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TRIGONOMETRIC RATIOS AND TRANSFORMATION

FORMULAS

Illustration

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/_TRwD0ZisXCY3
https://dl.doubtnut.com/l/_x1i3Iv31Qy9i
https://dl.doubtnut.com/l/_NAK37vF5FSpF


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/_NAK37vF5FSpF
https://dl.doubtnut.com/l/_xzwTjtNuamqp
https://dl.doubtnut.com/l/_oN2oS3XOuMiW
https://dl.doubtnut.com/l/_iwCkKKGXLpSD


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

si(α + β + γ)

sinα + sinβ + sinγ

10. Let  satisfy `0

Watch Video Solution

α, βandγ

https://dl.doubtnut.com/l/_iwCkKKGXLpSD
https://dl.doubtnut.com/l/_R1O0N7DekboN
https://dl.doubtnut.com/l/_SKZClTdC8G2H
https://dl.doubtnut.com/l/_JGXvswyJQDrp
https://dl.doubtnut.com/l/_n5V614ZT2HyQ
https://dl.doubtnut.com/l/_4VfmpfvDdN8v


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 x + + .
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/_4VfmpfvDdN8v
https://dl.doubtnut.com/l/_MmyK3EeK11KV
https://dl.doubtnut.com/l/_BhtRMgRChPVS
https://dl.doubtnut.com/l/_DZtkBEBuURPA


15. Find the maximum vertical distance between the graphs

 and .

Watch Video Solution

y = 2 + 3 sinx y = 4 cos x − 3

16. Minimum value of  is

Watch Video Solution

27cos 2x ⋅ 81sin 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/_Q4R099Rrp8No
https://dl.doubtnut.com/l/_v7jwW1FIsSEo
https://dl.doubtnut.com/l/_RhY5GTVbARDe
https://dl.doubtnut.com/l/_N7bRx2gQT70g


19. If  then prove

that 

Watch Video Solution

sin2(θ − α)cosα = 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/_zXP11JwAHzct
https://dl.doubtnut.com/l/_13fqHc1L6CBN
https://dl.doubtnut.com/l/_fLLX5j09BF3f


Answer: B

Watch Video Solution

22. If , �nd the value of 

where  and  lie between  and 

Watch Video Solution

sin(A − B) = , cos(A + B) =
1

√10

2

√29
tan 2A

A B 0
π

4

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/_fLLX5j09BF3f
https://dl.doubtnut.com/l/_70JWlO8tgV0k
https://dl.doubtnut.com/l/_ICzxrPe4Jthq
https://dl.doubtnut.com/l/_D6elroSCDSiD


25. Find the value of

.

Watch Video Solution

+ +
cos 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 triangle  if  then �nd all possible values of 

Watch Video Solution

ABC, ∠A = ,
π

4

tanB tanC.

https://dl.doubtnut.com/l/_qHHomCKszvTZ
https://dl.doubtnut.com/l/_RWCXnPwW92ah
https://dl.doubtnut.com/l/_733PjSy4xAqn
https://dl.doubtnut.com/l/_AQqYyLKb4N8B


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

sin( ) = 0
A − B

2

31. Prove that 

Watch Video Solution

cos 550 + cos 650 + cos 1750 = 0

32. Prove that: 

Watch Video Solution

cos 180 − sin 180 = √2sin 270

https://dl.doubtnut.com/l/_fw4iSUsI2E8n
https://dl.doubtnut.com/l/_pjrShTuPkaz6
https://dl.doubtnut.com/l/_VtIYNykeSY6K
https://dl.doubtnut.com/l/_pnb2KuAYL5Qv
https://dl.doubtnut.com/l/_AWJ1Xvic0VEY


33. Prove that:  

Watch Video Solution

= tanA
sin 5A − sin 3A

cos 5A + cos 3A
= tanA

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/_AWJ1Xvic0VEY
https://dl.doubtnut.com/l/_WO3K5KApC9dp
https://dl.doubtnut.com/l/_MIojP6InOyk0
https://dl.doubtnut.com/l/_3PbpaRBrAP5X
https://dl.doubtnut.com/l/_Pl5c1DZGpbvr


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/_Pl5c1DZGpbvr
https://dl.doubtnut.com/l/_UwjBrKlIfdAg


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/_3IDLvGR7QTHA
https://dl.doubtnut.com/l/_0Xn8XIcb7isr
https://dl.doubtnut.com/l/_yeQcC5CDbVzy


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 2A and sin 4A

https://dl.doubtnut.com/l/_tsqWLFgccCti
https://dl.doubtnut.com/l/_kVpUe9vvgb1P
https://dl.doubtnut.com/l/_NRzsQcDsWhSc
https://dl.doubtnut.com/l/_NdWCH7gPe6vR


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

tan( ) + 2 tan( ) + 4 = cot( )
π

16

π

8

π

6

https://dl.doubtnut.com/l/_NdWCH7gPe6vR
https://dl.doubtnut.com/l/_777ugoWnACse
https://dl.doubtnut.com/l/_vtGm6xxb64hf
https://dl.doubtnut.com/l/_kBJQw33FuBj8


Watch Video Solution

49. Prove that:

Watch Video Solution

cos4( ) + cos4( ) + cos4( ) + cos4( ) =
π

8

3π

8

5π

8
7π
8

3

2

50. If  prove that 

Watch Video Solution

π < x < 2π,

= cot( + ).
√1 + cos x + √1 − cos x

√1 + cos x − √1 − cos x

x

2

π

4

51. If  and  prove that 

 .

Watch Video Solution

sinα + sinβ = a cosα + cos β = b,

tan( ) = ± √
α − β

2
4 − a2 − b2

a2 + b2

https://dl.doubtnut.com/l/_kBJQw33FuBj8
https://dl.doubtnut.com/l/_QDaWcoUCC1v8
https://dl.doubtnut.com/l/_L34gOAtuaBRt
https://dl.doubtnut.com/l/_93TEUWzUmuAO


52. Prove that 

Watch Video Solution

= sin 2A.

1 − tan2( − A)π

4

1 + tan2( − A)π

4

53. If  , prove that  .

Watch Video Solution

tan = √
θ

2
a − b

a + b

tanφ

2
cos θ =

a cosφ + b

a + b cosφ

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

https://dl.doubtnut.com/l/_TZ8pVHehDFjM
https://dl.doubtnut.com/l/_IYwdilseedTW
https://dl.doubtnut.com/l/_6CNb73GWzdOa
https://dl.doubtnut.com/l/_qse2BxMuQCd7


56. Prove that .

Watch Video Solution

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

57. Prove that .

Watch Video Solution

4 cos( ). cos( ) − 1 = 2 cos( )
2π

7

π

7

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

https://dl.doubtnut.com/l/_bJubuQqeCFUf
https://dl.doubtnut.com/l/_5WtooM1otMhp
https://dl.doubtnut.com/l/_XQvOQHKTy7Zs
https://dl.doubtnut.com/l/_OEjkhwwTmrbi


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

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

tan( )
π

10

5x4 − 10x2 + 1 = 0.

https://dl.doubtnut.com/l/_i9BMgeGSudBN
https://dl.doubtnut.com/l/_biaCmOp3HQQq
https://dl.doubtnut.com/l/_u3RMBis1Iie3
https://dl.doubtnut.com/l/_7OJpYJQI2BqI


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

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∘

https://dl.doubtnut.com/l/_7OJpYJQI2BqI
https://dl.doubtnut.com/l/_8n3Z3kr0SNhH
https://dl.doubtnut.com/l/_8IITRTelrPXj
https://dl.doubtnut.com/l/_qDK3ruMzyG39
https://dl.doubtnut.com/l/_WvQfhco4SyQl
https://dl.doubtnut.com/l/_VDQnLAjvccpL


68. Prove that .

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_VDQnLAjvccpL
https://dl.doubtnut.com/l/_P6NrztIZw36C
https://dl.doubtnut.com/l/_7RgJDTNrl0zK
https://dl.doubtnut.com/l/_9oDdsAS6xjxH


72. Prove that 

Watch Video Solution

: cos 200cos 400cos 600cos 800 =
1

16

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. 

tan 20∘ tan 40∘ tan 80∘

tan 60∘

https://dl.doubtnut.com/l/_BFc4V1IIWQuc
https://dl.doubtnut.com/l/_hWgbfDe6OZcj
https://dl.doubtnut.com/l/_fSZSLx4x6rP3


B. 

C. 

D. 

Answer: A

Watch Video Solution

cot 60∘

tan 45∘

tan 80∘

75. If  , prove that: 

Watch Video Solution

θ =
π

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

76. 

