
 
 

Copyright © www.studiestoday.com All rights reserved. No part of this publication may be 
reproduced, distributed, or transmitted in any form or by any means, including 

photocopying, recording, or other electronic or mechanical methods, without the prior 
written permission. 

 

CBSE Class 12 Mathematics Differentiation 

Worksheet 
 Inverse Trigonometric Diff. 

Q1. 
𝑦 = cos−1 (

2x−3√1−𝑥2

√13
). Find 

𝑑𝑦

𝑑𝑥
. 

Sol.1 
We have,𝑦 = cos−1 (

2x−3√1−𝑥2

√13
) 

put  𝑥 = sin𝜃 

                    𝑦 = cos−1 (
2sin𝜃−3cos𝜃

√13
) 

      ⇒    𝑦 = cos−1 (
2

√13
sin𝜃 −

3

√13
. cos𝜃) 

    let    sin𝛼 =
2

√13
&cos𝛽 =

3

√13
    …...{cos𝜃 = √1 − sin2𝜃 = √

1−4

13
=

3

√13
} 

      ⇒    𝑦 = cos−1(sin𝛼. sin𝜃 − cos𝛼. cos𝜃) 

      ⇒    𝑦 = cos−1(−(cos𝜃. cos𝛼 − sin𝜃. sin𝛼)) 

      ⇒    𝑦 = cos−1(−cos(𝜃 + 𝛼))           …....{cos A . cos B – sin A – sin B = cos(A + B)} 

      ⇒    𝑦 = 𝜋 − cos−1(cos(𝜃 + 𝛼))        …....{cos-1 (-x) = 𝜋- cos-1 x} 

      ⇒    𝑦 = 𝜋 − (𝜃 + 𝛼). 

      ⇒    𝑦 = 𝜋 − sin−1𝑥sin−1 (
2

√3
){Constant} 

Diff w.r.t  x 

                   
𝑑𝑦

𝑑𝑥
= −

1

√1−𝑥2
     Ans. 

Q2. 
 𝑦 = sin−1 (

2𝑥+1

1+4𝑥).   Find 
𝑑𝑦

𝑑𝑥
. 

Sol.2 
 𝑦 = sin−1 (

2𝑥+1

1 + 4𝑥
) 

⇒ 𝑦 = sin−1 (
2.2𝑥

1+(2𝑥)2)  

Put    2𝑥 = tan𝜃 

⇒ 𝑦 = sin−1 (
2tan𝜃

1+tan2𝜃
)  

⇒ 𝑦 = sin−1(sin(2𝜃)) 
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⇒ 𝑦 = 2𝜃 

⇒ 𝑦 = 2tan−1(2𝑥) 

Diff  w.r.t.  x 

⇒
𝑑𝑦

𝑑𝑥
= 2.

1

1+(2𝑥)2 . 2𝑥. log2  …....{
𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥log𝑎} 

⇒
𝑑𝑦

𝑑𝑥
=

2𝑥+1.log2

1+4𝑥  Ans 

Q3. 𝑦 = sin−1(𝑥√1 − 𝑥 − √𝑥√1 − 𝑥2). Find 
𝑑𝑦

𝑑𝑥
. 

Sol.3 We have,   𝑦 = sin−1(𝑥√1 − 𝑥 − √𝑥√1 − 𝑥2) 

put     x = sin A  and  √𝑥= sin B 

  ⇒      𝑦 = sin−1(sin𝐴√1 − sin2𝐵 − sin𝐵√1 − sin2𝐴) 

  ⇒      𝑦 = sin−1(sin𝐴. cos𝐵 − sin𝐵. cos𝐴) 

  ⇒      𝑦 = sin−1(sin(𝐴 − 𝐵)) 

  ⇒      𝑦 = 𝐴 − 𝐵 

  ⇒      𝑦 = sin−1𝑥 − sin−1√𝑥 

Diff  w.r.t.  x 

  ⇒      
𝑑𝑦

𝑑𝑥
=

1

√1−𝑥2
−

1

√1−𝑥
.

1

√2√𝑥
 

  ⇒      
𝑑𝑦

𝑑𝑥
=

1

√1−𝑥2
−

1

2√𝑥−𝑥2
   Ans. 

