tanγ tanα = 1



10. Let  then 

A. 

B. 

C. 

D. none of these.

Answer: A::B::C

Watch Video Solution

fn(θ) =
+ cos 2θ + + ... + cos(3n − 2)( )cos θ

2

cos ( 7θ )

2
θ

2

+ sin 2θ + + .... + sin(3n − 2)( )sin θ

2

sin ( 7θ )

2
θ

2

f3( )
3π

16

f3( ) = √2 − 1
3π

16

f5( ) = √2 + 1
π

28

f7( ) = (2 + √3)
π

60

11. If  then which of the

following hold(s) good?  (b)  

(d) 

sin(x + 200) = 2 sinxcos 400, whrex ∈ (0, ),
π

2

cos 2x =
1

2
cos ec4x = 2 = √6 − √2

secx

2

= (2 − √3)
tanx

2



A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

cos 2x = 1/2

co sec 4x = 2

sec( ) = √6 − √2
x

2

tan( ) = (2 − √3)
x

2

12. The expression  is

A. independent of 

B. independent of 

C. independent of  and 

D. dependent on  and .

Answer: A::B::C

Watch Video Solution

cos2(α + β) + cos2(α − β) − cos 2α cos 2β

α

β

α β

α β



13. If  then which of the following is/are

correct

A. 

B. 

C. 

D. .

Answer: A::C

Watch Video Solution

cot3 α + cot2 α + cot α = 1

cos 2α. tanα = − 1

cos 2α. tanα = 1

cos 2α − tan 2α = 1

cos 2α − tan 2α = 1

14. If

then  (b)   (d) 

p = sin(A − B)sin(C − D), q = sin(B − C)sin(A − D), r = sin(C − A)s

p + q − r = 0 p + q + r = 0 p − q + r = 0

p3 + q3 + r3 = 3pqr



A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

p + q − r = 0

p + q + r = 0

p − q + r = 0

p3 + q3 + r3 = 3pqr

15. If  then the value of  is 

 (b)   (d) 

A. 

B. 

C. 

D. 

cos x − sinα cot β sinx = cos a, tan( )
x

2

−tan( )cot( )
α

2

β

2
tan( )tan( )

α

2

β

2
−cot( )tan( )

αβ

2

β

2

cot( )cot( )
α

2

β

2

−tan(α2)cot(β2)

tan(α/2)tan(β/2)

−cot(α/2)tan(β/2)

cot(α/2)cot(β/2)



Answer: A::B

Watch Video Solution

16. Let , where  then

A. maximum value of 

B.  if 

C.  if 

D.  if .

Answer: A::B::C

Watch Video Solution

f(x) = ab sinx + b√1 − a2 cos x + c |a| < 1, b > 0

f(x) = − cos − 1 a

f(x) = c x = cos − 1 α

f(x) = c x = − cos − 1 α

f(x) = c x = cos − 1 α

17. Let  

  (b) 

  (d) 

P (k) = (1 + )
cos π

4k
(1 + )

cos((2k − 1)π)

4k

(1 + )(1 + )
.
Then

cos((2k + 1)π)

4k

cos((4k − 1)π)

4k
P (3) =

1

16

P (4) =
2 − √2

16
P (5) =

3 − √5

32
P (6)

2 − √3

16



A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

P (3) =
1

16

P (4) =
2 − √2

16

P (5) =
3 − √5

32

P (6) =
2 − √3

16

18. If , then  is

A. independent of 

B. independent of 

C. dependent of both  and .

D. independent of both  and .

Answer: A::B::D

Watch Video Solution

3 sinβ = sin(2α + β) tan(α + β) − 2 tanα

α

β

α β

α β



19.  then 

 where p can be is equal to

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

x = √a2 cos2 α + b2 sin2 α + √a2 sin2 α + b2 cos2 α

x2 = a2 + b2 + 2√p(a2 + b2) − p2,

α2 cos2 α + b2 sin2 α

α2 sin2 α + b2 cos2 α

[α2 + b2 + (α2 − b2)cos 2α[
1

2

[a2 + b2 − (a2 − b2)cos 2α]
1

2

20. If

  

(x − a)cos θ + y sin θ = (x − a)cosφ + y sin θ = aandtan( ) − tan(
θ

2

φ

2

y2 = 2ax − (1 − b2)x2 = (y + bx)
tan θ

2

1

x
y2 = 2bx − (1 − a2)x2

= (y − bx)
tanφ

2

1

x



A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

y2 = 2ax − (1 − b2)x2

tan( ) = (y + bx)
θ

2

1

x

y2 = 2bx − (1 − a2)x2

tan( ) = (y − bx)
ϕ

2

1

x

21. If  are in H.P., are in H.P., then 

=

A. 

