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CBSE Class 12 Mathematics Differentiation 

Worksheet 

 Parametric functions 

Q1. 
If 𝑥 = 2cos𝜃 − cos(2𝜃)and𝑦 = 2sin𝜃 − sin(2𝜃). Show that 

𝑑𝑦

𝑑𝑥
= tan (

3𝜃

2
). 

Sol.1 We have,    𝑥 = 2cos𝜃 − cos(2𝜃) 

Diff  w.r.t.  𝜃 

                  
𝑑𝑥

𝑑𝜃
= −2sin𝜃 + 2sin(2𝜃)start  

⇒       
𝑑𝑥

𝑑𝜃
2(sin(2𝜃) − sin𝜃) 

and  𝑦 = 2sin𝜃 − sin(2𝜃) 

Diff  w.r.t 𝜃 

                  
𝑑𝑦

𝑑𝜃
2cos𝜃 − 2cos(2𝜃) 

⇒       
𝑑𝑦

𝑑𝜃
= 2(cos𝜃 − cos(2𝜃)) 

Now,         
𝑑𝑦

𝑑𝑥
=

𝑑𝑦 𝑑⁄ 𝜃

𝑑𝑥 𝑑⁄ 𝜃
=

2(cos𝜃−cos2𝜃)

2(sin2𝜃−sin𝜃)
 

⇒       
𝑑𝑦

𝑑𝑥
=

−2sin(
3𝜃

2
).sin(

−𝜃

2
)

2cos(
3𝜃

2
).sin(

𝜃

2
)

   ...{cos𝐴 − cos𝐵&sin𝐴 − sin𝐵farmula} 

                  
𝑑𝑦

𝑑𝑥
=

sin(3𝜃 2⁄ )

cos(3𝜃 2⁄ )
               ….{sin(−𝜃) = −sin𝜃} 

                  
𝑑𝑦

𝑑𝑥
= tan (

3𝜃

2
)         Ans. 

Q2. 
𝑥 = (𝑡 +

1

𝑡
)

𝑎
and𝑦 = 𝑎𝑡+

1

𝑡 . Find 
𝑑𝑦

𝑑𝑥
. 

Sol.2 
We have,    𝑥 = (𝑡 +

1

𝑡
)

𝑎

 

Diff  w. rt.  t 

     
𝑑𝑥

𝑑𝑡
= 𝑎 (𝑡 +

1

𝑡
)

𝑎−1

. (1 −
1

𝑡2
) 

and 𝑦 = 𝑎𝑡+
1
𝑡  

 Diff  w. r. t   t 

                  
𝑑𝑦

𝑑𝑡
= 𝑎𝑡+

1
𝑡 . log𝑎. (1 −

1

𝑡2
)   … . . {

𝑑

𝑑𝑥
(𝑎𝑥) = 𝑎𝑥log𝑎} 

Now          
𝑑𝑦

𝑑𝑥
=

𝑑𝑦
𝑑𝑡

⁄

𝑑𝑥
𝑑𝑡⁄

=
𝑎𝑡+

1
𝑡 . (1 −

1
𝑡2)

𝑎 (𝑡 +
1
𝑡

)
𝑎−1

. (1 −
1
𝑡2)

 

                  
𝑑𝑦

𝑑𝑥
=

𝑎𝑡+1
𝑡⁄ . log𝑎

𝑎. (𝑡 +
1
𝑡

)
𝑎−1       Ans. 

Q3. 
𝑥 =

sin3𝑡

√cos(2t)
and𝑦 =

cos3𝑡

√cos(2t)
.  Find

𝑑𝑦

𝑑𝑥
. 
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Sol.3 
We have , 𝑥 =

sin3𝑡

√cos(2𝑡)
 

taking log on both sides 

                  log𝑥 = 3log(sin𝑡) −
1

2
log(cos2𝑡)    …...{using log properties} 

Diff  w.r.t 't' 

                  
1

𝑥
.