Watch Video Solution

cos cos cos cos =
2π

15
4π
15

8π

15

16π

15

1

16

77. Prove that 

W t h Vid S l ti

sin 60sin 420sin 660sin 780 =
1

16

https://dl.doubtnut.com/l/_fSZSLx4x6rP3
https://dl.doubtnut.com/l/_ywdbkcLhJLgP
https://dl.doubtnut.com/l/_3TTOj3E64B41
https://dl.doubtnut.com/l/_xzhgAKmNbpiW


Watch Video Solution

78. Find the value of 

Watch Video Solution

2 − −
cos2 π

7
cos2 π

7
cos π

7

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 

  

W t h Vid S l ti

+ + +
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/_xzhgAKmNbpiW
https://dl.doubtnut.com/l/_oQFGTQBdKGEs
https://dl.doubtnut.com/l/_zxEW5nMBQmHT
https://dl.doubtnut.com/l/_uPEABI31Zimj
https://dl.doubtnut.com/l/_g43BTrBrmt5J


Watch Video Solution

82. Prove that

.

Watch Video Solution

2sin 2∘ + 4sin 4∘ + 6sin 6∘ + ....... . + 180sin 180∘ = 90cot 1∘

83. If , then prove that

.

Watch Video Solution

A + B + C = 180∘

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

84. If , then prove that

.

Watch Video Solution

A + B + C = 180∘

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

https://dl.doubtnut.com/l/_g43BTrBrmt5J
https://dl.doubtnut.com/l/_OWxBhP7otnd3
https://dl.doubtnut.com/l/_wCjbRyipqia1
https://dl.doubtnut.com/l/_ZhPqMJ5zf0MM


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

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. In any triangle ABC, prove that

=

Watch Video Solution

sin3 A cos(B − C) + sin3 B cos(C − A) + sin3 C cos(A − B)

3 sinA sinB sinC

https://dl.doubtnut.com/l/_jJk6smHo4UXY
https://dl.doubtnut.com/l/_1kWDPHIcseem
https://dl.doubtnut.com/l/_sMlEzPoivCP5


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

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

sin 2A sin 2B sin 2C

https://dl.doubtnut.com/l/_meqfXgqB5YzJ
https://dl.doubtnut.com/l/_hTYGLlUvoe46
https://dl.doubtnut.com/l/_iVcmzpyvIupp
https://dl.doubtnut.com/l/_Xy3g6Kwq4lyx


Watch Video Solution

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

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

https://dl.doubtnut.com/l/_Xy3g6Kwq4lyx
https://dl.doubtnut.com/l/_hynntjfbPNQC
https://dl.doubtnut.com/l/_MWb7DGgVpLvT
https://dl.doubtnut.com/l/_2soBP3tRPcse


95. If  then �nd the range of 

Watch Video Solution

+ = 1,
x2

4

y2

9
2x + y

96. If  then �nd the range of  .

Watch Video Solution

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

xy

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.

https://dl.doubtnut.com/l/_6hLIlJ0EGzYh
https://dl.doubtnut.com/l/_Lnq9Jxr8c0ny
https://dl.doubtnut.com/l/_OZ3AKSsnnh5B
https://dl.doubtnut.com/l/_m0w4uN4KUN9c


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

4

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

https://dl.doubtnut.com/l/_hlpRKoWd6iWT
https://dl.doubtnut.com/l/_JmklmkDSJagI
https://dl.doubtnut.com/l/_6L8C1UXjnpOR
https://dl.doubtnut.com/l/_rdRmYmu3IFRc


Solved example

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

1. 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 .

https://dl.doubtnut.com/l/_wB6ji3v6iCvu
https://dl.doubtnut.com/l/_0gd6srvf5Iqr
https://dl.doubtnut.com/l/_9t9SkS8C67Vl


2. 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( ) ⋅ cot( )
A

2
C

2

3. 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.

4. Find the sum of series  to n

terms .

Watch Video Solution

cos ecθ + cos ec2θ + cos ec4θ + .......

5. If  then prove= =
tan(θ + α)

a

tan(θ + β)

b

tan(θ + γ)

c

sin2(α − β) + sin2(β − γ) + sin2(γ − α) = 0
a + b

a − b

b + c

b − c

c + a

c − a

https://dl.doubtnut.com/l/_EQA79VaORjju
https://dl.doubtnut.com/l/_5Z9wNnLachK4
https://dl.doubtnut.com/l/_D27R3EeXbSuq
https://dl.doubtnut.com/l/_oqWULWHFI9GU


Watch Video Solution

6. If  �nd the value of  terms of p and

q.

Watch Video Solution

tan 6θ =
p

q
(p cos ec2θ − q sec 2θ)

1

2

7. If  and 

 then prove that 

 is a root of the equation 

Watch Video Solution

0 < α <
π

2

sinα + cosα + tanα + cot α + secα + cos ecα = 7,

sin 2α x2 − 44x − 36 = 0.

8. 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

https://dl.doubtnut.com/l/_oqWULWHFI9GU
https://dl.doubtnut.com/l/_SeZrvkpP1pBD
https://dl.doubtnut.com/l/_eFVec3UqnaNI
https://dl.doubtnut.com/l/_VeZLMNIsekxm
https://dl.doubtnut.com/l/_ZPggWoYtTXuZ


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

Watch Video Solution

10. 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

11. If  Prove that 

 .

Watch Video Solution

tan( + ) = tan3( + ).
π

4

y

2

π

4
x

2

(siny) = (sinx)
3 + sin2 x

1 + 3 sin2 x

12. If  Find the value 

Watch Video Solution

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

4
(1 − sin t)(1 − cos t)

https://dl.doubtnut.com/l/_ZPggWoYtTXuZ
https://dl.doubtnut.com/l/_xlxTuzmMOLWW
https://dl.doubtnut.com/l/_i5zDfDpxMxqz
https://dl.doubtnut.com/l/_HruRakVvq4uO
https://dl.doubtnut.com/l/_WZ1Sr6RGsQhE


Concept App. 3.1

13. For all  in  show that the 

Watch Video Solution

θ [0, ]
π

2
cos(sin θ) ≥ sin(cos θ)

14. Prove that  never lies between 

Watch Video Solution

tanx

tan 3x
and 3.

1

3

15. Prove that

Watch Video Solution

n− 1

∑
k= 1

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

n

n

2

1. In , if  then prove that

triangle is isosceles right angled.

△ ABC cosA + sinA − = 0
2

cosB + sinB

https://dl.doubtnut.com/l/_WZ1Sr6RGsQhE
https://dl.doubtnut.com/l/_bwAW4KUuZF0f
https://dl.doubtnut.com/l/_eM0dTP58lVAk
https://dl.doubtnut.com/l/_2pjHVxeNbrgX


Watch Video Solution

2. If X is  of  and  and  is  of 

and , then

A. x > y

B. x = y

C. y = 2x

D. x = 2y

Answer: y=2x

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/_2pjHVxeNbrgX
https://dl.doubtnut.com/l/_etZIIPX6X8Jy
https://dl.doubtnut.com/l/_mjxlSBJq5fSr


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 − y) + cos(θ − z)

7. In a triangle ABC, if  then prove

that 

sinA sin(B − C) = sinC sin(A − B),

cot A, cot B, cot Care ∈ A
.
P .

https://dl.doubtnut.com/l/_9hRuyfVQ63oL
https://dl.doubtnut.com/l/_kf63ajddrfYF
https://dl.doubtnut.com/l/_wPh4ExHQidxu
https://dl.doubtnut.com/l/_VygSEOoTgGl7


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/_VygSEOoTgGl7
https://dl.doubtnut.com/l/_vxQ4fSzHMS9H
https://dl.doubtnut.com/l/_YHa8vEEitkDr
https://dl.doubtnut.com/l/_0o7KoZYrD8mu


Concept App. 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/_2ChufSqWM8dQ
https://dl.doubtnut.com/l/_hZAAQ0Vt1q2T
https://dl.doubtnut.com/l/_LDIgMR0kwCD9
https://dl.doubtnut.com/l/_Veg1ghslLPDa


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  , show that 

Watch Video Solution

tanβ =
ns ∈ α cosα

1 − ns ∈2 α
tan(α − β) = (1 − n)tanα.

https://dl.doubtnut.com/l/_Veg1ghslLPDa
https://dl.doubtnut.com/l/_7h2y98uT8D88
https://dl.doubtnut.com/l/_J73c8XSYemzs
https://dl.doubtnut.com/l/_Ig1fYkjFXuCV
https://dl.doubtnut.com/l/_yyUnh6rSTSCh


