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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 equation  and 

Watch Video Solution

x sin(a + x)2b sin(a − x = 2 ⋅

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_Xfcmv9aFaGyo
https://dl.doubtnut.com/l/_DwdokED7kTyf
https://dl.doubtnut.com/l/_sywJVpf9CGu3


3. Let  be the three angles such that  . If 

 then �nd the value of 

Watch Video Solution

A, B, C A + B + C = π

TanA tanB = 2,
cosA. cosB

cos c

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 

View Text 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/_sywJVpf9CGu3
https://dl.doubtnut.com/l/_W5Su5QgfFD9A
https://dl.doubtnut.com/l/_uemuuHnrmJ0a
https://dl.doubtnut.com/l/_Sv3qEU6QL8rW


7. If  , then prove that 

Watch Video Solution

3 tan θ tanϕ = 1 2 cos(θ + ϕ) = cos(θ − ϕ)

8. If , if  then �nd the value of 

.

View Text 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

si(α + β + γ)

sinα + sinβ + sinγ

10. Let  satisfy  It 

 for all  then �nd the

possible values of 

W t h Vid S l ti

α, βandγ 0 < α < β < γ < 2π.

cos(x + α) + cos(x + β) + cos(x + γ) = 0 x ∈ R,

(γ − α)

https://dl.doubtnut.com/l/_Sv3qEU6QL8rW
https://dl.doubtnut.com/l/_chU2t63Bc5lB
https://dl.doubtnut.com/l/_xwn1gBfViVfJ
https://dl.doubtnut.com/l/_lLqCxxUpS4L1
https://dl.doubtnut.com/l/_rBwChLTIyVNS


Watch Video Solution

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 

Watch Video Solution

5 cos θ + 3 cos(θ + ) + 3
π

3
−4and10.

https://dl.doubtnut.com/l/_rBwChLTIyVNS
https://dl.doubtnut.com/l/_0fVVo64z4MZ7
https://dl.doubtnut.com/l/_BseCyySBLgFU
https://dl.doubtnut.com/l/_GxkzoZI5tZjS
https://dl.doubtnut.com/l/_alDSzHWU3uZa


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/_alDSzHWU3uZa
https://dl.doubtnut.com/l/_tMoh0KaftdqR
https://dl.doubtnut.com/l/_4ddA0HJEEcDC
https://dl.doubtnut.com/l/_NpDlaEn1tnmK
https://dl.doubtnut.com/l/_P9QGrMslfRdb
https://dl.doubtnut.com/l/_TSNWjvCcfiuk


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/_TSNWjvCcfiuk
https://dl.doubtnut.com/l/_sUboU8Y5oPIx
https://dl.doubtnut.com/l/_7qjHfgO3ObfA


Answer: B

View Text Solution

22. If

Watch Video Solution

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

√10,

2

√29

23. Prove that 

View Text Solution

= tan 550cos 100sin 100

cos 100 − s ∈ 100

24. Prove that tan 

View Text Solution

70∘ = tan 20∘ + 2tan 50∘

https://dl.doubtnut.com/l/_7qjHfgO3ObfA
https://dl.doubtnut.com/l/_iUJpF8cJF7Sw
https://dl.doubtnut.com/l/_rNIAnKNyS0d8
https://dl.doubtnut.com/l/_Lfq3WDv8CXtW


25. Find the value of

View Text 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/_Zgkcqkr57MBh
https://dl.doubtnut.com/l/_0ERBQlOg4znA
https://dl.doubtnut.com/l/_iRPx4EfkZFYF
https://dl.doubtnut.com/l/_ptiNmO14OWHG


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 

View Text 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: 

View Text Solution

cos 180 − s ∈ 180 = √2sin 270

https://dl.doubtnut.com/l/_QPMc57m0Ig0k
https://dl.doubtnut.com/l/_nYIOVFdAzxWG
https://dl.doubtnut.com/l/_RtS3rUrKHJNm
https://dl.doubtnut.com/l/_2Vr2Nkf2z9Ps
https://dl.doubtnut.com/l/_ek3YyctFp7st


33. Prove that:  

View Text 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

View Text Solution

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

2

β + γ

2

36. Prove that:

Watch Video Solution

( )
n

+ ( )
n

= {2 cotn( ), if nise
cosA + cosB

sinA − s ∈ B

sinA + s ∈ B

cosA − cosB

A − B

2

https://dl.doubtnut.com/l/_ek3YyctFp7st
https://dl.doubtnut.com/l/_bITgoceh1lD6
https://dl.doubtnut.com/l/_xfsbxYgB8iZD
https://dl.doubtnut.com/l/_Iswevjxazkdo
https://dl.doubtnut.com/l/_a7ZKsg6prpCF


37. Prove that 

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

2

4 cos2(α − β)

cos2( )
α + β

2

38. In quadrilateral  if 

 then

�nd the value of 

View Text 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/_a7ZKsg6prpCF
https://dl.doubtnut.com/l/_MtsBfoQZPexc


39. If 

Prove that  is right-angled isosceles.

View Text 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

.

View Text 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/_B8T2JHHcvwv3
https://dl.doubtnut.com/l/_DBdp5wv95W08
https://dl.doubtnut.com/l/_3tsOV4xEdTMt


42. Prove that: 

(a)  (b) 

View Text Solution

= tan θ
sin 2θ

1 + cos 2θ
= cot θ

1 + sin 2θ + cos 2θ

1 + sin 2θ − cos 2θ

43. Prove that 

View Text Solution

= ( )
2

1 + sin 2θ

1 − sin 2θ

1 + tan θ

1 − tan θ

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

View Text Solution

α + β + 900

s ∈ αs ∈ β.

45. If  , then �nd the values of 

View Text Solution

sinA = , where00 < A < 9003

5

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

https://dl.doubtnut.com/l/_6tv5x8rS9TyE
https://dl.doubtnut.com/l/_VxXpBnu4ZJq3
https://dl.doubtnut.com/l/_TtsLcnOv77aZ
https://dl.doubtnut.com/l/_z6IuygqXExlY


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  .

Vi T t S l ti

+ 2 + 4 =
tanπ

16

tanπ

8

cot π

16

https://dl.doubtnut.com/l/_z6IuygqXExlY
https://dl.doubtnut.com/l/_OPZget0wMsRx
https://dl.doubtnut.com/l/_Y5lEnee95YTo
https://dl.doubtnut.com/l/_sODimIRzsfLV


View Text 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 

i l i

= sin 2A.