𝑑𝑥

𝑑𝑡
= 3.

1

sin𝑡
. cos𝑡 −

1

𝑥
.

1

cos(2𝑡)
(−sin2𝑡).2 

⇒               
𝑑𝑥

𝑑𝑡
= 𝑥 [

3

tan𝑡
+ tan(2t)] 

and             𝑦 =
cos3𝑡

√cos(2t)
 

taking log on both sides 

                  log𝑦 = 3log(cos𝑡) −
1

2
log(cos(2𝑡))…...{using log properties} 

Diff  w.r.t  't' 

              =  
tan3𝑡

tan3𝑡
[

−1+3tan2𝑡

3−tan2𝑡
] 

              =  
1

tan𝑡
(

−1+3tan2𝑡

3−tan2𝑡
) 

              =  
−1+3tan2𝑡

3tan−tan3𝑡
 

              =  
−(1−3tan2𝑡)

3tan𝑡−tan3𝑡
 

              =  
−1

tan(3𝑡)
                             …......{tan(3𝜃) =

3tan𝜃−tan3𝜃

1−3tan2𝜃
} 

                  
𝑑𝑦

𝑑𝑥
= −cot(3𝑡)         Ans. 

 Higher Order Derivative 

Q4. 
If 𝑦 = sin−1𝑥, then show that (1 − 𝑥2)

𝑑2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
= 0. 

Sol.4 We have ,  𝑦 = sin−1𝑥 

                  
𝑑𝑦

𝑑𝑥
=

1

√1−𝑥2
 

⇒        √1 − 𝑥2.
𝑑𝑦

𝑑𝑥
= 1 

Diff again w.r.t  x   (product rule) 

                  √1 − 𝑥2.
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
.

1(−2x)

2√1−𝑥2
= 0 

⇒        √1 − 𝑥2 𝑑2𝑦

𝑑𝑥2 −
𝑥

√1−𝑥2
.

𝑑𝑦

𝑑𝑥
= 0 

LCM 

⇒        
(1−𝑥2)

𝑑2𝑦

𝑑𝑥2−𝑥
𝑑𝑦

𝑑𝑥

√1−𝑥2
= 0 

⇒        (1 − 𝑥2)
𝑑2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
= 0    Hence Proved 

Q5. 𝑦 = (cot−1𝑥)2Show that (𝑥2 + 1)2. 𝑦2 + 2x(𝑥2 + 1)𝑦1 = 2. 

Sol.5 We have ,  𝑦 = (cot−1𝑥)2 

Diff  w.rt.  x 

                  
𝑑𝑦

𝑑𝑥
= 2(cot−1𝑥). (

−1

1+𝑥2)          ….{
𝑑

𝑑𝑥
(cot−1𝑥) =

−1

1+𝑥2} 

Downloaded from www.studiestoday.com

Downloaded from www.studiestoday.com



 
 

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. 

 

⇒        (1 + 𝑥2).
𝑑𝑦

𝑑𝑥
= −2cot−1𝑥 

Diff  again   w.r.t.  (product rule on LHS) 

                  (1 + 𝑥2)
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
(2x) =

2

1+𝑥2 

⇒        (1 + 𝑥2)2 𝑑2𝑦

𝑑𝑥2x
2 (1 + 𝑥2)

𝑑𝑦

𝑑𝑥
= 2           (Proved) 

Q6. 
If 𝑦 = 𝑒𝑎cos−1𝑥, show that (1 − 𝑥)2 𝑑2𝑦

𝑑𝑥2 − 𝑥
𝑑𝑦

𝑑𝑥
− 𝑎2𝑦 = 0. 

Sol.6 We have ,    𝑦 = 𝑒𝑎cos−1𝑥 

taking log on both sides 

                  log𝑦 = 𝑎cos1𝑥. log𝑒 

⇒        log𝑦 = 𝑎cos−1𝑥       …...{... log e = 1} 

Diff  w.r.t.  x 

                  
1

𝑦
.