Concept App. 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/_BaHARCyLtbaf
https://dl.doubtnut.com/l/_P9IgzsfBKB1j
https://dl.doubtnut.com/l/_eCsEdE9B6eGo
https://dl.doubtnut.com/l/_T9y7rrofYf2L


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/_T9y7rrofYf2L
https://dl.doubtnut.com/l/_L036nI93DV20
https://dl.doubtnut.com/l/_NiF0cVQG0vm4
https://dl.doubtnut.com/l/_X6TpY6tqEkp9
https://dl.doubtnut.com/l/_rtXRJgSuUmIv


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 

Watch Video Solution

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

12. if  then prove that  =
x

y

cosA

cosB

= tan
x tanA + y tanB

x + y

A + B

2

https://dl.doubtnut.com/l/_rtXRJgSuUmIv
https://dl.doubtnut.com/l/_9qoyTles3XWo
https://dl.doubtnut.com/l/_oMp5Cjjpojc9
https://dl.doubtnut.com/l/_ttq7ngeGWl3w
https://dl.doubtnut.com/l/_5zU1UAMhPYmT


Concept App. 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/_5zU1UAMhPYmT
https://dl.doubtnut.com/l/_9xEqUPgMwumG
https://dl.doubtnut.com/l/_YfRl5tGMG0zg
https://dl.doubtnut.com/l/_HkMPIEJLJy31


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/_DmmPcRTpWL7M
https://dl.doubtnut.com/l/_0yPnrDKgs3DA
https://dl.doubtnut.com/l/_IYWE5PWHJbs0
https://dl.doubtnut.com/l/_AXeCpDelalVR
https://dl.doubtnut.com/l/_QValXMKdkegR


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/_QValXMKdkegR
https://dl.doubtnut.com/l/_mQhwetO6ytDF
https://dl.doubtnut.com/l/_C0PflIkNbkjp
https://dl.doubtnut.com/l/_WJ5v65VUdmqx
https://dl.doubtnut.com/l/_YvHmrjCqPaIi


Watch Video Solution

12. If cosA=3/4, then 32 sin (A/2) sin ((5A) /2)= ------------- (A) √11 (B) -√11 (C) 11

(D) -11

Watch Video Solution

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/_YvHmrjCqPaIi
https://dl.doubtnut.com/l/_0L3lwVD6q2pM
https://dl.doubtnut.com/l/_EyPh0GSQGa4K
https://dl.doubtnut.com/l/_kNxuxOwd8JKQ


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 show that .

Watch Video Solution

a =
π

7
sin2 3a − sin2 a = sin 2a sin 3a

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/_mJRGQAxRBA3F
https://dl.doubtnut.com/l/_mIZ7J0x7ksEP
https://dl.doubtnut.com/l/_ogJ2QWsMjsxs
https://dl.doubtnut.com/l/_22AikzWxJFH5
https://dl.doubtnut.com/l/_cXw5Ti0IfqIX


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

a cos θ + b sin θ = c

tan(α + β) =
2ab

a2 − b2
cos(α + β) =

a2 − b2

a2 + b2

https://dl.doubtnut.com/l/_cXw5Ti0IfqIX
https://dl.doubtnut.com/l/_qNJrU0Lro5qY
https://dl.doubtnut.com/l/_UNrjT8xS1EKF
https://dl.doubtnut.com/l/_DiawKObotmar
https://dl.doubtnut.com/l/_F307lNZnkos8


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 , then prove that one of the values of 

 is 

Watch Video Solution

cos θ =
cosα − cos β

1 − cosα cos β

tan.
θ

2
tan. cot.

α

2

β

2

26. If , prove that  

 is independent of  and .

tan θ tanϕ = √
a − b

a + b

a − b cos 2θ)(a − b cos 2ϕ) θ ϕ

https://dl.doubtnut.com/l/_F307lNZnkos8
https://dl.doubtnut.com/l/_EhqRaJCovuwb
https://dl.doubtnut.com/l/_Rk7GuZVH8LL2
https://dl.doubtnut.com/l/_kpgvw99Z2IMp


Concept App. 3.5

Watch Video Solution

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∘ =

https://dl.doubtnut.com/l/_kpgvw99Z2IMp
https://dl.doubtnut.com/l/_sf29Rr29sZph
https://dl.doubtnut.com/l/_WDNTriON8AHm
https://dl.doubtnut.com/l/_nDByAAGkilOj


Concept App. 3.6

4. Find the value of  .

Watch Video Solution

tan2 37 + 11

( 2 ) ∘

tan2 37 − 11

( 2 ) ∘

5. If

then �nd the value of 

Watch Video Solution

tan− 1( ) + tan− 1( ) + + tan− 1( ) = t
1

1 + 1. 2

1

1 + 2. 3

1

1 + n. (n + 1)

θ.

6. Find the value of .

Watch Video Solution

tan 9∘ + cot 9∘

tan 27∘ + cot 27∘

https://dl.doubtnut.com/l/_ky5tPaEJj1VU
https://dl.doubtnut.com/l/_rVKZvwKu4bDc
https://dl.doubtnut.com/l/_vqOTSoM98I2W


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

Watch Video Solution

sin(9π)

14

sin(11π)

14

sin(13π)

14

https://dl.doubtnut.com/l/_bOlLqq7eHimz
https://dl.doubtnut.com/l/_MujjQitnymG8
https://dl.doubtnut.com/l/_YmtXPeIolny6
https://dl.doubtnut.com/l/_iCuqBIRLF4pH


Concept App. 3.7

5. The value of

is equal to___________

Watch Video Solution

sin( )sin(3 )sin(5 )sin(7 )sin(9 )sin(11 )sin(13 )
π

14

π

14

π

14

π

14

π

14

π

14

π

14

1. Find the summation of the following 

  

 

 

Watch Video Solution

(i) cos( ) + cos( ) + cos( )
2π

7
4π
7

6π

7

(ii)

cos( ) + cos( ) + cos( ) + cos( ) + cos( ) + cos( )
π

7

2π

7

3π

7

4π

7

5π

7

6π

7

(iii) cos( ) + cos( ) + cos( ) + cos( ) + cos( )
π

11

3π

11

5π

11
7π
11

9π

11

https://dl.doubtnut.com/l/_tCrAROdp7sRy
https://dl.doubtnut.com/l/_h5fdnX4qMYTN


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

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

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

https://dl.doubtnut.com/l/_jna4Sr6EOjgB
https://dl.doubtnut.com/l/_Z1VQs4ndeEii
https://dl.doubtnut.com/l/_d3WjEE13HoJ0
https://dl.doubtnut.com/l/_JCFcwhOc8BeB


Concept App. 3.8

Watch Video Solution

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. If , then prove that

.

Watch Video Solution

A + B + C = 180∘

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

https://dl.doubtnut.com/l/_JCFcwhOc8BeB
https://dl.doubtnut.com/l/_PrJWskgaXgI9
https://dl.doubtnut.com/l/_k48T3zVzSBne
https://dl.doubtnut.com/l/_B1RXZGqS7m9V


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 , 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

https://dl.doubtnut.com/l/_B1RXZGqS7m9V
https://dl.doubtnut.com/l/_YORY9XI80vS6
https://dl.doubtnut.com/l/_fsnnBp3SwjIw
https://dl.doubtnut.com/l/_XmtxZcoRQdDN


Concept App. 3.9

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

9. In  if , then prove that

triangle is right angled.

Watch Video Solution

△ ABC 2 sin2 C = 2 + cos 2A + cos 2B

https://dl.doubtnut.com/l/_JCL5iARRDDMX
https://dl.doubtnut.com/l/_yDYZmLPmqVVF
https://dl.doubtnut.com/l/_ijeJOhKqxR99


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 = α2 + β2 = 2

S = (1 − a)(1 − b) + (1 − α)(1 − β)

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

 form 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

https://dl.doubtnut.com/l/_ixO969hSxs2P
https://dl.doubtnut.com/l/_vOqjZ6zZr4vO
https://dl.doubtnut.com/l/_N4XmxlNDx3iI
https://dl.doubtnut.com/l/_k01xOFbXnBvW


Concept App. 3.10

5. If  then �nd the ragne of 2x+y

Watch Video Solution

x2 + y2 + 6x − 4y − 12 = 0

1. In  Prove that  If 

 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

https://dl.doubtnut.com/l/_k01xOFbXnBvW
https://dl.doubtnut.com/l/_Kx61nnZSSQwj
https://dl.doubtnut.com/l/_Vr5rSNNH3X6R
https://dl.doubtnut.com/l/_JInHEebEvAmE
https://dl.doubtnut.com/l/_v2Dvv2oTuusE


Exercise (Single Correct Answer Type)

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

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. 

cos(A − B) =
3

5
tanA tanB = 2

cosA cosB =
1

5

https://dl.doubtnut.com/l/_v2Dvv2oTuusE
https://dl.doubtnut.com/l/_PyJXneAqsjkI
https://dl.doubtnut.com/l/_Va056n7o3PEh
https://dl.doubtnut.com/l/_Wktj9GiAS2IP


B. 