1 − tan2( − A)π

4

1 + tan2( − A)π

4

https://dl.doubtnut.com/l/_sODimIRzsfLV
https://dl.doubtnut.com/l/_5fe26UUtDAFk
https://dl.doubtnut.com/l/_fUTZvPt6do15
https://dl.doubtnut.com/l/_q7V7QNklnsnm
https://dl.doubtnut.com/l/_1aoce59XcZSk


View Text 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  .

View Text 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 90 − 3)(4 cos2 270 − 3) = tan 90.

https://dl.doubtnut.com/l/_1aoce59XcZSk
https://dl.doubtnut.com/l/_8AVUz5YSyR3h
https://dl.doubtnut.com/l/_QcOTpBHRvWH4
https://dl.doubtnut.com/l/_f1g6FaQE0Jz4
https://dl.doubtnut.com/l/_kRTbdhtzaiNK
https://dl.doubtnut.com/l/_tHeGjGhKkXav


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/_tHeGjGhKkXav
https://dl.doubtnut.com/l/_QlQUELh0HIVe
https://dl.doubtnut.com/l/_OtEnXNAszEU9
https://dl.doubtnut.com/l/_td6vyNacI9sO
https://dl.doubtnut.com/l/_l5E02ounl8DM


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

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 x + y + z = xyz, then prove that

.

Watch Video Solution

+ + = ⋅ ⋅
2x

1 − x2

2y

1 − y2

2z

1 − z2

2x

1 − x2

2y

1 − y2

2z

1 − z2

https://dl.doubtnut.com/l/_l5E02ounl8DM
https://dl.doubtnut.com/l/_on9pzAhiVtcu
https://dl.doubtnut.com/l/_RRj4LIsf0ayW
https://dl.doubtnut.com/l/_CyVw9ZrhYvYl


65. Prove that `1+cot theta' =cot theta/2 for '0

View Text 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

69. Show that 4sin 270 = (5 + √5) − (3 − √5)
1
2

1
2

https://dl.doubtnut.com/l/_y8Qxlb1DuyGI
https://dl.doubtnut.com/l/_8NLDdYSk28WR
https://dl.doubtnut.com/l/_6kjV5oKbyrk7
https://dl.doubtnut.com/l/_bGFWkJ3doGa8
https://dl.doubtnut.com/l/_lXk9u7Zc3F4f


Watch Video Solution

70. Prove that 

Watch Video Solution

= √4 + 2√2 − (√2 + 1)
tanπ

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

73. The value of  is equal to .sin 10∘ sin 30∘ sin 50∘ sin 70∘

https://dl.doubtnut.com/l/_lXk9u7Zc3F4f
https://dl.doubtnut.com/l/_JKAtatc2kMBB
https://dl.doubtnut.com/l/_HuTUa5ciKVqo
https://dl.doubtnut.com/l/_zBsg2xYIUOrc
https://dl.doubtnut.com/l/_xeerpsnxv1dI


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

1

8

1

32

1

16

1

12

74. The value of  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan 20∘ tan 40∘ tan 80∘

tan 60∘

cot 60∘

tan 45∘

tan 80∘

https://dl.doubtnut.com/l/_xeerpsnxv1dI
https://dl.doubtnut.com/l/_gn5BibqdvmK1


75. If  , prove that: 

Watch Video Solution

θ =
π

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

76. 

Watch Video Solution

cos cos cos cos =
2π

15
4π
15

8π

15

16π

15

1

16

77. Prove that 

View Text Solution

sin 60sin 420sin 660sin 780 −
1

16

78. Find the value of 

Watch Video Solution

2 − −
cos2 π

7
cos2 π

7
cos π

7

https://dl.doubtnut.com/l/_gn5BibqdvmK1
https://dl.doubtnut.com/l/_UBLwRmpEnb5x
https://dl.doubtnut.com/l/_JqW1M7SZnhSb
https://dl.doubtnut.com/l/_UoaEoNIfGZ50
https://dl.doubtnut.com/l/_ALhy7SNoVcPC


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 

  

View Text 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

82. Prove that

.

Watch Video Solution

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

https://dl.doubtnut.com/l/_29gA2VG9vWQR
https://dl.doubtnut.com/l/_Jx7KOR0ZIPlN
https://dl.doubtnut.com/l/_5dTUx99l78m7
https://dl.doubtnut.com/l/_RBULsUnoLPhg


83. If  prove that 

.

Watch Video Solution

A + B + C = π

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

84. If , prove that : 

View Text Solution

A + B + C = 1800

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

85. In triangle ABC, prove that

Watch Video Solution

sin(B + C − A)sin(C + A − B) + sin(A + B − C) = 4s ∈ As ∈ Bs ∈ C

https://dl.doubtnut.com/l/_RBULsUnoLPhg
https://dl.doubtnut.com/l/_CUStNYwos3FN
https://dl.doubtnut.com/l/_pYnGEjZhOaKi
https://dl.doubtnut.com/l/_5tKzIG2ot7DG


86. If  prove that 

View Text Solution

A + B + C = π,

+ − = 1 − 2 .
sin2 A

2

sin2 B

2

sin2 C

2

cosA

2

cosB

2

sinC

2

87. In any triangle ABC, prove that

Watch Video Solution

sin3 A cos(B − C) + sin3B cos(C − A) + sin3 C cos(A − B) = 3s ∈ As ∈

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.

89. If  prove thatA + B + C = π,

+ + tanA + tanB + tanC − 2 cot A
tanA

tanB
.

tanC

tanB

tanA
.
tanC

tanC

tanA
.

tanB

https://dl.doubtnut.com/l/_qnKGYSy5Ii4S
https://dl.doubtnut.com/l/_BianAPZpCjqB
https://dl.doubtnut.com/l/_BuvDagGFLpdI
https://dl.doubtnut.com/l/_FpCP7J3ECeJn


View Text Solution

90. In triangle  if  then

the value of  is

View Text 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 that

Watch Video Solution

x + 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/_FpCP7J3ECeJn
https://dl.doubtnut.com/l/_uoQogkvXOQWy
https://dl.doubtnut.com/l/_8p0yAEwTML5B
https://dl.doubtnut.com/l/_A67StC0xcdF1


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 

View Text 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  .

