
MATHS

JEE (MAIN AND ADVANCED MATHEMATICS) FOR BOARD

AND COMPETITIVE EXAMS

INVERSE TRIGONOMETRIC FUNCTIONS

Examples

1. Find the principal value of .

Watch Video Solution

sin− 1( )
√3

2

2. What is the principal value of 

Watch Video Solution

sin− 1( − )?
√2

2

https://doubtnut.app.link/lkek2J5wfhb
https://doubtnut.app.link/MVcbJvrhfnb
https://doubtnut.app.link/MVcbJvrhfnb
https://dl.doubtnut.com/l/_HDnHcVIprzCf
https://dl.doubtnut.com/l/_LQZAoB99OnBB


3. Find the principal value of .

Watch Video Solution

cos − 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

tan− 1(1)

6. Find the principal value of .

Watch Video Solution

tan− 1( − )
1

√3

https://dl.doubtnut.com/l/_evZ0piBrv204
https://dl.doubtnut.com/l/_SI9LAHlUcQS2
https://dl.doubtnut.com/l/_GTwNrtrmo5FZ
https://dl.doubtnut.com/l/_IrYBuE7Gwt5R


7. Find the principal values of  and 

Watch Video Solution

cot − 1 √3 cot − 1( − 1)

8. Find the principal values of  and 

Watch Video Solution

cot − 1 √3 cot − 1( − 1)

9. Find the principal value of .

Watch Video Solution

sec− 1(√2)

10. Find the principal value of 

Watch Video Solution

sec− 1( )
−2

√3

https://dl.doubtnut.com/l/_KYLhdyS2uqJ8
https://dl.doubtnut.com/l/_6YfQNv3WDS5U
https://dl.doubtnut.com/l/_C3Z22pAhA7i8
https://dl.doubtnut.com/l/_D7b2vwjqbury


11. Find the principal value of .

Watch Video Solution

cos ec− 1( )
2

√3

12. Write the principal value of  .

Watch Video Solution

sin− 1( − )
1

2

13. Find the value of .

Watch Video Solution

cot − 1( − √3) + cos ec− 1(2) + sec− 1( − √2)

14. Find the value of 

Watch Video Solution

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

2

https://dl.doubtnut.com/l/_4yOy9wyP7AlL
https://dl.doubtnut.com/l/_eb7V7pALIoas
https://dl.doubtnut.com/l/_9WM9AeP5OwB7
https://dl.doubtnut.com/l/_PDwNw0a4mkfF


15. Find the value of .

Watch Video Solution

sin− 1(sin. )
5π

3

16. Find the value of 

Watch Video Solution

sec− 1( − 2) + tan− 1( − )
1

√3

17. Find the value of 

Watch Video Solution

tan− 1( − x) − cot − 1( − ), x > 0
1

x

18. If , then �nd x.

Watch Video Solution

sin− 1 x + 2 cos − 1 x =
2π

3

https://dl.doubtnut.com/l/_vmEbOdReQgXf
https://dl.doubtnut.com/l/_TPgBf9500UCC
https://dl.doubtnut.com/l/_5REBS12sgibr
https://dl.doubtnut.com/l/_20wSGP9gpKJY


19. If ,then �nd x.

Watch Video Solution

sin− 1( ) + cos − 1( ) =
5

x

x

5

π

2

20. Evaluate the following: 

Watch Video Solution

cos(tan− 1 3/4)

21. Simplify .

Watch Video Solution

sin(cot − 1(cos(tan− 1 x))), 0 < x < 1

22. Prove that : `tan^(-1)(1/7)+tan^(-1)(1/13)=tan^(-1)(2/9)

Watch Video Solution

23. Prove that sin− 1( ) + sin− 1( ) = cos − 1( )
8

17

3

5

36

85

https://dl.doubtnut.com/l/_SoFgUhjzKyoU
https://dl.doubtnut.com/l/_Ae6mIAri3BqB
https://dl.doubtnut.com/l/_p6DMfq1DTAG1
https://dl.doubtnut.com/l/_k5KWVad7MroY
https://dl.doubtnut.com/l/_XdHkvBxq0eYB


Watch Video Solution

24. Prove that: 

Watch Video Solution

+ + = π
sin− 1(12)

13

cos − 1 4

5

tan− 1(63)

16

25. Prove the following: 

Watch Video Solution

tan− 1( ) + tan− 1( ) = cos − 1( )
1

4

2

9

1

2

3

5

26. Show that 

Watch Video Solution

sin− 1(2x√1 − x2) = 2 sin− 1 x

27. Express `tan^(-1)((cosx)/(1-sinx)),-pi/2

Watch Video Solution

https://dl.doubtnut.com/l/_XdHkvBxq0eYB
https://dl.doubtnut.com/l/_IKcvsvkwQv5l
https://dl.doubtnut.com/l/_XV4wEFxkF1QD
https://dl.doubtnut.com/l/_g3uRWr5VgzJ9
https://dl.doubtnut.com/l/_7QcfKrPk1zO5


28. Solve the following for  

Watch Video Solution

x : tan− 1 2x + tan− 1 3x = nπ +
3π

4

29. Find all possible values of x and y for which

Watch Video Solution

cos − 1
√x + cos − 1 √1 − x + cos − 1 √1 − y = ( )

3π

4

30. Find the greatest and least values of the function 

Watch Video Solution

f(x) = (sin− 1 x)
3

+ (cos − 1 x)
3
, − 1 ≤ x ≤ 1

31. The simplest form of

 is A. Then the

value of tanA is

(cos − 1 x + cos − 1{ + √3 − 3x2}), ∀x ∈ [ , 1]
x

2

1

2

1

2

https://dl.doubtnut.com/l/_ncg9GWuVPdY2
https://dl.doubtnut.com/l/_t4VdQ4trbOB1
https://dl.doubtnut.com/l/_Hk8NKDZzIHYa
https://dl.doubtnut.com/l/_GBAr4yBUmRyI


A. 

B. 

C. 1

D. -1

Answer: B

Watch Video Solution

1√3

√3

32. Let . Then the value of a lies

in

A. 

B. 

C. 

D. 

Answer: A

f(x) = tan− 1(x2 − 18x + a) > 0x ∈ R

(81, ∞)

{81, ∞)

( − ∞, 81)

( − ∞, 81]

https://dl.doubtnut.com/l/_GBAr4yBUmRyI
https://dl.doubtnut.com/l/_7qeakVRqxqdm


Watch Video Solution

33. Let . Then the sum of the

maximum and minimum values of f(x) is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = sin− 1 2x + cos − 1 2x + sec− 1 2x

π

2π

3π

π

2

34. Solutions of 

A. 4 real roots

B. 2 positive real roots

sin− 1(sinx) = sinx  are , if x ∈ (0, 2π)

https://dl.doubtnut.com/l/_7qeakVRqxqdm
https://dl.doubtnut.com/l/_KgGTTlyGB3VL
https://dl.doubtnut.com/l/_Ye2LGdqPdRkw


Try Yourself

C. 2 negative real roots

D. 5 real roots

Answer: D

Watch Video Solution

35. about to only mathematics

Watch Video Solution

1. What is the principal value of 

Watch Video Solution

sin− 1( − ) ?
√3

2

https://dl.doubtnut.com/l/_Ye2LGdqPdRkw
https://dl.doubtnut.com/l/_7oLTAeV7tO1q
https://dl.doubtnut.com/l/_qTtUvsGxWQXT


2. Find the principal value of .

Watch Video Solution

cos − 1( )
1

2

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

Watch Video Solution

tan− 1( )
1

√3

tan− 1( − )
1

√3

4. The Principle value of  is

Watch Video Solution

cot − 1( − √3)

5. Find the principal values of  and 

Watch Video Solution

sec− 1( )
2

√3
sec− 1( − 2)

https://dl.doubtnut.com/l/_M2c8sIt3OHzu
https://dl.doubtnut.com/l/_D1HKtU9bc3YT
https://dl.doubtnut.com/l/_W2UE839WJSxN
https://dl.doubtnut.com/l/_ideyAWhj2TrF
https://dl.doubtnut.com/l/_sS83ApHVYQjt


6. Find the principal value of .

Watch Video Solution

cos ec− 1( − )
2

√3

7. Find the principal value of

Watch Video Solution

cos − 1( ) + cot − 1( ) + cos ec− 1( − 2)
√3
2

1

√3

8. Find the principal value of

Watch Video Solution

sin− 1( − ) + tan− 1( − ) + sec− 1(2)
1

√2

1

√3

9. Find the principal value of

cot − 1( − √3) + 2 cos ec− 1( − 2) + cos − 1( − )
√3

2

https://dl.doubtnut.com/l/_sS83ApHVYQjt
https://dl.doubtnut.com/l/_3t7Kq56zucHO
https://dl.doubtnut.com/l/_j3SzwGplrNYo
https://dl.doubtnut.com/l/_7s67cVTR8gVr


Watch Video Solution

10. Find the principal value of

.

