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INVERSE TRIGONOMETRIC FUNCTIONS

Exercise 2 2

1. Write the following function in the simplest form:

Watch Video Solution

tan− 1( ), |x| > 1
1

√x2 − 1

2. Prove that: 3 sin− 1 x = sin− 1(3x − 4x3), x ∈ [ − , ]
1

2

1

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_kveSiPCyw5uu
https://dl.doubtnut.com/l/_10HFuAQtfVIJ


Watch Video Solution

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/_10HFuAQtfVIJ
https://dl.doubtnut.com/l/_7EbGLTDSCkWj
https://dl.doubtnut.com/l/_GB7lIeh8GXCz
https://dl.doubtnut.com/l/_EaqQSo6P9IF5


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 �nd the

value of .

Watch Video Solution

tan− 1( ) + tan− 1( ) =
x − 1

x − 2

x + 1

x + 2

π

4

x

https://dl.doubtnut.com/l/_EaqQSo6P9IF5
https://dl.doubtnut.com/l/_5Qvgn2jSTyDV
https://dl.doubtnut.com/l/_edIOAPXSv3DE
https://dl.doubtnut.com/l/_F2AJMtflvqqX


9. Find the value of 

Watch Video Solution

tan(sin− 1( ) + cot − 1( ))
3

5

3

2

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

https://dl.doubtnut.com/l/_8AyNv7gLeRt2
https://dl.doubtnut.com/l/_JkEcd9kyol56
https://dl.doubtnut.com/l/_Oh6pwZIxNGRW
https://dl.doubtnut.com/l/_nYlkqa3fYvkH


13. Find the value of: 

Watch Video Solution

cot(tan− 1 a + cot − 1 a)

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

https://dl.doubtnut.com/l/_nYlkqa3fYvkH
https://dl.doubtnut.com/l/_FTTjzBaKOUCc
https://dl.doubtnut.com/l/_dQmLtNDDDsGk
https://dl.doubtnut.com/l/_sfhfFqmbnyvg


16. Write the following function in the simplest form:

Watch Video Solution

tan− 1( ), x < π
cos x − sin x

cos x + sin x

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

https://dl.doubtnut.com/l/_wz7ovzYt7NMv
https://dl.doubtnut.com/l/_EYXut8aGA6b9
https://dl.doubtnut.com/l/_aNr7Tuu8NaKl


Miscellaneous Exercise

19. Write the following function in the simplest form:

Watch Video Solution

tan− 1 √
1 − cos x

1 + cos x

20. If , then �nd 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

https://dl.doubtnut.com/l/_mcaGm2qVaNbW
https://dl.doubtnut.com/l/_8jwrMcvT2hAj
https://dl.doubtnut.com/l/_R41aYfmfwgwm


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

(D) 

Watch Video Solution

tan− 1( ) − tan− 1( )
x

y

x − y

x + y

π

2

π

3

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

https://dl.doubtnut.com/l/_BmaxiA2i2bo4
https://dl.doubtnut.com/l/_Ujy4eviv9MrD
https://dl.doubtnut.com/l/_3sQJzLI9t6sO


4. Solve the equations. (A)  (B)

 (C)  (D) 

Watch Video Solution

sin(tan− 1 x), |x| < 1
x

√1 − x2

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/_PRzMLbY8WIUN
https://dl.doubtnut.com/l/_Smrxf3JE39Jp
https://dl.doubtnut.com/l/_x5n1q2BsF77U
https://dl.doubtnut.com/l/_j7UMkXHwWv8I


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/_j7UMkXHwWv8I
https://dl.doubtnut.com/l/_xIQQz0a2uEN2
https://dl.doubtnut.com/l/_lBWCx0ETxeOA
https://dl.doubtnut.com/l/_PLYZJjRRYkfl


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/_PLYZJjRRYkfl
https://dl.doubtnut.com/l/_jOYXKfW8IvEo
https://dl.doubtnut.com/l/_kUbpHQvPeKEk
https://dl.doubtnut.com/l/_h2WAaZKIpvVv


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/_9YeueloxHN0L
https://dl.doubtnut.com/l/_bZZtc5ciuJCB
https://dl.doubtnut.com/l/_YniCVYQOI6xa
https://dl.doubtnut.com/l/_RbB0DCOgqXw7


Exercise 2 1

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

3. Find the principal value of: 

Watch Video Solution

sin− 1( − )
1
2

https://dl.doubtnut.com/l/_RbB0DCOgqXw7
https://dl.doubtnut.com/l/_CIbJJKR9CfeD
https://dl.doubtnut.com/l/_4e9beloW3k2j
https://dl.doubtnut.com/l/_pbMY2g0z9g8e


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)

7. Find the principal value of: 

Watch Video Solution

cos − 1( − )
1

2

https://dl.doubtnut.com/l/_EAOyOaUJEinB
https://dl.doubtnut.com/l/_teeqliWalVXa
https://dl.doubtnut.com/l/_IolKIFHSBwvM
https://dl.doubtnut.com/l/_vms0CDTwdJ9M


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) 

Watch Video Solution

tan− 1 √3 − sec− 1( − 2) π −
π

3

π

3
2π

3

https://dl.doubtnut.com/l/_vms0CDTwdJ9M
https://dl.doubtnut.com/l/_ZAKfUdbluZy7
https://dl.doubtnut.com/l/_oKE8IWuVUwKV
https://dl.doubtnut.com/l/_FaZqlyf4x0sr


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

 (d) 

Watch Video Solution

s ∈− 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

14. Find the principal value of: cos ec− 1( − √2)

https://dl.doubtnut.com/l/_us91mqMmUwDC
https://dl.doubtnut.com/l/_v5OU7vx4eA4j
https://dl.doubtnut.com/l/_UvYToYlIZIye
https://dl.doubtnut.com/l/_2uyDoEGGdusU


Solved Examples

Watch Video Solution

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

3. Show that(i)

(ii) 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

https://dl.doubtnut.com/l/_2uyDoEGGdusU
https://dl.doubtnut.com/l/_IepkHGvq4PTC
https://dl.doubtnut.com/l/_7yhH84FUQ26J
https://dl.doubtnut.com/l/_f7ZdVtxoP4ib


Watch Video Solution

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

6. Prove that

Watch Video Solution

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

1 − x2

3x − x3

1 − 3x2

1

√3

https://dl.doubtnut.com/l/_f7ZdVtxoP4ib
https://dl.doubtnut.com/l/_RXPEDz1EW6Kw
https://dl.doubtnut.com/l/_2z6nQNPeKoSY
https://dl.doubtnut.com/l/_aT57Vxk455bZ
https://dl.doubtnut.com/l/_SLhNwqecTYOd


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 

Watch Video Solution

+ =
tan− 1 1

2
tan− 1 2

11
tan− 1 3

4

10. Show that 

W h Vid S l i

sin− 1( ) − sin− 1( ) = cos − 1( )
3

5

8

17
84
85

https://dl.doubtnut.com/l/_SLhNwqecTYOd
https://dl.doubtnut.com/l/_yLMrGEn1jh5y
https://dl.doubtnut.com/l/_1oi4mtUJbF7E
https://dl.doubtnut.com/l/_ERlDDrMADD9p


Watch Video Solution

11. Show 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

13. Solve .

Watch Video Solution

tan− 1 2x + tan− 1 3x =
π

4

https://dl.doubtnut.com/l/_ERlDDrMADD9p
https://dl.doubtnut.com/l/_lmmu2vhf77M3
https://dl.doubtnut.com/l/_hpWqfbPB6Ehi
https://dl.doubtnut.com/l/_U06HOyfT2mkj

