
LHL = 
0

(2 ) (2)
lim
h

f h f

h

 
  

0

2 2

30,[2 ] 1

h

h

h

 
 

  
   

 

0

[2 ] [2].
lim
h

h

h

 
  

0 0

1 2 1
lim lim
h hh h  

 
   

  =  

Hence, limit does not exist.  

f is not differentiable at x = 2 

 

Exrcise - 53 

Find 
dy

dx
 in the following: 

 

Q1. 2 3 sinx y x   

A.1. Given, 2n + 3y =  

Differentiating w r t x we get, 

(2 3 ) sin
d d

x y x
dx dx

   

 2 3 cos .
dy

x
dx

   

3 cos 2
dy

x
dx

    

cos 2

3 .

dy x

dx


 
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Q2. 2 3 sinx y y   

A.2. Given, 2x + 3y = sin y. 

Differentiating w r t x. we get, 

(2 3 ) sin
d d

x y y
dx dx

   

2 3 cos
dy dy

y
dx dx

    

cos y 3 2
dy dy

dx dx
   

(cos 3) 2
dy

y
dx

    


2

cos 3

dy

dx y



 

 

Q3. 2 cosax by y   

A.3. Given, ax + by2 = cos y. 

Differentiating w r t ‘x’ we get, 

 2 cos
d dx

ax by y
dx dx

   

a + b 2y =  sin y
dy

dx
 + sin y

dy

dx
 = a 


9

.
2 sin

dy

dx by y





 

 2by 
dy

dx  
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Q4. 2 tanxy y x y    

A.4. Given, xy + y2 = tan x + y  Differentiating w r t x we get, 

 2 (tan )
d d

xy y x y
dx dx

    

2
2dy dx dy dy

x y dx x
dx dx dx dx

      

22 sen
dy dy dy

x y x y
dx dx dx

      

2( 2 1) sec
dy

x y x y
dx

      

2sin

2 1.

dy x y

dx x y


 

 
 

 

Q5. 2 2 100x xy y    

A.5. Given, x2 + xy + y2 = 100. 

Differentiating w r t ‘x’ we get, 

 2 2 (100)
d d

x xy y
dx dx

    

2 2 0.
dy dx dy

x x y y
dx dx dx

      

2 2
dy dy

x y x y
dx dx

      

(2 )

( 2 )

dy x y

dx x y

 
 


 

 

Q6. 3 2 2 3 81x x y xy y     

A.6. Given,  x3 + x2y + xy2 + y3 = 81. 
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Differentiating w r t ‘x’ we get, 

 3 2 2 3d
x x y xy y

dx
    = 

(81)d

dx
 

3
2 2 3 0

dx d d d
x y xy y

dx dx dx dx
      

2 2
2 2 2 23 3 0

dy dx xdy dx dy
x x y y y

dx dx dx dx dx
        

2 2 2 23 2 2 3 0.
dy dy dy

x x xy xy y y
dx dx dx

        

 2 22 3
dy

x xy y
dx

    =  (3x2 + 2xy + y2) 

 
 

2 2

2 2

3 2

2 3 .

x xy ydy

dx x xy y

  


 
 

 

 

Q7. 2sin cosy xy k   

A.7. Given, sin2y + cos xy =  

Differentiating w r t ‘x’ we get, 

 2sin cos
d d

y xy
dx dx

   


2sin cos 0. 

d d
y xy

dx dx
   

2sin (sin ) ( sin ) ( ) 0.
d d

y y xy xy
dx dx

     

2sin cos sin 0. 
dy dy

y y xy x y
dx dx

 
    

 
 

2sin 2 sin sin 0
dy dy

y x xy y
dx

xy
dx

     
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 {sin 2x = 2sin x cos x} 

[sin 2 sin ] sin .
dy

y x xy y xy
dx

    

sin
.

sin 2 sin

dxy y xy

dx y x xy
 


 

 

Q8. 2 2sin cos 1x y   

A.8. Given, sin2x + cos2y = 1. 

Differentiating w r t ‘x’ we get, 

d

dx
 (sin2x + cos2y) = 1.

d

dx
 

2 2sin cos 0
d d

x y
dx dx

    

sin cos
2sin 2cos 0

d x d y
x y

dx dx
    

 2sin x cos x + 2 cos y ( sin y) 0
dy

dx
  

 sin 2x sin 2y
dy

dx
 = 0 

 sin 2y
dy

dx
 = sin 2x { sin 2 = 2sin  cos } 

sin 2
.

sin 2

dy x

dx y
 

 

 

Q9. 
1

2

2
sin

1

x
y

x

  
  

 
 

A.9  Given, y = sin1
2

2
.