C. 

D. 

Answer: A

Watch Video Solution

sinA sinB = −
2

5

cosA cosB = −
1

5

sinA sinB = 1/5

2. If  then 

A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

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

(a)A > B(b)A = B

A > B

A < B

A = B

https://dl.doubtnut.com/l/_Wktj9GiAS2IP
https://dl.doubtnut.com/l/_lF9qAudpkZ90


3.  is equal to

A. 0

B. 

C. 

D. 1

Answer: D

Watch Video Solution

tan 1000 + tan 1250 + tan 1000tan 1250

1

2

−1

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

(d) 

A. 

B. 

C. 

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

cos β

−sinα

sinβ

cosα

https://dl.doubtnut.com/l/_lF9qAudpkZ90
https://dl.doubtnut.com/l/_43hwkg3VHgjN
https://dl.doubtnut.com/l/_7dXom2Azv5q9


D. 

Answer: D

Watch Video Solution

cos β

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

https://dl.doubtnut.com/l/_7dXom2Azv5q9
https://dl.doubtnut.com/l/_SNSwm0WzU8kd


6. Let 

A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

= 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)

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

 is

A. independent of 

B. function of A,B

C. function of C

2 cos ec − sinA − cosA
sinA

2
B

2
sinC

2
cosB

2

A, B, C

https://dl.doubtnut.com/l/_FerhVd8lBHfe
https://dl.doubtnut.com/l/_GT9qUb4o1byM


D. none of these.

Answer: A

Watch Video Solution

8. If  for all  then  is 

 (b)   (b) 

A. 

B. 

C. 

D. none of these.

Answer: A

Watch Video Solution

a ≤ 3 cos x + 5 sin(x − ) ≤ b
π

6
x (a, b)

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

( − √19√19)

( − 17, 17)

( − √21, √21)

https://dl.doubtnut.com/l/_GT9qUb4o1byM
https://dl.doubtnut.com/l/_qyO3OlnRCxKM


9. If  1 (b) 0 (c)  (d) none of

these

A. 1

B. 0

C. 

D. none of these.

Answer: B

Watch Video Solution

= =
x

cos θ

y

cos(θ − )2π
3

z

cos(θ + )2π
3

−1

−1

10. Let  then �nd the value of the expression 

A. x

B. 

x = sin 1∘

+ + .... +
1

cos 0∘ cos 1∘

1

cos 1∘ cos 2∘

1

cos 44∘ cos 45∘

1/x

https://dl.doubtnut.com/l/_llpRrhWoM668
https://dl.doubtnut.com/l/_oXH6BVso4iO3


C. 

D. 

Answer: B

Watch Video Solution

√2/x

x/√2

11. If  is eliminated from the equations  and 

 then  is equal to

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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

θ x = acos(θ − α)

y = b cos(θ − β), ( ) + ( ) − cos(α − β)
x2

a2

y2

b2

2xy

ab

sec2(α − β) cos ec2(α − β) cos2(α − β) sin2(α − β)

sec2(α − β)

co sec2(α − β)

cos2( − β)

sin2(α − β)

https://dl.doubtnut.com/l/_oXH6BVso4iO3
https://dl.doubtnut.com/l/_WJTCvShFNuCb


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

+ + = 1
tan2(π − A)

4

tan2(π − B)

4

tan2(π − C)

4
ABC

https://dl.doubtnut.com/l/_WJTCvShFNuCb
https://dl.doubtnut.com/l/_wQvRDByEzRPz
https://dl.doubtnut.com/l/_t4Go1dAYdVTn


C. scalene

D. none of these.

Answer: A

Watch Video Solution

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

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

α α α ∈
π

16
α

π

20

π

30

π

40

π

60

https://dl.doubtnut.com/l/_t4Go1dAYdVTn
https://dl.doubtnut.com/l/_4NubLy54m5tP


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

f(θ) =
cot θ

1 + cot θ
α + β =

5π

4
f(α)f(β)

1

2

−
1

2

https://dl.doubtnut.com/l/_c2xvvyW53G3W
https://dl.doubtnut.com/l/_E7LUzBywRI7M


D. none of these.

Answer: A

Watch Video Solution

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

equal to

A. 9

B. 4

C. 27

D. 81

Answer: C

Watch Video Solution

A − B =
π

4
(y + 1)y+ 1

https://dl.doubtnut.com/l/_E7LUzBywRI7M
https://dl.doubtnut.com/l/_Tz57SylSNp4E


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. 

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

https://dl.doubtnut.com/l/_l3mTHavFiX9m
https://dl.doubtnut.com/l/_ROLTeFHBvhsx


C. 

D. none of these.

Answer: B

Watch Video Solution

(siny + sin z)
1

2

20. In a  if  then the value of 

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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_ROLTeFHBvhsx
https://dl.doubtnut.com/l/_9b4KVsV2af7B
https://dl.doubtnut.com/l/_y3PrdkipJDrt


21. Find 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. 

cos θ12cos θ2,
tan(θ1 −θ2

)

2

tan(θ1 + θ2)

2

1

3
−

1

3

1 −1

1

3

−
1

3

−1

https://dl.doubtnut.com/l/_y3PrdkipJDrt
https://dl.doubtnut.com/l/_5ygVGJ5gsBWg


Answer: B

Watch Video Solution

23. Let  be such that <  If 

and  , then the value of  (a) 

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

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

65

cosα + cos β = −
27
65

is
cos(α − β)

2

−
3

√130

3

√130

6

25

6

65

−
3

√130

3

√130

6

65

−
6

65

https://dl.doubtnut.com/l/_5ygVGJ5gsBWg
https://dl.doubtnut.com/l/_bwxtv07peKlz


24. If  then  is equal to (a) 1

(b) 1/2 (c) 2 (d) 1/3

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. 

D. 

sin 3θ + sin 5θ + sin 7θ + sin 9θ

cos 3θ + cos 5θ + cos 7θ + cos 9θ

tan 3θ

cot 3θ

tan 6θ

cot 6θ

https://dl.doubtnut.com/l/_aQVuhYigTSwf
https://dl.doubtnut.com/l/_bXu3mljrH4qT


Answer: C

Watch Video Solution

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

 (d) 

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

x, y, z
sinx − sin z

cos z − cos x
tany cot y

siny cos y

tany

cot y

siny

cos y

27. If  then 

is equal to 

= = =
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

https://dl.doubtnut.com/l/_bXu3mljrH4qT
https://dl.doubtnut.com/l/_ZEuDFOfOfO56
https://dl.doubtnut.com/l/_oAVUQxTGPkay


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

a

d

C

b

b

c

d

a

28. If  then  is equal

to  (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

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

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

−2 sin(α + β)

−2 cos(α + β)

2 sin(α + β)

2 cos(α + β)

https://dl.doubtnut.com/l/_oAVUQxTGPkay
https://dl.doubtnut.com/l/_SytTendtlu6j


Watch Video Solution

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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

3 + cot 800cot 200

cot 800 + cot 200
cot 200 tan 500 cot 500

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) 

tanα

4x2 − 16x + 15 < 0 cos β

sin(α + β)sin(α − β)
3

5

3

5

2

√5
4

5

https://dl.doubtnut.com/l/_SytTendtlu6j
https://dl.doubtnut.com/l/_7gPWS6kncpxz
https://dl.doubtnut.com/l/_F55fskhlp2MF


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

3

5

3

5

2

√5

4
5

31. Let  then  is equal to 

 (b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

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)

https://dl.doubtnut.com/l/_F55fskhlp2MF
https://dl.doubtnut.com/l/_unYy4WVCzlTq


Watch Video Solution

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  (b) 

 (d) 

A. 

√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

https://dl.doubtnut.com/l/_unYy4WVCzlTq
https://dl.doubtnut.com/l/_H0YLARZFaC4z
https://dl.doubtnut.com/l/_63DY3a1Ncqk2


B. 

