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 Notes : 1. Solve all the five questions. 

 2. Each questions carry equal marks. 

 

 

  UNIT - I 

 

 

1. a) Prove that if limit of a function ( ) ( ) ( )0 0f x, y as x, y x , y→  exists, then it is unique. 

 

6 

 b) 
Let ( ) ( ) ( )

3

2 2

x
f x, y , for x, y 0,0

x y
= 

+
 

       ( ) ( )0, for x,y 0,0= =  

Prove that f is continuous at (0, 0). 

 

6 

  OR 

 

 

 c) 
If ( ) ( )2 2 2 2u 3 ax by cz x y z= + + − + +  and 

2 2 2a b c 1+ + =  then show that 

2 2 2

2 2 2

u u u
0

x x x

  
+ + =

  
. 

 

6 

 d) 
If ( )u F x y,y z,z x= − − −  then prove that 

2 2 2

2 2 2

u u u
0

x y z

  
+ + =

  
. 

 

6 

  UNIT - II 

 

 

2. a) If ( )u f x,y=  be a homogeneous function of degree n in x, y then prove that 

u u
x y nu

x x

 
+ =

 
 

6 

 b) 
If x rsin cos ,y rsin sin ,z rcos=   =   =   then find 

( )
( )

x, y,z

r, ,



  
. 

6 

  OR 

 

 

 c) Obtain the expansion of ( ) 2 2f x,y x y 3xy= − +  at the point (1, 2). 

 

6 

 d) Find the stationary points of 
4 4 2 2x y 2x 4xy 2y+ − + − . 

 

6 

  UNIT - III 
 

 

3. a) Find the equations of the tangent and the normal to the curve 
2y x=  from the point ( )1,3 .−  

 

6 
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GUG/S/25/11557 2 

 

 b) Prove that radius of curvature of the curve ( )y f x=  at any point ( )p, x,y  is given by 

( )
3 2

21 y

y

+
 =


 

6 

  OR 

 

 

 c) Find the asymptotes of the curve 
3 2 2 3 2x 2x y xy 2y xy y 1+ − − + − = . 

 

6 

 d) Trace the curves- 

i) ( )2 3y a x x− =  ii) ( )2 2 2 2 2x y a y x= − . 

 

6 

  UNIT - IV 

 

 

4. a) 
If r r r

x cos isin
2 2

    
= +   

   
 then prove that 1 2 3x x x ....... 1 = − . 

 

6 

 b) 

Prove that ( ) ( )

n
1

n n 2 n
1 i 1 1 i 2 cos

4

 
+ 

   
+ + − =  

 
 

 

6 

  OR 

 

 

 c) 
Find all the values of ( )

1 4
1 i+  

 

6 

 d) 
If ( )sin i x iy+  = +  then 

z 2 2 2

2 2 2 2

x y x y
1 and 1

cosh sinh sin cos
+ = − =

   
 

 

6 

5.  Solve any six questions.  

 a) Write −  definition of limit of a function of two variables. 2 

 b) If ( )z f xy= , show that x yxz yz 0− = . 2 

 c) 
If x rcos ,y rsin ,=  =   find 

( )
( )

x, y

r,



 
. 

2 

 d) Define stationary point of ( )f x,y . 2 

 e) Find the tangent and normal at (1, 3) to the curve 
3y x 2= + . 2 

 f) Find the radius of curvature at any point on the curve s c tan=  . 2 

 g) Express 1 i+  in polar form. 2 

 h) Prove that sin iz isinh z= . 

 

2 

  *************  

 