B. 

C. 

D. 

Answer: B::C

cos(x − y), , cos x and cos(x + y)

cos x ⋅ sec( )
y

2

−√3

−√2

√2

√3



Exercise (Comprehension)

Watch Video Solution

22. Di�erence between maximum and minimum values of

 is 122 then p can be

A. 61

B. 11

C. 

D. 

Answer: B::D

Watch Video Solution

(60 sinα + p cosα)

−61

−11

1. If , then 

The value of  is

sinα = A sin(α + β), A ≠ 0

tanα



A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

A sinβ

1 − A cos β

A sinβ

1 + A cos β

A cos β

1 − A sinβ

A sinβ

1 + A cos β

2. If , then 

The value of  is

A. 

B. 

C. 

D. 

Answer: B

sinα = A sin(α + β), A ≠ 0

tanβ

sinα(1 + A cos β)

A cosα cos β

sinα(1 − A cos β)

A cosα cos β

cos(1 − A sinβ)

A cosα cos β

cosα(1 + A sinβ)

A cosα cos β



Watch Video Solution

3. If , then  

Which of the following is not the value of ?

A. 

B. 

C. 

D. none of these.

Answer: C

Watch Video Solution

sinα = A sin(α + β), A ≠ 0

tan(α + β)

sinβ

cos β − A

sinα cosα

A cos β − sin2 α

sinα cosα

A cos β + sin2 α

4. If  are the four solutions of the equation 

 No two of which have equal tangents, then the

value of 

α, β, γ, δ

tan(θ + ) = 3 tan 3θ.
π

4

tanα + tanβ + tanγ + tan δ =



A. 

B. 

C. 

D. 0

Answer: D

Watch Video Solution

1/3

8/3

−8/3

5. If  are the four solutions of the equation 

 No two of which have equal tangents, then the

value of 

A. 

B. 

C. 0

D. none of these

α, β, γ, δ

tan(θ + ) = 3 tan 3θ.
π

4

tanα + tanβ + tanγ + tan δ =

−1/3

−2



Answer: A

Watch Video Solution

6. If  are the solutions of the equation , no

two of which have equal tangents. 

The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

α, β, γ tan(θ + ) = 3 tan 3θ
π

4

+ + +
1

tanα

1

tanβ

1

tanγ

1

tan δ

−8

8

2/3

1/3

7.  and  the value of sinα + sinβ =
1

4
cosα + cos β =

1

3
sin(α + β)



A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

24
25

13

25

12

13

8.  and   

The value of  is

A. 

B. 

C. 

D. none of these.

Answer: B

sinα + sinβ =
1

4
cosα + cos β =

1

3

cos(α + β)

12

25

7
25

12

13



Watch Video Solution

9.  and   

The value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sinα + sinβ =
1

4
cosα + cos β =

1

3

tan(α + β)

25

7

25

12

25

13

24
7

10. To �nd the sum , we follow the

following method. 

Put , where  is any integer. Then  

  

sin2 + sin2 + sin22π

7

4π

7

8π

7

7θ = 2nπ n

   sin 4θ = sin(2nπ − 3θ) = − sin 3θ



This means that  takes the values 

. 

From Eq. (i), we now get 

  

or   

Rejecting the value , we get 

  

or   

or  

 

or   

This is cubic in  with the roots 

.  

The sum of these roots is 

. 

The value of

 is

A. 105

sin θ

0, ± sin(2π/7), ± sin(2π/7), ± sin(4π/7), and ± sin(8π/7)

     2 sin 2θ cos 2θ = 4 sin3 θ − 3 sin θ

4 sin θ cos θ(1 − 2 sin2 θ) = sin θ(4 sin2 θ − 3)

sin θ = 0

         4 cos θ(1 − 2 sin2 θ) = 4 sin2 θ − 3

16 cos2 θ(1 − 2 sin2 θ)
2

= (4 sin2 θ − 3)
2

16(1 − sin2 θ)(1 − 4 sin2 θ + 4 sin4 θ)

          = 16 sin4 θ − 24 sin2 θ + 9

          64 sin6 θ − 112 sin4 θ − 56 sin2 θ − 7 = 0

sin2 θ

sin2(2π/7), sin2(4π/7), and sin2(8π/7)

        sin2 + sin2 + sin2 = =
2π

7

4π

7

8π

7

112

64

7
4

(tan2 + tan2 + tan2 ) × (cot2 + cot2 + cot2 )
π

7

2π

7

3π

7

π

7

2π

7

3π

7



B. 35

C. 210

D. none of these.

Answer: A

Watch Video Solution

11. To �nd the sum , we follow the

following method. 

