
MATHS

BOOKS - KC SINHA MATHS (HINGLISH)

INVERSE TRIGONOMETRIC FUNCTIONS - FOR BOARDS

Solved Examples

1. Evaluate : 

Watch Video Solution

tan− 1( − 1)

2. Evaluate : 

Watch Video Solution

cot − 1( − 1)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_JCaFs1USsFzS
https://dl.doubtnut.com/l/_rYUPokzJKc6B


3. Evaluate : 

Watch Video Solution

sin− 1( − )
√3

2

4. Find the value of 

Watch Video Solution

sin[ − sin− 1( − )]
π

3

1

2

5. Find the value of 

Watch Video Solution

sin[arc cos( − )]
1

2

6. Find the value of 

Watch Video Solution

sin[tan tan− 1( − √3) + cos − 1( )]
√3

−2

https://dl.doubtnut.com/l/_vqvwSzg6umgp
https://dl.doubtnut.com/l/_GaxQiC78zbDy
https://dl.doubtnut.com/l/_sk9P3Sfn7ShH
https://dl.doubtnut.com/l/_IKveXfPoG9kg


7. Evaluate:
 
(ii) 

Watch Video Solution

{ − }
2 tan− 1 1

5

π

4
tan

⎧⎪
⎨
⎪⎩

⎫⎪
⎬
⎪⎭

1

2

cos − 1(√5)

3

8. Find the angle 

Watch Video Solution

sin− 1 sin( )
2π

3

9. Evaluate : 

Watch Video Solution

sin[ − sin− 1( − )]
π

2

√3

2

10. Write the following function in the simplest form: `tan^(-1)x/(sqrt(a^2-

x^2)),|x|

Watch Video Solution

https://dl.doubtnut.com/l/_YBHKb5hdJcTw
https://dl.doubtnut.com/l/_PW6VsJpJS7Fw
https://dl.doubtnut.com/l/_nneE6jey5vyP
https://dl.doubtnut.com/l/_wq977EfV0oRI


11. convert in the simplest form: , 

Watch Video Solution

tan− 1(√ )
1 − cos x

1 + cos x
x < π

12. Write the following function in the simplest form:

Watch Video Solution

tan− 1( ), a > 0; ≤ x ≤
3a2x − x3

a3 − 3ax2

−a

√3

a

√3

13. Write the following function in the simplest form: `tan^(-1)((cosx-

sinx)/(cosx+sinx)), x

Watch Video Solution

14. Prove that 

Watch Video Solution

tan− 1[ ] = + cos − 1 x2√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

π

4

1

2

https://dl.doubtnut.com/l/_SivWksgpHIfP
https://dl.doubtnut.com/l/_LipJlzb85unQ
https://dl.doubtnut.com/l/_rjvT1tBE3SkA
https://dl.doubtnut.com/l/_O2YaU2rjgusb


15. Prove that:

Watch Video Solution

tan− 1
√x = cos − 1( ), x ∈ [0, 1]

1

2

1 − x

1 + x

16. 

Watch Video Solution

cos − 1 x = sin− 1 √ = cos − 1 √ =
1
2

1 − x

2
1 + x

2

tan− 1(√1 − x2)

1 + x

17. Find the value of: 

Watch Video Solution

cot(tan− 1 a + cot − 1 a)

18. Find the value of : 

Watch Video Solution

sin(sin− 1
x + cos − 1 x)

https://dl.doubtnut.com/l/_HWo7mwNcwzpV
https://dl.doubtnut.com/l/_5cENB2asSZbD
https://dl.doubtnut.com/l/_YUv8tbIDCqJn
https://dl.doubtnut.com/l/_AMLg2p5BWd9W
https://dl.doubtnut.com/l/_FlG91o4QEFUq


19. Find the value of:


and 

Watch Video Solution

[ + ], |x| < 1, y > 0
tan 1

2

sin− 1(2x)

1 + x2

cos − 1(1 − y2)

1 + y2
xy  <  1

20. 