Watch Video Solution

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

√2

1

2

11. Find .

Watch Video Solution

tan− 1(3) + cot − 1( − ) + sec− 1 2
1

3

12. If , then �nd x.

Watch Video Solution

tan− 1 x + 2 cot − 1 x =
5π

6

13. Evaluate .

W t h Vid S l ti

tan(cos ec− 1( ))
5

3

https://dl.doubtnut.com/l/_7s67cVTR8gVr
https://dl.doubtnut.com/l/_4OYvY5mL1wsy
https://dl.doubtnut.com/l/_FDKpbCW50y86
https://dl.doubtnut.com/l/_e2fWQEbKzfjF
https://dl.doubtnut.com/l/_C4GAVrfEEwt3


Watch Video Solution

14. Prove that 

Watch Video Solution

cos(tan− 1(sin(cot − 1 x))) = √
x2 + 1

x2 + 2

15. Prove that 

Watch Video Solution

tan− 1( ) − tan− 1( ) = tan− 1( )
1

70

1

99

1

239

16. Prove that .

Watch Video Solution

cot − 1(13) + cot − 1(21) + cot − 1( − 8) = π

17. Prove that 

Watch Video Solution

sin− 1( ) + cos − 1( ) = cos − 1( )
3

5

15

17

36

85

https://dl.doubtnut.com/l/_C4GAVrfEEwt3
https://dl.doubtnut.com/l/_ZT4gnSp4xEbb
https://dl.doubtnut.com/l/_xtMeLRhmSMe9
https://dl.doubtnut.com/l/_BUWrVpSh2ZOC
https://dl.doubtnut.com/l/_jqV9zj5JgkDI
https://dl.doubtnut.com/l/_bg6El7XyTMWk


18. Find the value of 

Watch Video Solution

tan{ sin− 1( ) + cos − 1( )}
1
2

2x

1 + x2

1
2

1 − y2

1 + y2

19. Prove that 

Watch Video Solution

3 tan− 1 x =

⎧⎪ ⎪ ⎪ ⎪ ⎪ ⎪
⎨
⎪ ⎪ ⎪ ⎪ ⎪ ⎪⎩

tan− 1( ) if − < x <

π + tan− 1( ) if x >

−π + tan− 1( ) if x < −

3x−x3

1 − 3x2

1

√3

1

√3

3x−x3

1 − 3x2

1

√3

3x−x3

1 − 3x2

1

√3

20. Solve  , if 

Watch Video Solution

tan− 1 [ ]
a cos x − b sinx

b cos x + a sinx
tanx ≤ − 1

a

b

21. Evaluate 2 tan− 1( ) + tan− 1( )
1

2

1

4

https://dl.doubtnut.com/l/_bg6El7XyTMWk
https://dl.doubtnut.com/l/_PvtqBJtIbTxQ
https://dl.doubtnut.com/l/_lNwYz9RC8ZSN
https://dl.doubtnut.com/l/_rmYwCStruD5R


Assignment Section A Objective Type Questions One Option Is Correct

Watch Video Solution

1. Write the principal value of  .

A. 

B. 

C. 

D. Both (1) & (2)

Answer: A

Watch Video Solution

sin− 1( − )
1

2

π

6

5π

6

−
π

6

2. Find the principal value of: 

A. 

cos − 1( − )
1

2

π

6

https://dl.doubtnut.com/l/_rmYwCStruD5R
https://dl.doubtnut.com/l/_5PSlTzA3uFXy
https://dl.doubtnut.com/l/_pZhmG5byaapt


B. 

C. 

D. 

Answer: C

Watch Video Solution

π

3

2π

3

5π

6

3. Find the principal value of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cot − 1( − √3)

−
π

3

−
π

6

2π

3

5π

6

https://dl.doubtnut.com/l/_pZhmG5byaapt
https://dl.doubtnut.com/l/_yAPMGBl2Hvon
https://dl.doubtnut.com/l/_ak72mJWEaShu


4. Find the principal value of each of the following: (i)  (ii) 

A. 

B. 

C. 

D. Both (1) & (2)

Answer: A

Watch Video Solution

tan− 1( )
1

√3

tan− 1( − )
1

√3

−
π

6

−
π

3

5π

6

5. Find the principal value of (a)  (b) 

A. 

B. 0

C. 

cos ec− 1( − 1) cot − 1( − )
1

√3

−
π

2

π

2

https://dl.doubtnut.com/l/_ak72mJWEaShu
https://dl.doubtnut.com/l/_SfhTyZOI1vZE


D. 

Answer: A

Watch Video Solution

3π

2

6. The principal value of  lie in

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cot − 1 x

( − , )
π

2

π

2

[ − , ]
π

2

π

2

(0, π)

[0, π]

7. The principal values of  lie insec− 1 x

https://dl.doubtnut.com/l/_SfhTyZOI1vZE
https://dl.doubtnut.com/l/_LHwXpCvMXMdo
https://dl.doubtnut.com/l/_dcdJoz555ENB


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

[0, π]

[0, π] − { }
π

2

( − , )
π

2

π

2

{π, 2π} − { }
3π

2

8. The value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

tan− 1(√3) + cos − 1( ) + sec− 1( )
−1

√2

−2

√3

−
π

12

11π

12

5π

4

23π

12

https://dl.doubtnut.com/l/_dcdJoz555ENB
https://dl.doubtnut.com/l/_f9OzO2epzgiw


Watch Video Solution

9. The value of  is

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cot − 1( − √3) + cos ec− 1(2) + tan− 1(√3)

π

6

π

3

5π

6

4π
3

10. The value of  is

A. 

B. 

C. 

2 cos − 1( − ) − 2 sin− 1( − ) − cos − 1( − 1)
1

2

1

2

2
π

3

π

2

π

https://dl.doubtnut.com/l/_f9OzO2epzgiw
https://dl.doubtnut.com/l/_yzfGVCuUbaXA
https://dl.doubtnut.com/l/_5ymasioITOD8


D. 

Answer: A

Watch Video Solution

2π

11. Evaluate each of the following:  (ii) 

(iii) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin− 1( )
sinπ

6
sin− 1( )

sin(7π)

6

sin− 1( )
sin(5π)

6

−
π

6

π

6

7π
6

−
5π

6

https://dl.doubtnut.com/l/_5ymasioITOD8
https://dl.doubtnut.com/l/_ljWGhoceQmB4


12. Evaluate each of the following:  (ii) 

 (iii) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

sin− 1( )
sin(2π)

3

cos − 1( )
cos(7π)

6
tan− 1( )

tan(3π)

4

3π

4

π

4

−
π

4

−
3π

4

13.  is equal to

A. 

B. 

C. 

sin(cos − 1( ))
3

5

−
π

2

3

5

3

5

−
4
5

https://dl.doubtnut.com/l/_NUbaW1UKB8aY
https://dl.doubtnut.com/l/_0kNVwHx89ey6


D. 

