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INVERSE TRIGONOMETRIC FUNCTIONS

Question

1. Find the principal value of .

Watch Video Solution

tan− 1( − √3)

2. Find the principal value of cot − 1(√3)

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_4VdnmEVatDs2
https://dl.doubtnut.com/l/_ARU4OwLDJld3


Watch Video Solution

3. Find the principal value of

Watch Video Solution

cos ec− 1( − √2)

4. Write the principal value of .

Watch Video Solution

cos − 1(cos )
7π

6

5. Find the values of

Watch Video Solution

tan− 1(1) + cos − 1( − ) + sin− 1( − )
1

2

1

2

https://dl.doubtnut.com/l/_ARU4OwLDJld3
https://dl.doubtnut.com/l/_wmPYId3VH2eI
https://dl.doubtnut.com/l/_wrJ5CyhooXTe
https://dl.doubtnut.com/l/_fTGvWJ6v9AUY
https://dl.doubtnut.com/l/_G9mh3aJZYTqG


6. Find the value of .

Watch Video Solution

cos − 1( ) + 2 sin− 1( )
1

2

1

2

7. prove that 

.

Watch Video Solution

3 sin− 1 x = sin− 1(3x − 4x3), x ∈ [ , ]
−1

2

1

2

8. Prove that 

Watch Video Solution

2 tan− 1 + tan− 1 = tan− 11

2

1

7

31

17

https://dl.doubtnut.com/l/_G9mh3aJZYTqG
https://dl.doubtnut.com/l/_R9MVoLhJ8JF4
https://dl.doubtnut.com/l/_5P2twuuJyYYV


9. Write the .

in the simplest form.

Watch Video Solution

tan− 1( ), a > 0, − ≤ x ≤
3a2x − x3

a3 − 3ax2

a

3
a

3

10. Find the value of .

Watch Video Solution

tan− 1[2 cos(2 sin− 1 )]
1

2

11. If , �nd the value of x.

Watch Video Solution

sin(sin− 1 + cos − 1 x) = 1
1

5

https://dl.doubtnut.com/l/_Nf6NE3WDBIQg
https://dl.doubtnut.com/l/_VUah09P2LU4g
https://dl.doubtnut.com/l/_OpJxvDkylSN7


12. If  then �nd

the value of x

Watch Video Solution

tan− 1( ) + tan− 1( ) = ,
x − 1

x − 2

x + 1

x + 2

π

4

13. Find the value of 

Watch Video Solution

sin− 1(sin )
2π

3

14. Find the value of 

Watch Video Solution

tan− 1(tan )
3π

4

15. Find the value of tan(sin− 1 + cot − 1 )
3

5

3

2

https://dl.doubtnut.com/l/_8qQE9vWgWOcx
https://dl.doubtnut.com/l/_99WFhyOFQ2FT
https://dl.doubtnut.com/l/_YhH6ptKHvaba
https://dl.doubtnut.com/l/_443WjuyA2GvS


Watch Video Solution

16. Solve for x : .

Watch Video Solution

tan− 1 = tan− 1x, x > 0
1 − x

1 + x

1

2

17. Find the principal value of .

Watch Video Solution

tan− 1( − √3)

18. Find the principal value of 

Watch Video Solution

cot − 1(√3)

https://dl.doubtnut.com/l/_443WjuyA2GvS
https://dl.doubtnut.com/l/_pfa5sLmnJyI1
https://dl.doubtnut.com/l/_H5kOH2RallnI
https://dl.doubtnut.com/l/_PQq0YKBl88Cr


19. Find the principal value of

Watch Video Solution

cos ec− 1( − √2)

20. Write the principal value of .

Watch Video Solution

cos − 1(cos )
7π

6

21. Find the values of

Watch Video Solution

tan− 1(1) + cos − 1( − ) + sin− 1( − )
1

2

1

2

22. Find the value of .cos − 1( ) + 2 sin− 1( )
1

2

1

2

https://dl.doubtnut.com/l/_cWkWhDuIZzHo
https://dl.doubtnut.com/l/_zlQjeZfMMx6B
https://dl.doubtnut.com/l/_Ohqmi3cHOLLy
https://dl.doubtnut.com/l/_tmLE7OrOhvhg


Watch Video Solution

23. prove that

.