Watch Video Solution

x2 + y2 = x2y2 5x + 12y + 7xy

xy

https://dl.doubtnut.com/l/_907Tg3ASDeJt
https://dl.doubtnut.com/l/_86XYOTu1TCy2
https://dl.doubtnut.com/l/_VjeXMy1uZfgo
https://dl.doubtnut.com/l/_Lc8e6NtEndwX


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/_V7rdsSmHNhVt
https://dl.doubtnut.com/l/_pbfQjW4J36XV
https://dl.doubtnut.com/l/_TRnMjXUJUXU9
https://dl.doubtnut.com/l/_Z2GfNoznjGBe


101. In , prove that .

Watch Video Solution

△ ABC cos2 A + cos2 B + cos2 C ≥
3

4

102. In triangle  prove that  Hence,

deduce that 

Watch Video Solution

ABC, + + ≤ .
sinA

2
sinB

2

sinC

2

3

2

≤
cos(π + A)

4

cos(π + B)

4

cos(πC)

4

1

8

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/_2ehMDno2Wibm
https://dl.doubtnut.com/l/_saBHDgSFjReW
https://dl.doubtnut.com/l/_TC132GdFVobe
https://dl.doubtnut.com/l/_9wlA2tsWxDkn
https://dl.doubtnut.com/l/_fl5Ni3kbUd30


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/_fl5Ni3kbUd30
https://dl.doubtnut.com/l/_86X5Tolpu4Cv
https://dl.doubtnut.com/l/_Q93X2B7oPuAN
https://dl.doubtnut.com/l/_sI9SOM5OolZI


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 

Watch Video Solution

tan 6θ =
p

q
(p cos ec2θ − − q sec 2θ)

1
2

111. If `0

Watch Video Solution

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

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

A =
π

4
tanB, tanC = p.

p A, B, C

https://dl.doubtnut.com/l/_sI9SOM5OolZI
https://dl.doubtnut.com/l/_hGr94tuvKZxZ
https://dl.doubtnut.com/l/_iahJvjD8n5H3
https://dl.doubtnut.com/l/_jGlRVnGKAyRX
https://dl.doubtnut.com/l/_t1S0VZS3CeBM


triangle.

Watch Video Solution

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

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

116. If  then �nd the value of (1sin t)(1 + cot t) =
5

4
(1 − sin t)(1 − cos t).

https://dl.doubtnut.com/l/_t1S0VZS3CeBM
https://dl.doubtnut.com/l/_VfO2vV7IAYgw
https://dl.doubtnut.com/l/_50bumTIqPFaB
https://dl.doubtnut.com/l/_HgtU7hhscPhv
https://dl.doubtnut.com/l/_rDkgLMx0tUF1


Exercise 3.1

Watch Video Solution

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/_rDkgLMx0tUF1
https://dl.doubtnut.com/l/_rOSoRCpgOq21
https://dl.doubtnut.com/l/_9tvEkkvKvPN3
https://dl.doubtnut.com/l/_XVw13CWpeKcZ


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

View Text Solution

A. M. tan( )
π

9
tan( )

5π

18
y A. M. tan( )

π

9

tan( )
7π
18

3. Find the value of 

.

View Text Solution

cos (sin + cos ) + sin (cos − sin )
π

12

5π

12

π

4

π

12

5π

12

π

4

4. If  and , then �nd the value of 

.

cos(α + β) + sin(α − β) = 0 tanβ ≠ 1

tanα

https://dl.doubtnut.com/l/_hYMaYrqIRmZ5
https://dl.doubtnut.com/l/_ggVqWCrwrPTp
https://dl.doubtnut.com/l/_b73OWrJR4SxM
https://dl.doubtnut.com/l/_RYA9rIECGE4w


View Text Solution

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 

View Text Solution

sinA sin(B − C) = s9nC sin(A − B),

cot A, cot B, cot Care ∈ A
.
P .

https://dl.doubtnut.com/l/_RYA9rIECGE4w
https://dl.doubtnut.com/l/_y6sJcwPD6zIT
https://dl.doubtnut.com/l/_SycPNw22FBVO
https://dl.doubtnut.com/l/_Qe8l9CG9bG2s


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

11. show that 

Watch Video Solution

2sin x + 2cos x ≥ 2
1 − 1

√2

https://dl.doubtnut.com/l/_SatZ7IfeuHM1
https://dl.doubtnut.com/l/_CWiIHw8pmns8
https://dl.doubtnut.com/l/_8h1585d1mBC2
https://dl.doubtnut.com/l/_mpIXu8k06FR7


Exercise 3.2

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 

.

View Text 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

4. If A + B = 45∘ , show that(1 + tanA)(1 + tanB) = 2.

https://dl.doubtnut.com/l/_mpIXu8k06FR7
https://dl.doubtnut.com/l/_1vMg0D8tl9y8
https://dl.doubtnut.com/l/_51Rum6JGFg9m
https://dl.doubtnut.com/l/_T4UTzLQLzuPU
https://dl.doubtnut.com/l/_7gyMLggG3Vhg


Exercise 3.3

Watch Video Solution

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  , show that 

Watch Video Solution

tanβ =
ns ∈ α cosα

1 − ns ∈2 α
tan(α − β) = (1 − n)tanα.

https://dl.doubtnut.com/l/_7gyMLggG3Vhg
https://dl.doubtnut.com/l/_zHzBUgbZJ6Yi
https://dl.doubtnut.com/l/_xp7Dl7mfVasp
https://dl.doubtnut.com/l/_pB9pXRXL9XBh


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. 

View Text Solution

+ + + = 0
cos π

5

cos(2π)

5

cos(6π)

5

cos(7π)

5

https://dl.doubtnut.com/l/_KR6EOxNm4xFZ
https://dl.doubtnut.com/l/_tttb2jt4IEIT
https://dl.doubtnut.com/l/_A6DW71rry2Te
https://dl.doubtnut.com/l/_dIUphLi2p4q0


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 x cos  = y cos = z cos  , �nd the value of xy + yz

+ zx

Watch Video Solution

θ (θ + )
2π

3
(θ + )

4π
3

https://dl.doubtnut.com/l/_zpgUgEtw7znC
https://dl.doubtnut.com/l/_08TbmlMtRbJt
https://dl.doubtnut.com/l/_UgeUjDgM1q6p
https://dl.doubtnut.com/l/_TiAVPgz0IUuU


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/_TiAVPgz0IUuU
https://dl.doubtnut.com/l/_Ff1r2ysS9lYk
https://dl.doubtnut.com/l/_0sMMRAjpGVJ3
https://dl.doubtnut.com/l/_Q3bW8FnkhB3z
https://dl.doubtnut.com/l/_7xFQTMwhh41h


Exercise 3.4

Watch Video Solution

13. If , then �nd the smallest

positive value of x.

View Text 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/_7xFQTMwhh41h
https://dl.doubtnut.com/l/_dG4ulGqK8BST
https://dl.doubtnut.com/l/_HnMWSK5x5tYu
https://dl.doubtnut.com/l/_5PLxXIDLA5Da


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. Prove that tan .

