
MATHS

BOOKS - KC SINHA ENGLISH

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/_fxihSBaa9FtB
https://dl.doubtnut.com/l/_kf85NccmV2kb


3. Evaluate : 

Watch Video Solution

sin− 1( − )
√3

2

4. Write 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− 1( − √3) + cos − 1( )]
√3

−2

https://dl.doubtnut.com/l/_BFWLUifDwnMQ
https://dl.doubtnut.com/l/_NXhHfo5KS5DM
https://dl.doubtnut.com/l/_2IBb4m8hPiGV
https://dl.doubtnut.com/l/_wvI4Yenj1zDi


7. Evaluate: (i)  (ii) 

Watch Video Solution

tan{2 tan− 1( ) − }
1

5

π

4
tan{ cos − 1( )}

1

2

√5

3

8. Find the value of 

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/_TB8wkPezaXvV
https://dl.doubtnut.com/l/_fWrSoYVwoYUi
https://dl.doubtnut.com/l/_JfkqFwMf0MsG
https://dl.doubtnut.com/l/_0UuCqLOIybqx
https://dl.doubtnut.com/l/_4romk0toM8m6


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

cosx)/(1+cosx))), x

Watch Video Solution

12. 

Watch Video Solution

tan− 1( ), a > o, < 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/_4romk0toM8m6
https://dl.doubtnut.com/l/_j9Ysx7vb12U6
https://dl.doubtnut.com/l/_XpxoIyVZSt3K
https://dl.doubtnut.com/l/_EOTgLtY3KR0C
https://dl.doubtnut.com/l/_FfEh9u1hp1w4


15. Prove that:

Watch Video Solution

tan− 1 √x = cos − 1( ), x ∈ [0, 1]
1

2

1 − x

1 + x

16. Find the value of: 

Watch Video Solution

cot(tan− 1 a + cot − 1 a)

17. Find the value of : 

Watch Video Solution

sin(sin− 1 x + cos − 1 x)

18. 

Watch Video Solution

tan [sin− 1 + cos − 1 ], |x| < 1, y > 0 and xy < 1
1

2

2x

1 + x2

1 − y2

1 + y2

19. tan− 1( ) + tan− 1( ) = tan− 1( )
1

4

2

9

1

2
4

3

https://dl.doubtnut.com/l/_FfEh9u1hp1w4
https://dl.doubtnut.com/l/_FEMcXUmIeX2i
https://dl.doubtnut.com/l/_w67ac9G779WF
https://dl.doubtnut.com/l/_45gBRSDCQVDz
https://dl.doubtnut.com/l/_cz90rgZ5t2M0


Watch Video Solution

20. Prove that 

Watch Video Solution

tan− 1( ) + tan− 1( ) = sin− 1( )
1

4

2

9

1

2
4
5

21. prove that 

Watch Video Solution

2 tan− 1( ) + tan− 1( ) =
1

3

1

7

π

4

22. Prove that :

Watch Video Solution

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

5

1

7

1

3

1

8

π

4

23. Prove that: 

Watch Video Solution

sin− 1( ) + sin− 1( ) + sin− 1( ) =
4

5

5

13

16

65

π

2

https://dl.doubtnut.com/l/_cz90rgZ5t2M0
https://dl.doubtnut.com/l/_Jf4K10q4WiIB
https://dl.doubtnut.com/l/_MVL6rwt1C73J
https://dl.doubtnut.com/l/_BNJOvB0nn5oH
https://dl.doubtnut.com/l/_Vk8yOTx2tQBQ


Watch Video Solution

24. 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

25. Prove that 

Watch Video Solution

cot − 1 9 + cos ec− 1 =
√41

4

π

4

26. Prove that 

Watch Video Solution

4(cot − 1 3 + cosec− 1√5) = π

27. Prove the following:

W t h Vid S l ti

tan− 1 x + tan− 1( ) = tan− 1( )
2x

1 − x2

3x − x3

1 − 3x2

https://dl.doubtnut.com/l/_Vk8yOTx2tQBQ
https://dl.doubtnut.com/l/_XIf20AHIJUCQ
https://dl.doubtnut.com/l/_xdOVfS8EE9cS
https://dl.doubtnut.com/l/_HmLKIeRk96QF
https://dl.doubtnut.com/l/_zzV823vTQgK7


