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INVERSE TRIGONOMETRIC FUNCTIONS

Solved Examples

1. Find the value of .

Watch Video Solution

sin− 1( )
sin(3π)

5

2. Find the value of 

Watch Video Solution

cos(sec− 1 x + cos ec− 1x), |x| ≥ 1

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_d020Q52KBnQa
https://dl.doubtnut.com/l/_zv9xcRxmZbyg


3. Show that(i)

(ii) 

Watch Video Solution

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

√2

1

√2

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

√2

4. Find the principal value of .

Watch Video Solution

cot − 1( )
−1

√3

5. Find the principal value of 

Watch Video Solution

sin− 1( )
1

√2

https://dl.doubtnut.com/l/_zv9xcRxmZbyg
https://dl.doubtnut.com/l/_hl26PPhc7i5q
https://dl.doubtnut.com/l/_dpqUdTnipShc
https://dl.doubtnut.com/l/_I3CqXsza4ocY
https://dl.doubtnut.com/l/_VmkjvjyPOUpF


6. Prove that

Watch Video Solution

tan− 1 x + tan− 1( ) = tan− 1( ), |x| <
2x

1 − x2

3x − x3

1 − 3x2

1

√3

7. Write in the simplest form.

Watch Video Solution

cot − 1( ), |x| > 1
1

√x2 − 1

8. Express ,  in the simplest

form.

Watch Video Solution

tan− 1( )
cos x

1 − sin x
− < x <

π

2

π

2

9. Show that tan− 1( ) + tan− 1( ) = tan− 1( )
1

2

1

3

3

4

https://dl.doubtnut.com/l/_VmkjvjyPOUpF
https://dl.doubtnut.com/l/_mSpc1clRLGyI
https://dl.doubtnut.com/l/_0QoNYcCugcWN
https://dl.doubtnut.com/l/_qGvpgBRd0DTl


Watch Video Solution

10. Show that 

Watch Video Solution

sin− 1( ) − sin− 1( ) = cos − 1( )
3

5

8

17
84
85

11. Prove that:


Watch Video Solution

+ + = π
sin− 1(12)

13

cos − 1 4

5

tan− 1(63)

16

12. Simplify if .

Watch Video Solution

tan− 1[ ],
a cos x − b sin x

b cos x + a sin x
tan x > − 1

a

b

https://dl.doubtnut.com/l/_qGvpgBRd0DTl
https://dl.doubtnut.com/l/_W6EjZPhJZlNE
https://dl.doubtnut.com/l/_2oPfl0pcI6Hq
https://dl.doubtnut.com/l/_n8vVjUhLklK7


Exercise 2 1

13. Solve .

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

1. Find the principal value of: 

Watch Video Solution

cot − 1(√3)

2. Find the principal value of: 

Watch Video Solution

cos − 1( − )
1

√2

https://dl.doubtnut.com/l/_7agRSi0RAv9m
https://dl.doubtnut.com/l/_KlsvNlCnPpNd
https://dl.doubtnut.com/l/_FbrRtiqpZrb6


3. Find the principal value of: 

Watch Video Solution

sin− 1( − )
1

2

4. Find the principal value of: 

Watch Video Solution

cos − 1( )
√3

2

5. Find the principal value of: 

Watch Video Solution

cos ec− 1(2)

6. Find the principal value of: 

Watch Video Solution

tan− 1( − √3)

https://dl.doubtnut.com/l/_HetiFBsdiLOe
https://dl.doubtnut.com/l/_5t7rnLss7b03
https://dl.doubtnut.com/l/_n5VqAKSIqPTO
https://dl.doubtnut.com/l/_O5oAVffCjra6


7. Find the principal value of: 

Watch Video Solution

cos − 1( − )
1

2

8. Find the principal value of: 

Watch Video Solution

tan− 1( − 1)

9. Find the principal value of: 

Watch Video Solution

sec− 1( )
2

√3

10. is equal to(A)  (B) (C)  (D) tan− 1 √3 − sec− 1( − 2) π −
π

3

π

3
2π

3

https://dl.doubtnut.com/l/_O5oAVffCjra6
https://dl.doubtnut.com/l/_JshSvzq9ms20
https://dl.doubtnut.com/l/_oLWbUcIaFYTO
https://dl.doubtnut.com/l/_wNU8XtSZ9Xkp
https://dl.doubtnut.com/l/_11z33u6yirjy


Watch Video Solution

11. If , then (A)  (B) (C) 

 (d) 