3

x

x

 
 

 
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Let x = tan .  = tan1x 

y = sin1
2

2 tan

1 tan

 
   

 = sin1(sin 2) = 2. 

y = 2 tan1x. 
2

2tan
sin 2

1 tan

 
  

  
 

Differentiating w r t ‘x’ we get, 

12 tan
dy d

x
dx dx

  

2

1
2

1 x
 


 

2

2

1 .

dy

dx x
 


 

Q10. 
3

1

2

2 1 1
tan ,

1 3 3 3

x x
y x

x

  
    

 
 

A.10. Given, 

y = tan1

3

2

3

1 3

x x

x

 
 

 
 

Let x = tan .  = tan1x 

3
1

2

3tan tan
tan

1 3tan
y     
  

  
 

y = tan1[tan 3] 
3

2

3tan tan
tan3

1 3tan

  
  

  
 

y = 3 

y = 3 tan1x. 

So, 
1tan

3
dy d x

dx dx



  
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2

3

1

dy

dx x
 

  

 

Q11. 
2

1

2

1
cos , 0 1

1

x
y x

x

  
    

 
 

A.11. Given, y = cos1

2

2

1

1

x

x

 
 
 

 

Let x = tan  = tan1x. 

So, y = cos 1

2

2

1 tan
.

1 tan

  
 
  

 

y cos 1 (cos 2)  
2

2

.

1 tan
cos2

1 tan

  
   

  
 

y = 2 

y = 2 tan 1x 

1tan
2

dy d x

dx dx



   

2

2

1 .

dy

dx x
 

  

 

Q12. 
2

1

2

1
sin , 0 1

1

x
y x

x

  
    

 
 

A.12. Given, y = sin1

2

2

1

1

x

x

 
 
 

 

Let x = tan  = tan1x. 

So, y = sin 1

2

2

1 tan

1 tan

  
 
  
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y = sin 1 (cos 2). 

y = sin 1 sin 2
2

  
   

  
 

y = 2 . 
2


   

y = 
2


 2 tan1x 

12tan
2

dy d
x

dx dx

 
   

 
 

= 0 
2

2

1 x
 


dy

dx
 = 

2

2
.

1 x




 

Q13. 
1

2

2
cos , 1 1

1

x
y x

x

  
    

 
 

A.13. Given,  y = cos 1
2

2

1

x

x

 
 
 

 

Let x = tan  = tan1x 

Se, y = cos 1
2

2 tan

1 tan

 
   

 

y = cos 1 (sin 20) 

y = cos 1 cos 2
2

  
   

  
 

y = 2 .
2


   

y = 
2


 2 tan1x 
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12tan
2

dy d
x

dx dx

 
   

 
 

2

2
0

1 x
 


 

2

2

1

dy

dx x


 

  

 

Q14.  1 2 1 1
sin 2 1 ,

2 2
y x x x      

A.14. Given, y = sin 1  22 1 .x x  

Let x = sin  = sin 1x. 

Then, y = sin 1  22sin 1 sin    

= sin 1 (2sin cos ) { cos2  + sin2  = 1 sin 2 = 2sin cos ) 

= sin 1 (sin 2) 

= 2 

y = 2 sin1x 

12 sin
dy d

x
dx dx

   

2

2
.

1

dy

dx x
 

  

 

Q15. 
1

2

1 1
sec ,0

2 1 2
y x

x

  
   

 
 

A.15. Given, y = sec 1
2

1

2 1x

 
 

 
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Let x = cos .  = cos 1x 

Then, y = sec1
2

1

2cos 1

 
   

 

= sec 1 1

cos 2

 
  

  { cos 2 = 2 cos2   1} 

 sec 1 (sec 2 ) 

y = 2 

y = 2 cos1x. 

12 cosdy d x

dx dx



   

2

2
.

1

dy

dx x


 

  

 

Exercise - 54 

Differentiate the following w.r.t. x: 

Q1. 
sin

xe

x
 

A.1. Let y = 
sin

xe

x
 

2

sin sin

sin

x
xde d

x e x
dy dx dx

dx x



   

2

sin cos

sin

x xxe e x

x


  

2

(sin cos )

sin .

x x x
e

x



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