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ANSWER 1 (A) 
 
 4 8f   (Given) ..................... (1) 

 
lim

4
f x

x 
 =

2lim 16

4 4

x

x x



 
 

  = 
  lim 4 4

4 4

x x

x x

 

 
 

  =    
lim

4 ... 4, 4 4 0
4

x x x x
x

     


 

  = 4 + 4 = 8        ..................... (2) 

 From (1) and (2), 

    
lim

4
4

f x f
x




 

 f is continuous at x = 4. 
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ANSWER 1 (B) 
 

Let 
2

2

1

x
y

x





  

 Differentiating both sides with respect to x, 

 
dy

dx
  = 

    

 
2

2
2

1 2 2

1

x x x

x

  


  

  = 

 

2 2

2
2

1 2 4

1

x x x

x

  


  

  = 

 

2

2
2

1 4

1

x x

x

 


  

  
dx

dy
  = 

1
,  where 0

dy

dy dx

dx


 
 
 

  

  = 
 

 

2
2

2

1

1 4

x

x x
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ANSWER 1 (C) 
 
Since sin x and 9 are continuous functions, sin x – 9 is continuous for all .x R  

Also,x
2
 – 9 being polynomial function, is continuous for all real x. 

 f being the ratio of two continuous functions, is continuous except when its denominator  

sin x – 9 = 0. 

But sin x – 9  0 for any x R , because 1 sin 1x    for all .x R  

(2 MARKS) 

ANSWER 1 (D) 
 

2 ,t tx e y e    

 Differentiating x and y w.r.t. t, we get, 

 
dx

dt
  =    2 2 . 2t td d

e e t
dt dt

   

  = 2 2 x 2 = 2t te e   

 and 
dy

dt
=    .td d

e e t
dt dt

   

  + 
1

 x 
2 2

t
t e

e
t t
   

 
dy

dx
  = 

 

  2

2/

/ 2

t

t

e

tdy dt

dx dt e

 
  
    

  = 
2

24 . 4

t t t

t

e e

t e t



   

(2 MARKS) 

ANSWER 1 (E) 
 
 0f k  (Given)        ..................... (1) 

 
lim

0
f x

x 
 = 

 lim log 1 3

0 5

x

x x




 

  = 
 lim log 1 3 3

 x 
0 3 5

x

x x




 

  = 
 lim log 1 33

.
05 3

x

x x
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  =  
3

1
5

 

  ..
 lim log 1

0,3 0 and 1
0

t
x x

t t

 
   

 
 

   
lim 3

0 5
f x

x



      ..................... (2) 

Since f is continuous at x = 0, 

    
lim

0
0

f f x
x




 

  
3

5
k        ..................... [By (1) and (2)] 
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ANSWER 1 (F) 
 

 x = xin
3
, y = cos

3
 

 

 Differentiating x and y w.r.t. , we get, 

 

 
  

  
 

 

  
      

 = 3 (sin )
2
 , 

 

  
        

 

 = 3 sin
2
  cos  

 and 
  

  
 

 

  
        = 3 (cos )

2
 

 

  
 (cos ) 

 = 3 cos
2
  (sin ) =  3 cos

2
  sin  

  

  
  

  
  

(
  

  
)

(
  

  
)
 = 

            

           
 

 = 
     

    
 =  cot . 
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ANSWER 2 (A) 
 

 
lim

0
f x

x 
 = 

2

lim cos3 cos

0

x x

x x




 

  = 
2

3 3
2sin .sin

lim 2 2

0

x x x x

x x

    
    

   


 

  = 
2

lim 2sin 2 .sin

0

x x

x x




 

  = 
lim sin 2 sin

2. .  x 2
0 2

x x

x x x



 

  = 
lim limsin 2 sin

4 .
0 02

x x

x xx x


 
 

  =   
lim sin

4 1 1 ... 0,2 0 and 1x x


 

 
    

 
 

  
lim

4
0

f x
x

 


 

Now, f is continuous at x = 0. 

    
lim

0
0

f f x
x




 

  0 4.f  
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ANSWER 2 (B) 

 
 