 Diff. Of A Function w.r.t. Another Function 

Q4. 
Diff. tan−1 (

√1−𝑥2

𝑥
)w.r.t.  cos−1(2x√1 − 𝑥2). 

Sol.4 
 Let    𝑢 = tan−1 (

√1−𝑥2

𝑥
) 

put     𝑥 = sin𝜃 

⇒ 𝑢 = tan−1 (
√1 − sin2𝜃

sin𝜃
) 

⇒ 𝑢 = tan−1 (
cos𝜃

sin𝜃
) 

⇒ 𝑢 = tan−1(cot𝜃) 

put    𝑥 = sin𝜃 

⇒ 𝑣 = cos−1(2sin𝜃√1 − sin2𝜃) 

⇒ 𝑣 = cos−1(2sin𝜃. cos𝜃) 

⇒ 𝑣 = cos−1(sin(2𝜃)) 

⇒ 𝑣 = cos−1 (cos (
𝜋

2
− 2𝜃)) 

⇒ 𝑣 =
𝜋

2
− 2𝜃 
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⇒ 𝑢 = tan−1 (tan (
𝜋

2
− 𝜃)) 

⇒ 𝑢 =
𝜋

2
− 𝜃 

⇒ 𝑢 =
𝜋

2
− sin−1𝑥 

Diff w.r.t.  x 

         
𝑑𝑦

𝑑𝑥
=

−1

√1−𝑥2
    

let     𝑣 = cos−1(2x√1 − 𝑥2) 

⇒ 𝑣 =
𝜋

2
− 2sin−1𝑥 

Diff  w.r.t.   

         
𝑑𝑣

𝑑𝑥
= 0 −

2

√1−𝑥2
= −

2

√1−𝑥2
    

Now  
𝑑𝑢

𝑑𝑥
=

𝑑𝑢 𝑑𝑥⁄

𝑑𝑣 𝑑𝑥⁄
⇒

𝑑𝑢

𝑑𝑣
=

−1

√1−𝑥2

−2

√1−𝑥2

=
1

2
 

Q5 Diff sin−1(2𝑎𝑥√1 − 𝑎2𝑥2)w.r.t. √1 − 𝑎2𝑥2. 

Sol.5 Let    𝑢 = sin−1(2𝑎𝑥√1 − 𝑎2𝑥2) 

put    𝑎𝑥 = sin𝜃 

         𝑢 = sin−1(2sin𝜃√1 − sin2𝜃)   

⇒ 𝑢 = sin−1(2sin𝜃. cos𝜃) 

⇒ 𝑢 = sin−1(sin(2𝜃)) 

⇒ 𝑢 = 2𝜃 

⇒ 𝑢 = 2sin−1(𝑎𝑥) 

Diff  w.r.t.  x 

         
𝑑𝑢

𝑑𝑥
=

2

√1−𝑎2𝑥2
. (𝑎) =

2a

√1−𝑎2𝑥2
 

let     𝑣 = √1 − 𝑎2𝑥2 

Diff  w.r.t.  x 

         
𝑑𝑣

𝑑𝑥
=

1

2√1−𝑎2𝑥2
(−2𝑎2𝑥) 

         
𝑑𝑣

𝑑𝑥
=

−𝑎2𝑥

√1−𝑎2𝑥2
 

Now  
𝑑𝑢

𝑑𝑣
=

𝑑𝑢 𝑑𝑥⁄

𝑑𝑣 𝑑𝑥⁄
=

2a

√1−𝑎2𝑥2

−𝑎2𝑥

√1−𝑎2𝑥2

   

⇒
2a

−𝑎2𝑥
 

.. .
𝑑𝑢

𝑑𝑣
=

−2

𝑎𝑥
  Ans. 
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Q6. 
Diff. tan−1 (

cos𝑥

1+sin𝑥
)w.r.t. sec-1 x. 