Watch Video Solution

( + 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/_rrPHxie5gV5i
https://dl.doubtnut.com/l/_wp96jbbU7E3d
https://dl.doubtnut.com/l/_RUjSwjmMyZNQ
https://dl.doubtnut.com/l/_XsXeft8Lt2uI
https://dl.doubtnut.com/l/_gaa81UOMFddT


Watch Video Solution

8.  is

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/_gaa81UOMFddT
https://dl.doubtnut.com/l/_om2seTI2oTY2
https://dl.doubtnut.com/l/_Ll9zjSFptMbj
https://dl.doubtnut.com/l/_butfMXNcRAGl
https://dl.doubtnut.com/l/_XWMFBl2zQpQw


Watch Video Solution

12. If  then  is

Watch Video Solution

cosA =
3

4
sin . sin 5

A

2

A

2

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

15. In a triangle ABC, if , then prove

that  and  are in AP.

sinA sin(B − C) = sinC sin(A − B)

cos 2A, cos 2B cos 2C

https://dl.doubtnut.com/l/_XWMFBl2zQpQw
https://dl.doubtnut.com/l/_tLDuqYeyxy9z
https://dl.doubtnut.com/l/_Xz0Zfm7hHn1I
https://dl.doubtnut.com/l/_67xOXLpedBH7
https://dl.doubtnut.com/l/_INabLczSbQa6


Watch Video Solution

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∘

18. Prove that

Watch Video Solution

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

https://dl.doubtnut.com/l/_INabLczSbQa6
https://dl.doubtnut.com/l/_fRCfrpnavqLq
https://dl.doubtnut.com/l/_HqXw8GF5hTNJ
https://dl.doubtnut.com/l/_wfgsFXMR2zzo
https://dl.doubtnut.com/l/_jpCuKi7e7x6R


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

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

https://dl.doubtnut.com/l/_jpCuKi7e7x6R
https://dl.doubtnut.com/l/_ToqB5ef5EGWa
https://dl.doubtnut.com/l/_6YPTBXATs7MG
https://dl.doubtnut.com/l/_RrGNa2hUREjM
https://dl.doubtnut.com/l/_MwHyd6befCyl


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 

Watch Video Solution

cos θ = ,
cosα − cos β

1 − cosα cos β
= ± .

tan θ
2

tanα

2

cot β

2

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

https://dl.doubtnut.com/l/_MwHyd6befCyl
https://dl.doubtnut.com/l/_8XVcv99SIpF4
https://dl.doubtnut.com/l/_uGBs5xXAMi0T
https://dl.doubtnut.com/l/_fa1o3aKZe2iL


Exercise 3.5

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

3. 

Watch Video Solution

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

4. Find the values of following . (a)  (b) 
tan2 37 + 11

( 7 ) ∘

tan2 37 − 11

( 2 ) ∘

3 tan2 5∘ − 1

3tan 5∘ − tan3 5∘

https://dl.doubtnut.com/l/_fa1o3aKZe2iL
https://dl.doubtnut.com/l/_eKPfKdv9TQsi
https://dl.doubtnut.com/l/_ixxQevebrQVy
https://dl.doubtnut.com/l/_PVdJwRgr4BMg
https://dl.doubtnut.com/l/_r0djsYfA3NCv


Exercise 3.6

Watch Video Solution

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 .

Watch Video Solution

tan 9∘ + cot 9∘

tan 27∘ + cot 27∘

1. Prove that .

Watch Video Solution

sin 20∘ sin 40∘ sin 60∘ sin 80∘ =
3

16

https://dl.doubtnut.com/l/_r0djsYfA3NCv
https://dl.doubtnut.com/l/_iiSVOrwhpLLw
https://dl.doubtnut.com/l/_lCeGUNOhiM9b
https://dl.doubtnut.com/l/_rWgQNzSm0c9U
https://dl.doubtnut.com/l/_7xZW3QhinuPg


2. Prove that: 

Watch Video Solution

sin 100sin 300sin 500sin 700 = .
1

16

3. Prove that .

Watch Video Solution

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

32

4. 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

5. The value of

 is equal

to___________

sinπ

14

sin(3π)

14

sin(5π)

14

sin(7π)

14

sin(9π)

14

sin(11π)

14

sin(13π)

14

https://dl.doubtnut.com/l/_7xZW3QhinuPg
https://dl.doubtnut.com/l/_2IeJoexYU67m
https://dl.doubtnut.com/l/_DVJpIzFC5QPq
https://dl.doubtnut.com/l/_SAmkgaJ8ke0F


Exercise 3.7

Watch Video Solution

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

3.  is equal to

Watch Video Solution

n

∑
r= 0

sin2 rπ

n

https://dl.doubtnut.com/l/_SAmkgaJ8ke0F
https://dl.doubtnut.com/l/_jge75bsaZXRN
https://dl.doubtnut.com/l/_F6dfcmjRmzTy
https://dl.doubtnut.com/l/_AQrlnmIWQNx8


Exercise 3.8

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

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

https://dl.doubtnut.com/l/_jGw2g8xsUN3D
https://dl.doubtnut.com/l/_1wxDk4Y8BfwV
https://dl.doubtnut.com/l/_AY7M9ATii38R
https://dl.doubtnut.com/l/_o59LP8dB6Zly


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 :

.

Watch Video Solution

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

5. 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/_o59LP8dB6Zly
https://dl.doubtnut.com/l/_hVHglM4cXff0
https://dl.doubtnut.com/l/_glcdEaGOVS1s
https://dl.doubtnut.com/l/_yUBBVVooUjoE


Watch Video Solution

6. If A+B+C= ,prove that

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_yUBBVVooUjoE
https://dl.doubtnut.com/l/_HmWuTP4FWY5r
https://dl.doubtnut.com/l/_tdpih74Da5tG
https://dl.doubtnut.com/l/_mpEfey9Z5KWV


Exercise 3.9

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

2. Let . Then show that the maximum value of 

 is 8.