Watch Video Solution

tan− 1( ) + tan− 1( ) = tan− 1( )
1

4

2

9

1

2
4
3

21. Prove that: .

Watch Video Solution

tan− 1( ) + tan− 1( ) = cos − 1( )
1

4

2

9

1

2

3

5

22. prove that 

Watch Video Solution

2 + =
tan− 1 1

3

tan− 1 1

7

π

4

https://dl.doubtnut.com/l/_FlG91o4QEFUq
https://dl.doubtnut.com/l/_jxd2NnCkg39H
https://dl.doubtnut.com/l/_jJ6rux5uxS5T
https://dl.doubtnut.com/l/_dQFATzD3TtwQ


23. Prove that 

Watch Video Solution

tan− 1 + tan− 1 + tan− 1 + tan− 1 =
1

3

1

5

1

7

1

8

π

4

24. Prove that: 

Watch Video Solution

sin− 1( ) + sin− 1( ) + sin− 1( ) =
4
5

5

13

16

65

π

2

25. Prove the following:


Watch Video Solution

4 − + =
tan− 1 1

5
tan− 1 1

70
tan− 1 1

99

π

4

2tan− 1 + sec− 1 + 2 =
1

5

5√2

7
tan− 1 1

8

π

4

26. Prove that 

Watch Video Solution

cot − 1 9 + cos ec− 1 =
√41

4

π

4

https://dl.doubtnut.com/l/_Ic6rv50Hzd8L
https://dl.doubtnut.com/l/_cR0xSu6NnjFo
https://dl.doubtnut.com/l/_f4dtUgZKVpZD
https://dl.doubtnut.com/l/_yyXloSUKSXgV
https://dl.doubtnut.com/l/_6rV4Xo7vZzTb


27. 

Watch Video Solution

4(cot − 1 3 + cosec− 1√5) = π

28. Prove the following:

Watch Video Solution

tan− 1 x + tan− 1( ) = tan− 1( )
2x

1 − x2

3x − x3

1 − 3x2

29. Prove that :

 = 

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( )
x − y

1 + xy

y − z

1 + yz

z − x

1 + zx

tan− 1( ) + tan− 1( ) + tan− 1( )
x2 − y2

1 + x2y2

y2 − z2

1 + y2z2

z2 − x2

1 + z2x2

30. Prove that


.

Watch Video Solution

tan( + cos − 1\ \ ) + tan\ ( + cos − 1\ \ ) =
pi

4

1

2

a

b

pi

4

1

2

a

b

2b

a

https://dl.doubtnut.com/l/_6rV4Xo7vZzTb
https://dl.doubtnut.com/l/_oErTQncD1Zq9
https://dl.doubtnut.com/l/_LidlEZFbTCAO
https://dl.doubtnut.com/l/_6u5AQuWwWAkg


Watch Video Solution

31. Prove that : 

Watch Video Solution

sin cot − 1tan cos − 1x = x

32. In any triangle ABC, if . Prove that 

.

Watch Video Solution

A = tan− 1 2 and B = tan− 1 3

C =
π

4

33. If

Watch Video Solution

cos − 1 x + cos − 1 y + cos − 1 = π, provethatx2 + y2 + z2 + 2xyz = 1.

34. If 
 prove that + = α,
cos − 1 x

a

cos − 1 y

b

− 2 cos α + = sin2 α
x2

a2

xy

ab

y2

b2

https://dl.doubtnut.com/l/_6u5AQuWwWAkg
https://dl.doubtnut.com/l/_a3UiEaGXwSrU
https://dl.doubtnut.com/l/_KFSWmHJm43BU
https://dl.doubtnut.com/l/_hXOe7OOxJR2f
https://dl.doubtnut.com/l/_XhvXVpdc4FEP


Watch Video Solution

35. Solve : 

Watch Video Solution

2 tan− 1(cos x) = tan− 1(2 cos ecx)

36. Solve the equations.

Watch Video Solution

= tan− 1 x, (x > 0)
tan− 1(1 − x)

1 + x

1

2

37. Solve : .

Watch Video Solution

sin− 1(x) + sin− 1(2x) = sin− 1( )
√3
2

38. 

