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N.B.:1 ) Question no.l is compulsory.
2)Attempt an_v threc questions lrom Q.2to Q.6.
3) Figures to the ri--eht indicate full niarks.

Q1. a) Find rhe Laplacc translorm ol e-at r sirr 3r .

b) Findthehalf-rangecosineserieslorf(x) :x, 0 <x <2
c) Firrd o (, o;)
d) Shorv that the function f (z) - sin z is anaivtis and find f '(r) in ternis of z.

Q2' a) Find the inr,erse Z+ransform of F(z) - ** ,lzl < 5 .

b) Find the analyic ftinction u,hose imagirrary part is e-* (y sin y * x cos y).
c) Obtairr Fourier series for the function f (*) = x * xz ,-Tr < x 1n and

f (r+2r) - f (x).

Hence deduce that + - i. i* i * ... and

Q3' a) 
Find l-1 ti*-fr] uring convolution theorem.

b) isS-{''r(T),sin(f),sin(T) , }
c) Using Green's theorern in the plane evaiuate l.

is the closed cun'e of the region bounded by y -

Q4. a)

lrt111
-;T-r--r--r"'ft \t 3r 5z

orthogonal in (0, L)?

(xy + y\dx + (xz)dy u,here C

x and!=x2.

t6l

t6l

t8l

Find Laplace trilnsform of f (r) -

f(t)-f(t+rc).
b) Prove that a vector field f is irrotational and hence fincl

f - (*' + xyz t t + (y" + *?y)j .

t') Find the Fourier expansion for /(x) - J1=os; in

thar i=ff #

sin2c ,o < t <

o .lasa,2
and

rts scalar potential

(0 , 2n). Hence deduce

!
2

TT

Qs'a) Use Gauss's Divergence Theorem to show that /1, V rz d.s = 6v where S is any

closed surface enclosing a volurne V.
b) Find tlie Z-transforn of f (k) = bk,k< 0 .

c) i) Find r-, [#J
ii) Find r-1 [log (, * 5)]

Q6.a) Solve using Laplace transfornr

(oz + 9)y : 1Br, given that y(0) - 0 and o (1r) = .,
b) Find the bilinear transformation which maps the points Z:@, i. 0 onto

W:0, i. m .

c) Find Fourier integral representation of f (x) - ,-lxl - oo < x < oo.
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