
MATHS

BOOKS - RS AGGARWAL MATHS (HINGLISH)

TRIGONOMETRIC , OR CIRCULAR, FUNCTIONS

Solved Example

1. If  and  lies in the second quadrant then �nd the values

of all the other �ve trigonometric functions

Watch Video Solution

sec θ = −
13

12
θ

2. If sin  and  , Find the values of all the other �ve

trigonometric functions

Watch Video Solution

θ =
−4

5
π < θ <

3π

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_SYC2QR7NwL3p
https://dl.doubtnut.com/l/_Fw8uj8KGMN83


3. Find the value of `(i) "sin" ((25pi)/(3))" ""(ii) cos "((41pi)/(4))"

Watch Video Solution

4. Find the value of 

(i) sin  (ii) cosec  (iii) cot 

Watch Video Solution

(765∘ ) ( − 1110∘ ) ( − 600∘ )

5. Find the value of 

(i) cos 15  (ii) sin 16  (iii) cos   

(iv) sin 5  (v) tan  (vi) sec 6

Watch Video Solution

π π ( − π)

π ( )
5π

4
π

6. Prove that: s ∈2 + − tan2 = −
π

6
cos2 π

3

π

4

1

2

https://dl.doubtnut.com/l/_Fw8uj8KGMN83
https://dl.doubtnut.com/l/_pIFMjPt1By53
https://dl.doubtnut.com/l/_yPcSW9sUbCcr
https://dl.doubtnut.com/l/_cw5D5I2bVjXF
https://dl.doubtnut.com/l/_Rw10Yw3YMyGj


Watch Video Solution

7. Find the value of 

  

Watch Video Solution

(i)cos 480∘    (ii)sin 1230∘    (iii)cot( − 135∘ )

(iv)cosec ( − 1410∘ )   (v)cos( − 870∘ )   (vi)tan 330∘

8. Find the values of all trigonometric functions of (i) 

Watch Video Solution

120∘ (ii)150∘

9. Show that sin 

Watch Video Solution

150∘ + cos 105∘ =
1

√5

https://dl.doubtnut.com/l/_Rw10Yw3YMyGj
https://dl.doubtnut.com/l/_lddQhJhw2dQl
https://dl.doubtnut.com/l/_ORx4rhF55v78
https://dl.doubtnut.com/l/_dEDlr8aYLY0D


10. Calculate the value of 

  

Watch Video Solution

(i)sin 15∘    (ii)cos 15∘     (iii)tan 15∘

(iv)sin 75∘        (v)cos 75∘      (vi)tan 75∘

11. Evaluate tan 

Watch Video Solution

13π

12

12. Prove that 

(i) sin   

(ii) cos   

(ii) cos   

(iv) sin 

Watch Video Solution

70∘ cos 10∘ − cos 70∘ sin 10∘ =
√3

2

50∘ cos 10∘ − sin 50∘ sin 10∘ =
1

2

80∘ cos 20∘ + sin 80∘ sin 20∘ =
1

2

36∘ cos 9∘ + cos 36∘ sin 9∘ =
1

√3

https://dl.doubtnut.com/l/_Ug5yUli8F8xo
https://dl.doubtnut.com/l/_cuZ2UshUQ0Yy
https://dl.doubtnut.com/l/_5tzopcEtWn7H
https://dl.doubtnut.com/l/_OiwV7eybpNqC


13. 

Watch Video Solution

sin(40 + θ). cos(10 + θ) − cos(40 + θ)sin(10 + θ) =
1
2

14. Prove that 

cos 

Watch Video Solution

θ + sin (270∘ + θ) − sin (270∘ − θ) + cos  (180∘ + θ) = 0

15. 

Watch Video Solution

COS(90∘ + θ)sec(270∘ + θ)sin(180∘ + θ)

cos ec( − θ)cos(270∘ − θ)tan(180∘ + θ)

16. 

A. 

B. 

cos( + θ)cos(2π + θ)
3π

2
× [cot( − θ) + cot(2π + θ)] = ?

3π

2

0

1

https://dl.doubtnut.com/l/_OiwV7eybpNqC
https://dl.doubtnut.com/l/_A1O443vqQDGp
https://dl.doubtnut.com/l/_pBmyZ1Z7I5iY
https://dl.doubtnut.com/l/_VtsoEcbVc80F


C. 

D. 

Answer: B

Watch Video Solution

sin θ

cos θ

17. Prove that 

Watch Video Solution

(i)sin   cos  − cos  ⋅  sin  =
7π

12

π

2
7π

12

π

4

√3

2

(ii)  sin   cos  + cos  sin  =
π

4

π

2

π

4

π

12

√3

2

(iii)  cos   cos  −  sin   sin  =
2π

3

π

4

2π

3

π

4

−(√3 + 1)

2√2

18. Evaluate : 

Watch Video Solution

(i)  sin            (ii)  sin  
π

2

5π

12

https://dl.doubtnut.com/l/_VtsoEcbVc80F
https://dl.doubtnut.com/l/_Hl24b7vS0ZJv
https://dl.doubtnut.com/l/_50vk4DVjTkyc


19. Prove that 

Watch Video Solution

=
sin(x + y)

sin(x − y)

tan x + tan y

tan x − tan y

20. If sin  where  both lie in the

�rst quadrant �nd the values of 

Watch Video Solution

θ =  and   cos   ϕ =
15

17

12

13
θ  and  ϕ

(i)  sin  (θ + ϕ)       (ii)  cos  (θ − ϕ)        (iii)  tan  (θ + ϕ)

