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(3 hours)

N.B. 1) Questicn No.1 is compulsory.

2) Attempt any -fHREE questions from Q.No.2 to Q.No.6

Total Marks-80

3) Figures to the right indicate full marks

Q1 a) Find rtry1 tsl

b) Determine the constants a,b,c,d if f (z) -- x2 * Zaxy + byz + i5]

t(cxz * Zdxy + y') is analytic.

c) Find Half range cosine series for f (x) - x(n - x),0 ( x 1n t5l

d) Find the directional derivative of f (x,y,z) - xyz * yzu at the t5l

point(2, -1,1\ in the direction of the vector i * 2j + 2k

a2) a) Show that the function u - 3x'y * 2x2 - y3 - Zy'is harrnonic. t6j

Find its harmonic conjugate and coi-responding analytic function.

b) Find the Fourier series for f tx) - 1 - x2 tn(-1,1). t6l

c) Find ) 1,l#1 ta]

ii) L-lftan-'(#)t

a3) a) Find the angle between the surfaces xlogz+ 1 - yz = A, t5l

xzy*z -2at(1,1,1)
b) prove that l, ,(x) = (1 - #) Jr@) + ll o@) t6l
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c) Obtain Fourier series for

(TT
. I **; ,-rr(x(

f(x) = l,
lz-' ' o<x

Hence deduce that * -F + i +
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Solve using Laplace Transform (D2 + ZD + 5)y = e-t sint ,

when y(0) - 0,I'(0) : 1

Find inverse Laplace Transform using convolution theorem for
1-

(s-a)(s+a)2

Prove that Jr(x) * 3/o(x) + 4JL" (x) _ O

Obtain the complex form of Fourier Series for f (x) = eax in

(-l,u
Using Green's Theorem in the plane evaluate

#(*' - y)dx + (2y'+ x) dy 
^round 

the boundary of the region
defined bV y = xz ,V = 4
Show that the map of real axis of the Z-plane is a circle under the

transformation w - a.rind its centre and the radius.
ztt

Find Fourier lntegral Representation for
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a4) a) Using Gauss's Divergence theorem, prove that

$, (y"'i * z2x',i + z',y', k). A/ds - !-where s is the part of

the sphere x2 * y, * zz - l above the xy- plane.

b) r' prove that J _t@) = J; . cosx

i6l

c)

as) a)

a6i a)

b)

c)

t6l

tBl

i6l

t6l

t6l

tBlc)

t5l

t8l

b)

cr^.\_(1 -xz forlri <1t\ ) -to forlrl >1

763s4