Watch Video Solution

cos − 1 x√3 + cos − 1 x =
π

2

https://dl.doubtnut.com/l/_XhvXVpdc4FEP
https://dl.doubtnut.com/l/_QHDeUhjJq1Ga
https://dl.doubtnut.com/l/_NtsxANEJvZfV
https://dl.doubtnut.com/l/_UWWHmL0bPMgO
https://dl.doubtnut.com/l/_0fvOMecMtn48


Exercise

1. Find the value of : 

Watch Video Solution

sin− 1( )
√3

2

2. Find the value of : 

Watch Video Solution

tan− 1( − )
1

√3

3. Find the principal values
 of each of the following:
 
 (ii) 

Watch Video Solution

cot − 1( − √3)

cot − 1(√3)

4. Find the value of : 

Watch Video Solution

cot − 1 cot( )
5π

4

https://dl.doubtnut.com/l/_hv08R1WcsUPA
https://dl.doubtnut.com/l/_g8hMUPcndVNK
https://dl.doubtnut.com/l/_jjbufIQ6nDwl
https://dl.doubtnut.com/l/_UJnT9EjRmC4e


5. Find the value of 

Watch Video Solution

tan− 1( )
tan(3π)

4

6. Find the value of : 

Watch Video Solution

arc sin( ) + arc cos( )
1

2

1

2

7. Find the value of the following: 

Watch Video Solution

tan− 1( )
tan(7π)

6

8. Find the value of the following: 

Watch Video Solution

cos − 1( )
cos(13π)

6

https://dl.doubtnut.com/l/_UJnT9EjRmC4e
https://dl.doubtnut.com/l/_D1OlVuX1uYaR
https://dl.doubtnut.com/l/_x1SQhvEr6goP
https://dl.doubtnut.com/l/_94svpxUriRea
https://dl.doubtnut.com/l/_uDCAg1wB3pC4
https://dl.doubtnut.com/l/_HiRGbicEA8sm


9. Find the value of .

Watch Video Solution

sin− 1( )
sin(3π)

5

10. Find the principal value of : 

Watch Video Solution

tan− 1 √3

11. Find the principal value of: 

Watch Video Solution

sin− 1( − )
1
2

12. Find the principal value of: 

Watch Video Solution

tan− 1( − 1)

13. Find the principal
values of 
and c o s e c− 1(2) c o s e c− 1( − )
2

√3

https://dl.doubtnut.com/l/_HiRGbicEA8sm
https://dl.doubtnut.com/l/_Dh51dyu2MUM0
https://dl.doubtnut.com/l/_PMJKJraj3ycn
https://dl.doubtnut.com/l/_eLNYvLeiDvi1
https://dl.doubtnut.com/l/_j0BMPjWM8NNh


Watch Video Solution

14. Find the principal value of: 

Watch Video Solution

cos − 1( − )
1

2

15. Find the principal value of: 

Watch Video Solution

cos − 1( )
√3

2

16. What is the principal
 value of

Watch Video Solution

cos − 1( ) + sin− 1( )?
cos(2pi)

3

sin(2π)

3

17. Evaluate the
following: 

W t h Vid S l ti

cos(tan− 1 3/4)

https://dl.doubtnut.com/l/_j0BMPjWM8NNh
https://dl.doubtnut.com/l/_XSWNZsvbcv2O
https://dl.doubtnut.com/l/_7uxe9IVO6Plk
https://dl.doubtnut.com/l/_bHC6xM15kChX
https://dl.doubtnut.com/l/_AhkXo9rutRii


Watch Video Solution

18. Evaluate that : 

Watch Video Solution

cos[cos − 1( ) + ]
√3

2

π

6

19. Evaluate that : 

Watch Video Solution

2arc sin( ) + 3arc tan( − 1) + 2arc cos( − )
1

2

1

2

20. Write the simplest form : , 

Watch Video Solution

tan− 1( )
1

√x2 − 1
|x| > 1

21. Write the following function in the simplest form:

W t h Vid S l ti

, x ≠ 0
tan− 1(√1 + x2 − 1)

x

https://dl.doubtnut.com/l/_AhkXo9rutRii
https://dl.doubtnut.com/l/_OKGUhaeZTYup
https://dl.doubtnut.com/l/_olGzRhlytpju
https://dl.doubtnut.com/l/_052TwH96fWdN
https://dl.doubtnut.com/l/_Z4TC6E2R6VbG