Watch Video Solution

28. 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

29. 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

30. Prove that : 

Watch Video Solution

sin cot − 1tan cos − 1x = x

https://dl.doubtnut.com/l/_zzV823vTQgK7
https://dl.doubtnut.com/l/_jM4ZDKNY4CEy
https://dl.doubtnut.com/l/_y7DRSK2MPZs8
https://dl.doubtnut.com/l/_ces6eOKADxZG


31. In any triangle ABC, if . Prove that 

.

Watch Video Solution

A = tan− 1 2 and B = tan− 1 3

C =
π

4

32. If , prove that 

Watch Video Solution

cos − 1 x + cos − 1 y + cos − 1 z = π

x2 + y2 + z2 + 2xyz = 1.

33. If  , then  

(b)  (c)  (d) 

Watch Video Solution

+ = α
cos − 1 x

a

cos − 1 y

b
− cos α + =

x2

a2

2xy

ab

y2

b2
s ∈2 α

cos2 α tan2α cot2 α

34. Solve the equation 

Watch Video Solution

2 tan− 1(cos x) = tan− 1(2 cos ecx)

https://dl.doubtnut.com/l/_vRK7Yl3XAX42
https://dl.doubtnut.com/l/_HHeUTrJpfkhr
https://dl.doubtnut.com/l/_8pXqBuWR2Tjx
https://dl.doubtnut.com/l/_2Ynay976j6nO


Exercise

35. 

Watch Video Solution

tan− 1 = tan− 1 x, (x > 0)
1 − x

1 + x

1
2

36. Solve : .

Watch Video Solution

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

37. Solve: 

Watch Video Solution

cos − 1 x√3 + cos − 1 x =
π

2

1. Find the value of : 

W t h Vid S l ti

sin− 1( )
√3

2

https://dl.doubtnut.com/l/_2Ynay976j6nO
https://dl.doubtnut.com/l/_r17t8vvjiFtk
https://dl.doubtnut.com/l/_pImX23FnJPQY
https://dl.doubtnut.com/l/_FijuINS8K7gW
https://dl.doubtnut.com/l/_c54CvYPYlMeA


Watch Video Solution

2. Find the value of : 

Watch Video Solution

tan− 1( − )
1

√3

3. Find the principal values of each of the following: 

Watch Video Solution

cot − 1(√3)

4. Find the value of : 

Watch Video Solution

cot − 1 cot( )
5π

4

5. Find the value of 

Watch Video Solution

tan− 1(tan( ))
3π

4

https://dl.doubtnut.com/l/_c54CvYPYlMeA
https://dl.doubtnut.com/l/_X9asGLv3bH3M
https://dl.doubtnut.com/l/_ZpsYYqogfLk2
https://dl.doubtnut.com/l/_aaXv8h6CpBaz
https://dl.doubtnut.com/l/_mlBh0og4Llnq
https://dl.doubtnut.com/l/_8UPTsR9X0wPb


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

9. Find the value of .

Watch Video Solution

sin− 1( )
sin(3π)

5

https://dl.doubtnut.com/l/_8UPTsR9X0wPb
https://dl.doubtnut.com/l/_SqkLuRniggG7
https://dl.doubtnut.com/l/_JATNGWrCVzEB
https://dl.doubtnut.com/l/_RqRzN62dZvDe


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 

Watch Video Solution

 (1) c o s e c− 1(2)

c o s e c− 1( − )
2

√3

https://dl.doubtnut.com/l/_WSlthIe6gyHw
https://dl.doubtnut.com/l/_6ZrueU94BcpW
https://dl.doubtnut.com/l/_f4o0FipzhoMn
https://dl.doubtnut.com/l/_u6BixZAYbvxu
https://dl.doubtnut.com/l/_VwTv0W1DNW5i


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(cos( )) + sin− 1(sin( ))?
2pi