Answer: D

Watch Video Solution

4
5

14. The numerical value of  is equal to____

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

tan(2 tan− 1( ) −
1

5

π

4

5

12

−
5

12

7

17

−
7

17

https://dl.doubtnut.com/l/_0kNVwHx89ey6
https://dl.doubtnut.com/l/_fqcQaITa1yF1


15. Evaluate:  (ii) 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

{ − }
2 tan− 1 1

5

π

4
tan

⎧⎪
⎨
⎪⎩

⎫⎪
⎬
⎪⎭

1

2

cos − 1(√5)

3

3 − √5

2

3 + √5

2

√5 − 3

2

−√5 − 3

2

16. If , Then 

 is equal to

A. 1

B. 0

C. -1

sin− 1 x + sin− 1 y + sin− 1 z =
3π

2

x2013 + y2013 + z2013 −
9

x2013 + y2013 + z2013

https://dl.doubtnut.com/l/_gyrBPbSFtDQT
https://dl.doubtnut.com/l/_qc2QoOfvqzb9


D. -3

Answer: B

Watch Video Solution

17. Prove the following : 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

sin− 1( ) + 2 tan− 1( ) =
4
5

1

3

π

2

tan− 1( )
3

4

tan− 1( )
4
3

tan− 1( )
3

√10

π

2

18.  is equal totan− 1( )
1

2

12

5

https://dl.doubtnut.com/l/_qc2QoOfvqzb9
https://dl.doubtnut.com/l/_XIF9lusstDfK
https://dl.doubtnut.com/l/_Z4FqaNCVIEkP


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan− 1( )
3

2

tan− 1( )
2

3

tan− 1( )
3

4

tan− 1( )
7
17

19. Value of  is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sec− 1(sec. )
4π
3

π

3

2π

3

4π
3

π

3

https://dl.doubtnut.com/l/_Z4FqaNCVIEkP
https://dl.doubtnut.com/l/_kJrvJREkUNgW


20. Find the value of the expression: 

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

sin(2  ) + cos(tan− 1 2√2)
tan− 1 1

3

14
15

3

4

2√2

7

2√2

15

21. Prove that : 

A. 

B. 

C. 

+ + =
tan− 1 1

2

tan− 1 1

5

tan− 1 1

8

π

4

π

4

π

3

tan− 1( )
12

5

https://dl.doubtnut.com/l/_kJrvJREkUNgW
https://dl.doubtnut.com/l/_DHAQx2akQRvn
https://dl.doubtnut.com/l/_eu7CGdh8gvSi


D. 

Answer: A

Watch Video Solution

tan− 1( )
4
3

22. , is equal to

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

cos − 1( − x), |x| ≤ 1

−cos − 1 x

cos − 1 x

− cos − 1 x
π

2

+ sin− 1 x
π

2

23.  is equal tocos ec− 1( − x), x ∈ R − ( − 1, 1),

https://dl.doubtnut.com/l/_eu7CGdh8gvSi
https://dl.doubtnut.com/l/_7EiC6uEqi2Gu
https://dl.doubtnut.com/l/_YeuwT5Q9GlDU


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

cos ec− 1x

−sin− 1 x

−sin− 1( )
1

x

π − cos ec− 1x

24.  is equal to

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

cot − 1( − 2)

π − tan− 1( )
1

2

tan− 1( )
1

2

−
tan− 1 1

2

cot − 1 2

https://dl.doubtnut.com/l/_YeuwT5Q9GlDU
https://dl.doubtnut.com/l/_YmnDOob31WC6


25. If  then �nd 

A. 1

B. 

C. 0

D. 

Answer: D

Watch Video Solution

sin{cot − 1(x + 1)} = cos(tan− 1 x), x

1

2

−
1

2

26. If  for

`0<|x|

A. -1

B. 

C. 

sin− 1(x − + − ..) + cos − 1(x2 − + ) =
x2

2
x3

4
x4

2
x6

4

π

2

−1

2

1

2

https://dl.doubtnut.com/l/_YmnDOob31WC6
https://dl.doubtnut.com/l/_xOFUBwrkETit
https://dl.doubtnut.com/l/_z57BYCLgxN0f


D. 1

Answer: D

Watch Video Solution

27. if  then x equals

A. 

B. 

C. 1

D. 3

Answer: D

Watch Video Solution

tan− 1( ) + cos − 1( ) =
1

x

2

√5

π

4

1

√5

4

√5

28. about to only mathematics

https://dl.doubtnut.com/l/_z57BYCLgxN0f
https://dl.doubtnut.com/l/_Wb6zQm2BlT3L
https://dl.doubtnut.com/l/_9bW6L3Q5sZQj


A. 

B. x

C. 

D. 

Answer: C

Watch Video Solution

x

√1 = x2

x√1 + x2

√1 + x2

29. If

, then

A. 

B. 

C. 

D. Can't be determined

x1 = cos − 1( ) + cos − 1( ) and x2 = sin− 1( ) + sin− 1( )
3

5

2√2

3

3

5

2√2

3

x1 < x2

x1 = x2

x1 > x2

https://dl.doubtnut.com/l/_9bW6L3Q5sZQj
https://dl.doubtnut.com/l/_b8gzcOdn4Vgd


Answer: C

Watch Video Solution

30. If  then x is

A. 

B. 

C. 

D. Both (1) & (3)

Answer: D

Watch Video Solution

tan(sin− 1 √1 − x2) = sin(tan− 1 2)

−
√5

3

3

√10

√5

3

31. If  equals

A. 

0 ≤ x ≤ 1then cos − 1(2x2 − 1)

2 cos − 1 x

https://dl.doubtnut.com/l/_b8gzcOdn4Vgd
https://dl.doubtnut.com/l/_Mqlf7uZpHKVR
https://dl.doubtnut.com/l/_DJu01cVgFY6V


B. 

C. 

D. 

Answer: A

Watch Video Solution

2 sin− 1 x

π − 2 cos − 1 x

π + 2 cos − 1 x

32. Express in terms of :  to  for 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

sin− 1(2x√1 − x2) sin− 1 x

1 ≥ x >
1

√2

2 sin− 1 x

2 cos − 1 x

−2 sin− 1 x

−2 cos − 1 x

https://dl.doubtnut.com/l/_DJu01cVgFY6V
https://dl.doubtnut.com/l/_296U5bJjdvzG


33. If  then  is equal to  (b)  (c) 

 (d) 

A. -13

B. 13

C. 15

D. 17

Answer: B

Watch Video Solution

sin− 1( ) + sin− 1( ) = ,
5

x

12

x

π

2
x

7
13

4
3

13
13

7

34.  -1

A. 

B. 

y = tan− 1( ), where
√1 + x2 + √1 − x2

√1 + x2 − √1 − x2

cos − 1 x21

2

− cos − 1 x2π

4

1

2

https://dl.doubtnut.com/l/_296U5bJjdvzG
https://dl.doubtnut.com/l/_6K7AwjxsM8cg
https://dl.doubtnut.com/l/_19wuZa0DhwsR


C. 

D. 

Answer: C

Watch Video Solution

+ cos − 1 x2π

4

1

2

− cos − 1 x2π

2

1

2

35. If , Prove that 

.

A. 

B. 

C. 

D. 1

Answer: B

Watch Video Solution

cos − 1 + cos − 1 = θ
x

a

y

b

− cos θ + = sin2
θ

x2

a2

2xy

ab

y2

b2

θ

sin2
θ

cos2 θ

https://dl.doubtnut.com/l/_19wuZa0DhwsR
https://dl.doubtnut.com/l/_uQVxbuGhwNK4
https://dl.doubtnut.com/l/_AAvSKFWL7EyI


36.  is equal to

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

tan− 1( ) + tan− 1( )
1
2

1

3

π

6

π

4

π

3

5π

12

37.  is equal to

A. 

B. 

C. 

D. 

cos( ) + cos(tan− 1 x)
tan− 1 3

4

+
4

5

x

√1 + x2

+
3

5

1

√1 + x2

+
4

5

1

√1 + x2

+
3

5

x

√1 + x2

https://dl.doubtnut.com/l/_AAvSKFWL7EyI
https://dl.doubtnut.com/l/_PbQhmmbYGbYk


Answer: C

Watch Video Solution

38. If  then x is

A. 