21.  both lie in

the second quadrant �nd the values of 

Watch Video Solution

If  sin  θ =  and  cos  ϕ =  where  θ  and  ϕ
3

5

−12

13

(i)  sin '  (theta- phi)   (ii)  cos   (theta + phi)    (iii) tan (θ − ϕ)

https://dl.doubtnut.com/l/_AmNF4K36GCDY
https://dl.doubtnut.com/l/_oZyRoVXsZHde
https://dl.doubtnut.com/l/_DjbCYm6K93Te


22. If cos  both lie in the

fourth quadrant �nd the values of 

Watch Video Solution

θ =  and   cos  ϕ =  where θ  and  ϕ
4
5

12

13

(i)  cos  (θ + ϕ)       (ii)   sin  (θ − ϕ)        ' (iii)  tan (θ + ϕ)

23. If `cotalpha=1/2,""secbeta=-5/3,w h e r epi

Watch Video Solution

24. Prove that 

Watch Video Solution

tan 56∘ =
cos  11∘ + sin 11∘

cos  11∘ − sin 11∘

25. Prove that 

Watch Video Solution

tan 70∘ = tan 20∘ + 2tan 50∘

https://dl.doubtnut.com/l/_KfxFPc6eYThF
https://dl.doubtnut.com/l/_7EI1ruuNCg20
https://dl.doubtnut.com/l/_DNJ2Tjx3mndG
https://dl.doubtnut.com/l/_pRgJkjSlPnxT
https://dl.doubtnut.com/l/_qvG5PxsAbPUc


26. Show that cot  cot x - cot 3x cot 2x -cot x=1 

Watch Video Solution

2x

27. Prove that 

  

Watch Video Solution

(i)  cos  ( + x) +  cos  ( − x) = √2  cos  x
π

4

π

4

(ii)  cos  ( + x) − cos  ( − x) = − √2  sin  x
3π

4

3π

4

28. Express each of the following as an algebraic sum of sines or cosines :

A. 

B. 

C. 

D. 

Answer:

2  sin 3x  cos  2x

2  cos  4x   sin  2x

2  cos  6x  cos  4x

2  sin 3x  sin 5x

https://dl.doubtnut.com/l/_qvG5PxsAbPUc
https://dl.doubtnut.com/l/_FEUi6Ej4pOTi
https://dl.doubtnut.com/l/_DKM3PORcyu2Q


Watch Video Solution

29. Express each of following as a product of sines or cosines or sine and

cosiner. 

A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

 cos  5x + cos  3x

 cos  5x + cos  3x

cos 5x −  cos  7x

siun 7x + sin 3x

sin 5x −  sin 3x

30. Prove that 

Watch Video Solution

= cot x
cos  6x +  cos  4x

sin 6x − sin 4x

https://dl.doubtnut.com/l/_DKM3PORcyu2Q
https://dl.doubtnut.com/l/_b5zoUQsKhxkf
https://dl.doubtnut.com/l/_tGPpDRhayAkx
https://dl.doubtnut.com/l/_Wk7Svx4MsgJS


31. Prove that 

Watch Video Solution

= cot 2x
sin 3x − sin x

cos x − cos 3x

32. Prove that 

Watch Video Solution

= 2 sin x
 sin 3x −  sin x

 cos  2x

33. Prove that 

Watch Video Solution

=  cosec  2x − cot  2x
sin 5x − 2sin 3x +  sin x

 cos  5x −  cos  x

34. If  prove that tan A tan B tan C

+ tan D=0

Watch Video Solution

= ,
 cos  (A + B)

 cos  (A − B)

 sin (C + D)

 sin (C − D)

https://dl.doubtnut.com/l/_Wk7Svx4MsgJS
https://dl.doubtnut.com/l/_xZApIvecIf8z
https://dl.doubtnut.com/l/_0ePb9U4BQjWt
https://dl.doubtnut.com/l/_kRrewCUvjSEY


35. Prove that 

Watch Video Solution

= cot 3x
 cos  4x +  cos  3x +  cos  2x

 sin 4x +  sin 3x +  sin 2x

36. Prove that sin x + sin 3x + sin 5x + sin 7x=4 sin 4x cos 2x cos x.

Watch Video Solution

37. Prove that 

Watch Video Solution

cos 2x cos( ) − cos 3x cos( ) = sin 5x sin( )
x

2

9x

2

5x

2

38. 

A. 

B. 

C. 

=
 sin  8x cos  x- sin 6x cos  3x

 cos  2x cos x - sin 4x sin 3x

 sin 2x

 cos 2x

 tan 2x

https://dl.doubtnut.com/l/_c0fV0ia2ChQk
https://dl.doubtnut.com/l/_WWbYQYN9yFFw
https://dl.doubtnut.com/l/_cafNqGr8f57Y
https://dl.doubtnut.com/l/_sjMKxobKBCwO


D. 