3

2pi

3

17. Evaluate the following: 

Watch Video Solution

cos(tan− 1 3/4)

https://dl.doubtnut.com/l/_VwTv0W1DNW5i
https://dl.doubtnut.com/l/_E88hmZUN8IGt
https://dl.doubtnut.com/l/_oJadkkPptAMX
https://dl.doubtnut.com/l/_PbhOplgNlr0L


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:

Watch Video Solution

, x ≠ 0
tan− 1(√1 + x2 − 1)

x

https://dl.doubtnut.com/l/_D4BtCdrg0KNF
https://dl.doubtnut.com/l/_kPEILGIan7v1
https://dl.doubtnut.com/l/_QCm0rwRBi7ty
https://dl.doubtnut.com/l/_Jz4VZOHatlov


22. Write the simplest form : 

Watch Video Solution

tan− 1( )
cos x

1 + sin x

23. Prove that:

Watch Video Solution

cot − 1( ) = , x ∈ (0, )
√1 + sin x + √1 − sin x

√1 + sin x − √1 − sin x

x

2

π

4

24. Write the simplest form : 

Watch Video Solution

cos − 1
⎛
⎜
⎝


 
⎷( )

√1 + x2 + 1

2√1 + x2

25. Prove that

Watch Video Solution

tan− 1( ) = − cos − 1, − ≤ x ≤ 1
√1 + x − √1 − sin x

√1 + x − √1 − sin x

π

4

1

2

1

√2

https://dl.doubtnut.com/l/_weeCcIwurhvt
https://dl.doubtnut.com/l/_pxvzSdP8LAsl
https://dl.doubtnut.com/l/_T0T1u4SpvXCW
https://dl.doubtnut.com/l/_fU8bThdLAtcX


26. Prove that: =

Watch Video Solution

tan− 1( ) + tan− 1( )
2

11
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

29. 

Watch Video Solution

2 tan− 1  + tan− 1  = tan− 1 
1

5

1

4

32

43

https://dl.doubtnut.com/l/_sNGkgXIgPKB3
https://dl.doubtnut.com/l/_HWSe2fKTuvYR
https://dl.doubtnut.com/l/_wWocVZbKv8RX
https://dl.doubtnut.com/l/_MBT4FAmgnkHo
https://dl.doubtnut.com/l/_gofvQy3LiCRg


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

33. Find the value of 

Watch Video Solution

tan( + )
sin− 1 3

5

cot − 1 3
2

https://dl.doubtnut.com/l/_gofvQy3LiCRg
https://dl.doubtnut.com/l/_1xY5ZJHvhWhz
https://dl.doubtnut.com/l/_nLbYYkCN444L
https://dl.doubtnut.com/l/_RJa7luWTfv4D


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. 

Watch Video Solution

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

4

https://dl.doubtnut.com/l/_Ro8TfATNm5Nx
https://dl.doubtnut.com/l/_nNOT5YYoln1m
https://dl.doubtnut.com/l/_0pfjhdn8XFYx
https://dl.doubtnut.com/l/_noj3wt76Djph


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

41. Prove that 

Watch Video Solution

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

5

12

13

63

65

π

2

https://dl.doubtnut.com/l/_tX2cZvsH4Mdw
https://dl.doubtnut.com/l/_Yy9C7XJGNaDY
https://dl.doubtnut.com/l/_rUbPkoiZal75
https://dl.doubtnut.com/l/_h1UL6o7Oxxf4


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( ) + sin− 1( ) = sin− 1( )
12

13

3

5

56

65

44. Prove that: 

Watch Video Solution

+ =
cos − 1 4

5

cos − 1(12)

13

cos − 1(33)

65

45. Show that  .

Watch Video Solution

sin− 1( ) − sin− 1( ) = cos − 1( )
3

5

8

17

84

85

https://dl.doubtnut.com/l/_h1UL6o7Oxxf4
https://dl.doubtnut.com/l/_q6Qkd8ejJOql
https://dl.doubtnut.com/l/_kiHYIIGMFHQx
https://dl.doubtnut.com/l/_uhXX6j5X1gAS
https://dl.doubtnut.com/l/_NxSK12JNlJEl
https://dl.doubtnut.com/l/_yoZ5OqGoXGpj


46. Prove: 

Watch Video Solution

sin− 1( ) + =
5

13
cos − 1 3

5

tan− 1(63)