Watch Video Solution

a2 + b2 = a2 + β2 = 2

S = (1 − α)(a − b) + (1 − α)(1 − β)

https://dl.doubtnut.com/l/_j97yvZR6AkVd
https://dl.doubtnut.com/l/_Qe1OqFNjmQEy
https://dl.doubtnut.com/l/_TR4gfE8RWVZg


Exercise 3.10

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

1. In  Prove that  In 

 then �nd the maximum

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

https://dl.doubtnut.com/l/_51ncBSS39X2l
https://dl.doubtnut.com/l/_drTzZoqYdahq
https://dl.doubtnut.com/l/_AjmP3cvwtQWV
https://dl.doubtnut.com/l/_x6a9igiGBHZE


value of 

Watch Video Solution

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

4. In a  

Watch Video Solution

ΔABC sinA sinB sinC ≤
3√3

8

https://dl.doubtnut.com/l/_x6a9igiGBHZE
https://dl.doubtnut.com/l/_B6uU1vXxtNyD
https://dl.doubtnut.com/l/_kw90qwzEKhh3
https://dl.doubtnut.com/l/_HG4NTCABw27a


Exercise (Single)

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  then  (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cos(A − B) = andtanAtanB = 2,
3

5
cosA cosB =

1

5

s ∈ As ∈ B = −
2

5
cosA cosB = −

1

5
s ∈ As ∈ B = −

1

5

cosA cosB =
1

5

sinA sinB = −
2

5

cosA cosB = −
1

5

sinA sinB = 1/5

https://dl.doubtnut.com/l/_mzVgKYLrHGwE
https://dl.doubtnut.com/l/_9Uj7YxFgDJiA


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 0 (b)  (c)  (d) 1

A. 0

B. 

C. 

D. 1

tan 1000 + tan 1250 + tan 1000tan 1250 1

2
−1

1

2

−1

https://dl.doubtnut.com/l/_oI9jOWYE7UD7
https://dl.doubtnut.com/l/_TlJz7W2uaEJk


Answer: D

Watch Video Solution

4. If  then  can be  (b)  (c) 

(d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cot(α + β = 0, sin(α + 2β −sinα sinβ cosα

cos β

−sinα

sinβ

cosα

cos β

5. In triangle  if 

is equal to 2 (b) 3 (c) 4 (d) 5.

ABC, sinA cosB = and3tanA = tanB, then cot2 A
1

4

https://dl.doubtnut.com/l/_TlJz7W2uaEJk


A. 2

B. 3

C. 4

D. 5

Answer: B

Watch Video Solution

6. Let  (a)

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

A. 

B. 

C. 

D. none of these.

Answer: A

= 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) sin(α + β)

cos(α − β)

sin(α − β)

cos(α + β)



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  is (a)

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

a ≤ 3 cos x + 5 sin(x − ) ≤ b
π

6
x (a, b)

( − √19, √19) ( − 17, 17) ( − √21, √21)



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 the value of the expression. 

 is equal

to  (b)  (c)  (d) 

A. x

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = sin 10,

+ + +
1

cos 00
.

cos 1
0

1

cos 10
.

cos 2
0

1

cos 20
.

cos 3
0

1

cos 440
.

cos 45
0

x
1

x

√2

x

x

√2

1/x

√2/x

x/√2

11. If  is eliminated from the equations  and 

 then  (b)   (d)

θ x = acos(θ − α)

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

sin2(α − β)



A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sec2(α − β)

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

y = 2 + s ∈ xandy = cos x √2 2 − √2

√2

2 − √2



Watch Video Solution

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  then  is equal to 

(b)  (c)  (d) 

A. 

(1 + tanα)(1 + tan 4α) = 2, α ∈ (0, ),
π

16
α

π

20
π

30

π

40

π

60

π

20



B. 

C. 

D. 

Answer: A

Watch Video Solution

π

30

π

40

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  where  then 

is equal to 9 (b) 4 (c) 27 (d) 81

A. 9

B. 4

C. 27

y = (1 + tanA)(1 − tanB), A − B = ,
π

4
(y + 1)y− 1



D. 81

Answer: C

Watch Video Solution

18. If  , where  then the value of 

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

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

√13

√14

√17

√15



19. If  is equal to

 .  (b) 

 (d) none of these

A. 

B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

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

(wherex ≠ )
π

4
(tany + tan z)

1

2
(cot y + cot z)

1

2

(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  (b)   (d) 

A. 

B. 

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

sinA sinB sinC
2

√5

2√5

7

2√5

9

2

3√5

2

√5

2√5

7



C. 

D. 

Answer: B

Watch Video Solution

2√5

9

2

3√5

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) 

A. 

B. 

C. 1

D. 

Answer: B

Watch Video Solution

cos θ12cos θ2,
tan(θ1 −θ2

)

2

tan(θ1 + θ2)

2

1

3
−

1

3

1 −1

1

3

−
1

3

−1

23. Let

, then �nd the value of .

A. 

B. 

α, β  such that π < α − β < 3π.  If sin α + sinβ = − 21/65 cosα + co

cos
α − β

2

−
3

√130

3

√130



C. 

D. 

Answer: A

Watch Video Solution

6

65

−
6

65

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.   (b)  (c) 

 (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

isequa < o
sin 3θ + sin 5θ + sin 7θ + sin 9θ

cos 3θ + cos 5θ + cos 7θ + cos 9θ
tan 3θ cot 3θ

tan 6θ cot 6θ

tan 3θ

cot 3θ

tan 6θ

cot 6θ

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

 (d) 

A. 

B. 

C. 

x, y, z
sinx − sin z

cos z − cos x
tany cot y

siny cot y

tany

cot y

siny



D. 

Answer: B

Watch Video Solution

cos y

27. If  then 

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

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

= = =
cos x
a

cos(x + θ)

b

cos(x + 20)

c

cos(x + 3θ)

d

a + c

b + d
a

d

c

b

b

c

d

a

a

d

C

b

b

c

d

a



28. If  then  is equal

to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

−2 sin(α + β)

−2 cos(α + β)

2 sin(α + β)

2 cos(α + β)

29. Value of  is equal to  (b)   (d) 

A. 

B. 

C. 

3 + cot 800cot 200

cot 800 + cot 200
cot 200 tan 500 cot 500

cot √200

cot 20∘

tan 50∘

cot 50∘



D. 

Answer: B

Watch Video Solution

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. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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)

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. 

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



D. 

Answer: B

Watch Video Solution

a2 + b2 ≤ 2

33.  is equal to  (b) 

 (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√2 − sinα

sinαπ − cosαπ
sec( − )

α

2

π

8
cos( − )

π

8
α

2

tan( − )
α

2

π

8
cot( − )

α

2

π

2

sec( − )
α

2

π

8

cos( − )
π

8
α

2

tan( − )
α

2

π

8

cot( − )
α

2

π

2



34. If  are two distinct roots of the equation 

 then tan  is equal to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x1andx2

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

2
a

b

b

a

c

a

a

c

a

b

b

a

c

a

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

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

tanx, tany, tan z



D. none of these.

Answer: A

Watch Video Solution

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

D. 