Watch Video Solution

22. Write the simplest form : 

Watch Video Solution

tan− 1( )
cos x

1 + sin x

23. Write the simplest form :

Watch Video Solution

cot − 1[ ], xε[0, ]
√1 + sin x + √1 − sin x

√1 + sin x − √1 − sin x

π

4

24. Write the simplest form : 

Watch Video Solution

cos − 1
⎛
⎜
⎝



⎷( )

√1 + x2 + 1

2√1 + x2

https://dl.doubtnut.com/l/_Z4TC6E2R6VbG
https://dl.doubtnut.com/l/_RM5xNlHoWrDL
https://dl.doubtnut.com/l/_ix7bWkgIw9uS
https://dl.doubtnut.com/l/_bRkv34anNuO6


25. Write the simplest form :

Watch Video Solution

tan− 1( ); ≤ x ≤ 1
√1 + x − √1 − x

√1 + x + √1 − x

−1

√2

26. Prove that: 

Watch Video Solution

+ =
tan− 1 2

11
tan− 1 7

24
tan− 1 1

2

27. Prove that :

Watch Video Solution

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

2

1

3

3

5

1

4

π

4

28. Prove that : 

Watch Video Solution

tan− 1( ) + tan− 1( ) =
2a − b

b√3

2b − a

a√3

π

3

https://dl.doubtnut.com/l/_Lo0UCZwrLpSr
https://dl.doubtnut.com/l/_jFMAD9S3mVPI
https://dl.doubtnut.com/l/_p8V6oB2V3tKy
https://dl.doubtnut.com/l/_gtZaA0CBCQEZ


29. 

Watch Video Solution

2 tan− 1  + tan− 1  = tan− 1 
1

5

1

4

32

43

30. Prove that: 

Watch Video Solution

2 + =
tan− 1 1

2
tan− 1 1

7

tan− 1(31)

17

31. Prove that :

Watch Video Solution

tan− 1 1 + tan− 1 2 + tan− 1 3 = π = 2(tan− 1 1 + tan− 1( ) + tan− 1(
1

2

1

3

32. Prove that : 

Watch Video Solution

tan− 1[2 cos(2 sin− 1( ))] =
1
2

π

4

https://dl.doubtnut.com/l/_gtZaA0CBCQEZ
https://dl.doubtnut.com/l/_Rh0Duige9krW
https://dl.doubtnut.com/l/_t1aWO3CbQ4uJ
https://dl.doubtnut.com/l/_oFLvjL7Gobk7
https://dl.doubtnut.com/l/_CzgISr7dnZGq
https://dl.doubtnut.com/l/_WP2cpjMeyRNk


33. Prove that : 

Watch Video Solution

tan(sin− 1( ) + cot − 1( )) =
3

5

3

2
17
6

34. Prove that : 

Watch Video Solution

tan− 1 x + cot − 1 y = tan− 1( )
xy + 1

y − x

35. Prove that : 

Watch Video Solution

tan− 1 x + cot − 1(1 + x) = tan− 1(1 + x + x2)

36. 

Watch Video Solution

tan− 1( ) + tan− 1( ) = cot − 1 x
1

x + y

y

x2 + xy + 1

37. 2 cot − 1 5 + cot − 1 7 + 2 cot − 1 8 =
π

4

https://dl.doubtnut.com/l/_WP2cpjMeyRNk
https://dl.doubtnut.com/l/_kfqVzVVfxhMR
https://dl.doubtnut.com/l/_hy7VIf54NHOQ
https://dl.doubtnut.com/l/_Rm45bvzt2EZU
https://dl.doubtnut.com/l/_x890Of64WtIc


Watch Video Solution

38. Prove that

, 

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) = 0
a − b

1 + ab

b − c

1 + bc

c − a

1 + ca

ab > ( − 1), bc > ( − 1), ca > ( − 1)