Answer: C

Watch Video Solution

 cosec 2x

39. Prove that:

Watch Video Solution

sin x − sin y

cos x + cos y
= tan

x − y

2

40. Prove that 

Watch Video Solution

(cos x + cos y)2 + (sin x + sin y)2 = 4 cos2( )
x − y

2

41. Prove that

Watch Video Solution

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

2

β + γ

2

https://dl.doubtnut.com/l/_sjMKxobKBCwO
https://dl.doubtnut.com/l/_6y076zEFZEUI
https://dl.doubtnut.com/l/_nF3ZNld6RJ0l
https://dl.doubtnut.com/l/_wCdCjEjvNLja


42. Prove that: 

Watch Video Solution

sin2 6x − sin2 4x = sin 2x sin 10x

43. Prove that cos

Watch Video Solution

20∘ cos 40∘ cos 60∘ cos 80∘ =
1

16

44. Prove that 

Watch Video Solution

sin 10∘  sin 50∘  sin 60∘  sin 70∘ = .
√3

16

45. If  �nd the value of 

Watch Video Solution

 sin x = −  and  π < x < .
1

2

3π

2

(i)  sin 2x, (ii)  cos  2x(iii)  tan  2x

https://dl.doubtnut.com/l/_FMOeQzhr9VUQ
https://dl.doubtnut.com/l/_RLlt0qTsFsCg
https://dl.doubtnut.com/l/_Sf5e6fN5VHpx
https://dl.doubtnut.com/l/_7V6WM7Pl5JnO


46. If  and  �nd the value of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sec x = −
13

12
< x < π,

π

2
sin 2x

60

169

−60

169

120

169

−120

169

47. If tan  �nd the value of 

Watch Video Solution

x =  and < x < 2π
−3

4

3π

2

(i)  sin 2x, (ii)  cos 2x, (iii) tan 2x

48. (i) if sin  �nd the value of sin 3x (ii) if cos  �nd the

value of cos 3x

x =
1

3
x = ,

1

2

https://dl.doubtnut.com/l/_1Rf0tQxIKp91
https://dl.doubtnut.com/l/_JQLtkYd3OBIN
https://dl.doubtnut.com/l/_HwqfR2tT19IX


Watch Video Solution

49. If cos  and x is acute �nd the value of tan 2x.

Watch Video Solution

x =
4
5

50. If tan  and tan  show that cos 2x = sin 4y

Watch Video Solution

x =
1

7
y =

1

3

51. Prove that

Watch Video Solution

(i)  sin . .  cos . =       (iii)cos2. − sin2. =
π

6

π

6

√3

4

π

2

π

2

√3

2

52. Prove that 

(i). = cot x       (ii). = tan2 x
sin 2x

1 − cos 2x

1 − cos 2x

1 + cos 2x

https://dl.doubtnut.com/l/_HwqfR2tT19IX
https://dl.doubtnut.com/l/_DHDmjfWG1Dmg
https://dl.doubtnut.com/l/_RzkET3D7ufGo
https://dl.doubtnut.com/l/_WieoafzuGer2
https://dl.doubtnut.com/l/_zNc5nQ4lydDJ


Watch Video Solution

53. Prove that:

Watch Video Solution

cos 4x = 1 − 8 sin2 x cos2 x

54. Prove that 

Watch Video Solution

= tan x
1 + sin 2x − cos 2x

1 + sin 2x + cos 2x

55. Prove that 

Watch Video Solution

= tan2. ( − x)
1 − sin 2x

1 + sin 2x

π

4

56. Prove that 

Watch Video Solution

− = 2 tan x
cos x + sin x

cos x − sin x

cos x − sin x

cos x + sin x

https://dl.doubtnut.com/l/_zNc5nQ4lydDJ
https://dl.doubtnut.com/l/_gHuRP3UiDG9f
https://dl.doubtnut.com/l/_PSSu6ByR67NX
https://dl.doubtnut.com/l/_Wbgb0ZDqO1NP
https://dl.doubtnut.com/l/_I1ivCbwcz4Hz
https://dl.doubtnut.com/l/_r4wAuPUeBOso


57. Prove that: 

Watch Video Solution

tan 4θ =
4tanθ(1 − tan2 θ)

1 − tan2 θ + tan4 θ

58. Prove that 

Watch Video Solution

= 4 cos 2θ cos 4θ
tan 5θ + tan 3θ

tan 5θ − tan 3θ

59. Prove that 

Watch Video Solution

=
sec 8θ − 1

sec 4θ − 1

tan 8θ

tan 2θ

60. Show that 

Watch Video Solution

√2 + √2 + 2 cos 4θ = 2 cos θ

61. Prove that cos 5x = 17 cos5 x − 2θ cos3 x + 5 cos x

https://dl.doubtnut.com/l/_r4wAuPUeBOso
https://dl.doubtnut.com/l/_hi3iTeEMngqt
https://dl.doubtnut.com/l/_oOUxTES5KJj9
https://dl.doubtnut.com/l/_yguIltuWGE1D
https://dl.doubtnut.com/l/_tpbr6i1PWabE


Watch Video Solution

62. Prove that:

Watch Video Solution

cos 6x = 32 cos6 x − 48 cos4 x + 18 cos2 x − 1

63. Prove that cot 2x cot x- cot 3x cot 2x - cot 3x cot x=1

Watch Video Solution

64. Find the value of 

 (ii)  

(iii)  (iv)  

(v) (vi)  

(vii)  (viii) 