Watch Video Solution

3 sin− 1 x = sin− 1(3x − 4x3), x ∈ [ , ]
−1

2

1

2

24. Prove that 

Watch Video Solution

2 tan− 1 + tan− 1 = tan− 11

2

1

7

31

17

25. Write the .

in the simplest form.

Watch Video Solution

tan− 1( ), a > 0, − ≤ x ≤
3a2x − x3

a3 − 3ax2

a

3
a

3

https://dl.doubtnut.com/l/_tmLE7OrOhvhg
https://dl.doubtnut.com/l/_fIBxwPyewBwD
https://dl.doubtnut.com/l/_WXhZL9IL85G3
https://dl.doubtnut.com/l/_eawMXuGGl8qh


26. Find the value of .

Watch Video Solution

tan− 1[2 cos(2 sin− 1 )]
1

2

27. If , then �nd the value

of 'x'`

Watch Video Solution

' sin(sin− 1( ) + cos − 1 x) = 1
1

5

28. If  then �nd

the value of x

Watch Video Solution

tan− 1( ) + tan− 1( ) = ,
x − 1

x − 2

x + 1

x + 2

π

4

https://dl.doubtnut.com/l/_eawMXuGGl8qh
https://dl.doubtnut.com/l/_0W2gcX686rSk
https://dl.doubtnut.com/l/_goCZn0KBuQHV
https://dl.doubtnut.com/l/_d92YDq3mW9eo


29. Find the value of 

Watch Video Solution

sin− 1(sin )
2π

3

30. Find the value of 

Watch Video Solution

tan− 1(tan )
3π

4

31. Find the value of 

Watch Video Solution

tan(sin− 1 + cot − 1 )
3

5

3

2

32. Solve for x : .

Watch Video Solution

tan− 1 = tan− 1x, x > 0
1 − x

1 + x

1

2

https://dl.doubtnut.com/l/_cEMVCsCnqaoc
https://dl.doubtnut.com/l/_l3uOntx2CC4z
https://dl.doubtnut.com/l/_cTNO8wvWlosU
https://dl.doubtnut.com/l/_S7z9cczr8fqe


Important Questions From Miscellaneous Exercise

Watch Video Solution

1. Find the value of 

Watch Video Solution

cos − 1(cos )
13π

6

2. What is the principal value of

 ?

Watch Video Solution

cos − 1(cos ) + sin− 1(sin )
2π

3

2π

3

3. Prove that 

Watch Video Solution

cos − 1 + sin− 1 = sin− 112

13

3

5

56

65

https://dl.doubtnut.com/l/_S7z9cczr8fqe
https://dl.doubtnut.com/l/_FFVqC8YRjLPk
https://dl.doubtnut.com/l/_1GsPSfrnAqC0
https://dl.doubtnut.com/l/_UDy3AX6pgPYP


Watch Video Solution

4. Prove that 

Watch Video Solution

tan− 1 + tan− 1 = tan− 11
2

2
11

3

4

5. Prove that .

Watch Video Solution

tan− 1 + tan− 1 = tan− 12

11
7
24

1

2

6. Express  in the

simplest form.

Watch Video Solution

tan− 1( ), − < x <
cos x

1 − sin x

π

2

π

2

https://dl.doubtnut.com/l/_UDy3AX6pgPYP
https://dl.doubtnut.com/l/_6OGHQKTMZYK3
https://dl.doubtnut.com/l/_um0u1hje2JV1
https://dl.doubtnut.com/l/_2UMTalwkV2Nm


7. Prove that

Watch Video Solution

tan− 1 + tan− 1 + tan− 1 + tan− 1 =
1

5

1

7

1

3

1

8

π

4

8. Show that 

Watch Video Solution

sin− 1 − sin− 1 = cos − 13

5

8

17

84
85

9. 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

https://dl.doubtnut.com/l/_OFT04rvnoEbz
https://dl.doubtnut.com/l/_GcjaWiJaXHMJ
https://dl.doubtnut.com/l/_PTT8GHhgCgUX


10. Prove that .

Watch Video Solution

− sin− 1 = sin− 19π

8

9

4

1

3

9

4

2√2

3

11. Solve 

Watch Video Solution

tan− 1(x + 1) + tan− 1(x − 1) = tan− 1 8

31

12. Prove that 

Watch Video Solution

tan− 1
√x = cos − 1( ), x ∈ [0, 1]