3
2 2

2 5x xy y    

 Differentiating both sides w.r.t. x, we get, 

    
1

2
3

2 . 2 0
2

d dy
x xy xy y

dx dx
     

  
3 3

2 .  x 1 2 0
2 2

dy dy
x xy x y y

dx dx

 
     

 
 

 
3 3

2 . . 2 0
2 2

dy dy
x x xy y xy y

dx dx
      

   4 3 3 4 0
dy dy

x x xy y xy y
dx dx
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  3 4 4 3
dy

x xy y x y xy
dx

      

     3 4 4 3
dy

y x x y x x y y
dx

     

  
 
 

4 3

3 4

x x y ydy

dx y x x y

 



  

  = 
4 3

4 3

x y yx

y y x x
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ANSWER 2 (C) 
 

Given f is continuous at x = 1. 

  1f  =  
lim

1
f x

x 
 

  = 
 

2

lim 1 cos

1 1

x

x x



 
 

Put  1 1x t x t      

as 1, 0x t   

  1f  = 
 

2

1 cos 1lim

0

t

t t

   


 

  = 
 
2

lim 1 cos

.

t

t t

  


 

  = 
2

lim 1 cos

0

t

t t




 

  = 
2

lim 1 cos 1 cos
 x 

0 1 cos

t t

t t t

 



 

 
 

    as 0; 1 cos 0t t    

  = 
 

2lim 1 cos

0 1 cos

t

t t







 
 

  = 
 

2lim sin

0 1 cos

t

t t



 
 

  = 
 

2 2lim sin
 x 

0 1 cos

t

t t t

 

 

 
 

  
 

  = 1 x 
2

2
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  = 
2

2


 

            
2

1
2

f
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ANSWER 2 (D) 
 
x

y
 = sin y + 5x 

 

  log x
y
 = log (sin y + 5x)   y log x= log (sin y + 5x) 

 

 Differentiating both sides w.r.t. x, we get, 

 y  
 

  
       + (log x) 

  

  
 = 

 

       
 

 

  
 (sin y + 5x) 

 

  y  
 

 
       

  

  
 

 

       
(     

  

  
  ) 

 

  
 

 
       

  

  
 

    

        

  

  
 

 

       
 

 

  (     
    

       
)

  

  
 

 

       
 

 

 
 

 

  *
                      

       
+

  

  
 = 

            

          
 

 

  [(log x) (sin y + 5x) – cos y] 
  

  
 

            

 
  

 

  
  

  
 = 

             

                         
. 
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ANSWER 3 (A) 
 

 

lim

2

f x
x

 
  

 

 = 
2

3

lim
cos

1 sin
2

x

x x
 

  
 

 

   = 
2

3

lim
1 sin

1 sin
2

x

x x
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   = 
  

  2

lim
1 sin 1 sin

1 sin 1 sin sin
2

x x

x x x x


 
 

    
 

 

   = 
2

lim
1 sin

1 sin sin
2

x

x x x



 

   
 

 

   .. , sin sin 1 1 sin 0
2 2 2

x x x x
   

        
 

 

   = 

 

 2

lim 1 sin

2

lim 1 sin sin

2

x

x

x x

x







 
  

 

 

 
  

 

 

   = 
2

1 sin
2

1 sin sin
2 2



 



 

 

   = 
1 1 2

1 1 1 3




 
      .................... (1) 

 

 

lim

2

f x
x

 
  

 

 = 
2

lim
2 1 sin

cos
2

x

x x


 
 

  
 

 

   = 
2

lim
2 1 sin 2 1 sin

 x 
cos 2 1 sin

2

x x

xx x


   

  
 

   = 
  2

lim
2 1 sin

1 sin 2 1 sin
2

x

x x x


 
 

    
 

 

   = 
   

lim
1 sin

1 sin 1 sin 2 1 sin
2

x

x x x x



 

     
 

 

   = 
  

lim
1

1 sin 2 1 sin
2

x x x
 

    
 

 

   ..................... , sin sin 1 1 sin 0
2 2 2

x x x x
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   = 

 
 

1

2 1 sinlim
1 sin  xlim

2
2

x
x

x
x




 


