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Q1)Attempt any FIVE of the following. [5]
a) Evaluate f (3,2), if  f (x,y) = x ln (y2–x)
b) show that
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2 2(x,y) (0,0)
lim x y

x y




 does not exist.

c) If f (x,y) = 4 – 2 22 ,x y find fx (1,1)

d) Define wave equation.
e) Find the critical points of a function f (x,y) = y2–x2 .

f) Find
5

0

( , )df x y x  , if  2 3( , ) 12f x y x y .

g) Find the Jacobian of the transformation x = 5u– v,  y = u + 3v.

Q2) a) Attempt any ONE of the following. [5]
i) Define function of two variables, domain and range of function of

two variables. Find the domain and range of 2 2( , ) 9f x y x y  

P.T.O.
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ii) Define two dimensional Laplace equation and harmonic functions.
Show that the function u (x,y) = ex sin y is a solution of laplace
equation.

b) Attempt any one of the following. [5]

i) Determine the set of points at which the function f (x,y,z) = arcsin
(x2+y2+z2) is continuous.

ii) If z = f (x,y) = x2+3xy–y2 and x changes from 2 to 2.05 and y
changes from 3 to 2.96, compare the values of increment z  and
the differential dz.

Q3) a) Attempt any one of the following. [5]

i) Suppose that z = f (x,y) is a differentiable function of x and y, where
x = g(t) and y = h(t) are both differentiable functions of t. Then
show that z is a differentiable function of t and

dz z dx z dy
dt x dt y dt

 
 
  .

ii) If f(x,y) is a homogeneous function of degree n and f(x,y) has
continuous second - order partial derivatives, then show that

( , )f fx y n f x y
x y
 

 
  .

b) Attempt any one of the following. [5]

i) Find the shortest distance from the point (1,0,–2) to the plane
x + 2y + z = 4, using second derivative test for a function of two
variables.

ii) Find the extreme values of the function f (x,y) = x2+2y2 on the circle
x2+y2 = 1 using the method of lagrange multipliers.
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Q4) a) Attempt any one of the following. [5]

i) State fubini’s theorem for double integral. Show that if

f (x,y) = g(x) h (y) and R = [a,b]×[c,d], then

( , ) ( ) ( )
b d

R a c

f x y dA g x dx h y dy   .

ii) State the formula to change rectangular coordinates to polar

coordinates in a double integral. Hence evaluate 
2(3 4 )

R

x y dA ,where

R is the region in the upper half plane bounded by the circles x2+ y2=1
and x2+y2=4.

b) Attempt any one of the following. [5]

i) Sketch the region of integration and change the order of

integration
1

0 0

( , ) .
y

f x y dx dy 

ii) Evaluate 
1 2

0 0
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yx

x

x yz dz dy dx  
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