Answer: A

Watch Video Solution

sin θ1sin θ2 − cos θ1cos θ2 + 1 = 0,

tan( )cot( )
θ1

2

θ2

2
−1 −2

−1

−2

38. The value of expression  

(b)  (c)  (d) 0

A. 

B. 

(2
sin 10 + sin 20 + sin 30 + + sin 890

2(cos 10 + cos 20 + + cos 440) + 1
√2

1

√2

1

2

√2

1

√2



C. 

D. 

Answer: A

Watch Video Solution

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

Answer: B

Watch Video Solution

2 sec 2θ = tanϕ + cot ϕ θ + ϕ

π

2

π

4

π

3

41. The roots of the equation  

(b)   (d) 

A. 

B. 

C. 

D. 

4x2 − 2√5x + 1 = 0, are sin 360, sin 180

sin 180, cos 360 sin 360, cos 180 cos 180, cos 360

sin 36∘ , sin 18∘

sin 18∘ , cos 36∘

sin 36∘ , cos 18∘

cos 18∘ , cos 36∘



Answer: B

Watch Video Solution

42. If  are acute positive angles satisfying the equations 

 is

equal to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

AandB

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

π
π

2

π

4

π

6

π

π

2

π

4

π

6

43. If , then  is equal tocos 250 + sin 250 = p cos 500



A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

√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

+ 2 +
cot(7π)

16

cot(3π)

8

cot(15π)

16
−2

−4

−2

−4



Watch Video Solution

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

A. 

B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

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

2√1 − k

2√1 + k

√1 + k

2

46.   (b) 

 (d) 

isequa < o
sin2 A − sin2 B

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

cot(A − B) cot(A + B)



A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan(A − B)

tan(A + B)

cot(A − B)

cot(A + B)

47. If 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. (-1)/(4)`

Answer: D

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



Watch Video Solution

48. The value of  is equal to  (b) 

(c)  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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

1

3
3

4
3

4
3

1

3

3

4

3

49. If  equals  (b) 0 (c) 1 (d)

none of these

A. 

tan2 θ = 2 tan2 φ + 1, then cos 2θ + sin2 φ −1

−1



B. 0

C. 1

D. none of these.

Answer: B

Watch Video Solution

50. If  where x and y ,then

tan(y/2) is a root of the equation (a)  (b) 2

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

sinx + cos ecx + tany + cot y = 4 ∈ [0, ]
π

2

α2 + 2α + 1 = 0

α2 − 2α − 1 = 0 2α2 − 2α − 1 = 0 α2 − α − 1 = 0

a2 + 2α + 1 = 0

a2 + 2a = 0

2a2 − 2a − 1 = 0

a2 − α − 1 = 0



Watch Video Solution

51. If , then the value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 sin 2α = tanβ, α, β, ∈ ( , π)
π

2
α + β

3π

4

π

3π

2

5π

4

52. If  then the value of 

 is  (b)  (c)  (d) 

A. 

B. 

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

2

α + β
3π

4
π

3π

2

5π

4

3π

4

π



C. 

D. 

Answer: C

Watch Video Solution

3π

2

5π

4

53. The value of  is equal to  (b)  (c) 

 (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin3 100 + sin3 500 − sin3 700 −
3

2

3

4

−
3

4
−

3

8

−
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

Watch Video Solution

P (x) = ( )
2

+ ( ),
1 − cos 2x + sin 2x

1 + cos 2x + s ∈ 2x

1 + cot x + cot2 x

1 + tanx + tan2 x

P (x)

55. If  then the value of  is 1 (b) 2 (c) 3 (d) 4

A. 1

B. 2

C. 3

= k
3 − tan2 π

7

1 − tan2 π

7

cos π

7
k



D. 4

Answer: D

Watch Video Solution

56.   (b)  

(d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

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

tan θ = √n, n ∈ N, ≥ 2, then sec 2θ



D. a negative integer.

Answer: A

Watch Video Solution

59. If  is an acute angle, then  equal 

(b)   (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin 2θ = cos 3θandthη sin θ
√5 − 1

4

−( )
√5 − 1

4

√5 + 1

4

−√5 − 1

4

√5 − 1

4

−( )
√5 − 1

4

√5 + 1

4

−√5 − 1

4



60. If  then the value of 

is (a)  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cos x = tany, cot y = tan z, cot z = tanx, sinx

2cos 180 cos 180 sin 180 2sin 180

2cos 18∘

cos 18∘

sin 18∘

2sin 18∘

61. The value of  is  (b)  (c)  (d) 

A. 

B. 

C. 

700 + 4cos 700 1

√3
√3 2√3

1

2

1

√3

√3

2√3



D. 

Answer: B

Watch Video Solution

1

2

62. If  where  quadrant, then  is equal

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

A. 

B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

sinx + cos x = ,
√7
2

x ∈ 1st
tanx

2
3 − √7

3

√7 − 2
3

4 − √7
4

3 − √7
3

√7 − 2
3

4 − √7
4



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

A. 1

B. 2

C. 

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

2

π

4
x

2

−2

−2



D. none of these.

Answer: B

Watch Video Solution

65. If  where  then  is

equal to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos x = ,
2 cos y − 1

2 − cos y
x, y ∈ (0, π) tan( )cot( )

x

2

y

2

√2 √3
1

√2

1

√3

√2

√3

1

√2

1

√3



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  then  is equal to 

(b)   (d) 

A. 

B. 

C. 

tanx = ,
b

a
√ + √

a + b

a − b

1 − b

a + b
2s ∈ x/√sin 2x

2 cos x/√cos 2x 2 cos x/√sin 2x 2s ∈ x/√cos 2x

2 sinx/√2 sin 2x

2 cos x/√cos 2x

2 cos x/√sin 2x



D. 

Answer: B

Watch Video Solution

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.P. (b) G.P.

(c) H.P. (d) none of these

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. 

+ = 0
cos(x − y)

cos( + y)

cos(z + t)

cos(z − t)

tanx tany tan z tan t −1 −2

−1



C. 2

D. 

Answer: B

Watch Video Solution

−2

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

B. 3

C. 4

D. none of these.

Answer: C

Watch Video Solution

tan 9∘ − tan 27∘ − tan 63∘ + tan 81∘

73. If  then

A. 

B. 

C. 

D. 

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



Answer: B

Watch Video Solution

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, b, c, ABC C,

( + )
2c

a

c

b



A. 0

B. 4

C. 6

D. 8

Answer: D

Watch Video Solution

76. If  the value of the expression 

 is  (b)  (c)  (d) none of

these

A. 