1

2

1 − x

1 + x

13. Solve the .

Watch Video Solution

2 tan− 1(cos x) = tan− 1(2 cos ecx)

https://dl.doubtnut.com/l/_e4JZZ89rrm2K
https://dl.doubtnut.com/l/_ooENmZ5IkclQ
https://dl.doubtnut.com/l/_nb3k3LFS7aWY
https://dl.doubtnut.com/l/_79jdFX6r0Bhs


14. Prove that 

Watch Video Solution

3 cos − 1 x = cos − 1(4x3 − 3x), x ∈ [ , 1]
1

2

15. Prove that 

Watch Video Solution

sin− 1 + cos − 1 = sin− 15

13

3

5

63

65

16. Prove that :

.

Watch Video Solution

tan( + cos − 1 ) + tan( − cos − 1 ) =
π

4

1

2
a

b

π

4

1

2
a

b

2b

a

https://dl.doubtnut.com/l/_79jdFX6r0Bhs
https://dl.doubtnut.com/l/_gSKFSUc3Wppt
https://dl.doubtnut.com/l/_38SMMMifWRDO
https://dl.doubtnut.com/l/_qQWmuEA1mVu7


17. Prove that

Watch Video Solution

sin− 1(2x. √1 − x2) = 2 cos − 1 x, ≤ x < 1
1

√2

18. Write in simplest form : .

Watch Video Solution

tan− 1(√ ), x < π
1 − cosx

1 + cosx

19. Write the . in the

simplest form.

Watch Video Solution

tan− 1( ), x < π
cos x − sin x

cos x + sin x

https://dl.doubtnut.com/l/_7U4bg2X9drf8
https://dl.doubtnut.com/l/_Rxr97i3vdVyO
https://dl.doubtnut.com/l/_qBXzYmOYYShZ


20. Prove that 

Watch Video Solution

tan− 1 + tan− 1 + tan− 1 =
1

2

1

5

1

8

π

4

21. Prove that : 

Watch Video Solution

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

12

13

33

65

22. Write  in simplest form.

Watch Video Solution

tan− 1( )
x

√a2 − x2

https://dl.doubtnut.com/l/_wKqSQOYS0rtz
https://dl.doubtnut.com/l/_aFhAmDma0DCK
https://dl.doubtnut.com/l/_VQ2LGopfj01H


23. Write  simplest form.

Watch Video Solution

tan− 1( ), x ≠ 0
√1 + x2 − 1

x

24. Find the value of 

Watch Video Solution

cos − 1(cos )
13π

6

25. What is the principal value of

 ?

Watch Video Solution

cos − 1(cos ) + sin− 1(sin )
2π

3

2π

3

https://dl.doubtnut.com/l/_r4AGfbpoNsGi
https://dl.doubtnut.com/l/_5nMqmUd95JXj
https://dl.doubtnut.com/l/_6gme3nx1B67T


26. Prove that 

Watch Video Solution

cos − 1 + sin− 1 = sin− 112

13

3

5

56

65

27. Prove that 

Watch Video Solution

tan− 1 + tan− 1 = tan− 11

2

2

11

3

4

28. Prove that .

Watch Video Solution

tan− 1 + tan− 1 = tan− 12

11
7
24

1

2

https://dl.doubtnut.com/l/_yEcHXM0L0et2
https://dl.doubtnut.com/l/_aZ8KTw2DR4cT
https://dl.doubtnut.com/l/_giamMvL29Maq


29. Express  in the

simplest form.

Watch Video Solution

tan− 1( ), − < x <
cos x

1 − sin x

π

2

π

2

30. Prove that

Watch Video Solution

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

5

1

7

1

3

1

8

π

4

31. Show that 

Watch Video Solution

sin− 1 − sin− 1 = cos − 13

5

8

17

84

85

https://dl.doubtnut.com/l/_2zGejbPWyPbQ
https://dl.doubtnut.com/l/_EYZMy9yVgQGf
https://dl.doubtnut.com/l/_N0AF1gcgn38K


32. 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

33. Prove that .

Watch Video Solution

− sin− 1 = sin− 19π

8

9

4

1

3

9

4

2√2

3

34. Solve 

Watch Video Solution

tan− 1(x + 1) + tan− 1(x − 1) = tan− 1 8

31

https://dl.doubtnut.com/l/_y8ovs9yaGbfK
https://dl.doubtnut.com/l/_CmsQ43fNMAkb
https://dl.doubtnut.com/l/_mDYRwR8MKSFe