C. 

D. 

Answer: C

Watch Video Solution

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. 

D. 

Answer: B

Watch Video Solution

x1 x2

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

2

a

b

b

a

c

a

a

c

https://dl.doubtnut.com/l/_63DY3a1Ncqk2
https://dl.doubtnut.com/l/_SKzwE9xsWiQd


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

= , (β ≠ γ)
tan(α + β + γ)

tan(α − β − γ)

tanγ

tanβ

sin 2α + s ∈ 2β + s ∈ 2γ =

https://dl.doubtnut.com/l/_SKzwE9xsWiQd
https://dl.doubtnut.com/l/_z7V80l4LooM3
https://dl.doubtnut.com/l/_CMsacaglOARQ


C. 2

D. 

Answer: A

Watch Video Solution

1/2

37. If  and , then

A. 

B. 1

C. 2

D. 

Answer: A

Watch Video Solution

sin θ1 − sin θ2 = a cos θ1 + cos θ2 = b

−1

−2

https://dl.doubtnut.com/l/_CMsacaglOARQ
https://dl.doubtnut.com/l/_cDErN804BkuE


38. The value of expression  

(b)  (c)  (d) 0

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

(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

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

= 3 ,
cot A

2
tanC

2

sinA, sinB, sinC A
.

P . G
.

P . H
.

P .

https://dl.doubtnut.com/l/_gSx7sNR11C74
https://dl.doubtnut.com/l/_CfbV8s96jVMW


C. HP

D. none of these.

Answer: A

Watch Video Solution

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

https://dl.doubtnut.com/l/_CfbV8s96jVMW
https://dl.doubtnut.com/l/_AXjKRLngfqWG


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 A and B are acute positive angles satisfying the equations

 and , then  is

equal to

A. 

B. 

C. 

3 sin2 A + 2 sin2 B = 1 3 sin 2A − 2 sin 3B = 0 A + 2B

π

π

2

π

4

https://dl.doubtnut.com/l/_3kCxHnz4fWZW
https://dl.doubtnut.com/l/_CtEXOgd9IpZB


D. 

Answer: B

Watch Video Solution

π

6

43. If , then  is equal to

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos 250 + sin 250 = K cos 500

√2 − p2

−√2 − p2

p√2 − p2

−p√2 − p2

https://dl.doubtnut.com/l/_CtEXOgd9IpZB
https://dl.doubtnut.com/l/_BHabT3bJCh5T


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

A. 

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

https://dl.doubtnut.com/l/_MJVvMfDycuEZ
https://dl.doubtnut.com/l/_qUUBOdyYx7hk


B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

2√1 + k

√1 + k

2

46.  is equal to  

(a)   

(b)   

(c)   

(d) 

A. 

B. 

C. 

D. 

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)

https://dl.doubtnut.com/l/_qUUBOdyYx7hk
https://dl.doubtnut.com/l/_j9PIac2ojw4p


Answer: 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) 

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

1

3
3

4
3

https://dl.doubtnut.com/l/_j9PIac2ojw4p
https://dl.doubtnut.com/l/_92aqhrjtK8Lb
https://dl.doubtnut.com/l/_M4XQBHRfPq8V


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

4
3

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

https://dl.doubtnut.com/l/_M4XQBHRfPq8V
https://dl.doubtnut.com/l/_Qbl6uY5ZjW0f


50. If  where 

 is a root of the equation 

(b) 2   (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sinx + cos ecx + tany + cot y = 4

xandy ∈ [0, ], then
π

2

tany

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

51. If , then the value of 

is

A. 

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

2
α + β

3π

4

https://dl.doubtnut.com/l/_Qbl6uY5ZjW0f
https://dl.doubtnut.com/l/_XcTAi5r766r9
https://dl.doubtnut.com/l/_4inACjbR9ZYf


B. 

C. 

D. 

Answer: C

Watch Video Solution

π

3π

2

5π

4

52. If  then the value of 

 is (a)  (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

https://dl.doubtnut.com/l/_4inACjbR9ZYf
https://dl.doubtnut.com/l/_HQ1rCZjBrZ0B


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

P (x) = ( )
2

+ ( ),
1 − cos 2x + sin 2x

1 + cos 2x + s ∈ 2x

1 + cot x + cot2 x

1 + tanx + tan2 x

P (x)

https://dl.doubtnut.com/l/_HQ1rCZjBrZ0B
https://dl.doubtnut.com/l/_hh2mtV0un6Vq
https://dl.doubtnut.com/l/_iOfXKq2imfon


C. 4

D. 16

Answer: B

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

https://dl.doubtnut.com/l/_iOfXKq2imfon
https://dl.doubtnut.com/l/_D4akDGJBBYgu


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. 

θ1andthη2 [2, 2π] tanθ = λ,

tan(θ1)

2

tan(θ2)

2
−1

−1

https://dl.doubtnut.com/l/_21RrWqVwoNDx
https://dl.doubtnut.com/l/_XpopwDNt7Tgs


C. 2

D. 1

Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_XpopwDNt7Tgs
https://dl.doubtnut.com/l/_z2McLhfG44rh
https://dl.doubtnut.com/l/_PUxiChEhBD4t


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 , prove that 

A. 

B. 

C. 

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

sinx = siny = sin z = sin 18∘

2cos 18∘

cos 18∘

sin 18∘

https://dl.doubtnut.com/l/_PUxiChEhBD4t
https://dl.doubtnut.com/l/_drfQu380izyg


D. 

Answer: D

Watch Video Solution

2sin 18∘

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

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

700 + 4cos 700 1

√3
√3 2√3

1

2

1

√3

√3

2√3

1
2

62. If  where x  then  is equal tosinx + cos x =
√7
2

∈ [0, ]
π

4
tan( )

x

2

https://dl.doubtnut.com/l/_drfQu380izyg
https://dl.doubtnut.com/l/_XlbPwIQn8I8t
https://dl.doubtnut.com/l/_OVaXHSd1wb2L


A. (a) 

B. (b) 

C. (c) 

D. (d) none of these.

Answer: B

Watch Video Solution

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

= 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

https://dl.doubtnut.com/l/_OVaXHSd1wb2L
https://dl.doubtnut.com/l/_gOhjPpDR6FVi


Watch Video Solution

64. If  is

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

A. 1

B. 2

C. 

D. none of these.

Answer: B

Watch Video Solution

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

2

π

4
x

2

−2

−2

65. If  where  then 

is equal to 

(a)  

(b)  

cos x = ,
2 cos y − 1

2 − cos y
x, y ∈ (0, π) tan( ) × cot( )

x

2
y

2

√2

√3

https://dl.doubtnut.com/l/_gOhjPpDR6FVi
https://dl.doubtnut.com/l/_4yOWPfQZyzJn
https://dl.doubtnut.com/l/_CUNvc4e4dFVF


(c)   

(d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

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

https://dl.doubtnut.com/l/_CUNvc4e4dFVF
https://dl.doubtnut.com/l/_hqqrLncGNudv


Answer: C

Watch Video Solution

67. If  then  is equal to 

(b)   (d) 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

2 sinx/√cos 2x

68. Given that  . Then  is equal to

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

(1 + √1 + x)tany = 1 + √1 − x sin 4y

4x 2x x

https://dl.doubtnut.com/l/_hqqrLncGNudv
https://dl.doubtnut.com/l/_yo1yP8iBep1K
https://dl.doubtnut.com/l/_hBmUepAzT3ka


A. 4x

B. 2x

C. x

D. none of these.

Answer: C

Watch Video Solution

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

cos 2B = ,
cos(A + C)

cos(A − C)
tanA, tanB, tanC

https://dl.doubtnut.com/l/_hBmUepAzT3ka
https://dl.doubtnut.com/l/_ZjPcDDsrMWQQ


Watch Video Solution

70. If  , then the value of expression 

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

A. 1

B. 

C. 2

D. 

Answer: B

Watch Video Solution

+ = 0
cos(x − y)

cos( + y)

cos(z + t)

cos(z − t)

tanx tany tan z tan t −1 −2

−1

−2

71. If , then  are in

A. AP

B. GP

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

https://dl.doubtnut.com/l/_ZjPcDDsrMWQQ
https://dl.doubtnut.com/l/_jkfzU6R9WfFE
https://dl.doubtnut.com/l/_Vyh3jyjtWge3


C. HP

D. none of these.

Answer: A

Watch Video Solution

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∘

https://dl.doubtnut.com/l/_Vyh3jyjtWge3
https://dl.doubtnut.com/l/_IBIRscU7QzRp


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 (a) 0 (b)  (c) 3 (d) 9

A. 0

B. 