B. 

C. a+b

D. none of these.

θ = 3αand sin θ = ,
a

√a2 + b2

a cos ecα − b secα
a

√a2 + b2
2√a2 + b2 a + b

a

√a2 + b2

2√a2 + b2



Answer: B

Watch Video Solution

77.  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 90 and the area of triangle is 30

sq.units,then minimum possible value of hypotenuse c is equal to (a)

 (b)  (c)  (d) 

ABC c

30√2 60√2 120√2 2√30



A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

30√2

60√2

120√2

2√30

79. If

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

√2 cosA = cosB + cos3 B, and√2 sinA = sinB − sin3 Bthen sin(A − B)

±1 ±
1

2
±

1

3
±

1

4

±1

±
1

2

±
1

3

±
1

4



Answer: C

Watch Video Solution

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

perpendicular drawn from the opposite vertex. Then the other acute

angles of the triangle are  (b)  (c)  (d) 

A.  and 

B.  and 

C.  and 

D.  and 

Answer: B

Watch Video Solution

2√2

and
π

3

π

6
and

π

8

3π

8
and

π

4

π

4

and
π

5

3π

10

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

A. 

B. 

C. 

D. none of these.

Answer: C

Watch Video Solution

θ

cos θ
4
5

4
25

16

25

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. 

Answer: B

Watch Video Solution

√d2 + d + 1
2

3

2√
d2 − d + 1

3

2√d2 − d + 1

√d2 − d + 1

83. If  then 

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

 (d) 

A. a+b+c

B. 

C. 2abc

D. 4abc

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



Answer: C

Watch Video Solution

84. If  is equal to

  

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

A + B + C = , then cos 2A + cos 2B + cos 2C
3π

2

1 − 4 cosA cosB cosC 4 sinA sinB sinC 1 + 2 cosA cosB cosC

1 − 4 sinA sinB sinC

1 − 4 cosA cosB cosC

4 sinA sinB sinC

1 + 2 cosA cosB cosC

1 − 4 sinA sinB sinC



85. If  then  (b) 

  (d) 

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

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. 

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



C. 

D. 

Answer: B

Watch Video Solution

2 sinA cosB cosC

2 sinA sinB sinC

87. The value of  is equal to  (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

10

∑
r= 0

cos3(rπ)

3

1

4

1

8
−

1

4
−

1

8

1/4

1/8

−1/4

−1/8



88. In triangle  is equal to  (b) 

  (d) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

ABC,
sinA + sinB + sinC

sinA + sinB − sinC

tanA

2
cot B

2
cot A

2

tanB

2

cot A

2

cot B

2

tanA

2

tanB

2

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.   (b) 

  (d) 

A. 

B. 

isequa < o
sin 2A + sin 2B + sin 2C

sinA + sinB + sinC
8

sinA
2

sinB
2

sinC
2

8
cosA

2
cosB

2

cosC

2
8

tanA

2
tanB

2

tanC

2
8

cot( B)A

2

2

cot C

2

8 sin( )sin( )sin( )
A

2
B

2

C

2

8 cos( )cos( )cos( )
A

2
B

2

C

2



C. 

D. 

Answer: A

Watch Video Solution

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.

Answer: C

Watch Video Solution

cos2 A + cos2 B + cos2 C = 1 △ ABC



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  then  (b) 

 (d) 

A. 

B. x=2y

C. x=y

cos x + cos y − cos(x + y) = ,
3

2
x + y = 0 x = 2y

x = y 2x = y

x + y = 0



D. 2x=y

Answer: B

Watch Video Solution

93. If  then the minimum

value of  is equal to

A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

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|



94. If   

then the di�erence between the maximum and manimum values of ` u^2

is given by

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

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

2(a2 + b2)

2√a2 + b2

(a + b)2

(a − b)2

95. If  then the maximum value of 

is equal to  (b)   (d) 

A. 

B. 

tanx = n tany, n ∈ R+ , sec2(x − y)

(n + 1)
2

2n

(n + 1)
2

n

(n + 1)
2

2

(n + 1)
2

4n

(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. about to only mathematics

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−
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  where `0

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

cos β sinαand cosα,

−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 

A.  and  (if de�ned)

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

cos 2θ ∈ Q sin 2θ ∈ Q ⇒ tan θ ∈ Q



B.  and  (if denied)

C. if  and (if denied)

D. if 

Answer: A::B::C

Watch Video Solution

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. 

Answer: 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



Watch Video Solution

4. In which of the following sets the inequality  holds

good? (a)  (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  then

  assumes both positive and negative values 

 has no real roots  touches the line 

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

f(x)ispositive ∀x ∈ R f(x)

f(x) = 0 y = f(x) y = 0



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. 

α =
π

7

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

cos ecα = cos ec2α + cos ec4α cosα − cos 2α + cos 3α =
1

2

8 cosα cos 2α cos 4α = 1

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



Answer: A::B::C

Watch Video Solution

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

 

 

A. 

B. 

C. 

D. .

Answer: A::C

Watch Video Solution

cot α − tanα = 2 cot 2α tan(450 + α) − tan(450 − α) = 2 cos ec2α

tan(450 + α) + tan(450 − α) = 2 sec 2α tanα + cot α = 2 tan 2α

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. 

D. 

Answer: A::D

Watch Video Solution

(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

16 sin2 π/12

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

 then which of the following

hold(s) good?  

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



A. 

B. 

C. 

D. 

Answer: B::D

Watch Video Solution

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 

 (b)   (d)

none of these

A. 

B. 

C. 

D. none of these.

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( ) = √2 − 1
3π

16
f5( ) = √2 + 1

π

28
f7( ) = (2 + √3)

π

60

f3( ) = √2 − 1
3π

16

f5( ) = √2 + 1
π

28

f7( ) = (2 + √3)
π

60



Answer: A::B::C

Watch Video Solution

11. If  then which of the

following hold(s) good?  (b)  

(d) 

A. 

B. 

C. 

D. 

Answer: A::C::D

Watch Video Solution

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

cos 2x = 1/2

co sec 4x = 2

sec( ) = √6 − √2
x

2

tan( ) = (2 − √3)
x

2



12. The expression  is

independent of  (b) independent of  independent of 

dependent on 

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 αandβ

αandβ

α

β

α β

α β

13. If  then which of the following is/are

correct

A. 

B. 

cot3 α + cot2 α + cot α = 1

cos 2α. tanα = − 1

cos 2α. tanα = 1



C. 