 
   

   
 

 

   = 
1

1 sin 2 1 sin
2 2

   
    

  

 

   = 
  

1 1 1

2 x 2 2 4 21 1 2 1 1
 

  
  ..................... (2) 

 From (1) and (2), 

 

   lim lim

2 2

f x f x

x x
 



   
    

   

 

 2 2
x x

 
 

   
    

   
 

  

   lim lim

22

f x f x

xx






      
  

 

  

   does not existlim

2

f x

x



 

  f is discontinuous at .
2

x


  

 This discontinuity cannot be removed. 
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ANSWER 3 (B) 
 

y x yx e    

  log logy x yx e    

   log logy x x y e    

   log ... log 1y x x y e     

   log 1 logy y x x y x x       

  
1 log

x
y

x
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dy

dx
  = 

1 log

d x

dx x

 
 
 

  

  = 
     

 
2

1 log . 1 log

1 log

d d
x x x x

dx dx

x

  


  

  = 

 

 
2

1
1 log .1 0

1 log

x x
x

x

 
   

 


  

  = 
 

2

1 log 1

1 log

x

x

 


  

  = 
 

2

log

1 log

x

x
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ANSWER 3 (C) 

For  
2 1

0, , 0
xe

x f x a
ax


    

  
lim

0
f x

x 
 = 

2lim 2 1 2
x 

0 2

x

x x a




 

   = 
2lim2 1

0 2

xe

xa x




 

   = 
lim2 1

x 1 ... 0,2 0 and 1
0

te
x x

ta t

 
   

 
 

   = 
2

a
 

Also,  0 1f          ..................... (Given) 

Now, f is continuous at x = 0 

    
lim

0
0

f x f
x 




 

 
2

1 2a
a
    

For  
 log 1 7

0, , 0
x

x f x b
bx


    

  
lim

0
f x

x 
 = 

 lim log 1 7

0

x

x bx




 

   = 
 lim log 1 7 7

x 
0 7

x

x x b




 

   = 
 lim log 1 77

0 7

x

xb x
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   = 
7

 x 1
b

 

   ..................... 
 lim log 1

0,7 0 and 1
0

t
x x

t t

 
   

 
 

   = 
7

b
 

Since, f is continuous at    
lim

0, 0
0

x f x f
x 

 


 

 
7

1 7b
b
    

Hence, a = 2 and b = 7. 
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ANSWER 3 (D) 
 

log (
     

     ) = k 

 

  
     

      = e
k
 = p …..(Say) 

 x
4
  y

4
 = px

4
 + py

4
 

  y
4
 + py

4
 = x

4
 px

4
 

  (1 + p)y
4
 = (1 – p)x

4
 

 
  

   
   

   
 

 

  
 

 
 √

   

   

 
                                                                                        ……(A constant) 

Differentiating both sides w.r.t. x, we get, 

 

 

  
(
 

 
) = 0 

 

 
 

  

  
  

 

  
   

  
 = 0 

 

 x 
  

  
     = 0 

 

 x 
  

  
 = y 

 
  

  
 = 

 

 
. 
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Alternative Method : 

log (
     

     
) = k 

 log (x
4
 – y

4
) – log (x

4
 + y

4
) = k 

 

Differentiating both sides w.r.t. x, we get, 

 

      
 

  
        

 

      
 

  
(x

4
 + y

4
) = 0 

 


 

     (         

  
)  

 

     (         

  
)   0 

 

 
   

     
 

   

     

  

  
 

   

     
 

   

     

  

  
 = 0 

 

 
   

     

  

  
 

   

     

  

  
 

   

      
   

      

 

 4y
3
 (

 

      
 

     )
  

  
  4x

3
 (

 

      
 

      ) 

 

 4y
3
 *

           

              +
  

  
 4x

3
 *

           

              
+ 

 

 4y
3
 (2x

4
) 

  

  
 = 4x

3
 (2y

4
) 

 

 8x
4
y

3
 
  

  
 = 8x

3
y

4
 

 

 x 
  

  
 = y 

 

 
  

  
 = 

 

 
. 
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