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I nstructions to the candidates:

1) All questions are compulsory.
2) Figures to the right indicate full marks.
Q1) Attempt any Fiveof thefollowing: [G5x1=5
a) LetF(x,y)=1+.4-Yy’. EvauaeF (3, 1).
b) Letf(x,y)=x.Findf (x,y) and fy (X, y).
c) Define homogeneousfunction.
d) Findthecritical points of the function f (x, y) = x* + y2.
2
e Evaduate Ixzy dy.
1
f)  Find the Jacobian of the transformation x =r cos 0, y=r sin 6.
9 Evaduae lim —x—%

x)-Y X2 +3y*

P.T.O.



Q2) @ Attempt any One of thefollowing: [9]

I)  State Clairaut's theorem. Define Laplace's equation, harmonic
functions and the wave equation.

ii)  Definefunction of threevariables, domain, rangeand level surfaces
of function of three variables.

b) Attempt any One of thefollowing : [9]
1)  Findthelimit, if it exists, or show that the limit does not exist :

lim Yt YZ
(x,y,2)—(0,0,0) X2 + y2 + 22

i)  Verify that thefunction z=In (e*+ €') isasolution of thedifferentia
equation

’z0°z &z 2_0
ox? oy* | oxoy '

Q3) @ Attempt any One of thefollowing: [9]
) If f(X,y) isahomogeneous function of degree n, then show that

xi+ yi—nf (X, y)
ox "oy e

i)  Supposethat z=f (x,y) isadifferentiable function of x andy, where
X =g (st) and y = h (s;t) are differentiable functions of s and t.
Then prove that

0z _o0zdx ozoy

ot ox dt oy ot
b) Attempt any One of thefollowing : [9]

1)  Find theloca maximum and minimum values and saddl e points of
thefunction

f(Xy)=9nxsiny, -t <x<m-n<Yy<T.

i)  UselLagrange multipliersto find the maximum and minimum values
of the function

fxy) =x+y
Subject to the constraint xy = 1.
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Q4) @ Attempt any Oneof thefollowing : [5]

1)  Describethe second derivativetest to determinethe extreme values
of functions of two variables. Describe the method of Lagrange
multipliers.

i)  Write the relationship between rectangular and polar coordinates.
Hencederivetheformulafor doubleintegration in polar coordinates.

b) Attempt any One of thefollowing : [9]
)  Evauatethedoubleintegral

” y?dA, D ={(x,y)|-1<y<l-y-2<x<y}.
D

i) Evauate

O =y
x'—.>'\<’

y
J'nyz dz dy dx
0
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