16

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

49. Prove that:

Watch Video Solution

− =
9π

8

9

4

sin− 1 1

3

9

4

sin− 1(2√2)

3

https://dl.doubtnut.com/l/_yoZ5OqGoXGpj
https://dl.doubtnut.com/l/_pO2RuSYfkWWX
https://dl.doubtnut.com/l/_occoQ2PlAiK6
https://dl.doubtnut.com/l/_7XUT5zX3vQ5l


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

53. Prove that : 

Watch Video Solution

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

https://dl.doubtnut.com/l/_m3K1RxEibRg7
https://dl.doubtnut.com/l/_x7VujOXim6hR
https://dl.doubtnut.com/l/_eXwCYRru7DRV
https://dl.doubtnut.com/l/_OkbtMFsZal2m
https://dl.doubtnut.com/l/_UJqEK3YMk9d3


54. The value of  is equal to

Watch Video Solution

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

55. Prove that 

Watch Video Solution

cos tan− 1sin cot − 1x = √
x2 + 1

x2 + 2

56. If  then prove that 

Watch Video Solution

tan− 1 x + tan− 1 y + tan− 1 z =
π

2

yz + zx + xy = 1

57. 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/_UJqEK3YMk9d3
https://dl.doubtnut.com/l/_lkJZQUrOeDf1
https://dl.doubtnut.com/l/_5UKfHb66VJfm
https://dl.doubtnut.com/l/_ZDNpEZATTaBL


58. If , prove that .

Watch Video Solution

sin− 1 x + sin− 1 y =
π

2
x√1 − y2 + y√1 − x2 = 1

59. If x, y, z are in A.P. and  are also in A.P.

then show that x=y=z and y≠0

Watch Video Solution

tan− 1 x, tan− 1 y and tan− 1 z

60. Solution of equation  is

Watch Video Solution

cot − 1 x + sin− 1. =
1

√5

π

4

61. If , then �nd the value of x

Watch Video Solution

sin(sin− 1. + cos − 1 x) = 1
1

5

https://dl.doubtnut.com/l/_fRrEQ6NzA75l
https://dl.doubtnut.com/l/_Mx7dKz1zLnHM
https://dl.doubtnut.com/l/_m8tdK09WPIeh
https://dl.doubtnut.com/l/_TTOsb1IUgxww


62. Solve : 

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

63. Solve : 

Watch Video Solution

tan− 1 x + tan− 1( ) =
2x

1 − x2

π

3

64. Solve : 

Watch Video Solution

tan− 1( ) = cot − 1 x + tan− 1( )
1

2

1

7

65. Solve : 

Watch Video Solution

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

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

x − 1

x − 1

x

https://dl.doubtnut.com/l/_ZTVbscO6vS6g
https://dl.doubtnut.com/l/_DcUIjAo9K6s1
https://dl.doubtnut.com/l/_9NgX9pDYZRR3
https://dl.doubtnut.com/l/_4W5gU8XQCk7Y
https://dl.doubtnut.com/l/_zbtlQkm8EblV


Watch Video Solution

67. Solve : 

Watch Video Solution

+ =
tan− 1(x − 1)

x − 2

tan− 1(x + 1)

x + 2

π

4

68. Solve :

Watch Video Solution

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

1 + α2

2β

1 + β2

69. Solve :

.

Watch Video Solution

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

1 + a2

1 − b2

1 + b2

70. Solve : tan(cos − 1 x) = sin(tan− 1 2)

https://dl.doubtnut.com/l/_zbtlQkm8EblV
https://dl.doubtnut.com/l/_NGkkAucEjUch
https://dl.doubtnut.com/l/_JANpcOF8M9EM
https://dl.doubtnut.com/l/_iLzIRi6ZdKcG
https://dl.doubtnut.com/l/_DoMzMbDPkaXp


Watch Video Solution

71. A value of x satisfying 

 is

Watch Video Solution

tan(sec− 1 x) = sin(cos − 1. )
1

√5

https://dl.doubtnut.com/l/_DoMzMbDPkaXp
https://dl.doubtnut.com/l/_qajHEd45f3BF