Watch Video Solution

(i)sin 18∘  cos 18∘

cos 36∘  sin 36∘

sin 72∘  cos 72∘

sin 54∘  cos 54∘

https://dl.doubtnut.com/l/_tpbr6i1PWabE
https://dl.doubtnut.com/l/_TvAYO87g60BN
https://dl.doubtnut.com/l/_OLt1BkkVE6HD
https://dl.doubtnut.com/l/_qgUl7ozWgUsP
https://dl.doubtnut.com/l/_Vi8q8NFYO2gB


65. 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin + sin
π

10

13π

10

−1

−
1

2

0

1

√2

66. Prove that: 

Watch Video Solution

cos2 48∘ − sin2 12∘ =
√5 + 1

8

67. Prove that : 

Watch Video Solution

sin2(72∘ ) − sin2(60∘ ) =
√5 − 1

8

https://dl.doubtnut.com/l/_Vi8q8NFYO2gB
https://dl.doubtnut.com/l/_bfbcbIK60ePZ
https://dl.doubtnut.com/l/_iKqNo9FoSAiv


68. Prove that cos 

Watch Video Solution

6∘ cos 42∘ cos 66∘ cos 78∘ =
1

16

69. Prove that:

Watch Video Solution

sin( − 5)cos( + 5) + cos( − 5)sin( + 7) = 1
3pi

8

pi

8

3pi

8

pi

8

70. Find the value of 

 (ii) cos  (iii) tan 

Watch Video Solution

(i)sin 22∘ 30' 22∘ 30' 22∘ 30'

71. If tan  �nd the values of 

Watch Video Solution

x =  and  . < x < π
−4

3

π

2

(i)  sin .     (ii)  cos  .          (iii) tan .
x

2
x

2
x

2

https://dl.doubtnut.com/l/_4Vhv82NrLlk4
https://dl.doubtnut.com/l/_qESV2Cteoqwi
https://dl.doubtnut.com/l/_4csxxRIwGrYr
https://dl.doubtnut.com/l/_6BNvwHRFZE4K


72. If tan  �nd the value of  

Watch Video Solution

x =  and  π < x < .
3

4

3π

2

(i)sin. , (ii)cos. , (iii)tan.
x

2
x

2
x

2

73. If cos  and x lies in Quadrant III �nd the values of 

Watch Video Solution

x = −
1

3

(i)  sin , (ii)  cos  , (iii)  tan  
x

2
x

2
x

2

74. Prove that 

Watch Video Solution

= (cos ecx + cot x)21 + cos x

1 − cos x

75. Prove that 

Watch Video Solution

= tan. ( + )
cos x

(1 − sin x)

π

4
x

2

https://dl.doubtnut.com/l/_6BNvwHRFZE4K
https://dl.doubtnut.com/l/_RXc90XOFo1By
https://dl.doubtnut.com/l/_9lXCxm7z8iFk
https://dl.doubtnut.com/l/_0IYKjSfDmUUi
https://dl.doubtnut.com/l/_TE1waWL2Nh8f


Exercise 15 A

76. If  be two distinct real numbers such that  for

any integer n satisfying the equations a cos  sin  then prove

that 

Watch Video Solution

αand  β (α − β) ≠ 2nπ

θ + b θ = c

(i)cos  (α + β) =      (ii)sin  (α + β) =
a2 − b2

a2 + b2

2ab

a2 + b2

1. If cos  lies in Quadrant III �nd the values of all the

other �ve trigonometric functions .

Watch Video Solution

θ = and  θ
−√3

2

2. If sin  lies in Quadrant IV , �nd the values of all the

other �ve trigonometric fucntions.

W t h Vid S l ti

θ =  and  θ
−1
2

https://dl.doubtnut.com/l/_TE1waWL2Nh8f
https://dl.doubtnut.com/l/_vNIHZ9H3KuYk
https://dl.doubtnut.com/l/_lOxzFlDy7wPJ
https://dl.doubtnut.com/l/_nIFtMYQutCra


Watch Video Solution

3. If cosec  lies in Quadrant II �nd the values of all the

other �ve trigonometric functions.

Watch Video Solution

θ =  and  θ
5

3

4. If  lies in Quadrant IV, �nd the values of all the other

trigonometric functions.

Watch Video Solution

sec θ = √2 and θ

5. If sin  lies Quadrant III �nd the values of cos x and

cot x

Watch Video Solution

x = and  x
−2√6

5

6. if cos  �nd the value of sin x .x =  and  < x < π
−√15

4

π

2

https://dl.doubtnut.com/l/_nIFtMYQutCra
https://dl.doubtnut.com/l/_QvWr2XeAIWsS
https://dl.doubtnut.com/l/_JSPkSryt9dhf
https://dl.doubtnut.com/l/_xRWkGZzo7FpV
https://dl.doubtnut.com/l/_T59zHEdWHNBL


Watch Video Solution

7. if sec  �nd the values of all the other

�ve trigonometric functions .