𝑑𝑦

𝑑𝑥
=

−𝑎

√1−𝑥2
 

⇒        √1 − 𝑥2 𝑑𝑦

𝑑𝑥
= −𝑎𝑦   …....(1) 

Diff  again  w.r.t   x   {product rule on LHS} 

⇒        √1 − 𝑥2.
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
.

1

2sqrt1−𝑥2 (−2x) = −𝑎
𝑑𝑦

𝑑𝑥
 

⇒        √1 − 𝑥2.
𝑑2𝑦

𝑑𝑥2 −
𝑥

√1−𝑥2
.

𝑑𝑦

𝑑𝑥
= −𝑎

𝑑𝑦

𝑑𝑥
   

LCM (√1 − 𝑥2) 

⇒        
(1−𝑥2)

𝑑2𝑦

𝑑𝑥2−𝑥
𝑑𝑦

𝑑𝑥

√1−𝑥2
= −𝑎

𝑑𝑦

𝑑𝑥
 

⇒        (1 − 𝑥2)𝑦2 − 𝑥𝑦1 = −𝑎√1 − 𝑥2.
𝑑𝑦

𝑑𝑥
 

 ⇒         (1 − 𝑥2)𝑦2 = 𝑥𝑦1 = −𝑎(−𝑎𝑦)     ….{from   eq. (i)}   

⇒        (1 − 𝑥2)𝑦2 − 𝑥𝑦1 = 𝑎2𝑦    (Proved) 

Q7. If 𝑦 = 𝐴cos(log𝑥) + 𝐵sin(log𝑥)Show that . 

Sol.7 We have ,  𝑦 = 𝐴cos(log𝑥) + 𝐵sin(log𝑥)    …..(1) 

Diff  w.r.t x 

                  
𝑑𝑦

𝑑𝑥
= −𝐴. sin(log𝑥).

1

𝑥
+ 𝐵. cos(log𝑥).

1

𝑥
 

⇒        
𝑑𝑦

𝑑𝑥
=

−𝐴sin(log𝑥)+𝐵𝑐𝑜𝑠(log𝑥)

𝑥
 

⇒        𝑥
𝑑𝑦

𝑑𝑥
= −𝐴sin(log𝑥) + 𝐵cos(log𝑥) 

Diff  w.r.t.  x 

                 𝑦.
1

𝑥
+ log𝑥.

𝑑𝑦

𝑑𝑥
= 1 − 𝑑𝑦 

                 𝑥.
𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
= −𝐴. cos(log𝑥).

1

𝑥
− 𝐵sin(log𝑥).

1

𝑥
 

⇒       𝑥2.
𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
= −[𝐴cos(log𝑥) + 𝐵sin(log𝑥)] 

⇒       𝑥2 𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
= −𝑦      ….{from eq. (i)} 

⇒       𝑥2 𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
+ 𝑦 = 0         (Proved) 

Q8. 
If 𝑦 =

sin−1𝑥

√1−𝑥2
, show that (1 − 𝑥2)𝑦2 − 3xy1 − 𝑦 = 0. 
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Sol.8 
W have ,   𝑦 =

sin−1𝑥

√1−𝑥2
 

⇒       𝑦√1 − 𝑥2 = sin−1𝑥 

Diff  wrt x  (product rule on LHS) 

                 𝑦.
1

2√1−𝑥2
(−2x) + √1 − 𝑥2.

𝑑𝑦

𝑑𝑥
=

1

√1−𝑥2
 

⇒       
−𝑥𝑦

√1−𝑥2
+ √1 − 𝑥2 𝑑𝑦

𝑑𝑥
=

1

√1−𝑥2
 

⇒       
−𝑥𝑦+(1−𝑥2)𝑑𝑦 𝑑𝑥⁄

√1−𝑥2
=

1

√1−𝑥2
 

⇒       (1 − 𝑥2)
𝑑𝑦

𝑑𝑥
− 𝑥𝑦 = 1 

Diff again  w.r.t  x 

                 (1 − 𝑥2).
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
(−2x) − [𝑥.