35. Prove that .

Watch Video Solution

tan− 1
√x = cos − 1( ), x ∈ [0, 1]

1

2

1 − x

1 + x

36. Solve the .

Watch Video Solution

2 tan− 1(cos x) = tan− 1(2 cos ecx)

37. Prove that 

Watch Video Solution

3 cos − 1 x = cos − 1(4x3 − 3x), x ∈ [ , 1]
1

2

38. Show that .

Watch Video Solution

sin− 1( ) + cos − 1( ) = tan− 1( )
5

13

3

5

63

16

https://dl.doubtnut.com/l/_svJp98JMZoW6
https://dl.doubtnut.com/l/_0DPj7RHMuRql
https://dl.doubtnut.com/l/_naVyUOwhLE3i
https://dl.doubtnut.com/l/_FqDYhIxo1KCI


Watch Video Solution

39. Prove that :

.

Watch Video Solution

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

4

1

2
a

b

π

4

1

2
a

b

2b

a

40. Prove that :

.

Watch Video Solution

sin− 1(2x√1 − x2) = 2cos − 1x, ≤ x ≤ 1
1

√2

41. Write in simplest form : .

Watch Video Solution

tan− 1(√ ), x < π
1 − cosx

1 + cosx

https://dl.doubtnut.com/l/_FqDYhIxo1KCI
https://dl.doubtnut.com/l/_rOWWSdYe6sIX
https://dl.doubtnut.com/l/_sfNqmRmJ6Gcq
https://dl.doubtnut.com/l/_MvKKHEJYefLs


42. Express  in the

simplest form.

Watch Video Solution

tan− 1( ), 0 < x < π
cosx − sinx

cosx + sinx

43. Prove that : 

.

Watch Video Solution

tan− 1( ) + tan− 1( ) + tan− 1( ) =
1

2

1

5

1

8

π

4

44. Prove the following : 

.

Watch Video Solution

cos − 1( ) + cos − 1( ) = cos − 1( )
4

5

12

13

33

65

https://dl.doubtnut.com/l/_A2VEQNx917ya
https://dl.doubtnut.com/l/_PRo18rj2WfOx
https://dl.doubtnut.com/l/_yONuU2rwfIl2


Multiple Choice Questions

45. Express , in the simplest form.

Watch Video Solution

tan− 1 , |x| < a
x

√a2 − x2

46. Express  in simplest form.

Watch Video Solution

tan− 1 , x ≠ 0
√1 + x2 − 1

x

1. The principal value of  is

A. 

B. 

tan− 1( − 1)

π

4

−
π

6

https://dl.doubtnut.com/l/_iCTDP3YMAWDi
https://dl.doubtnut.com/l/_eUfHK9QvNle0
https://dl.doubtnut.com/l/_P5JMBL6it3uX


C. 

D. None of these

Answer: C

Watch Video Solution

−
π

4

2. The principal value of  is

A. 

B. 

C. 

D. 

Answer: A

sin− 1( − )
1

2

−
π

6

π

6

π

3

−
π

3

https://dl.doubtnut.com/l/_P5JMBL6it3uX
https://dl.doubtnut.com/l/_aGMQxXjKKtnE


Watch Video Solution

3. If , then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin− 1 x = y

0 ≤ y ≤ π

− ≤ y ≤
π

2

π

2

0 < y < π

− < y <
π

2

π

2

4.  is equal to :tan− 1 √3 − sec− 1( − 2)

https://dl.doubtnut.com/l/_aGMQxXjKKtnE
https://dl.doubtnut.com/l/_p4BgoVnSggac
https://dl.doubtnut.com/l/_lXAGrQzdN6vN


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

−π

3

π

3

2π

3

5.  is equal to :

A. 

B. 

C. 

sin(tan− 1 x), |x| < 1

x

√1 − x2

1

√1 − x2

1

√1 + x2

https://dl.doubtnut.com/l/_lXAGrQzdN6vN
https://dl.doubtnut.com/l/_U4ZjVP1EF3Is


D. 