Watch Video Solution

x = − 2  and  π < x < .
3π

2

8. Find the value of " cos " ((17pi)/(2)) "

Watch Video Solution

(i)  sin ( )(ii)
31π

3

  (iii)  tan( )
−25π

3

(iv)  cot  ( )       (v)  sec  ( )      (vi)  cosec  ( )
13π

4

−25π

3

−41π

4

9. Find the values of 

  

Watch Video Solution

(i)  sin  405∘     (ii)  sec  ( − 1470∘ )     (iii)  tan  ( − 300∘ )

(iv)  cot  (585∘ )       (v)   cosec  ( − 750∘ )    (vi)  cos  ( − 2220∘ )

https://dl.doubtnut.com/l/_T59zHEdWHNBL
https://dl.doubtnut.com/l/_7XhjEBQmD07S
https://dl.doubtnut.com/l/_kEJwNnbDnyQj
https://dl.doubtnut.com/l/_3QYbRnyKyWFp


Exercise 15 B

10. Prove that 

  

Watch Video Solution

(i)  tan2. + 2 cos2. + 3 sec2. + 4 cos2. = 8
π

3

π

4

π

6

π

2

(ii)  sin .  cos   0 + sin  .  cos  . (π)(4) +  sin  . cos  . =
π

6

π

4

π

3

π

6

7

4

(iii)  4sin  sin2 + 3  cos  .  tan  . =  cosec2. = 4
π

6

π

3

π

3

π

4

π

2

1. Find the value of `(i) cos 840 "(ii) sin 870

Watch Video Solution

2. Find the values of all trigonometric functions of 

Watch Video Solution

135∘

https://dl.doubtnut.com/l/_3QYbRnyKyWFp
https://dl.doubtnut.com/l/_sMBuQJtEmrdI
https://dl.doubtnut.com/l/_ECArLy0VheNw
https://dl.doubtnut.com/l/_MxuBetz9IC5C
https://dl.doubtnut.com/l/_xIUcMdG3T39p


3. Prove that 

  

  

  

  

Watch Video Solution

(i)  sin  80∘ cos  20∘ −  cos  80∘  sin 20∘ =
√3
2

(ii)   cos 45∘  cos  15∘ −  sin  45∘  sin 15∘ =
1

2

(iii)  cos  75∘  cos  15∘ +  sin  75∘  sin  152 =
1

2

(iv)   sin  40∘  cos  20∘  + cos  40∘  sin 20∘ =
√3
2

(v)  cos  130∘  cos  40∘ l +  sin  130∘  sin  40∘ = 0

4. Prove that 

Watch Video Solution

(i)  sin (50∘ + θ)  cos  (20∘ + θ) −  cos  (50∘ + θ)  sin (20∘ + θ) =

(ii)  cos  (70∘ + θ)  cos  (10∘ + θ) +  sin (70∘ + θ)  sin (10∘ + θ) =

5. Prove that 

(i) cos (n + 2) x cos (n+1) x +sin (n+2) x sin (n+1) x = cos x) 

https://dl.doubtnut.com/l/_xIUcMdG3T39p
https://dl.doubtnut.com/l/_ap93MPflyJrU
https://dl.doubtnut.com/l/_tVRtGR6BzaF3


(ii)

Watch Video Solution

 cos  . ( − x)  cos  . ( − y)  - sin  ( − x)  sin  ( − y) =  s
π

4

π

4

π

4

π

4

6. Prove that 

Watch Video Solution

= ( )
2tan( + x)π

4

tan( − x)π

4

1 + tanx

1 − tanx

7. Prove that 

  

Watch Video Solution

(i)  sin  75∘ =
(√6 + √2)

4
(ii) = (3 − 2√2)

cos 135∘ − cos 120∘

cos 135∘ + cos 120∘

(iii)  tan  15∘ +  cot  15∘ = 4

8. Prove that 

  (i)cos 15∘ −  sin 15∘ =
1

√2

https://dl.doubtnut.com/l/_tVRtGR6BzaF3
https://dl.doubtnut.com/l/_SKqL8pomGAXd
https://dl.doubtnut.com/l/_lTd2vUraLGZn
https://dl.doubtnut.com/l/_88mshE5Zcxre


  

Watch Video Solution

(ii)  cot  105∘ −  tan 105∘ = 2√3

(iii) = − 1
tan 69∘ + tan 66∘

1 − tan 69∘ tan 66∘

9. Prove that 

Watch Video Solution

= tan 54∘cos 9∘ + sin 9∘

cos 9∘ − sin 9∘

10. Prove that 

Watch Video Solution

= tan 37∘cos 8∘ − sin 8∘

cos 8∘ + sin 8∘

11. Prove that 

Watch Video Solution

= − cot θ
cos(π + θ)cos( − θ)

cos(π − θ)cos( + θ)π

2

https://dl.doubtnut.com/l/_88mshE5Zcxre
https://dl.doubtnut.com/l/_UJM5xhntG9b2
https://dl.doubtnut.com/l/_FSA0sKonBlcW
https://dl.doubtnut.com/l/_Ax0IzvLoRECZ


12. 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

+ − = ?
cos(π + θ)

sin(90∘ + θ)

sin( − θ)

sin(180∘ + θ)

tan(90∘ + θ)

cot θ

sin θ

−sin θ

1

−3

13. Prove that:

Watch Video Solution

= 1
s ∈ (1800 + θ)cos(900 + θ)tan(2700 − θ)cot(3600 − θ)

s ∈ (3600 − θ)cos(3600 + θ)cos ec( − θ)sin(2700 + θ)

https://dl.doubtnut.com/l/_Ax0IzvLoRECZ
https://dl.doubtnut.com/l/_HwDTqADdYaVR
https://dl.doubtnut.com/l/_c20jhRmkn6bU


14. If  and  lie in the �rst quadrant such that sin

 �nd the values of 

Watch Video Solution

θ ϕ

θ = and cos  ϕ =
8

17

12

13

(i)  sin(θ − ϕ)    (ii)  cos  (θ + ϕ)      (iii)  tan  (θ − ϕ)