𝑑𝑦

𝑑𝑥
+ 𝑦. 1] = 0 

⇒       (1 − 𝑥2)
𝑑2𝑦

𝑑𝑥2 − 2x
𝑑𝑦

𝑑𝑥
− 𝑥

𝑑𝑦

𝑑𝑥
− 𝑦 = 0 

⇒       (1 − 𝑥2)
𝑑2𝑦

𝑑𝑥2 − 3x
𝑑𝑦

𝑑𝑥
− 𝑦 = 0   (Proved) 

Q9. 
If 𝑦 = [log(𝑥 + √𝑥2 + 1)]2show that (1 + 𝑥2)

𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
= 2. 

Sol.9 We have , 𝑦 = [log(𝑥 + √𝑥2 + 1)]2 

Diff  w.r.t.  x 

                 
𝑑𝑦

𝑑𝑥
= 2[log(𝑥 + √𝑥2 + 1)].

1

𝑥+√𝑥2+1
. (1 +

1

2√𝑥2+1
(2x)) 

⇒       
𝑑𝑦

𝑑𝑥
= 2. log(𝑥 + √𝑥2 + 1).

1

𝑥+√𝑥2+1
. (

√𝑥2+1+𝑥

√𝑥2+1
) 

⇒       
𝑑𝑦

𝑑𝑥
=

2log(𝑥+√𝑥2+1)

√𝑥2+1
 

⇒       √1 + 𝑥2 𝑑𝑦

𝑑𝑥
= 2log(𝑥 + √𝑥2 + 1) 

Diff again  w.r.t.  (product rule on LHS) 

                 √1 + 𝑥2.
𝑑2𝑦

𝑑𝑥2

𝑑𝑦

𝑑𝑥
.

1

2√1+𝑥2
(2x) =

2

𝑥+√𝑥2+1
. (1 +

2x

2√𝑥2+1
) 

⇒       √1 + 𝑥2.
𝑑2𝑦

𝑑𝑥2 +
𝑥

√1+𝑥2
.

𝑑𝑦

𝑑𝑥
=

2

𝑥+√𝑥2+1
. (

√𝑥2+1+𝑥

√𝑥2+1
) 

⇒       √1 + 𝑥2.
𝑑2𝑦

𝑑𝑥2 +
𝑥

√1+𝑥2
.

𝑑𝑦

𝑑𝑥
=

2

√𝑥2+1
 

LCM in LHS 

⇒       (1 + 𝑥2)
𝑑2𝑦

𝑑𝑥2 + 𝑥
𝑑𝑦

𝑑𝑥
= 2     (Proved) 

Q10. 𝑦 = 𝑐𝑜𝑠𝑒𝑐−1𝑥, show that (𝑥2 − 1)𝑦2 + (2x2 − 1)𝑦1 = 0 

Sol.10 We have ,  y = cosec-1x 

Diff  w.r.t.  x 

                  
𝑑𝑦

𝑑𝑥
= −

1

𝑥√𝑥2−1
 

⇒       (𝑥√𝑥2 − 1).
𝑑𝑦

𝑑𝑥
= −1 

Diff again w.r.t.     {product rule on LHS} 

⇒       (𝑥√𝑥2 − 1).
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
{𝑥.

1(2x)

2√𝑥2−1
+ √𝑥2 − 1} = 0 

⇒       𝑥√𝑥2 − 1.
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
(

𝑥2

√𝑥2−1
+ √𝑥2 − 1) = 0 
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⇒       𝑥√𝑥2 − 1.
𝑑2𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
(

𝑥2+𝑥2−1

√𝑥2−1
) = 0 

LCM. 

⇒       𝑥(𝑥2 − 1).
𝑑𝑦

𝑑𝑥2 +
𝑑𝑦

𝑑𝑥
(2x2 − 1) = 0       (Proved) 
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