Sol.6 
Let    𝑢 = tan−1 (

cos𝑥

1+sin𝑥
) 

⇒ 𝑢 = tan−1 (
sin (

𝜋
2

− 𝑥)

1 + cos (
𝜋
2

− 𝑥)
) 

⇒ 𝑢 = tan−1 (
2sin (

𝜋
4

−
𝑥
2

) . cos (
𝜋
4

−
𝑥
2

)

2cos𝑥 (
𝜋
4

−
𝑥
2

)
) 

⇒ 𝑢 = tan−1 (tan (
𝜋

4
−

𝑥

2
)) 

⇒ 𝑢 =
𝜋

4
−

𝑥

2
 

Diff  w.r.t.  x 

          
𝑑𝑢

𝑑𝑥
= −

1

2
 

let      𝑣 = 𝑠𝑒𝑐−1𝑥 

Diff  w.r.t. x 

         
𝑑𝑣

𝑑𝑥
=

1

𝑥√𝑥2−1
 

Now 
𝑑𝑢

𝑑𝑣
=

𝑑𝑢 𝑑𝑥⁄

𝑑𝑣 𝑑𝑥⁄
=

−1 2⁄
1

𝑥√𝑥2−1

 

         
𝑑𝑢

𝑑𝑣
=

−𝑥√𝑥2−1

2
    Ans. 

 Continuity & Differentiability 

Q7. If 𝑓(𝑥) is continues at x = 1. Find the values of  a and b. 

𝑓 (𝑥)   =   {3𝑎𝑥 +  𝑏  ;   𝑥 >  1} 

              {3𝑎𝑥 +  𝑏  ;   𝑥 =  1}  

              {5𝑎𝑥 –  2𝑏 ;  𝑥 <  1}  

Sol.7 LHL = (5𝑎𝑥 –  2𝑏) 

Put 𝑥 =  1 –  ℎ  and  ℎ →  0 

LHL =   (5𝑎 (1 –  ℎ) –  2𝑏) 

⇒LHL =  5𝑎 –  2𝑏 

RHL =    (3𝑎𝑥 +  𝑏) 
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put x = 1 + h and  h → 0 

RHL =   [3𝑎(1 +  ℎ)  +  𝑏] 

⇒RHL =  [3𝑎 +  𝑏] 

Now  𝑓(1)  =  11 

Since f(x) is continuous at 𝑥 =  1 

...  LHL = RHL = f(1) 

⇒ 5𝑎 –  2𝑏 =  3𝑎 +  𝑏 =  11 

consider  5𝑎 –  2𝑏 =  11 

     and     3𝑎 +  𝑏 =  11 

solving these equations we get 

a = 3 and  b = 2 

...  𝑓(𝑥) is continuous at x = 1 for 𝑎 =  3 & 𝑏 =  2 

Q8. The function f(x) is continues on [0, 8]. find the value of 'a' and 'b'. 

f (x)  =   {x2 + ax  ;  0 ≤ x < 2} 

              {3x + 2  ;  2 ≤ x ≤ 4} 

              {2ax + 5b ; 4 < x ≤ 1} 

Sol.8 Since  f(x) is also continuous in [0 , 8] 

...  f(x) is also continuous at x = 2 and x = 4 

continuously at x = 2 

LHL =   (x2 + ax + b) 

put  x = 2 – h  and  h → 0 

...  LHL =  [(2 – h)2 + a(2 – h) + b] 

LHL = 4 + 2a + b 

RHL =  (3x + 2) 

put  x = 2 + h  & h → 0 

⇒RHL =  (3(2 + h) + 2) 

⇒RHL = 8 

f(2) = 3(2) + 2 = 8 

we have ,   LHL = RHL = f(2) 

⇒4 + 2a + b = 8 = 8 

⇒2a + b = 4                             …...(1) 

continuity at x = 4 

LHL =  (3x + 2) 
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put x = 4 – h and h → 0 

LHL 

=  (3(4 – h) + 2) 

... LHL = 14 

RHL =  (2ax + 5b) 

put x = 4 + h  and  h→ 0 

⇒RHL  (2a(4 + h) + 5b) 

⇒RHL = 8a + 5b 

Now f(4) = 3(4) + 2 = 14 

we have ,     LHL = RHL = f(4) 

⇒14 = 8a + 5b = 14 

⇒8a + 5b = 14                          …...(2) 

solving (1) & (2) 

we get    a = 3 &  b = -2 

...  f(x) is continuous in [0 , 8]  for a = 3 & b = -2         (Ans.) 