15. If x and y are acute angles such that  and 

prove that 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin x =
1

√5
sin y =

1

√10

x + y =
π

4

π

6

π

4

π

3

π

2

https://dl.doubtnut.com/l/_MY65TCECkApH
https://dl.doubtnut.com/l/_5scoW4b9OVwF
https://dl.doubtnut.com/l/_7zCtqKEHvLUT


16. If x and y are acute angles such that  and cosy  ,

prove that 

Watch Video Solution

cos x =
13

14
=

1

7

(x − y) =
π

3

17. If sin

�nd the values of 

Watch Video Solution

x = and  sin  y =   where  < x < π  and  0 < y < .
12

13
4
5

π

2

π

2

(i)  sin  (x + y)      (ii)  cos  (x + y)      (iii)  tan  (x − y)

18. if cos

�nd the values of 

Watch Video Solution

x =  and cos  y =  where  . < x < 2π  and  π < y < .
3

5
−24
25

3π

2

3π

2

(i)  sin  (x+y)       (ii) cos  (x-y)          (iii) tan  (x+y)  

https://dl.doubtnut.com/l/_7zCtqKEHvLUT
https://dl.doubtnut.com/l/_t4uo0nXiJlsR
https://dl.doubtnut.com/l/_wcCzkq526e2d
https://dl.doubtnut.com/l/_c02hoecFPVLV


Exercise 15 C

19. Prove that 

  

  

  

Watch Video Solution

(i)cos  ( + x) = (  cos x − √3 sin x)
π

3

1

2

(ii)  sin  ( + x) +  sin  ( − x) = √2  cos  x
π

4

π

4

(iii)  cos ((pi)/(4) + x)  = (1)/(2)  (cos x − sin x)
1

√2

(iv)  cos x + cos ( + x) +  cos  ( − x) = 0
2π

3

2π

3

20. Prove that 

  

  

Watch Video Solution

(i)  2sin   sin  =
5π

12
π

12
1
2

(ii)  2 cos  cos  . =
5π

12
π

12
1
2

(iii)  2 sin  .  cos  = ( )
5π

12

π

2

2 + √3

2

https://dl.doubtnut.com/l/_c02hoecFPVLV
https://dl.doubtnut.com/l/_c2WzdW5EWnv2


1. 

Watch Video Solution

 sin (150∘ + x) +  sin  (150∘ − x)  = cos  x

2. 

Watch Video Solution

 cos  x +  cos (120∘ − x) +  cos  (120∘ + x) = 0

3. 

Watch Video Solution

 sin  (x − ) +  cos  (x − ) = √3  sin  x
π

6

π

3

4. 

Watch Video Solution

 tan  ( + x) =
π

4

1 + tan x

1 − tan x

5.  tan  ( − x) =
π

4

1 − tan x

1 + tan x

https://dl.doubtnut.com/l/_ogofnboD6tgL
https://dl.doubtnut.com/l/_N2yDfyqdDa49
https://dl.doubtnut.com/l/_qs2FOz6CkXKh
https://dl.doubtnut.com/l/_p9qOJAHqgUlo
https://dl.doubtnut.com/l/_5yvszgJkMi11


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan(x − )
π

4

tan(x + )
π

4

tan( − x)
π

4

tan( ) − tan(x)
π

4

6. Express each of the following as a product :

A. 

B. 

C. 

D. 

Answer: B::C

Watch Video Solution

 sin   10x +  sin 6x 

 sin 7x  - sin  3x 

 cos 7x + cos  5x  

cos 2x - cos 4x  

https://dl.doubtnut.com/l/_5yvszgJkMi11
https://dl.doubtnut.com/l/_niRdbcDG8e83


7. Express each of the following as an algebraic sum of sines or cosines :

A. 2 sin 6x cos 4x

B. 2 cos 5x sin 3x

C. 2 cos 7x cos 3x

D. 2 sin 8x sin 2x

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

Watch Video Solution

8. 

A. 

B. 

C. 

= ?
sin x + sin 3x

cos x − cos 3x

tan x

tan 2x

cot x

https://dl.doubtnut.com/l/_niRdbcDG8e83
https://dl.doubtnut.com/l/_86gEhQU2cnjP
https://dl.doubtnut.com/l/_pW3BLCZLSajD


D. 

Answer: C

Watch Video Solution

cot 2x

9. 

Watch Video Solution

= tan x
sin 7x − sin 5x

cos 7x + cos 5x

10. 

Watch Video Solution

= tan 4x
sin 5x + sin 3x

cos 5x + cos 3x

11. 

Watch Video Solution

=
cos 9x − cos 5x

sin 17x − sin 3x

−sin 2x

cos 10x

https://dl.doubtnut.com/l/_pW3BLCZLSajD
https://dl.doubtnut.com/l/_bdMAlZeDJ92D
https://dl.doubtnut.com/l/_czhsiLL0LEuh
https://dl.doubtnut.com/l/_Z6LXq23AlOx9


12. 

Watch Video Solution

= tan 3x
sin x + sin 3x + sin 5x

cos x + cos 3x + cos 5x

13. 