C. 3

D. 9

− 33 + 27
tan6 π

9
tan4 π

9
tan2 π

9
√3

√3

https://dl.doubtnut.com/l/_zp49Fs5O0TjK
https://dl.doubtnut.com/l/_R4jDY9s26MIC


Answer: C

Watch Video Solution

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

D. 8

Answer: D

Watch Video Solution

a, b, c, ABC C,

( + )
2c

a

c

b

76. If  and  , the value of the expression 

 is

θ = 3α sin θ =
a

√a2 + b2

aco secα − b secα

https://dl.doubtnut.com/l/_R4jDY9s26MIC
https://dl.doubtnut.com/l/_weqzwVrMaQlt
https://dl.doubtnut.com/l/_b19WTM0zGmCY


A. (a) 

B. (b) 

C. (c) 'a+b'

D. (d) none of these.

Answer: B

Watch Video Solution

a

√a2 + b2

2√a2 + b2

77. 

A. 1

B. 

C. 

D. 

Answer: A

Watch Video Solution

tan 6∘ tan 42∘ tan 66∘ tan 78∘ = 1

1/2

1/4

1/8

https://dl.doubtnut.com/l/_b19WTM0zGmCY
https://dl.doubtnut.com/l/_D96GT3P4xaCN


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

then the minimum possible value of the hypotenuse  is equal to (a)

 (b)  (c)  (d) 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

ABC 900 30sq.

c

30√2 60√2 120√2 2√30

30√2

60√2

120√2

2√30

79. If

 (b)  (c)  (d) 

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

±1 ±
1

2
±

1

3
±

1

4

https://dl.doubtnut.com/l/_D96GT3P4xaCN
https://dl.doubtnut.com/l/_dgIdmqc0GOsr
https://dl.doubtnut.com/l/_TCoTunW061NT


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

±1

±
1

2

±
1

3

±
1

4

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 

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

https://dl.doubtnut.com/l/_TCoTunW061NT
https://dl.doubtnut.com/l/_iMdKBf3OBNU3


Answer: B

Watch Video Solution

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

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

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

�nd the value of cos

A. 

B. 

C. 

D. none of these.

Answer: C

Watch Video Solution

theη

theη

4
5

4
25

16

25

https://dl.doubtnut.com/l/_iMdKBf3OBNU3
https://dl.doubtnut.com/l/_AzRZtl56aq0y


82. The distance between two parallel lines is unity. A point P lies between

the lines at a distance a from one of them. Find the length of a side of an

equilateral triangle PQR, vertex Q of which lies on one of the parallel lines

and vertex R lies on the other line.

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 the value of 

 will be (A)  (B)  (C) 

 (D) 

sin− 1 a + sin− 1 b + sin− 1 c = π,

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

abc
1

2
abc

1

3

https://dl.doubtnut.com/l/_hLaxPpegUFot
https://dl.doubtnut.com/l/_UHF7uypTN4CW


A. a+b+c

B. 

C. 2abc

D. 4abc

Answer: C

Watch Video Solution

a2b2c2

84. If  is equal to

  

A. 

B. 

C. 

D. 

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

https://dl.doubtnut.com/l/_UHF7uypTN4CW
https://dl.doubtnut.com/l/_ODGLwahItiaz


Answer: D

Watch Video Solution

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) 

ABC, sin2 A − sin2 B + sin2 C

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

2 sinA sinB sinC

https://dl.doubtnut.com/l/_ODGLwahItiaz
https://dl.doubtnut.com/l/_m5JCdaMM9Brf
https://dl.doubtnut.com/l/_kfFF1m324boP


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

2 sinA sinB cosC

2 sinA cosB sinC

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

https://dl.doubtnut.com/l/_kfFF1m324boP
https://dl.doubtnut.com/l/_XFIPC1P2svgb


Watch Video Solution

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. 

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

https://dl.doubtnut.com/l/_XFIPC1P2svgb
https://dl.doubtnut.com/l/_zjD4kLuo7T9x
https://dl.doubtnut.com/l/_cpJ0BXcUTjr2


D. 

Answer: A

Watch Video Solution

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

https://dl.doubtnut.com/l/_cpJ0BXcUTjr2
https://dl.doubtnut.com/l/_VjgcZztTu91i


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

A. 

B. x=2y

C. x=y

D. 2x=y

cos x + cos y − cos(x + y) =
3

2

x + y = 0

https://dl.doubtnut.com/l/_rAlkomjTwwSX
https://dl.doubtnut.com/l/_sYv8huUXRwcA


Answer: C

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 minimum values of  is given by :

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

u2

https://dl.doubtnut.com/l/_sYv8huUXRwcA
https://dl.doubtnut.com/l/_r3u55ycGqO61
https://dl.doubtnut.com/l/_lqJMkfbm8YR0


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

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

(a − b)2 2√a2 + b2 (a + b)2 2(a2 + b2)

2(a2 + b2)

2√a2 + b2

(a + b)2

(a − b)2

95. If  then the maximum value of  is

A. 

B. 

C. 

D. 

tanx = n tany, n ∈ R+ sec2(x − y)

(n + 1)
2

2n

(n + 1)2

n

(n + 1)
2

2

(n + 1)2

4n

https://dl.doubtnut.com/l/_lqJMkfbm8YR0
https://dl.doubtnut.com/l/_PbHCVyyQYAPd


Answer: D

Watch Video Solution

96. Consider a system of linear equation in three variables x,y,z 

  

The systems can be expressed by matrix equation

  

if A is non-singular matrix then the solution of above system can be

found by X = , the solution in this case is unique.  

if A is a singular matrix i.e. then the system will have 

no solution (i.e. it is inconsistent) if 

Where Adj A is the adjoint of the matrix A, which is obtained by taking

transpose of the matrix obtained by replacing each element of matrix A

with corresponding cofactors. 

Now consider the following matrix. 

a1x + b1y + c1z = d1, a2x + b2y + c2z = d2, a3x + b3y + c3z = d3

⎡
⎢
⎣

a1 b1 c1

a2 b2 c2

a3 b3 c3

⎤
⎥
⎦

⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

=
⎡
⎢
⎣

d1

d2

d3

⎤
⎥
⎦

A− 1B

https://dl.doubtnut.com/l/_PbHCVyyQYAPd
https://dl.doubtnut.com/l/_PQyaBtr8RdF1


The system AX=U has in�nitely many solutions if :

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

A =
⎡
⎢
⎣

a 1 0

1 b d

1 b c

⎤
⎥
⎦

, B =
⎡
⎢
⎣

a 1 1

0 d c

f g h

⎤
⎥
⎦

, U =
⎡
⎢
⎣

f

g

h

⎤
⎥
⎦

, V =
⎡
⎢
⎣

a2

0

0

⎤
⎥
⎦

, X =
⎡
⎢
⎣

x

y

z

⎤
⎥
⎦

( , ∞)
4

√3

[ , ∞]
4

√3

[0, ]
4

√3

(0, )
4

√3

97. The maximum value of  is

A. 

B. 

C. 

cos x sinx + √sin2 x + sin2( )
π

6

√5

3

√
3

2

√
5

2

https://dl.doubtnut.com/l/_PQyaBtr8RdF1
https://dl.doubtnut.com/l/_ywclt4U6lIpV


D. 

Answer: D

Watch Video Solution

√5

2

98. If  are ccute angles and 

 ,

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

A. 

B. 0

C. 1

D. 2

Answer: B

Watch Video Solution

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

https://dl.doubtnut.com/l/_ywclt4U6lIpV
https://dl.doubtnut.com/l/_xpKN6TQg3m6E
https://dl.doubtnut.com/l/_AtINr4Jm5oA3


99.  is

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

100. If 

 

then the roots of the equation

 are 

 (b)   (d) 

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

https://dl.doubtnut.com/l/_AtINr4Jm5oA3
https://dl.doubtnut.com/l/_lj3f9Y7WyT6p


Exercise (Multiple Correct Answer Type)

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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. 

cos β sinαand cosα,

−2 sin2( − α)
π

4

−2 cos2( + α)
π

4

2 sin2( + α)
π

4

2 cos2( − α)
π

4

https://dl.doubtnut.com/l/_lj3f9Y7WyT6p
https://dl.doubtnut.com/l/_LmnNadJtvajD


Answer: A::B

Watch Video Solution

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

the set of rationals)?  