Q9 If f(x)  is continues at x = 2. Find the value of a and b. 

f (x)  =   {
1−sin𝑥

3cos2𝑥
; 𝑥 <

𝜋

2
} 

              {𝑎; 𝑥 =
𝜋

2
} 

              {
𝑏(1−sin𝑥)

(𝜋−2x)2 ; 𝑥 >
𝜋

2
} 

Sol.9 
LHL =[

1−sin3𝑥

3cos2𝑥
] 

put  𝑥 =
𝜋

2
− ℎ and ℎ → 0 

...  LHL = [
1−sin3(

𝜋

2
−ℎ)

3cos2(
𝜋

2
−ℎ)

] 

             = [
1−cos3ℎ

3sin2ℎ
] 

             = [
(1−cosℎ)(1+cos2ℎ+cosℎ)

3(1+cos2ℎ)
]        …...{𝑎3 − 𝑏3 = (𝑎 − 𝑏)(𝑎2 + 𝑏2 + 𝑎𝑏)} 

             = [
(1−cosℎ)(1+cos2ℎ+cosℎ)

3(1+cosℎ)(1−cosℎ)
] 

             = [
1+cos2ℎcosℎ

3(1+cosℎ)
] 
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LHL     = 
1+1+1

3(1+1)
=

1

2
 

RHL     = [
𝑏(1−sin𝑥)

(𝜋−2x)2 ] 

put           𝑥 =
𝜋

2
+ ℎ&ℎ → 0 

RHL     = [
𝑏(1−sin(

𝜋

2
+ℎ))

(𝜋−2(
𝜋

2
+ℎ)

2
)

] 

             = [
𝑏(1−cosℎ)

(𝜋−𝜋−2h)2] 

             = (
𝑏.2sin2(ℎ 𝜋⁄ )

4h2 ) 

⇒RHL = [
2b.sin2(ℎ 2⁄ )

4
ℎ2

4
×4

] 

             = 
2b

16
(

sin2(ℎ 2⁄ )

ℎ2 4⁄
) 

RHL     = 
𝑏

8
                       …..{(

sin2𝑥

𝑥2 ) = 1} 

          𝑓 (
𝜋

2
) = 𝑎 

since f(x) is continuous  at x = 2 

...  LHL = RHL = f(2) 

  ⇒
1

2
=

𝑏

8
= 𝑎 

   ⇒ 𝑏 = 4and𝑎 =
1

2
 

...  f(x) is continuous at x = 2 if𝑎 =
1

2
and𝑏 = 4 Ans. 

Q10. Find the value of 'a' so that f(x) is continues at 𝑥 =  0. 

f (x)  =   {𝑎sin (
𝜋

2
𝑥 +

𝜋

2
) ; 𝑥 ≤ 0} 

              {
tan𝑥−sin𝑥

𝑥3 ; 𝑥 > 0} 

Sol.10 
LHL = [𝑎sin

𝜋

2
(𝑥 + 1)] 

put  x = 0 – h = -h  and  h → 0 

...  LHL = 

             = 𝑎sin (
𝜋

2
) 

LHL = a 
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RHL     = (
tan𝑥−sin𝑥

𝑥3 ) 

put    x = 0 + h = h  and   h → 0 

... RHL = [
tanℎ−sinℎ

ℎ3 ] 

             = [
sinℎ

cosℎ
−sinℎ

ℎ3 ] 

             = [
sinℎ−sinℎ.cosℎ

ℎ3.cosℎ
] 

             = [
sinℎ(1−cosℎ)

ℎ3.cosℎ
] 

             = [
sinℎ.2sin2(ℎ 2⁄ )

ℎ3.cosℎ
] 

             = [
sinℎ

ℎ
.

2sin2(ℎ 2⁄ )

ℎ2

4
×4

.
1

cosℎ
] 

             = 
2

4
(

sinℎ

ℎ
) . (

sin2(ℎ 2⁄ )

ℎ2 4⁄
) . (

1

cos𝑥
) 

             = 
1

2
(1)(1)(1)                                   ….........{(

sin𝑥

𝑥
) = 1&(cos𝑥) = 1} 

RHL     = 
1

2
 

f(0)       = 𝑎sin
𝜋

2
(0 + 1) = 𝑎sin

𝜋

2
= 𝑎 

since f(x) is continuous at x = 0 

LHL =  RHL = 𝑓(0) 

⇒ 𝑎 =
1

2
= 𝑎                        

∴  𝑎 =
1

2
  Ans. 
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