D. .

Answer: A::C

Watch Video Solution

cos 2α − tan 2α = 1

cos 2α − tan 2α = 1

14. If

then  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B::D

W t h Vid S l ti

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

p + q − r = 0

p + q + r = 0

p − q + r = 0

p3 + q3 + r3 = 3pqr



Watch Video Solution

15. If  then the value of  is 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

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)

16. Let  where  then (a)

c-b,c+b (b) di�erence of maximum and minimum values of  is  (c)

 if x=  (d)  if x=

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

f(x) 2b

f(x) = c −cos − 1 a f(x) = c cos − 1 a



A. maximum value of 

B.  if 

C.  if 

D.  if .

Answer: A::B::C

Watch Video Solution

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  

 Then (a)

(b)  (c)  (d) 

A. 

B. 

C. 

D. 

P (k) = (1 + cos( ))
π

4k
(1 + cos( ))

(2k − 1)π

4k

(1 + cos( ))(1 + cos( )).
(2k + 1)π

4k

(4k − 1)π

4k
P (3) =

1

16

P (4) =
2 − √2

16
P (5) =

3 − √5

32
P (6)

2 − √3

16

P (3) =
1

16

P (4) =
2 − √2

16

P (5) =
3 − √5

32

P (6) =
2 − √3

16



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

Watch Video Solution

18. If  then  is independent of

 independent of  dependent of both  independent of both 

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 αandβ

αandβ

α

β

α β

α β



19. If   

then the di�erence between the maximum and manimum values of ` u^2

is given by

A. 

B. 

C. 

D. 

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

Watch Video Solution

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

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., then 

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

cos(x − y), cos xandcos(x + y) cos x sec( ) =
y

2

−√3

−√2

√2

√3



Exercise (Comprehension)

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

tanα

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 solutions of the equation , no

two of which have equal tangents. 

The value of  is

A. 

B. 

C. 0

D. none of these

α, β, γ 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

tanα + tanβ + tanγ + 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 

A. 

B. 

C. 

D. none of these.

Answer: B

sinα + sinβ =
1

4
cosα + cos β =

1

3

sin(α + β) =
1

3

12

25

7
25

12

13



Watch Video Solution

9.  and   

the value of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sinα + sinβ =
1

4
cosα + cos β =

1

3

sin(α + β) =
1

3

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. 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. b. 35

C. c. 210

D. 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. a. 7

B. b. 

C. c. 

D. 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. a) 

B. b) 

C. c)

D. 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 value of  is

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 + 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 

The measure of the smallest angle of the 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
1 − r cosα

r sinα

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
1 − r cosα

r sinα

sinα

cosα

sin θ

cos θ

1. If , where , then  

Watch Video Solution

cos θ − sin θ =
1

5
0 < θ <

π

4



2. If , then  

Watch Video Solution

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

3. If the circles  and  touch

each other 

Watch Video Solution

x2 + y2 + 2ax + b = 0 x2 + y2 + 2cx + b = 0

(a ≠ c)

4. If  for a positive odd integer  then 

 is

Watch Video Solution

cos x + secx = − 2 n

cosn x + secn x

5. Points  in the complex plane satisfying  lie on

Watch Video Solution

z Re(z + 1)
2

= |z|
2

+ 1



6. Prove the following identities : 

Watch Video Solution

1 − = cosA
sin2 A

1 + cosA

7. Prove that : 

Watch Video Solution

(secA + tanA)(1 − sinA) = cosA

8. Prove that 

Watch Video Solution

secA(1 − sinA)(secA + tanA) = 1

9. Prove that 

Watch Video Solution

= secA − tanA
1

secA + tanA



Exercise (Numerical)

1. If  , then value of  is ____

Watch Video Solution

f(θ) =
1 − sin 2θ + cos 2θ

2 cos 2θ
8f(110)f(340)

2. If  for every 

then maximum value of  is_____

Watch Video Solution

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

f(x)
1
4

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  is

____________

Watch Video Solution

tanx tany = 42 and cot x + cot = 49 tan(x + y)

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  is _________

Watch Video Solution

αandβ

5 sin 2β = 3 sin 2α and tanβ = 3 tanα

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 log_(10) sin x+log_(10)cos x=-1 and log_(10)(sinx+cosx)=(log_(10)n-1)/2

then the value of n is (a) 24 (b) 36 (c) 20 (d) 12_

Watch Video Solution

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
8 sin 4x

20. The value of  is

Watch Video Solution

cos ec − 4
π

18

sin(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  is________.

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 identity in  where 

 are constants and  the the value of  is ________

Watch Video Solution

sin3 x sin 3x =
n

∑
m= 0

Cm cosmx x,

C0, C1, Cn Cn ≠ 0, n

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 _______.

Watch Video Solution

[(sin )(4 + sec )]
2π

9

π

9

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 ___________.

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

3
4π
3

f( ) + f( )
π

18
7π
18



JEE Main Previous Year

Watch Video Solution

36. The expression  simpli�es to

Watch Video Solution

1 + sin 22∘ sin 33∘ sin 35∘

cos2 22∘ + cos2 33∘ + cos2 35∘

37. If  the maximum value of 

is______

Watch Video Solution

A > 0, B > 0andA + B = ,
π

3
tanA tanB

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.

C. Both  are true.

D. Both  are false.

Answer: C

Watch Video Solution

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

A and B

A and B

2. It  lie between  ,

prove that 

cos(α + β) = , sin(α − β) = andα, β
4

5

5

13
0and

π

4

tan 2α =
56

33



A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

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. 

Answer: B

Watch Video Solution

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

R

5π

6

π

6

π

4

3π

4

5. If , then the value of cos4x is

A. 

B. 

C. 

5(tan2 x − cos2 x) = 2 cos 2x + 9

−
7
9

−
3

5

1

3
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D. 

Answer: A

Watch Video Solution

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)  (b) 

 (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

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
1 + √

2

3

1 − √
3

2

1 + √
3

2

1 − √
2

3

1 + √
2

3

3. If  are non-zero real number such that 

 Then which of the following is treu?

A. 

B. 

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



Matrix Match Type

C. 

D. 

Answer: A::C

Watch Video Solution

tan( ) − √3 tan( ) = 0
α

2

β

2

√3 tan( ) − tan( ) = 0
α

2

β

2

4. The maximum value of the expression 

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. Refer to the following diagram : 

 

Watch Video Solution

Column I Column II

a. Collinear vectors p.
→
a

b. Coinitial vectors q.
→
b

c. Equal vectors r.
→
c

d. Unlike vectors (same initial point) s.
→
d