B. 

C. 2

D. 3

Answer: D

Watch Video Solution

cot − 1 x + tan− 1( ) =
1

2

π

4

1

3

2

3

39. The value of  is

A. 

cos − 1( − 1) + sin− 1(1)

−
3π

2

https://dl.doubtnut.com/l/_PbQhmmbYGbYk
https://dl.doubtnut.com/l/_3aEvHCv9sDxz
https://dl.doubtnut.com/l/_wnBlwlYkIHLP


B. 

C. 

D. 

Answer: D

Watch Video Solution

π

2

π

3π

2

40. If  then 

A. -5

B. 5

C. 25

D. -25

Answer: B

Watch Video Solution

sin− 1( ) + sin− 1( ) =
3

x

4
x

π

2
x =

https://dl.doubtnut.com/l/_wnBlwlYkIHLP
https://dl.doubtnut.com/l/_ZnXqmDB3nNPf
https://dl.doubtnut.com/l/_cFoNjKHTqz8H


41. The domain of the function  is

A. [-6,6]

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = cos − 1( )
2 − |x|

4

( − ∞, 2) ∪ (2, 3)

(2, 3)

[ − 6, 2) ∪ (2, 3)

42. The domain of de�nition of the function 

for real-valued  is  (b)  (c)  (d) 

A. 

B. 

f(x) = √sin− 1(2x) +
π

6

x [ − , ]
1

4

1

2
[ − , ]

1

2

1

2
( − , )

1

2

1

9

[ − , ]
1

4

1

4

[ − , ]
1

2

1

2

[ − , ]
1

4

1

2

https://dl.doubtnut.com/l/_cFoNjKHTqz8H
https://dl.doubtnut.com/l/_ICim2BkmIGAe


C. 

D. 

Answer: B

Watch Video Solution

[ − 1, 1]

[ − 1, ]
1

2

43.  holds good for

A. All 

B. 

C. 

D. 

Answer: D

Watch Video Solution

tan− 1 x − tan− 1 y = tan− 1( )
x − y

1 + xy

x, y ∈ R

|x| < 1|y| < 1

|x| > 1, |y| > 1

xy > − 1

https://dl.doubtnut.com/l/_ICim2BkmIGAe
https://dl.doubtnut.com/l/_YJ17A764EKUl


44. If , then x is

A. 0

B. 1

C. 2

D. No real value

Answer: D

Watch Video Solution

sin− 1 x + sin− 1(1 − x) + cos − 1 x = 0

45.  if

A. 

B. 

C. 

D. 

sin− 1(sinx) = x

x ∈ R

x ∈ [ − 1, 1]

x ∈ [ − , ]
π

2

π

2

x ∈ [ − π, π]

https://dl.doubtnut.com/l/_fZgCZMDGC1oh
https://dl.doubtnut.com/l/_xUWVfjoCThip


Assignment Section B Objective Type Questions One Option Is Correct

Answer: C

Watch Video Solution

1. The domain and range of

respectively are

A. 

B. 

C. 

D. 

Answer: A

Watch Video Solution

f(x) = sin1 x + cos − 1 x + tan− 1 x + cot − 1 x + sec− 1 x + cos ec− 1x

{ − 1, 1},
3π

2

{ − 1, 1},
π

2

( − 1, 1),
π

2

( − 1, 1), 2π

https://dl.doubtnut.com/l/_xUWVfjoCThip
https://dl.doubtnut.com/l/_WCPv1B40LYnW
https://dl.doubtnut.com/l/_mDA2YCxjL3Tf


2. The maximum and minimum values of

 respectively is

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

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

,
3π

4

π

2

,
3π

4

π

4

,
π

4

−π

4

π, 0

3. If  all are independent then the maximum and

minimum values of

, where [] represents greatest integer function, respectively are

A. 9,3

x1, x2, x3, x4, x5, x6

[sin− 1 x1] + [cos − 1 x2] + [tan− 1 x3] + [cot − 1 x4] + [sec− 1 x5] + [cos ec

https://dl.doubtnut.com/l/_mDA2YCxjL3Tf
https://dl.doubtnut.com/l/_TksVUfUYXC3J


B. 11,5

C. 12,-6

D. 12,-3

Answer: D

Watch Video Solution

4. Select the wrong option

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

−1 ≤ sin− 1 x ≤ 1 ⇒ − sin 1 ≤ x ≤ sin 1

≤ cos − 1 x ≤ ⇒ − ≤ x ≤
π

3
4π
3

1

2

1

2

≤ cot − 1 x ≤ ⇒ − √3 ≤ x ≤ 1
π

4

5π

6

sec− 1 x ≥ ⇒ x ≤ √2
π

4

https://dl.doubtnut.com/l/_TksVUfUYXC3J
https://dl.doubtnut.com/l/_Kqj122Iif0wC
https://dl.doubtnut.com/l/_fhjMPFCZCBgS


5. If the number of solutions of

are  respectively, then the value of

 is

A. 6

B. 7

C. 8

D. 9

Answer: A

Watch Video Solution

sin− 1 x + |x| = 1 cos − 1 x + |x| = 1, tan− 1 x + |x| = 1, cot − 1 x + |x| = 1

n1, n2, n3, n4, n5, n6

n1 + n2 + n3 + n4 + n5 + n6

6. Let , such that 

 

then the value of  is

xi ∈ [ − 1, 1]  for i = 1, 2, 3, …24

sin− 1 x1 + sin− 1 x2 + … + sin− 1 x24 = 12π

x1 + 2x2 + 3x3 + … + 24x24

https://dl.doubtnut.com/l/_fhjMPFCZCBgS
https://dl.doubtnut.com/l/_utfAviWNFGEW


A. 276

B. 300

C. 325

D. 351

Answer: B

Watch Video Solution

7. 

equals

A. 

B. 

C. 

D. 

sin− 1( − ( )) + cos − 1( − ( )) + cot − 1( − √3) + cos ec− 1(√2) +
1

2

1

2

9π

4

19π

12

3π

2

π

2

https://dl.doubtnut.com/l/_utfAviWNFGEW
https://dl.doubtnut.com/l/_ViyzzVpd7QBS


Answer: B

Watch Video Solution

8. Let [.] represents the greatest integer function and

 then 'x' lies in the intervel.

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

[cos − 1 sin− 1 tan− 1 x] = 1

[sin tan cos 2, tan sin cos 1]

[tan sin cos 2, tan sin cos 1]

[tan sin cos 1, tan sin cos 2]

(tan sin cos 2, tan sin cos 1]

9. The value of  is (a)  (b) 

(c)  (d) 0

cos − 1(cos( )) + sin− 1(sin( ))
5π

3

5π

3

π

2

5π

3
10π

3

https://dl.doubtnut.com/l/_ViyzzVpd7QBS
https://dl.doubtnut.com/l/_mx4XKTPoYMoJ
https://dl.doubtnut.com/l/_5g1e0kFoAuqt


A. 0

B. 

C. 

D. 

Answer: A

Watch Video Solution

π

2

10.
π

3

2π

3

10. How many solutions does the equation 

have ?

A. zero

B. Exactly one

C. Exactly two

D. In�nite

Answer: B

5 tan− 1 x + 3 cot − 1 x = 2π

https://dl.doubtnut.com/l/_5g1e0kFoAuqt
https://dl.doubtnut.com/l/_SinCaGFAhTya


Watch Video Solution

11. Solve .

A. No solutions

B. Unique solution

C. In�nite number of solution

D. Two solutions

Answer: B

Watch Video Solution

sin− 1 x − cos − 1 x = cos − 1( )
√3

2

12. about to only mathematics

A. -1

B. 1

https://dl.doubtnut.com/l/_SinCaGFAhTya
https://dl.doubtnut.com/l/_WH9txl5lNdgr
https://dl.doubtnut.com/l/_faA007aNORgm


C. 0

D. 2

Answer: A

Watch Video Solution

13. Let  and denote by  the

rational integeral expression in  Then for  the locus

represented by  is (A) an ellipse (B) parabola (C)

hyperbola (D) pair of lines

A. An ellipse

B. A parabola

C. A hyperbola

D. A pair of line

Answer: A

W t h Vid S l ti

cos − 1( ) + cos − 1( ) = θ
x

2

y

3
f(x, y, θ) = 0

x and y. θ =
π

2

f(x, y, ) = 0
π

2

https://dl.doubtnut.com/l/_faA007aNORgm
https://dl.doubtnut.com/l/_BbMvHTXouire


Watch Video Solution

14. If , then 

A. 0

B. 1

C. 