39. Prove that :

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) = 0
a3 − b3

1 + a3b3

b3 − c3

1 + b3c3

c3 − a3

1 + c3a3

40. Prove that 

Watch Video Solution

sin− 1( ) + sin− 1( ) = sin− 1( )
8

17

3

5
77
85

https://dl.doubtnut.com/l/_x890Of64WtIc
https://dl.doubtnut.com/l/_ZqRyOuP3229m
https://dl.doubtnut.com/l/_cMtD1QvuZVd8
https://dl.doubtnut.com/l/_rG7e9jspgDjP


41. Prove that 

Watch Video Solution

cos − 1( ) + cos − 1( ) + cos − 1( ) =
3

5

12

13

63

65

π

2

42. Prove that 

Watch Video Solution

sin− 1( ) + sin− 1( ) = sin− 1( )
8

17

3

5
77
85

43. Prove that:

Watch Video Solution

+ =
cos − 1(12)

13

sin− 1 3

5

sin− 1(56)

65

44. Prove that:


Watch Video Solution

+ =
tan− 1 4

5

cos − 1(12)

13

cos − 1(33)

65

https://dl.doubtnut.com/l/_ImFNdShCfeK1
https://dl.doubtnut.com/l/_RZvMuV2DYScJ
https://dl.doubtnut.com/l/_PCy4YVIZM4IE
https://dl.doubtnut.com/l/_2naSlWL8ACc1


45. Show that 
.

Watch Video Solution

− =
sin− 1 3

5

sin− 1 8

17

cos − 1(84)

85

46. Prove that : 

Watch Video Solution

= +
tan− 1(63)

16

sin− 1 5

13

cos − 1 3

5

47. Prove that:


Watch Video Solution

+ + = π
sin− 1(12)

13
cos − 1 4

5

tan− 1(63)

16

48. Prove that :

Watch Video Solution

2 sin− 1( ) = tan− 1( )
3

5
24
7

https://dl.doubtnut.com/l/_Po7iYx2nIOn5
https://dl.doubtnut.com/l/_DEY3Tx4J3eQu
https://dl.doubtnut.com/l/_l3YwBkK0f3qB
https://dl.doubtnut.com/l/_Wp7ZWFsINJdg


49. Prove that:

Watch Video Solution

− =
9π

8

9

4
sin− 1 1

3

9

4

sin− 1(2√2)

3

50.  if

Watch Video Solution

sin− 1 x + sin− 1 y = cos − 1(√1 − x2√1 − y2 − xy)

x ∈ [0, 1], y ∈ [0, 1]

51. Prove that : 

Watch Video Solution

4(sin− 1( ) + cos − 1( )) = π
1

√10

2

√5

52. Prove that : 

Watch Video Solution

cos(2 sin− 1 x) = 1 − 2x2

https://dl.doubtnut.com/l/_mfZv2TFH7aMd
https://dl.doubtnut.com/l/_gC7t77eiTLoE
https://dl.doubtnut.com/l/_cWQqrk1mgRA9
https://dl.doubtnut.com/l/_Uwg2WMOV5yRO
https://dl.doubtnut.com/l/_nov16V9ktstL


53. Prove that : 

Watch Video Solution

cos(sec− 1 x + cos ec− 1x) = 0, |x| ≥ 1

54. 

Watch Video Solution

cos − 1 x = sin− 1 √ = cos − 1 √ =
1

2

1 − x

2

1 + x

2

tan− 1(√1 − x2)

1 + x

55. Prove that 

Watch Video Solution

sin− 1 x + cos − 1 y =
tan− 1(xy + √(1 − x2)(1 − y2))

y√1 − x2 − x√1 − y2

56. 