Put , where  is any integer. Then  

  

This means that  takes the values 

. 

From Eq. (i), we now get 

  

or   

Rejecting the value , we get 

sin2 + sin2 + sin22π

7

4π

7

8π

7

7θ = 2nπ n

   sin 4θ = sin(2nπ − 3θ) = − sin 3θ

sin θ

0, ± sin(2π/7), ± sin(2π/7), ± sin(4π/7), and ± sin(8π/7)

     2 sin 2θ cos 2θ = 4 sin3 θ − 3 sin θ

4 sin θ cos θ(1 − 2 sin2 θ) = sin θ(4 sin2 θ − 3)

sin θ = 0



  

or   

or  

 

or   

This is cubic in  with the roots 

.  

The sum of these roots is 

. 

The value of  is

A. 7

B. 

C. 

D. none of these

Answer: C

Watch Video Solution

         4 cos θ(1 − 2 sin2 θ) = 4 sin2 θ − 3

16 cos2 θ(1 − 2 sin2 θ)
2

= (4 sin2 θ − 3)
2

16(1 − sin2 θ)(1 − 4 sin2 θ + 4 sin4 θ)

          = 16 sin4 θ − 24 sin2 θ + 9

          64 sin6 θ − 112 sin4 θ − 56 sin2 θ − 7 = 0

sin2 θ

sin2(2π/7), sin2(4π/7), and sin2(8π/7)

        sin2 + sin2 + sin2 = =
2π

7

4π

7

8π

7

112

64

7
4

tan2 + tan2 + tan2π

7
2π
7

3π

7

cot2 + cot2 + cot2π

7
2π
7

3π
7

35/3

21/5



12. To �nd the sum , we follow the

following method. 

Put , where  is any integer. Then  

  

This means that  takes the values 

. 

From Eq. (i), we now get 

  

or   

Rejecting the value , we get 

  

or   

or  

 

or   

This is cubic in  with the roots 

.  

The sum of these roots is 

sin2 + sin2 + sin22π

7

4π

7

8π

7

7θ = 2nπ n

   sin 4θ = sin(2nπ − 3θ) = − sin 3θ

sin θ

0, ± sin(2π/7), ± sin(2π/7), ± sin(4π/7), and ± sin(8π/7)

     2 sin 2θ cos 2θ = 4 sin3 θ − 3 sin θ

4 sin θ cos θ(1 − 2 sin2 θ) = sin θ(4 sin2 θ − 3)

sin θ = 0

         4 cos θ(1 − 2 sin2 θ) = 4 sin2 θ − 3

16 cos2 θ(1 − 2 sin2 θ)
2

= (4 sin2 θ − 3)
2

16(1 − sin2 θ)(1 − 4 sin2 θ + 4 sin4 θ)

          = 16 sin4 θ − 24 sin2 θ + 9

          64 sin6 θ − 112 sin4 θ − 56 sin2 θ − 7 = 0

sin2 θ

sin2(2π/7), sin2(4π/7), and sin2(8π/7)



. 

The value of  is

A. 

B. 

C. 

D. none of these

Answer: B

Watch Video Solution

        sin2 + sin2 + sin2 = =
2π

7

4π

7

8π

7

112

64

7
4

tan2 tan2 tan2π

7

2π

7

3π

7

−3

7

−5

13. In a , if 

, then 

The value of  is

A. 

B. 

ΔABC

cosA cosB cosC = and sinA sinB sinC =
√3 − 1

8

3 + √3

8

tanA + tanB + tanC

3 + √3

√3 − 1

√3 + 4

√3 − 1



C. 

D. 