D. xyz

Answer: B

Watch Video Solution

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

xy

1

yz

1

zx

1

xyz

15. The value of  is :

A. 0

B. 

C. 

tan− 1 1 + tan− 1 2 + tan− 1 3

π

−π

https://dl.doubtnut.com/l/_BbMvHTXouire
https://dl.doubtnut.com/l/_50fRFr9Yj3E1
https://dl.doubtnut.com/l/_hptpA8pu33e0


D. 

Answer: B

Watch Video Solution

−2 tan− 1 3

16. If a,b,c are real positive numbers and

, then  equals

A. (a) 0

B. (b) 1

C. (c) 

D. (d) 2

Answer: A

Watch Video Solution

θ = tan− 1 [ ] + tan− 1 [ ] + tan− 1 [
a(a + b + c)

bc

1
2 b(a + b + c)

ca

1
2 c(a + b +

ab

tan θ

a + b + c

abc

https://dl.doubtnut.com/l/_hptpA8pu33e0
https://dl.doubtnut.com/l/_VPkx7lmyNHwV
https://dl.doubtnut.com/l/_BVR4RTMdrl7M


17. Prove that: 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

+ + =
sin− 1 4

5
sin− 1 5

13

sin− 1(16)

65

π

2

3π

2

π

2

π − sin− 1.
3713
4225

π − tan− 1.
3713
2016

18. If  ,  , then  (a) 

 (b)  (c)  (d) 

A. 

B. 

C. 

α = tan− 1( )
√3x

2y − x
β = tan− 1( )

2x − y

√3y
α − β =

π

6

π

3

π

2
−

π

3

π

6

−
π

6

π

3

https://dl.doubtnut.com/l/_BVR4RTMdrl7M
https://dl.doubtnut.com/l/_bUtuQzBBpsjG


D. 

Answer: A

Watch Video Solution

−
π

3

19. Evaluate:  (ii) 

A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

{ − }
2 tan− 1 1

5

π

4
tan

⎧⎪
⎨
⎪⎩

⎫⎪
⎬
⎪⎭

1

2

cos − 1(√5)

3

3 ± √5

2

3 + √5

2

3 − √5

2

1

2

20. If , then  equals−1 ≤ x ≤ −
1

2
sin− 1(3x − 4x3)

https://dl.doubtnut.com/l/_bUtuQzBBpsjG
https://dl.doubtnut.com/l/_tm0wwrVQ7P9J
https://dl.doubtnut.com/l/_4rAH3OwNWdNA


A. 

B. 

C. 

D. 

Answer: C

Watch Video Solution

3 sin− 1 x

π − 3 sin− 1 x

−π − 3 sin− 1 x

π + 3 sin− 1 x

21. The value of  is

A. 0.48

B. 0.96

C. 0.6

D. 0.28

Answer: D

Watch Video Solution

cos(2 cos − 1 0.8)

https://dl.doubtnut.com/l/_4rAH3OwNWdNA
https://dl.doubtnut.com/l/_eImZnPvarzNM


22. Find the value of 

A. 

B. 

C. 

D. 

Answer: D

Watch Video Solution

4 tan− 1( ) − tan− 1( )
1

5

1

239

π

π

2

π

3

π

4

23. If  then  is  (b) 

 (c)  (d) 

A. 

B. 

cot − 1(√cosα) − tan− 1(√cosα) = x, sinx
tan2 α

2
cot2 α

2
tan2 α

cot α

2

tan2.
α

2

cot2.
α

2

https://dl.doubtnut.com/l/_eImZnPvarzNM
https://dl.doubtnut.com/l/_21YQUcUuEsx9
https://dl.doubtnut.com/l/_5Gf8WdYT54ht


C. 

D. 

Answer: A

Watch Video Solution

tanα

cot.
α

2

24. If , then

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∣
∣
∣
cos − 1( )

∣
∣
∣

<
1 − x2

1 + x2

π

3

[ − , ]
1

√3

1

√3

( − , )
1

√3

1

√3

(0, )
1

√3

[1, 2]

https://dl.doubtnut.com/l/_5Gf8WdYT54ht
https://dl.doubtnut.com/l/_VKHHbqDB4eJV


25. The set of values of  satisfying is

A. 

B. 

C. 

D.  only

Answer: A

Watch Video Solution

x ∣∣sin− 1 x∣∣ < ∣∣cos − 1 x∣∣,

[ − 1, ]
1

√2

[ − 1, − ] ∪ [ , 1]
1

√2

1

√2

( − 1, )
1

√2

[ , 1]
1

√2

26. Let  Then range of  is

A. 

B. 

C. 

D. 

f(x) = sec− 1(x − 10) + cos − 1(10 − x). f(x)

{0, , π}
π

2

{0, }
π

2

{ }
π

2

{π}

https://dl.doubtnut.com/l/_BKoLv0H7nU7h
https://dl.doubtnut.com/l/_sbtI8guSeDyp


Answer: D

Watch Video Solution

27. Let f  denotes the greatest

integer function, then the range of f

A. Is discrete and has two members

B. Is discrete and has four members

C. Is continuous

D. Is 

Answer: A

Watch Video Solution

(x) = cos ec− 1[1 + sin2 x], where[ ⋅ ]

( , )
π

2

π

6

28. The sum  equals
∞

∑
n= 1

tan− 1( )
1

2n + 21 −n

https://dl.doubtnut.com/l/_sbtI8guSeDyp
https://dl.doubtnut.com/l/_Nmddivnw1ACT
https://dl.doubtnut.com/l/_dsHw1Xd4QDUg


A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

π

2

π

4

π

6

π

3

29. , is equation

to

A. 

B. x

C. 

D. 2x

Answer: C

tan( + cos − 1 x) + tan( − cos − 1 x), x ≠ 0
π

4

1

2

π

4

1

2

1

x

2

x

https://dl.doubtnut.com/l/_dsHw1Xd4QDUg
https://dl.doubtnut.com/l/_MqaZe9FJVMg0


Watch Video Solution

30. The sum  equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

∞

∑
k= 1

cot − 1(2k2)

π

2

π

4

3π

4

3π

2

31. The sum

of �rst 100 terms of the series is

A. 

tan− 1. + tan− 1. ( ) + tan− 1. ( ) +
1

1 + x + x2

1

3 + 3x + x2

1

7 + 5x + x2

tan− 1( )
100

1 + x2 + 100x

https://dl.doubtnut.com/l/_MqaZe9FJVMg0
https://dl.doubtnut.com/l/_0bg5YCt6G97L
https://dl.doubtnut.com/l/_A8YAYlYFdwCQ


B. 

C. 

D. 

Answer: A

Watch Video Solution

tan− 1( )
2x − 100

1 − x2 − 100x

tan− 1( )
100

1 + x2 − 100x

tan− 1( )
2x + 100

1 + x2 − 100x

32. Find the sum of in�nite series 

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

s = sin− 1( ) + sin− 1( ) + sin− 1( ) + ... + sin−1

√2

√2 − 1

√6

√3 − √2

2√3

π

3

π

2

π

4

π

6

https://dl.doubtnut.com/l/_A8YAYlYFdwCQ
https://dl.doubtnut.com/l/_jjdMTDJfqo0n


33. If , then �nd the minimum

value of n.