Watch Video Solution

sin− 1 x = y 0 ≤ y ≤ π − ≤ y ≤
π

2

π

2

0 < y < π − < y <
π

2

π

2

12. Find the value of: 

Watch Video Solution

cos − 1( ) + 2 sin− 1( )
1

2

1

2

13. Find the value of:

Watch Video Solution

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

2

1

2

https://dl.doubtnut.com/l/_11z33u6yirjy
https://dl.doubtnut.com/l/_Q3FXxG2Kkqzj
https://dl.doubtnut.com/l/_Pc2s1vWusfjS
https://dl.doubtnut.com/l/_sJzITwrbKG6Y


Exercise 2 2

14. Find the principal value of: 

Watch Video Solution

cos ec− 1( − √2)

1. Write the following function in the simplest form:

Watch Video Solution

tan− 1( ), |x| > 1
1

√x2 − 1

2. Prove that: 

Watch Video Solution

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

2

1

2

https://dl.doubtnut.com/l/_EnWprNO10N7G
https://dl.doubtnut.com/l/_uTzoU6c9M3SN
https://dl.doubtnut.com/l/_yLZGHvWWwCh5


3. Find the value of:

and 

Watch Video Solution

tan( [sin− 1( ) + cos − 1( )]), |x| < 1, y > 0
1
2

2x

1 + x2

1 − y2

1 + y2

xy < 1

4. Prove that: 

Watch Video Solution

tan− 1( ) + tan− 1( ) = tan− 1( )
2

11
7
24

1

2

5. is equal to (A)  (B)  (C) 0 (D) 

Watch Video Solution

tan− 1 √3 − cot − 1( − √3) π −
π

2

2√3

https://dl.doubtnut.com/l/_PGIZiAiUMtuD
https://dl.doubtnut.com/l/_0V2vv9ISYqLI
https://dl.doubtnut.com/l/_SafhEZvGdPs9


6. Prove that: 

Watch Video Solution

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

2

7. Find the value of: 

Watch Video Solution

tan− 1[2 cos(2 sin− 1( ))]
1

2

8. If , then find the

value of .

Watch Video Solution

tan− 1( ) + tan− 1( ) =
x − 1

x − 2

x + 1

x + 2

π

4

x

9. Find the value of 

W t h Vid S l ti

tan(sin− 1( ) + cot − 1( ))
3

5

3

2

https://dl.doubtnut.com/l/_PH0nosQ67hY0
https://dl.doubtnut.com/l/_fa6uX18NJ0rS
https://dl.doubtnut.com/l/_ICZgq4PC62wm
https://dl.doubtnut.com/l/_bDkl5q8SqdsD


Watch Video Solution

10. is equal to (A)  (B)  (C)  (D) 

Watch Video Solution

cos − 1(cos( ))
7π

6

7π

6

5π

6

π

3

π

6

11. Find the value of 

Watch Video Solution

sin− 1(sin( ))
2π

3

12. is equal to (A)  (B)  (C)  (D) 1

Watch Video Solution

sin( − sin− 1( − ))
π

3

1

2

1

2

1

3

1

4

13. Find the value of: cot(tan− 1 a + cot − 1 a)

https://dl.doubtnut.com/l/_bDkl5q8SqdsD
https://dl.doubtnut.com/l/_QPdFnr2OpWnj
https://dl.doubtnut.com/l/_xXhZoHVmv1u9
https://dl.doubtnut.com/l/_MuXNkigxRjDG
https://dl.doubtnut.com/l/_BunOJR1PtTZL


Watch Video Solution

14. Find the value of 

Watch Video Solution

tan− 1( )
tan(3π)

4

15. Write the following function in the simplest form: 

,

Watch Video Solution

tan− 1 x

√a2 − x2

|x| < a

16. Write the following function in the simplest form:

Watch Video Solution

tan− 1( ), x < π
cos x − sin x

cos x + sin x

https://dl.doubtnut.com/l/_BunOJR1PtTZL
https://dl.doubtnut.com/l/_AabBMxykzh7V
https://dl.doubtnut.com/l/_YWIMHR9kF0Wz
https://dl.doubtnut.com/l/_w7cyf019fvDz


17. Write the following function in the simplest form:

Watch Video Solution

tan− 1( ), x ≠ 0
√1 + x2 − 1

x

18. Prove that: 

Watch Video Solution

2 tan− 1( ) + tan− 1( ) = tan− 1( )
1

2

1

7

31

17

19. Write the following function in the simplest form:

Watch Video Solution

tan− 1 √
1 − cos x

1 + cos x

https://dl.doubtnut.com/l/_ZUBMIOXz05Xc
https://dl.doubtnut.com/l/_8dPkR0A4XHBF
https://dl.doubtnut.com/l/_2jhSmsgt07Of