Answer: A

Watch Video Solution

6 − √3

√3 − 1

√3 + √2

√3 − 1

14. In a , if 

, then

The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

ΔABC

cosA cosB cosC = and sinA sinB sinC =
√3 − 1

8

3 + √3

8

tanA tanB tanC

5 − 4√3

5 + 4√3

6 + √3

6 − √3



15. In a , if 

, then 

the respective values of  are

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ΔABC

cosA cosB cosC = and sinA sinB sinC =
√3 − 1

8

3 + √3

8

tanA, tanB and tanC

1, √3, √2

1, √3, 2

1, 2, √3

1, √3, 2 + √3

16. If the angles  of a triangle satisfy the relation,  

, then 

The measure of the smallest angle of the triangle is

α, β, γ

sin( ) + sin( ) + sin( ) =
α − β

2

α − γ

2

3α

2

3

2



A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

30∘

40∘

45∘

50∘

17. If the angles  of a triangle satisfy the relation,  

, then 

Triangle is

A. acute angled

B. right angled but not isosceles

C. isosceles

D. isosceles right angled

α, β, γ

sin( ) + sin( ) + sin( ) =
α − β

2

α − γ

2

3α

2

3

2



Answer: C

Watch Video Solution

18. A line OA of length r starts from its initial position OX and traces an

angle AOB =  in the anitclockwise direction. It then traces back in the

clockwise direction an angle BOC =  ( where ). L is the foot of the

perpendicular from C on OA. Also,  

 is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α

3θ α > 3θ

= = 1
sin3 θ

CL

cos3 θ

OL
1 − r cosα

r sinα

tan 2θ

cot 2θ

sin 2θ

sin 2θ



19. A line OA of length r starts from its initial position OX and traces an

angle AOB =  in the anitclockwise direction. It then traces back in the

clockwise direction an angle BOC =  ( where ). L is the foot of the

perpendicular from C on OA. Also,  

 is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

α

3θ α > 3θ

= = 1
sin3 θ

CL

cos3 θ

OL
2r sinα

1 + 2r cosα

tan2 θ

cot2 θ

cot 2θ

tan 2θ

20. A line OA of length r starts from its initial position OX and traces an

angle AOB =  in the anitclockwise direction. It then traces back in the

clockwise direction an angle BOC =  ( where ). L is the foot of the

α

3θ α > 3θ



Exercise (Matrix Match Type )

perpendicular from C on OA. Also,  

 is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

= = 1
sin3 θ

CL

cos3 θ

OL
2r2 − 1

r

sinα

cosα

sin θ

cos θ

1. If , where , then  

View Text Solution

cos θ − sin θ =
1

5
0 < θ <

π

4



2. If , then  

View Text Solution

cosα + cos β = 1/2 and sinα + sinβ = 1/3

3.  

View Text Solution

4. 

View Text Solution

5. 

View Text Solution



6. 

View Text Solution

7.  

View Text Solution

8. 

A. 

B. 

C. 

D. 

Answer: A

View Text Solution

a b c d

(1) s q r p

a b c d

(2) r s q p

a b c d

(3) p r s q

a b c d

(4) q r s p



Exercise (Numerical)

9. 

A. 

B. 

C. 

D. 

Answer: C

View Text Solution

a b c d

(1) s q r p

a b c d

(2) r s q p

a b c d

(3) q s p r

a b c d

(4) q r s p

1. If  then value of  is

Watch Video Solution

f(θ) =
1 − sin 2θ + cos 2θ

2 sin 2θ
f(11o). f(34o)



2. If , for even 

then maximum value of f(x) is __________

Watch Video Solution

f(x) = 2(7 cos x + 24 sinx)(7 sinx − 24 cos x) x ∈ R

3. In a triangle  If  are the roots

of the equation  then the value of 

(where  are sides of  opposite to angles  respectively) is

Watch Video Solution

ABC, ∠C = .
π

2
tan( )andtan( )

A

2
B

2

ax2 + bx + c = 0, (a ≠ 0),
a + b

c

a, b, c, A, B, C,

4. If  satis�es  then the minimum

value of  is__________

Watch Video Solution

x, y ∈ R (x + 5)2 + (y − 12)2 = (14)2,

√x2 = y2

5. Suppose x and y real number such that

 the value of  istanx tany = 42 and cot x + cot = 49 tan(x + y)



____________

Watch Video Solution

6. Let  where  are not complementary, such that 

then the value of  is_____

Watch Video Solution

0 ≤ a, b, c, d ≤ π, bandc

2 cos a + 6 cos b + 7 cos c + 9 cos d = 0and2 sina − 6 sin b + 7 sin c − 9andd

3
cos(a + d)

cos(b + c)

7. Suppose A and B are two angles such that  and satisfy 

 and  Then the value of 

 is____

Watch Video Solution

A, B ∈ (0, π)

sinA + sinB = 1 cosA + cosB = 0.