A. 4

B. 3

C. 5

D. 2

Answer: B

Watch Video Solution

cot − 1( ) > , n ∈ N
n2 − 10n + 21 ⋅ 6

π

π

6

34. Find the set of values of k for which  for

all real x .

A. No values of k is possible

B. 

x2 − kx + sin− 1(sin 4) > 0

[ − 4(π − 4), 4(π − 4)]

https://dl.doubtnut.com/l/_jjdMTDJfqo0n
https://dl.doubtnut.com/l/_tIdtUKl3jbbi
https://dl.doubtnut.com/l/_NbSBmdKKBo99


C. 

D. All real values of k

Answer: A

Watch Video Solution

[0, 1]

35. If  then �nd the value of

.

A. 0

B. 

C. 

D. 

Answer: C

Watch Video Solution

p > q > 0andpr < − 1 < qr,

tan− 1( ) + tan− 1( ) + tan− 1( )
p − q

1 + pq

q − r

1 + qr

r − p

1 + rp

−π

π

π

2

https://dl.doubtnut.com/l/_NbSBmdKKBo99
https://dl.doubtnut.com/l/_23HPsPJJnpTI
https://dl.doubtnut.com/l/_AP15C1mnNwEe


Assignment Section C Objective Type Questions More Than One Options Are

Correct

36. Number of solutions of the equation 

 is

A. 2

B. 1

C. 0

D. 3

Answer: B

Watch Video Solution

2(sin− 1 x)
2

− sin− 1 x − 6 = 0

1. if  then

A. 

6 sin− 1(x2 − 6x + 8.5) = π

x = 1

https://dl.doubtnut.com/l/_AP15C1mnNwEe
https://dl.doubtnut.com/l/_Jz0ynxJJuzkc


B. 

C. 

D. 

Answer: B::D

Watch Video Solution

x = 2

x = 3

x = 4

2. Let , then which of the following

statements are correct?

A. 

B. 

C. 

D. 

Answer: A::B

Watch Video Solution

f(x) = sin− 1 x and g(x) = cos − 1 x

f(x) > g(x), if x ∈ ( , 1]
1

√2

f(x) < g(x), if x ∈ [ − 1, )
1

√2

f(x) > g(x), if x ∈ ( − , )
1

√2

1

√2

f(x) < g(x), if x ∈ [ − , ]
1

√2

1

√2

https://dl.doubtnut.com/l/_Jz0ynxJJuzkc
https://dl.doubtnut.com/l/_JmCmAJdgzhXi


3. If the equation  has exactly

two solutions, then the value of  is

A. -1

B. 0

C. 1

D. 2

Answer: B::C

Watch Video Solution

sin− 1(x2 + x + 1) + cos − 1(λx + 1) =
π

2

λ

4. The solution of  is

A. 

B. 

C. 

sin− 1|sinx| = √sin− 1|sinx|

(nπ − 1)

nπ

nπ + 1

https://dl.doubtnut.com/l/_JmCmAJdgzhXi
https://dl.doubtnut.com/l/_mbv8JecYFvKE
https://dl.doubtnut.com/l/_SrWkWIdNEsev


D. 

Answer: A::B::C::D

Watch Video Solution

2nπ + 1

5. Which of the following is/are true?

A. 

B. 

C. 

D. 

Answer: A::B::D

Watch Video Solution

tan∣∣tan− 1 x∣∣ = |x|

cot∣∣cot − 1 x∣∣ = x

tan− 1|tanx| = |x|

sin∣∣sin− 1 x∣∣ = |x|

6. The solutions of the equation  aresin[2 cos − 1{cot(2 tan− 1 x)}] = 0

https://dl.doubtnut.com/l/_SrWkWIdNEsev
https://dl.doubtnut.com/l/_I0OTrgjwXbKl
https://dl.doubtnut.com/l/_Fuvm22cv7eBT


A. 

B. 

C. 

D. 2

Answer: A::B::C

Watch Video Solution

±1

1 ± √2

−1 ± √2

7. If the numerical value of ,

where a, b are two positive integers and their H.C.F. is 1

A. 

B. 

C. 

D. 

Answer: A::B::C

tan(cos − 1( ) + tan− 1( ))  is ( )
4
5

2

3
a

b

a + b = 23

a − b = 11

3b = a + 1

2a = 3b

https://dl.doubtnut.com/l/_Fuvm22cv7eBT
https://dl.doubtnut.com/l/_zvnhS0gIdl38


Watch Video Solution

8. Prove that 

A. 1

B. 2

C. 3

D. 4

Answer: A

Watch Video Solution

tan− 1(x + 1) + tan− 1(x − 1) = tan− 1( )
2x

2 − x2

9. let  then 

A. 

B. 

f(x) = e
cos − 1 sin (x+ )π

3 f( ) and f( )
8π

9
−7π

4

f( ) = e
8π

9

5π
18

f( ) = e
8π

9

13π
18

https://dl.doubtnut.com/l/_zvnhS0gIdl38
https://dl.doubtnut.com/l/_efVWWWomNSbC
https://dl.doubtnut.com/l/_3n6SNsUkyIZt


C. 

D. 

Answer: B::C

Watch Video Solution

f( − ) = e
7π
4

π

12

f( − ) = e
7π
9

11π
12

10. Value of x satisfying 

A. 

B. 

C. 

D. 

Answer: A::C

Watch Video Solution

tan(sec− 1 x) = sin(cos − 1( ))
1

√5

x = −
3

√5

x =
√5

2

x =
3

√5

x = −
√5

2

https://dl.doubtnut.com/l/_3n6SNsUkyIZt
https://dl.doubtnut.com/l/_nxCOTHhre2Q6


11.  equals

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

cos − 1( )
1

2

3

5

− cos − 1.
π

2
4
5

tan− 1.
1

2

− cos − 1.
π

4

1

2
4
5

− tan− 1.
π

2

1

2

12. Let 

(1)  (2)  (3)  (4) 

A. 

B. 

C. 

f(x) = tan− 1( tan 2x) + tan− 1(cot x) + tan− 1(cot3 x)then
1

2

f( ) = π
3π

8
f( ) = 0

π

8
f( ) = π

π

8
f( ) = 0

3π

8

f( ) = π
3π

8

f( ) = 0
π

8

f( ) = π
π

8

https://dl.doubtnut.com/l/_3uJCQ7JHadtN
https://dl.doubtnut.com/l/_QpoblHmbu0oT


Assignment Section D Linked Comprehension Type Questions

D. 

Answer: B::D

Watch Video Solution

f( ) = 0
3π

8

13. Solution(s) of the equation 

 is/are

A. 

B. 

C. 

D. 

Answer: A::B::C::D

Watch Video Solution

sin( − + tan− 1 x + cot − 1 x) =
π

3

1

2

1

2

−
1

2

√3

−√3

https://dl.doubtnut.com/l/_QpoblHmbu0oT
https://dl.doubtnut.com/l/_UItsGdDf0h5m


1. Transformations of inverse trigonometric functions need to be handled

with care. Consider the identity  in its domain of

de�nition. Suppose we set , we have   

Taking of both sides yields 

. But we will

discover that the above identity is not valid for all x. Choose

. And so left hand and right hand side don't match. The reason is that we

have disregarded the principal values of inverse functions. So it is well to

remember that the iverse trigonometric formmulae have restrictions

attached to the argument. When the values of x lie outside the interval of

validity then the formula needs to be corrected. 

Let . Then the largest interval in R

on which f and g both are agree

A. 

B. 

C. 

sin 2θ =
2 tan θ

1 + tan2 θ

tan θ = x sin 2θ =
2x

1 + x2

sin− 1

2θ = sin− 1. + x2i. e. , 2 tan− 1 x = sin− 1.
2x

1

2x

1 + x2

x = √3, LHS = 2 tan− 1 √3 = 2 × = , RHS = sin. = sin− 1π

3

2π

3

2√3

1 + 3

f(x) = , g(x) = 2 tan− 1 x
sin− 1(x)

1 + x2

[ − 1, 1]

( − ∞, − 1]

[1, ∞)

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


D. 