Watch Video Solution

= tan 6x
(sin 7x + sin 5x) + (sin 9x + sin 3x)

(cos 7x + cos 5x) + (cos 9x + cos 3x)

14. Prove that:

Watch Video Solution

cot  4x  (s ∈  5x  +  s ∈  3x)  =  cot  x  (s ∈  5x   

15. (sin 3x + sin x) sin x + (cos 3x - cos x) cos x =0

Watch Video Solution

https://dl.doubtnut.com/l/_ovr4JjHB8CGS
https://dl.doubtnut.com/l/_g9SgnXbBGEId
https://dl.doubtnut.com/l/_qZIa9BHFyB8E
https://dl.doubtnut.com/l/_iDT3GC7arHwS


16. Prove that: 

Watch Video Solution

(cos x − cos y)2 + (sin x − sin y)2 = 4 sin2 x − y

2

17. 

Watch Video Solution

= cot(x + y)
sin 2x − sin 2y

cos 2y − cos 2x

18. 

Watch Video Solution

= cot( )cot( )
cos x + cos y

cos y − cos x

x + y

2

x − y

2

19. 

Watch Video Solution

= tan( ) ⋅ cot( )
sin x + sin y

sin x − sin y

x + y

2

x − y

2

https://dl.doubtnut.com/l/_Q9RBMvSDpmKC
https://dl.doubtnut.com/l/_LEFEYx0JSEDu
https://dl.doubtnut.com/l/_XoFGFYGAN8kR
https://dl.doubtnut.com/l/_gRcipOdAclP9


20. Prove that:  

   

Watch Video Solution

s ∈  3x  +  s ∈  2x   s ∈  x  =  

4  s ∈  x  cos
x

2
cos

3x

2

21. 

Watch Video Solution

= tan 2x
cos 4x sin 3x − cos 2x sin x

sin 4x sin x + cos 6x cos x

22. 

Watch Video Solution

= cot 5x
cos 2x sin x + cos 6x sin 3x

sin 2x sin x + sin 6x sin 3x

23. The value of sin  sin  sin  sin  is

A. 

B. 

10∘ 30∘ 50∘ 70∘

1

2

1

4

https://dl.doubtnut.com/l/_96VPJjly8akG
https://dl.doubtnut.com/l/_fGU6OWu8lps6
https://dl.doubtnut.com/l/_sbL86COuPTo1
https://dl.doubtnut.com/l/_XTsnxs1KCkiB


C. 

D. 

Answer: D

Watch Video Solution

1

8

1

16

24. sin  sin  sin  sin 

Watch Video Solution

20∘ 40∘ 60∘ 80∘ =
3

16

25. cos  cos  cos  cos 

Watch Video Solution

10∘ 30∘ 50∘ 70∘ =
3

16

26. If cos x + cos y  prove that tan 

Watch Video Solution

= and sin x + sin y =
1

3

1

4

( ) =
x + y

2

3

4

https://dl.doubtnut.com/l/_XTsnxs1KCkiB
https://dl.doubtnut.com/l/_3Hpl4wmIfkx1
https://dl.doubtnut.com/l/_la1TMi5b0hAx
https://dl.doubtnut.com/l/_NnJBJ50cEpDb


Exercise 15 D

27. Prove that 

Watch Video Solution

(i)  2 cos 45∘  cos  15∘ =    (ii)2  sin  75∘  sin 15∘ =
(√3 + 1)

2
1
2

(iii)  cos 15∘ −  sin  15 =
1

√2

1. If sin  �nd the values of 

Watch Video Solution

x =  and  0 < x < .
√5

3

π

2

(i)  sin 2x         (ii) cos 2x      (iii) tan  2x 

2. If cos  �nd the value of  

W t h Vid S l ti

x =  and π < x < .
−3

5

3π

2

(i)sin 2x      (ii) cos 2x         (iii) tan  2x 

https://dl.doubtnut.com/l/_NnJBJ50cEpDb
https://dl.doubtnut.com/l/_m86VZwsoUW5J
https://dl.doubtnut.com/l/_cHJ3vturL97F
https://dl.doubtnut.com/l/_PTAR3Nb04Ukl


Watch Video Solution

3. If tan  �nd the value of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x =  and < x < π
−5

12

π

2
cos 2x

−
7
17

7
17

−
119

169

119

169

4. If  �nd the value of 

A. 

B. 

C. 

sin x =
1

6
sin 3x.

−
13

27

−
7
18

13

27

https://dl.doubtnut.com/l/_PTAR3Nb04Ukl
https://dl.doubtnut.com/l/_7rCFPoUzhqNt
https://dl.doubtnut.com/l/_Grsd7b5XDmCa


D. 

Answer: C

Watch Video Solution

7
18

5. 

Watch Video Solution

= cos x + sin x
cos 2x

cos x − sin x

6. 

A. 

B. 

C. 

D. 

Answer: A

=
sin 2x

1 + cos 2x

tan(x)

cot(x)

2 tan(2x)

tan( + x)
π

4

https://dl.doubtnut.com/l/_Grsd7b5XDmCa
https://dl.doubtnut.com/l/_ZNzlUbpStN4E
https://dl.doubtnut.com/l/_PBGVks3GUGdn


Watch Video Solution

7. 

Watch Video Solution

= cot x
sin 2x

1 − cos 2x

8. 

Watch Video Solution

= tan x
tan 2x

1 + sec 2x

9. 

A. 

B. 

C. 

D. 