12 cos 2A + 4 cos 2B

8.  are the positive acute angles and satisfying equation 

 simultaneously. Then the value of 

αandβ

5 sin 2β = 3s ∈ 2αandtanβ = 3 tanα



 is _________

Watch Video Solution

tanα + tanβ

9. The absolute value of the expression

 is ______

Watch Video Solution

+ + +
tanπ

16

tan(5π)

16

tan(9π)

16

tan(13π)

16

10. The greatest integer less than or equal to  is

_____

Watch Video Solution

+
1

cos 2900

1

√3sin 2500

11. The maximum value of  is ______

Watch Video Solution

y =
1

sin6
x + cos6 x



12. The maximum value of  is ______

Watch Video Solution

cos2(450 + x) + (sinx − cos x)
2

13. Find the exact value of coses 

Watch Video Solution

10∘ + coses50∘ − cosec70∘

14. Number of triangles  if 

 is ________

Watch Video Solution

ABC

tanA = x, tanB = x + 1, andtanC = 1 − x

15. If

then the value of n is ____________

Watch Video Solution

log10 sinx + log10 cos x = − 1 and log10(sinx + cos x) =
(log10n)n − 1

2



16. The value of  is __________

Watch Video Solution

sin 1∘ + sin 3∘ + sin 5∘ + sin 7∘

cos 1∘ ⋅ cos 2∘ sin 4∘

17. In a triangle  if 

then the value of  is_______

Watch Video Solution

ABC, A − B = 1200and = ,
sinA

2
sinB

2

sinC

2

1

32

8 cosC

18. If

Watch Video Solution

= = , x + y + z = πandtan2x + tan2 y + tan2 z =
tanx

2

tany

3

tan z

5

38

K

19. If , then the value of  is

___________

Watch Video Solution

sin3 x cos 3x + cos3 x sin 3x = 3/8 sin 4x



20. The value of  is ____________

Watch Video Solution

cosec. − 4 sin
π

18
7π
18

21. If  then value of 

 is ___________

Watch Video Solution

tanx + tan 2x + tan 3x = tanx tan 2x tan 3x

|sin 3x + cos 3x|

22. 

then the value of  is _____.

Watch Video Solution

16(cos θ − )(cos θ − )(cos θ − )(cos θ −
cos π

8

cos(3π)

8

cos(5π)

8

cos(7π)

8

λ



23. If  then the value of 

is________

Watch Video Solution

= k,
tan(In6)

.

tan(In2)
.

tan(In3)

tan(In6) − tan(In2) − tan(In3)
k

24. If  are in A.P. and  is not an integral

multiple of  then the value of  _________

Watch Video Solution

cot(θ − α), 3 cot θ, cot(θ + α) θ

,
π

2
=

4 sin2 θ

3 sin2 α

25. The value of  ____________

Watch Video Solution

+
2 sinx

sin 3x

tanx

tan 3x

26. If  then the value of  is

____

Watch Video Solution

cot2 A cot2 B = 3, (2 − cos 2A)(2 − cos 2B)



27. The value of  when 

is _________

Watch Video Solution

f(x) = x4 + 4x3 + 2x2 − 4x + 7, x =
cot(11π)

8

28. The value of

 is _______

Watch Video Solution

sin2 120 + sin2 210 + sin2 390 + sin2 480 − sin2 90 − sin2 180

29. Given that  and 

 then the value of 

 is ______

Watch Video Solution

f(nθ) = ,
2 sin 2θ

cos 2θ − cos 4nθ

f(θ) + f(2θ) + f(3θ) + + f(nθ) = ,
sinλθ

sin θ sinμθ

μ − λ



30. Suppose  is an idedntity in x , where 

 are constant and  then the value of n is ___________

Watch Video Solution

sin3 x sin 3x =
n

∑
m= 0

Cm cosmx

C0, …. Cn Cn ≠ 0

31. If  is the average of  then the

value of  where  is

Watch Video Solution

secα sec(α − 2β) and sec(α + 2β)