Answer: A

Watch Video Solution

( − ∞, 1)

2. Transformations of inverse trigonometric functions need to be handled

with care. Consider the identity  in its domain of

de�nition. Suppose we set , we have   

Taking of both sides yields 

. But we will

discover that the above identity is not valid for all x. Choose

. And so left hand and right hand side don't match. The reason is that we

have disregarded the principal values of inverse functions. So it is well to

remember that the iverse trigonometric formmulae have restrictions

attached to the argument. When the values of x lie outside the interval of

validity then the formula needs to be corrected. 

sin 2θ =
2 tan θ

1 + tan2 θ

tan θ = x sin 2θ =
2x

1 + x2

sin− 1

2θ = sin− 1. + x2i. e. , 2 tan− 1 x = sin− 1.
2x

1

2x

1 + x2

x = √3, LHS = 2 tan− 1 √3 = 2 × = , RHS = sin. = sin− 1π

3

2π

3

2√3

1 + 3

https://dl.doubtnut.com/l/_IrXcPSHZRegJ
https://dl.doubtnut.com/l/_XQD1CXhghpJ0


Let . Then the largest interval in R

on which f and g both are agree

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

f(x) = , g(x) = 2 tan− 1 x
sin− 1(x)

1 + x2

π + sin− 1( )
4π

4 + π2

− sin− 1( )
π

2

1

2
4π

4 + π2

+ sin− 1( )
π

2

1

2
4π

4 + π2

−π + sin− 1( )
4π

4 + π2

3. Transformations of inverse trigonometric functions need to be handled

with care. Consider the identity  in its domain of

de�nition. Suppose we set , we have   

Taking of both sides yields 

. But we will

discover that the above identity is not valid for all x. Choose

sin 2θ =
2 tan θ

1 + tan2 θ

tan θ = x sin 2θ =
2x

1 + x2

sin− 1

2θ = sin− 1. + x2i. e. , 2 tan− 1 x = sin− 1.
2x

1

2x

1 + x2

https://dl.doubtnut.com/l/_XQD1CXhghpJ0
https://dl.doubtnut.com/l/_8mhM2rzHHNQD


. And so left hand and right hand side don't match. The reason is that we

have disregarded the principal values of inverse functions. So it is well to

remember that the iverse trigonometric formmulae have restrictions

attached to the argument. When the values of x lie outside the interval of

validity then the formula needs to be corrected. 

Let . Then the largest interval in R

on which f and g both are agree

A. 

B. 

C. 

D. 

Answer: B

Watch Video Solution

x = √3, LHS = 2 tan− 1 √3 = 2 × = , RHS = sin. = sin− 1π

3

2π

3

2√3

1 + 3

f(x) = , g(x) = 2 tan− 1 x
sin− 1(x)

1 + x2

2 tan− 1 x = sin− 1. −
2x

1 + x2

π

2

2 tan− 1 x = − π − sin− 1.
2x

1 + x2

2 tan− 1 x = π − sin− 1.
2x

1 + x2

2 tan− 1 x = + sin− 1.
π

2

2x

1 + x2

https://dl.doubtnut.com/l/_8mhM2rzHHNQD


4. If the maximum possible value of

 is k, and []

represents the greatest integer function then the value of  is

A. 0

B. 1

C. 2

D. 3

Answer: A

Watch Video Solution

(sin− 1 x)
2

+ (tan− 1 y)
2

+ π sin− 1 x + π tan− 1 y +
π2

2

[ ]
k

2π2

5. If the maximum value of  approaches a, the

minimum value of  approaches b then 

 is equal to

A. 

(sec− 1 x)
2

+ (cos ec− 1x)
2

(tan− 1 x)
3

+ (cot − 1 x)
3

(a + )
b

π

π2

https://dl.doubtnut.com/l/_jBIn4KLVOjN7
https://dl.doubtnut.com/l/_Jq7lyvM0voBS


B. 

C. 

D. 

Answer: B

Watch Video Solution

41π2

32

π2

32

43π2

32

6. 

equals

A. (a)

B. (b)

C. (c)

D. (d)

Answer: C

(cos − 1 x + sec− 1 x + tan− 1 x + cot − 1 x)
max

+ 6((sin− 1 x)
2

+ π sin− 1 x)

5π2 + 3π
2

π2 + 3π
2

5π − 3π2

2

π + 3π3

2

https://dl.doubtnut.com/l/_Jq7lyvM0voBS
https://dl.doubtnut.com/l/_dPTBO53nHhkp


Watch Video Solution

7. Sometimes we are just concerned with �nding integral solutions to

equations. Consider the equation 

, where   

How many positive integral solutions  exist for the equation if 

?

A. Two

B. Four

C. Six

D. Eight

Answer: B

Watch Video Solution

tan− 1. + tan− 1. = tan− 1.
1

m

1

n

1

λ
m, n, λ ∈ N

(m, n)

λ = 3

https://dl.doubtnut.com/l/_dPTBO53nHhkp
https://dl.doubtnut.com/l/_Oxy3CRDihXtE


8. Sometimes we are just concerned with �nding integral solutions to

equations. Consider the equation 

, where   

For , an integral pair  satisfying the equation is:

A. (a) 

B. (b) 

C. (c) 

D. (d) 

Answer: B

Watch Video Solution

tan− 1( ) + tan− 1( ) = tan− 1( )
1

m

1

n

1

λ
m, n, λ ∈ N

λ = 11 (m, n)

(12, 72)

(12, 133)

(13, 74)

(13, 136)

9. Sometimes we are just concerned with �nding integral solutions to

equations. Consider the equation 

, where   tan− 1. + tan− 1. = tan− 1.
1

m

1

n

1

λ
m, n, λ ∈ N

https://dl.doubtnut.com/l/_0XFSxrNR7DUr
https://dl.doubtnut.com/l/_a8pvEB86ShD8


Assignment Section E Assertion Reason Type Questions

If  is such that  is a prime, then how many solutions (m,n) are

there for the equation?

A. One

B. Two

C. Four

D. In�nite

Answer: B

Watch Video Solution

λ λ2 = 1

1. STATEMENT -1 :   

and 

STATEMENT -2 : 

tan− 1 x = sin− 1 y ⇒ y ∈ ( − 1, 1)

− < tan− 1 x <
π

2

π

2

https://dl.doubtnut.com/l/_a8pvEB86ShD8
https://dl.doubtnut.com/l/_BAU3E1E9lD32


A. Statement -1 is True, Statement-2 is True, Statement -2 is a correct

explanation for Statement -1

B. Statement -1 is True, Statement -2 is True, Statement -2 is NOT a

correct explanation for Statement -1

C. Statement-1 is True, Statement -2 is False

D. Statement -1 is False, Statement -2 is True

Answer: A

Watch Video Solution

2. STATEMENT -1 : If ,where [] represents the

greatest integer function, then  is 

and 

STATEMENT -2 : 

A. Statement -1 is True, Statement-2 is True, Statement -2 is a correct

explanation for Statement -2

[sin− 1 x] > [cos − 1 x]

x ∈ [sin 1, 1]

cos − 1(cos x) = x, x ∈ [ − 1, 1]

https://dl.doubtnut.com/l/_BAU3E1E9lD32
https://dl.doubtnut.com/l/_8VBtp71TOT2c


B. Statement -1 is True, Statement -2 is True, Statement -2 is NOT a

correct explanation for Statement -2

C. Statement-1 is True, Statement -2 is False

D. Statement -1 is False, Statement -2 is True

Answer: C

Watch Video Solution

3. STATEMENT -1 : The function  is

not one-one. and STATEMENT -2 :The function

 is not one-one.