 

 � sin 

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 ∈ 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

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

https://dl.doubtnut.com/l/_LmnNadJtvajD
https://dl.doubtnut.com/l/_KdzkeoOP97Oa
https://dl.doubtnut.com/l/_fr0VTwDQJfkm


3. Which of the following quantities are rational? (a)

(b)  (c)  (d) 

A. 

B. 

C. 

D. 

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

Watch Video Solution

sin( )sin( )
11π

12

5π

12

cos ec( )sec( )
9π

10

4π

5
sin4( ) + cos4( )

π

8

π

8

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

9

4π

9

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

4. In which of the following sets the inequality  holds

good?  (b)  (c)  (d) 

A. 

B. 

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)

https://dl.doubtnut.com/l/_fr0VTwDQJfkm
https://dl.doubtnut.com/l/_tgIYwonsNH6M


C. 

D. 

Answer: A::B::D

Watch Video Solution

(π/4, 3π/4)

(7π/8, 9π/8)

5. Let  then

  assumes both positive and negative values 

 has no real roots  touches the line 

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

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

∀x ∈ R

https://dl.doubtnut.com/l/_tgIYwonsNH6M
https://dl.doubtnut.com/l/_gYtuxIJHQ607


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. .

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

https://dl.doubtnut.com/l/_gYtuxIJHQ607
https://dl.doubtnut.com/l/_1jZVnhVy7nhC
https://dl.doubtnut.com/l/_BK8nWEK4Olie


Answer: A::C

Watch Video Solution

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

α, βandγ

tan(α + β) = and cos ecγ = ,
15

8
17
8

https://dl.doubtnut.com/l/_BK8nWEK4Olie
https://dl.doubtnut.com/l/_bKTaCxV0E0mw
https://dl.doubtnut.com/l/_YhIKReRwoKVw


hold(s) good? (a)  (b)

 (c)

 (d)

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 + 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. 

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

https://dl.doubtnut.com/l/_YhIKReRwoKVw
https://dl.doubtnut.com/l/_gSWv94fgablW


B. 

C. 

D. none of these.

Answer: A::B::C

Watch Video Solution

f5( ) = √2 + 1
π

28

f7( ) = (2 + √3)
π

60

11. If  then which of the

following hold(s) good?  (b)  

(d) 

A. 

B. 

C. 

D. 

Answer: A::C::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

cos 2x = 1/2

co sec 4x = 2

sec( ) = √6 − √2
x

2

tan( ) = (2 − √3)
x

2

https://dl.doubtnut.com/l/_gSWv94fgablW
https://dl.doubtnut.com/l/_BmEZJYYaMkK6


Watch Video Solution

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. 

cot3 α + cot2 α + cot α = 1

cos 2α. tanα = − 1

cos 2α. tanα = 1

https://dl.doubtnut.com/l/_BmEZJYYaMkK6
https://dl.doubtnut.com/l/_VYMNv7lZyIJi
https://dl.doubtnut.com/l/_htcGFijTa6Dk


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

https://dl.doubtnut.com/l/_htcGFijTa6Dk
https://dl.doubtnut.com/l/_2Pgk2ZeJ2Y64


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. maximum value of 

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

f(x) = − cos − 1 a

https://dl.doubtnut.com/l/_2Pgk2ZeJ2Y64
https://dl.doubtnut.com/l/_IYKxgRcHtkWk
https://dl.doubtnut.com/l/_jibVjn9tznou


B.  if 

C.  if 

D.  if .

Answer: A::B::C

Watch Video Solution

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) 

A. 

B. 

C. 

D. 

Answer: A::B::C::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

P (3) =
1

16

P (4) =
2 − √2

16

P (5) =
3 − √5

32

P (6) =
2 − √3

16

https://dl.doubtnut.com/l/_jibVjn9tznou
https://dl.doubtnut.com/l/_i9UFxdqPmX3k


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.  then 

 where p can be is equal to

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

x2 = a2 + b2 + 2√p(a2 + b2) − p2,

https://dl.doubtnut.com/l/_i9UFxdqPmX3k
https://dl.doubtnut.com/l/_SlkflosOpjnC
https://dl.doubtnut.com/l/_DcQjQ865Jrt1


A. 

B. 

C. 

D. 

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

Watch Video Solution

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

  

A. 

B. 

C. 

D. 

(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

y2 = 2ax − (1 − b2)x2

tan( ) = (y + bx)
θ

2

1

x

y2 = 2bx − (1 − a2)x2

tan( ) = (y − bx)
ϕ

2

1

x

https://dl.doubtnut.com/l/_DcQjQ865Jrt1
https://dl.doubtnut.com/l/_NHXbOcQZ7Pty


Answer: A::B::D

Watch Video Solution

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

=

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

cos(x − y), , cos x and cos(x + y)

cos x ⋅ sec( )
y

2

−√3

−√2

√2

√3

22. Di�erence between maximum and minimum values of

 is 122 then p can be(60 sinα + p cosα)

https://dl.doubtnut.com/l/_NHXbOcQZ7Pty
https://dl.doubtnut.com/l/_nzkX4bmtcYE7
https://dl.doubtnut.com/l/_QAvFyJDBL7wu


Exercise (Linked Comprehension Type)

A. 61

B. 11

C. 

D. 

Answer: B::D

Watch Video Solution

−61

−11

1. If , then 

The value of  is

A. 

B. 

C. 

D. 

sinα = A sin(α + β), A ≠ 0

tanα

A sinβ

1 − A cos β

A sinβ

1 + A cos β

A cos β

1 − A sinβ

A sinβ

1 + A cos β

https://dl.doubtnut.com/l/_QAvFyJDBL7wu
https://dl.doubtnut.com/l/_OQj0mgys0iej


Answer: A

Watch Video Solution

2. If , then 

The value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

3. If , then  

Which of the following is not the value of ?

sinα = A sin(α + β), A ≠ 0

tan(α + β)

https://dl.doubtnut.com/l/_OQj0mgys0iej
https://dl.doubtnut.com/l/_L58ANnaHXM1G
https://dl.doubtnut.com/l/_5pVyVFri9kOx


A. 

B. 

C. 

D. none of these.

Answer: C

Watch Video Solution

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 

A. 

B. 

C. 

D. 0

α, β, γ, δ

tan(θ + ) = 3 tan 3θ.
π

4

tanα + tanβ + tanγ + tan δ =

1/3

8/3

−8/3

https://dl.doubtnut.com/l/_5pVyVFri9kOx
https://dl.doubtnut.com/l/_0VbHcUcfRjpc


Answer: D

Watch Video Solution

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

Answer: A

Watch Video Solution

α, β, γ tan(θ + ) = 3 tan 3θ
π

4

tanα + tanβ + tanγ + tan δ

−1/3

−2

https://dl.doubtnut.com/l/_0VbHcUcfRjpc
https://dl.doubtnut.com/l/_1eTFV5u9tOfo


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, δ 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 

A. 

B. 

C. 

sinα + sinβ =
1

4
cosα + cos β =

1

3
sin(α + β)

24
25

13

25

12

13

https://dl.doubtnut.com/l/_8t6iEuKjx8zt
https://dl.doubtnut.com/l/_ITgTsLji3X7i


D. none of these.

Answer: A

Watch Video Solution

8.  and   

The value of  is

A. 

B. 

C. 

D. none of these.

Answer: B

Watch Video Solution

sinα + sinβ =
1

4
cosα + cos β =

1

3

cos(α + β)

12

25

7
25

12

13

https://dl.doubtnut.com/l/_ITgTsLji3X7i
https://dl.doubtnut.com/l/_DJmaXEL7bALz


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  

  

This means that  takes the values 

. 

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)

https://dl.doubtnut.com/l/_lepZN2cCDMQb
https://dl.doubtnut.com/l/_4RmhrnXIIff9


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

B. 35

C. 210

     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

https://dl.doubtnut.com/l/_4RmhrnXIIff9


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 

  

or   

or  

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)

https://dl.doubtnut.com/l/_4RmhrnXIIff9
https://dl.doubtnut.com/l/_ZnVP1GEZf2Ss


 

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

          = 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

https://dl.doubtnut.com/l/_ZnVP1GEZf2Ss


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)

https://dl.doubtnut.com/l/_ShfLe6tTdNR4


. 