Answer: D

sin 2x(tan x + cot x) = ?

sin x cos x

cos ecx sec x

2 tan(2x)

2

https://dl.doubtnut.com/l/_PBGVks3GUGdn
https://dl.doubtnut.com/l/_b3mvVX482HN3
https://dl.doubtnut.com/l/_76UpqdNrChSv
https://dl.doubtnut.com/l/_O2ySelVZxkv3


Watch Video Solution

10. 

Watch Video Solution

 cosec   2x +  cot 2x  = cot x 

11. cos  x =1

Watch Video Solution

2x + 2 sin2

12. 

Watch Video Solution

(sin x - cos x)2 = 1 − sin 2x

13. cot x-2 cot 2x = tan x

Watch Video Solution

https://dl.doubtnut.com/l/_O2ySelVZxkv3
https://dl.doubtnut.com/l/_AZrXu64EbhLt
https://dl.doubtnut.com/l/_3P6YJvoPBwa4
https://dl.doubtnut.com/l/_6IDzNAqyGznp
https://dl.doubtnut.com/l/_nf7akN8XXXY5
https://dl.doubtnut.com/l/_aY89wvYmifqs


14. prove that : 

Watch Video Solution

sin4 x + cos4 x = 1 − sin2 2x
1

2

15. (cos^(3) x- sin^(2) x)/(cos x - sin x)=(1)/(2) (2 + sin 2x)`

Watch Video Solution

16. 

Watch Video Solution

= tan x
1 − cos 2x + sin x

sin 2x + cos x

17. 

Watch Video Solution

cos x cos 2x cos 4x cos 8x =
sin 16x

16 sin x

18. Prove that

https://dl.doubtnut.com/l/_aY89wvYmifqs
https://dl.doubtnut.com/l/_XYJLrnSW9Ulc
https://dl.doubtnut.com/l/_sNYZnN9f12u8
https://dl.doubtnut.com/l/_ScmKOMbgn0Wg
https://dl.doubtnut.com/l/_NNmIQV00SAKM


A. 

B. 

C. 

D. 

Answer:

Watch Video Solution

2  sin  22. cos 22. =
1∘

2
1∘

2

1

√2

2 cos2 15∘ − 1 =
√3

2

8 cos3 20∘ − 6cos 20∘ = 1

3sin 40∘ − 4 sin3 40∘ =
√3

2

19. Prove that 

Watch Video Solution

(i)sin224∘ − sin2 6∘ =      (ii)sin272∘ − cos2 30∘ =
(√5 − 1)

8

√5 − 1

8

20. Prove that 

Watch Video Solution

cos 6∘ cos 42∘ cos 66∘ cos 78∘ =
1

16

https://dl.doubtnut.com/l/_NNmIQV00SAKM
https://dl.doubtnut.com/l/_hMaB6RjQjCBi
https://dl.doubtnut.com/l/_oDlCgyIqHgak
https://dl.doubtnut.com/l/_nMr3rLdjw1cU


Exercise 15 E

21. If tan  prove that a sin  cos 

Watch Video Solution

θ =
a

b
2θ + b 2θ = b

1. If sin  �nd the values of  

Watch Video Solution

x = and  . < x < π
√5

3

π

3

(i)  sin       (ii)  cos        (iii)  tan  
x

2
x

2
x

2

2. If cos  �nd the values of  

Watch Video Solution

x =  and  . < x < π
−3

5

π

2

(i)   sin .(x)/(2)   (ii)  cos  (x)/(2)  (iii) tan
x

2

https://dl.doubtnut.com/l/_nMr3rLdjw1cU
https://dl.doubtnut.com/l/_VKewaLeHQBWW
https://dl.doubtnut.com/l/_hgOM5ESCBsMf


3. If sin  lies in Quadrant IV �nd the values of 

Watch Video Solution

x = and x
−1

2

(i)   sin .      (ii)  cos       (iii)  tan  
x

2
x

2
x

2

4. If cos  and  lies in Quadrant I �nd the value of 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

=
x

2

12

13
x sin x

119

169

120

169

5

13

60

169

5. If sin x  �nd the value of tan =  and 0 < x <
3

5

π

2
x

2

https://dl.doubtnut.com/l/_oRWkEQbXiecN
https://dl.doubtnut.com/l/_pdjAhiTwRWSy
https://dl.doubtnut.com/l/_0a3WNM0huCBa


A. 

B. 

C. 

D. None of these

Answer: A

Watch Video Solution

1

3

4
5

3

4

6. Prove that 

Watch Video Solution

cot( ) − tan( ) = 2 cot θ
θ

2

θ

2

7. Provet that 

Watch Video Solution

tan ( + ) =  tan   x + sec x  
π

4
x

2

https://dl.doubtnut.com/l/_0a3WNM0huCBa
https://dl.doubtnut.com/l/_cl7tEgkquUF9
https://dl.doubtnut.com/l/_imIvNkcUAePA
https://dl.doubtnut.com/l/_jg8IPKoU1EUZ


8. 

Watch Video Solution

√ = tan( + )
1 + sin x

1 − sin x

π

4
x

2

9. Provet that 

Watch Video Solution

 tan  ( + ) +  tan  ( − ) =  2 sec  x
π

4
x

2

π

4
x

2

10. Prove that 

Watch Video Solution

= tan( )
sin x

1 + cos x

x

2

https://dl.doubtnut.com/l/_jg8IPKoU1EUZ
https://dl.doubtnut.com/l/_qghPdpfOgACF
https://dl.doubtnut.com/l/_QYwbmRxpzUW6