A. Statement -1 is True, Statement-2 is True, Statement -2 is a correct

explanation for Statement -3

B. Statement -1 is True, Statement -2 is True, Statement -2 is NOT a

correct explanation for Statement -3

C. Statement-1 is True, Statement -2 is False

f : [ − 1, 1] → [0, π], f(x) = cos − 1 x

f : ( − ∞, ∞) → [ − 1, 1], f(x) = cos x

https://dl.doubtnut.com/l/_8VBtp71TOT2c
https://dl.doubtnut.com/l/_hMN4PkIr81fD


D. Statement -1 is False, Statement -2 is True

Answer: D

Watch Video Solution

4. STATEMENT -1 : The value of

. and STATEMENT -2 : The

value of 

A. Statement -1 is True, Statement-2 is True, Statement -2 is a correct

explanation for Statement -4

B. Statement -1 is True, Statement -2 is True, Statement -2 is NOT a

correct explanation for Statement -4

C. Statement-1 is True, Statement -2 is False

D. Statement -1 is False, Statement -2 is True

Answer: D

tan− 1 x + tan− 1( ) = , ∀x ∈ R − {0}
1

x

π

2

tan− 1. ( ) = {
cot − 1 x x > 0

−π + cot − 1 x x < 0

1

x

https://dl.doubtnut.com/l/_hMN4PkIr81fD
https://dl.doubtnut.com/l/_23KvvWhw9cHK


Assignment Section F Matrix Match Type Question

Watch Video Solution

5. STATEMENT-1 : The solution of  is , 

 and STATEMENT - 2 As,  is de�ned for 

A. Statement -1 is True, Statement-2 is True, Statement -2 is a correct

explanation for Statement -5

B. Statement -1 is True, Statement -2 is True, Statement -2 is NOT a

correct explanation for Statement -5

C. Statement-1 is True, Statement -2 is False

D. Statement -1 is False, Statement -2 is True

Answer: D

Watch Video Solution

sin− 1 6x + sin− 1 6√3x =
π

2

x = ± .
1

12
sin− 1 x |x| ≤ 1.

https://dl.doubtnut.com/l/_23KvvWhw9cHK
https://dl.doubtnut.com/l/_mlPHJY6DOCle
https://dl.doubtnut.com/l/_aKFEQl9p0Xka


1. Let

, 

Match the follwing items of Column I with Column II 

Watch Video Solution

t1 = (sin− 1 x)
sin − 1 x

, t2 = (sin− 1 x)
cos − 1 x

, t3 = (cos − 1 x)
sin − 1 x

, t4 = (cos

2. Which of the following a�ect the heat of reaction?

Watch Video Solution

https://dl.doubtnut.com/l/_aKFEQl9p0Xka
https://dl.doubtnut.com/l/_YdcznpDXZn9V


3. Let (x,y) be such that   

Watch Video Solution

sin− 1(ax) + cos − 1 y + cos − 1(bxy) =
π

2

4. Match the following 

Watch Video Solution

https://dl.doubtnut.com/l/_1FAAtUnAnQNM
https://dl.doubtnut.com/l/_TuJxsyj4C5R2


Assignment Section G Integer Answer Type Questions

1. If ,

then [a] is equal to {where [] denotes G.I.F}

Watch Video Solution

f(x) = sin− 1 x and lim
x→ 1 / 2 +

f(3x − 4x3) = a − 3 lim
x→ 1 / 2 +

f(x)

2. If  then [a

+ b+ 4] is equal to {where [] denotes G.I.F}`

Watch Video Solution

cos − 1(4x3 − 3x) = a + b cos − 1 x  for − 1 < x < − ,
1

2

3. If

then  is equal to ____

Watch Video Solution

f(x) = cos − 1(4x3 − 3x) and lim
x→ +

f' (x) = a and lim
x→ −

f' (x) = b
1
2

1
2

a + b + 3

https://dl.doubtnut.com/l/_xiKHXA30fr8O
https://dl.doubtnut.com/l/_nxckgJOJVwxi
https://dl.doubtnut.com/l/_kq68JcjLsc8z


Assignment Section H Multiple True False Type Questions

1. STATEMENT-1 : If  then 

STATEMENT-2 : The number of positive

integral solution of  where 

 is 2. STATEMENT -3 : If 

 then the

exact range of  is 

A. T T F

B. F T F

C. T T T

D. F F T

Answer: C

Watch Video Solution

tan2(sin− 1 x) > 1

x ∈ ( − 1 − ) ∪ ( .1).
1

√2

1

√2

+ cot − 1( ) = cot − 1( ),
tan− 1 1

y

1

x

1

3

< 1,
x

y

sin− 1 x = − cos − 1 √1 − x2 and sin− 1 y = cos − 1 √1 − y2,

(tan− 1 x + tan 6 − 1y) [ − , ].
π

4

π

4

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


Assignment Section I Subjective Type Question

1. Let  then the value of

 is ……

Watch Video Solution

λ = sec2(tan− 1 2) + cos ec2(cot − 1 3) + 2

17λ2 + 7

2. The value of  is given by , a,

b being rational numbers, then (b-a) equals……

Watch Video Solution

cot − 1(cot( − 10)) + cos − 1(cos 10) a + bπ

3. If M and m are the greatest and least value of the function

 then the value of  is …..

Watch Video Solution

f(x) = (cos − 1 x)
2

+ (sin− 1 x)
2

( )
3

M + 9m

m

https://dl.doubtnut.com/l/_XhDjqh5Dnb27
https://dl.doubtnut.com/l/_BVW58OlFAANR
https://dl.doubtnut.com/l/_Hd0SqlsgcSMM


4. The value of 

 is

Watch Video Solution

sin− 1
⎛

⎝
cot

⎛

⎝
sin− 1 √ + cos − 1. + sec− 1 √2

⎞

⎠

⎞

⎠

2 − √3

4

√12

4

5.   

The value of xy is

Watch Video Solution

ax + b(sec(tan− 1 x)) = c and ay + b(sec(tan− 1 y)) = c

6. A ball A of mass m falls on the surface of the earth from in�nity.

Another ball B of mass 2m falls on the earth from the height equal to six

times the radius of the earth. Then ratio of velocities of A and B on

reaching the earth is  where x and y are coprimes. Find x+y .

Watch Video Solution

√x/y

https://dl.doubtnut.com/l/_r4bQnyXwDdIB
https://dl.doubtnut.com/l/_NtiYLR9WKItK
https://dl.doubtnut.com/l/_tutSPGmUKB8X


Assignment Section J Ankash Challengers Questions

1. The total number of solutions of the equation

A. 1

B. 0

C. 2

D. 3

Answer: D

Watch Video Solution

sin− 1( x) + sin− 1( x) = sin− 1 x
3

5
4
5

2. The value (s) of  satisfying the equation

 is

A. (a) 

θ

θ = tan− 1(2 tan2 θ) − (sin− 1( ))
1

2
3 sin 2θ

5 + 4 cos 2θ

nπ +
π

4

https://dl.doubtnut.com/l/_sb78NwNw1y1A
https://dl.doubtnut.com/l/_U5BnDrbmvEcl


B. (b) 

C. (c) 

D. (d) 

Answer: A::B

Watch Video Solution

nπ + tan− 1( − 2)

nπ +
π

3

nπ +
π

6

3. Show that :

 .

A. 

B. 

C. Both (1) & (2)

D. 

Answer: B

Watch Video Solution

2 tan− 1{ tan( − )} = tan− 1( )
tanα

2

π

4

β

2

sinα cos β

cosα + sinβ

tan− 1( )
cosα − sinβ

sinα cos β

tan− 1( )
sinα cos β

cosα + sinβ

tan− 1( )
tanα tanβ

tanα + tanβ

https://dl.doubtnut.com/l/_U5BnDrbmvEcl
https://dl.doubtnut.com/l/_EBcVXN9k6d44


4. The total number of ordered pairs of (x,y) satisfying the equation

 is/are:

A. 0

B. 1

C. 2

D. In�nitely many

Answer: A

Watch Video Solution

13 + 12[tan− 1 x] = 24[Inx] + 8[ex] + 6[cos − 1 y]

https://dl.doubtnut.com/l/_EBcVXN9k6d44
https://dl.doubtnut.com/l/_Cc7T7tYtr3ak