(2 sin2 β − sin2 α) β ≠ nπ

32. If  are three values lying in  for which 

then  is equal to

___________.

Watch Video Solution

A, B and C [0, 2π] tan θ = K

tan tan + tan tan + tan tan
A

3
B

3
B

3

C

3

C

3

A

3

33. The value of  is _______.[(sin )(4 + sec )]
2π

9

π

9



Watch Video Solution

34.  is equal to

______.

Watch Video Solution

( )
2

+ ( )
2

sin 33∘

sin 11∘ sin 49∘ sin 71∘

cos 33∘

cos 11∘ cos 49∘ cos 71∘

35. If  then the value

of  is ___________.

Watch Video Solution

f(θ) = sin3 θ + sin3(θ + ) + sin3(θ + )
2π

3
4π
3

f( ) + f( )
π

18
7π
18

36. The expression  simpli�es to

Watch Video Solution

1 + sin 22∘ sin 33∘ sin 35∘

cos2 22∘ + cos2 33∘ + cos2 35∘

37. If A > 0, B > 0, and A + B =  then the maximum value of tan A tan B is
π

3
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Watch Video Solution

38. If  then

the value of  is ____________.

Watch Video Solution

= and tan 2θ = λ tan(3θ + α)
sin3 θ

sin(2θ + α)

cos3 θ

cos(2θ + α)

λ

1. Let  denote the statements  

  

  

If , 

then

A.  is true and  is false.

B.  is false and  is true.

A and B

A : cosα + cos β + cos γ = 0

B : sinα + si ∈ β + sinγ = 0

cos(β − γ) + cos(γ − α) + cos(α − β) = −
3

2

A B

A B



C. Both  are true.

D. Both  are false.

Answer: C

Watch Video Solution

A and B

A and B

2. Let  and  where 

then �nd 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos(α + β) =
4
5

sin(α − β) =
5

13
0 ≤ α, β ≤

π

4

tan(2α)

20

7

25

16

56

33

19

12



3. If , then for all real x :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A = sin2 x + cos4 x

≤ A ≤
3

4

13

16

≤ A ≤ 1
3

4

≤ A ≤ 1
13

16

1 ≤ A ≤ 2

4. In a . if  and , then

the angle  is equal to:

A. 

B. 

C. 

D. 

ΔPQR 3 sinP + 4 cosQ = 6 4 sinQ + 3 cosP = 1

R

5π

6

π

6

π

4

3π

4
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Answer: B

Watch Video Solution

5. If , then the value of cos4x is

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

5(tan2 x − cos2 x) = 2 cos 2x + 9

−
7
9

−
3

5

1

3

2

9



1. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

13

∑
k= 1

1

sin( + )sin( + )π

4

( k− 1 ) π

6
π

4
kπ

6

3 − √3

2(3 − √3)

2(√3 − 1)

2(2 + √3)

2. Let  be such that  for 

. Then the value(s) of  is/are

A. 

B. 

C. 

f : ( − 1, 1) → R f(cos 4θ) =
2

2 − sec2 θ

θ ∈ (0, ) ∪ ( , )
π

4

π

4

π

2
f( )

1

3

1 − √
3

2

1 + √
3

2

1 − √
2

3



D. 

Answer: A::B

Watch Video Solution

1 + √
2

3

3. If  are non-zero real number such that 

 Then which of the following is treu?

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

α and β

2(cos β − cosα) + cosα cos β = 1.

tan( ) + √3 tan( ) = 0
α

2

β

2

√3 tan( ) + tan( ) = 0
α

2

β

2

tan( ) − √3 tan( ) = 0
α

2

β

2

√3 tan( ) − tan( ) = 0
α

2

β

2



Matrix Match Type

4. The maximum value of the expression 

is………

Watch Video Solution

1

sin2 θ + 3 sin θ cos θ + 5 cos2 θ

5. The positive integer value of  satisfying the equation 

Watch Video Solution

n > 3

= + is
1

sin( )π
n

1

sin( )2π
n

1

sin( )3π
n

1. Match List I with List II and select the correct answer using the codes

given below the lists : 

A. 
(P ) (Q) (R) (S)

IV III I II



B. 

C. 

D. 

Answer: 2

View Text Solution

(P ) (Q) (R) (S)

IV III II I

(P ) (Q) (R) (S)

III IV II I

(P ) (Q) (R) (S)

III IV I II