Miscellaneous Exercise

20. If , then find the value of x.

Watch Video Solution

sin(sin− 1( ) + cos − 1 x) = 1
1

5

21. Write the following function in the simplest form:

Watch Video Solution

tan− 1( ), a > 0; ≤ x ≤
3a2x − x3

a3 − 3ax2

−a

√3

a

√3

1. is equal to 


(A)  

(B)  

tan− 1( ) − tan− 1( )
x

y

x − y

x + y
π

2
π

3

https://dl.doubtnut.com/l/_7uKSRmYVIyja
https://dl.doubtnut.com/l/_M1TOhDiThruE
https://dl.doubtnut.com/l/_7Tp00TxqkZCk


(C)  

(D) 

Watch Video Solution

π

4
−3π

4

2. Solve the equations.

Watch Video Solution

2 tan− 1(cos x) = tan− 1(2 cos ecx)

3. Prove that:

Watch Video Solution

− sin− 1( ) = sin− 1( )
9π

8

9

4

1

3

9

4

2√2

3

4. Solve the equations.  


(A)  

sin(tan− 1 x), |x| < 1

x

√1 − x2

https://dl.doubtnut.com/l/_7Tp00TxqkZCk
https://dl.doubtnut.com/l/_nsxAj0iIVtaQ
https://dl.doubtnut.com/l/_ovIpC1nG54Bn
https://dl.doubtnut.com/l/_0ia8ijtYc1mE


(B)  

(C)  


(D) 

Watch Video Solution

1

√1 − x2

1

√1 + x2

x

√1 + x2

5. , then  is equal to (A) 

(B)  (C) 0 (D) 

Watch Video Solution

sin− 1(1 − x) − 2 sin− 1 x =
π

2
x 0,

1

2

1,
1

2

1

2

6. Prove that

Watch Video Solution

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

√1 + x + √1 − x

π

4

1

2

1

√2

https://dl.doubtnut.com/l/_0ia8ijtYc1mE
https://dl.doubtnut.com/l/_eaAicyy1jDDg
https://dl.doubtnut.com/l/_BsOiayj0ul2K
https://dl.doubtnut.com/l/_DKC29aMoKvQj


7. 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

8. Prove that:

Watch Video Solution

tan− 1
√x = cos − 1( ), x ∈ [0, 1]

1

2

1 − x

1 + x

9. Prove that:

Watch Video Solution

cos − 1( ) + sin− 1( ) = sin− 1( )
12

13

3

5

56

65

10. Prove that:

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

5

1

7

1

3

1

8

π

4

https://dl.doubtnut.com/l/_DKC29aMoKvQj
https://dl.doubtnut.com/l/_jJu73RWzzNkb
https://dl.doubtnut.com/l/_1ZBzCRkkuRqq
https://dl.doubtnut.com/l/_Cd1lx3T66mMF


Watch Video Solution

11. Prove that:

Watch Video Solution

tan− 1( ) = sin− 1( ) + cos − 1( )
63

16

5

13

3

5

12. Find the value of the following: 

Watch Video Solution

tan− 1(tan( ))
7π

6

13. Prove that:

Watch Video Solution

2 sin− 1( ) = tan− 1( )
3

5

24

7

https://dl.doubtnut.com/l/_Cd1lx3T66mMF
https://dl.doubtnut.com/l/_pNqHgLosS4Ra
https://dl.doubtnut.com/l/_CDnUGHCysXNz
https://dl.doubtnut.com/l/_LCPaFZhyaC2u


14. Find the value of the following: 

Watch Video Solution

cos − 1(cos( ))
13π

6

15. Prove that:

Watch Video Solution

sin− 1( ) + sin− 1( ) = tan− 1( )
8

17

3

5
77
36

16. Prove that:

Watch Video Solution

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

5

12

13

33

65

17. Solve the equations.

Watch Video Solution

tan− 1( ) = tan− 1 x, (x > 0)
1 − x

1 + x

1

2

https://dl.doubtnut.com/l/_oPtkwyP0JZVy
https://dl.doubtnut.com/l/_f1k8sJo4EvM3
https://dl.doubtnut.com/l/_2EO8qotmTDZI
https://dl.doubtnut.com/l/_bL65yDnh8PmK


https://dl.doubtnut.com/l/_bL65yDnh8PmK