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

https://dl.doubtnut.com/l/_ShfLe6tTdNR4
https://dl.doubtnut.com/l/_D1A0FX5Ll5Pn


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: C

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

3 + 2√3

3 − 2√3

https://dl.doubtnut.com/l/_D1A0FX5Ll5Pn
https://dl.doubtnut.com/l/_JDQQQRvwyrJo


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

https://dl.doubtnut.com/l/_JDQQQRvwyrJo
https://dl.doubtnut.com/l/_UF9VkCL6P2Hd
https://dl.doubtnut.com/l/_WJ6tDQHRGd8V


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

https://dl.doubtnut.com/l/_WJ6tDQHRGd8V
https://dl.doubtnut.com/l/_mSevDTzGeEng


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
2r sinα

1 + 2r cosα

tan 2θ

cot 2θ

sin 2θ

sin 2θ

https://dl.doubtnut.com/l/_mSevDTzGeEng
https://dl.doubtnut.com/l/_7a31hv0su2sM
https://dl.doubtnut.com/l/_R8mTHXrKakUs


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

https://dl.doubtnut.com/l/_R8mTHXrKakUs
https://dl.doubtnut.com/l/_bdOuro6CmFeK


Exercise (Numerical Value 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  then value of  is

Watch Video Solution

f(θ) =
1 − sin 2θ + cos 2θ

2 sin 2θ
f(11o). f(34o)

https://dl.doubtnut.com/l/_bdOuro6CmFeK
https://dl.doubtnut.com/l/_Y9v1x8Sz9C71


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

https://dl.doubtnut.com/l/_V6i2VRikzfLN
https://dl.doubtnut.com/l/_zlxQukuor8h3
https://dl.doubtnut.com/l/_3ocrjzGhOOgT


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

https://dl.doubtnut.com/l/_9zsql7ljxeW6
https://dl.doubtnut.com/l/_zqvoVmLdJLl6
https://dl.doubtnut.com/l/_anAJR6hREoph
https://dl.doubtnut.com/l/_oUQM4GWTfxQW


8.  are the positive acute angles and satisfying equation 

 simultaneously. Then the value of 

 is _________

Watch Video Solution

αandβ

5 sin 2β = 3s ∈ 2αandtanβ = 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 ______

W t h Vid S l ti

y =
1

sin6 x + cos6 x

https://dl.doubtnut.com/l/_oUQM4GWTfxQW
https://dl.doubtnut.com/l/_4ChyBEX0ip8Y
https://dl.doubtnut.com/l/_pcyRlJULqmxJ
https://dl.doubtnut.com/l/_Bj2qptN8MPys


Watch Video Solution

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 ____________

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

2

https://dl.doubtnut.com/l/_Bj2qptN8MPys
https://dl.doubtnut.com/l/_zSOmVpeKpH3I
https://dl.doubtnut.com/l/_UkRYKjJXPI2v
https://dl.doubtnut.com/l/_mfXObUtcjior
https://dl.doubtnut.com/l/_303V8ne0Jqq1


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

https://dl.doubtnut.com/l/_303V8ne0Jqq1
https://dl.doubtnut.com/l/_1AxcLn50EZFX
https://dl.doubtnut.com/l/_k8A4FHzC9h3z
https://dl.doubtnut.com/l/_0APhpCVoohAa


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 _____.

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

8

cos(3π)

8

cos(5π)

8

cos(7π)

8

λ

https://dl.doubtnut.com/l/_sfP2vMuPMojZ
https://dl.doubtnut.com/l/_i5u0e2QGi5jy
https://dl.doubtnut.com/l/_F3l3S3zL4ME7
https://dl.doubtnut.com/l/_nlJGbDHQYcWr


Watch Video Solution

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

https://dl.doubtnut.com/l/_nlJGbDHQYcWr
https://dl.doubtnut.com/l/_5RDA1FOg8RoO
https://dl.doubtnut.com/l/_4HQfhsuET6HY
https://dl.doubtnut.com/l/_Q1PoIfDmMjxV


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 

f(nθ) = ,
2 sin 2θ

cos 2θ − cos 4nθ

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

sin θ sinμθ

https://dl.doubtnut.com/l/_nQIASVHGWYa2
https://dl.doubtnut.com/l/_Jegw7psIBYlr
https://dl.doubtnut.com/l/_iOmCRd3C0yZf
https://dl.doubtnut.com/l/_CtrlVO3veMLB


 is ______

Watch Video Solution

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

A. (a) 3

B. (b) 2

C. (c) 1

D. (d) 0

Answer: (c)1

secα sec(α − 2β) and sec(α + 2β)

(2 sin2 β − sin2 α) β ≠ nπ

https://dl.doubtnut.com/l/_CtrlVO3veMLB
https://dl.doubtnut.com/l/_oZWS0XT0Nvy2
https://dl.doubtnut.com/l/_X2ZaDikj2s3R


Watch Video Solution

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∘

https://dl.doubtnut.com/l/_X2ZaDikj2s3R
https://dl.doubtnut.com/l/_BWmw04YiCGCv
https://dl.doubtnut.com/l/_ULAXG10wJMH7
https://dl.doubtnut.com/l/_fhtCPzXsYR76


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

Watch Video Solution

π

3

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

https://dl.doubtnut.com/l/_6TeH0k6lpCfN
https://dl.doubtnut.com/l/_tOsQkfQesl7B
https://dl.doubtnut.com/l/_AuCxasLjskjr
https://dl.doubtnut.com/l/_gMHs96unFWat


Single correct Answer Type (Archives) JEE Main

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

https://dl.doubtnut.com/l/_gIS73xjtoT9K


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. 

A = sin2 x + cos4 x

≤ A ≤
3

4

13

16

≤ A ≤ 1
3

4

≤ A ≤ 1
13

16

1 ≤ A ≤ 2

https://dl.doubtnut.com/l/_KzBcANTZ6mh1
https://dl.doubtnut.com/l/_RM7pFEVnzcjx


Answer: B

Watch Video Solution

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 is5(tan2 x − cos2 x) = 2 cos 2x + 9

https://dl.doubtnut.com/l/_RM7pFEVnzcjx
https://dl.doubtnut.com/l/_3cAkPH9lk6Yp
https://dl.doubtnut.com/l/_Mo6nWDBBN6jn


Single correct Answer Type (Archives) JEE Advanced

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

−
7
9

−
3

5

1

3

2

9

1. The value of  is equal to

A. 

B. 

C. 

D. 

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)

https://dl.doubtnut.com/l/_Mo6nWDBBN6jn
https://dl.doubtnut.com/l/_eroz4DysrfVR


Archives (Multiple correct Answers Type) (JEE Advanced)

Answer: C

Watch Video Solution

1. Let  be such that  for 

. Then the value(s) of  is/are

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

https://dl.doubtnut.com/l/_eroz4DysrfVR
https://dl.doubtnut.com/l/_f5CDst0mWCUQ


Archives (Numerical Value Type)

2. 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

1. The maximum value of the expression 

is………

Watch Video Solution

1

sin2 θ + 3 sin θ cos θ + 5 cos2 θ

https://dl.doubtnut.com/l/_RkqRJzdiAd1o
https://dl.doubtnut.com/l/_ncpLGCsaCKAn


Exercise (Matrix Match Type )

2. 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. If , where , then  

Watch Video 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

https://dl.doubtnut.com/l/_LKbaA6K4GWVe
https://dl.doubtnut.com/l/_gM7aOXjA3lrU
https://dl.doubtnut.com/l/_uuBNKfCRaT03


3.  

View Text Solution

4. Match the following Column 

Watch Video Solution

5. 

Watch Video Solution

6. 

Watch Video Solution

https://dl.doubtnut.com/l/_LsNZi28hoSGw
https://dl.doubtnut.com/l/_qBS5CWbG4nv3
https://dl.doubtnut.com/l/_a99Fp0RPotsH
https://dl.doubtnut.com/l/_XcKGjaD2B7BF
https://dl.doubtnut.com/l/_cvSKTdOpotDc


7.  

View Text Solution

8. 

A. 

B. 

C. 

D. 

Answer: A

Watch Video 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

9. 

https://dl.doubtnut.com/l/_cvSKTdOpotDc
https://dl.doubtnut.com/l/_IR7zEWFmI9sQ
https://dl.doubtnut.com/l/_wV7LDdtKLdz2


Matrix Match Type

A. 

B. 

C. 

D. 

Answer: C

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

given below the lists : 

A. 

B. 

C. 

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

IV III I II

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

IV III II I

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

III IV II I

https://dl.doubtnut.com/l/_wV7LDdtKLdz2
https://dl.doubtnut.com/l/_IM5hoBukPaH4


D. 

Answer: 2

View Text Solution

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

III IV I II

https://dl.doubtnut.com/l/_IM5hoBukPaH4