Watch Video Solution

tan− 1 x + tan− 1 y =
1

2

sin− 1(2(x + y)(1 − xy))

(1 + x2)(1 + y2)

https://dl.doubtnut.com/l/_nov16V9ktstL
https://dl.doubtnut.com/l/_yJNRUWXmg9Ig
https://dl.doubtnut.com/l/_glhQHrjQv8tG
https://dl.doubtnut.com/l/_5T7tqmB8NCDR
https://dl.doubtnut.com/l/_ovSGZcec01hU


57. Prove that : 

Watch Video Solution

2 tan− 1(cos ec tan− 1 x − tan cot − 1x) = tan− 1 x

58. Prove that 

Watch Video Solution

cos tan− 1sin cot − 1x = √
x2 + 1

x2 + 2

59. If  then prove that 

Watch Video Solution

tan− 1 x + tan− 1 y + tan− 1 z =
π

2

yz + zx + xy = 1

60. If  prove that 

Watch Video Solution

tan− 1 x + tan− 1 y + tan− 1 z = π x + y + z = xyz

https://dl.doubtnut.com/l/_ovSGZcec01hU
https://dl.doubtnut.com/l/_RNDSqyDZp6IB
https://dl.doubtnut.com/l/_R0urCTTWs0jQ
https://dl.doubtnut.com/l/_HlzvIK8naPK8


61. If , prove that .

Watch Video Solution

sin− 1 x + sin− 1 y =
π

2
x√1 − x2 + y√1 − y2 = 1

62. If  and  are in A.P. then find the algebraic

relation between x,y and z. If  are also in A.P. then show that 

 and 

Watch Video Solution

tan− 1 x, tan− 1 y tan− 1 z

x, y, z

x = y = z y ≠ 0

63. Solve for  : 

Watch Video Solution

x cot − 1 x + sin− 1( ) =
1

√5

π

4

64. Solve for  : 

Watch Video Solution

x sin(sin− 1( ) + cos − 1 x) = 1
1

5

https://dl.doubtnut.com/l/_ML7BBpFmrokC
https://dl.doubtnut.com/l/_DLMLRkJAy1iH
https://dl.doubtnut.com/l/_IGlKpYiuYzBD
https://dl.doubtnut.com/l/_HXxZuBMmcEnK


65. Solve : 

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

66. Solve : 

Watch Video Solution

tan− 1 x + tan− 1( ) =
2x

1 − x2

π

3

67. Solve : 

Watch Video Solution

tan− 1( ) = cot − 1 x + tan− 1( )
1

2

1

7

68. Solve : 

Watch Video Solution

tan− 1(x − 1) + tan− 1 x + tan− 1(x + 1) = tan− 1 3x

69. Solve : tan− 1( ) + tan− 1( ) = π + tan− 1( − 7)
x + 1

x − 1

x − 1

x

https://dl.doubtnut.com/l/_bqmlh2F9iCcT
https://dl.doubtnut.com/l/_NloCbLX0cK2L
https://dl.doubtnut.com/l/_oBggkQkC2APu
https://dl.doubtnut.com/l/_h7vuD3UGmntw
https://dl.doubtnut.com/l/_04QJTpuyxR4M


Watch Video Solution

70. Solve the equation 

Watch Video Solution

+ =
tan− ( x − 1 )

x − 2

tan− 1(x + 1)

x + 2

π

4

71. Solve :

Watch Video Solution

sin− 1( ) + sin− 1( ) = 2 tan− 1 x, |α| ≤ 1, |β| ≤ 1
2α

1 + α2

2β

1 + β2

72. Solve :

.

Watch Video Solution

sin− 1( ) + cos − 1( ) = 2 tan− 1 x, |a| ≤ 1, |b| ≥ 0
2a

1 + a2

1 − b2

1 + b2

73. tan− 1 ax + sec− 1 bx =
1

2

π

4

https://dl.doubtnut.com/l/_04QJTpuyxR4M
https://dl.doubtnut.com/l/_2SC1eruS1QmK
https://dl.doubtnut.com/l/_eATqaK8iVBbQ
https://dl.doubtnut.com/l/_EerkY51ZyMYu
https://dl.doubtnut.com/l/_8qUiSNSCssap


Watch Video Solution

74. Solve : 

Watch Video Solution

tan(cos − 1 x) = sin(tan− 1 2)

75. 

Watch Video Solution

tan(sec− 1 x) = sin(cos − 1( ))
1

√5

https://dl.doubtnut.com/l/_8qUiSNSCssap
https://dl.doubtnut.com/l/_L0XO7tkJvr1F
https://dl.doubtnut.com/l/_iZntmKx8kxvZ