Answer: D

Watch Video Solution

x

√1 + x2

6.  is equal to :

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan− 1( ) − tan− 1( )
x

y

x − y

x + y

π

2

π

3

π

4

−
3π

4

https://dl.doubtnut.com/l/_U4ZjVP1EF3Is
https://dl.doubtnut.com/l/_PjrXRJJUKYr8


7. The principal value of  is .......

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

sin− 1(sin )
2π

3

3π

5

−3π

5

2π

5

8. The principal value of  is

A. 

tan− 1( − 1)

π

4

https://dl.doubtnut.com/l/_PjrXRJJUKYr8
https://dl.doubtnut.com/l/_AnlQEsKURMSq
https://dl.doubtnut.com/l/_7G4pUQyievkx


B. 

C. 

D. 

Answer: C

Watch Video Solution

3π

4

−π

4

π

3

9. The value of  is

A. 

B. 

C. 

D. 1

sin( − sin− 1( − ))
π

3

1

2

1

2

1

3

1

4

https://dl.doubtnut.com/l/_7G4pUQyievkx
https://dl.doubtnut.com/l/_GRgypnrIyuy4


Answer: D

Watch Video Solution

10.  is equal to

A. 

B. 

C. 0

D. 

Answer: B

Watch Video Solution

tan− 1 √3 − cot − 1( − √3)

π

−π

2

2√3

https://dl.doubtnut.com/l/_GRgypnrIyuy4
https://dl.doubtnut.com/l/_nw6CI22XO0UD


11. The principal value of  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

tan− 1( − 1)

π

4

−
π

6

−
π

4

12. The principal value of  is

A. 

B. 

sin− 1( − )
1

2

−
π

6

π

6

https://dl.doubtnut.com/l/_Z1kJwl2QBwco
https://dl.doubtnut.com/l/_YPx8rcP85Z8M


C. 

D. 

Answer: A

Watch Video Solution

π

3

−
π

3

13. If , then

A. 

B. 

C. 

D. 

Answer: B

sin− 1x = y

0 ≤ y ≤ π

− ≤ y ≤
π

2

π

2

0 < y < π

− < y <
π

2

π

2

https://dl.doubtnut.com/l/_YPx8rcP85Z8M
https://dl.doubtnut.com/l/_Xo30VCDRK5VX


Watch Video Solution

14. If  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan− 1(√3) − sec− 1( − 2)

π

−π

3

π

3

2π

3

15.  is equal tosin(tan1x), |x| < 1

https://dl.doubtnut.com/l/_Xo30VCDRK5VX
https://dl.doubtnut.com/l/_vTqZSRwLUg7N
https://dl.doubtnut.com/l/_ayJXoLBbt81I


A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

x

√1 − x2

1

√1 − x2

1

√1 + x2

x

√1 + x2

16.  is equal to

A. 

B. 

C. 

tan− 1( ) − tan− 1( )
x

y

x − y

x + y

π

2

π

3

π

4

https://dl.doubtnut.com/l/_ayJXoLBbt81I
https://dl.doubtnut.com/l/_w1f6OuqbdQFs


D. 

Answer: C

Watch Video Solution

−
3π

4

17. The principal value of  is

A. 

B. 

C. 

D. None of these

Answer: C

Watch Video Solution

sin− 1(sin )
3π

5

3π

5

−3π

5

2π

5

https://dl.doubtnut.com/l/_w1f6OuqbdQFs
https://dl.doubtnut.com/l/_RkKh1jm4w1z1


18. The principal value of  is

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

tan− 1( − 1)

π

4

3π

4

−π

4

π

3

19. The value of  is equal to

A. 

sin( − sin− 1( − ))
π

3

1

2

1

2

https://dl.doubtnut.com/l/_RkKh1jm4w1z1
https://dl.doubtnut.com/l/_yDmgwoaiRfTJ
https://dl.doubtnut.com/l/_SruDEEGohHBI


B. 

C. 

D. 1

Answer: D

Watch Video Solution

1

3

1

4

20. The value of  is equal to

A. 

B. 

C. 0

D. 

tan− 1√3 − cot − 1( − √3)

π

−π

2

2√3

https://dl.doubtnut.com/l/_SruDEEGohHBI
https://dl.doubtnut.com/l/_kZHu9mCYr7nY


Answer: B

Watch Video Solution

https://dl.doubtnut.com/l/_kZHu9mCYr7nY

