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Q1) Attempt any five of the following. [5×1=5]

a) Find the domain and range of 2 2( , )g x y g x y   .

b) Where is the function

 
2 2

2 2, x y
f x y

x y






continuous?

c) Find 
z

x




 if 3 3 3 6 1x y z xyz    .

d) Find the critical point of 2 2( , ) 2 6 14f x y x y x y     .

e) Write the condition for a critical point (a, b) of a function f (x, y) to be a
saddle point.

f) Evaluate

1 3
3

0 0

x ye dx dy 

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

P.T.O.
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Q2) a) Attempt any one of the following. [5]

i) If f (x, y) is a function of two variables, write the formulas for
( , ), ( , ), ( , ), ( , )x y xx xyf x y f x y f x y f x y  and ( , )yyf x y .

ii) State clairaut’s theorem. Write laplace’s equation in two dimension.
Give an example of a function of two variables that satisfies laplace’s
equation.

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

i) Evaluate

2 2( , ) (0,0)
lim

x y

xy

x y 

ii) Verify that the function 
2 2 2

1
u

x y z


 
 is a solution of the three

dimensional Laplace equation.

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

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

( , )f f
x y nf x y

x y

 
 

  .

ii) Explain the second derivative test to classify the critical points of a
function of two variables into extreme points and saddle point.

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

i) If 4 2 3u x y y z  , where x = rset, y = rs2e–t, and z = r2s sint, find the

value of 
u

s




 when r = 2, s = 1, t = 0.

ii) A rectangular box without a lid is to be made from 12m2 of
cardboard. Find the maximum volume of such a box.
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Q4) a) Attempt any one of the following. [5]

i) State Fubini’s theorem. Write the formula for change of cartesian
coordinates to polar coordinates in a double integral.

ii) Write the equations of relationship between rectangular coordinates
(X, Y, Z) and the spherical coordinates (, , ). Hence find the

rectangular coordinates of a point 2, ,
2 2
  

 
 

 in spherical coordinates.

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

i) Evaluate

2 2 lnx

1 0 0

z
yxe dydxdz  

ii) Evaluate

2
1 3

0 3

x

y

e dxdy 

by reversing the order of integration.
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