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hiructions for Candijife
1.     Write your Roll No. on the top immediately on receipt of this question paper.

2.     Attempt all six questions.

3.     All questions carry equal marks.

I.   Let f(%) be piecewise continuous and periodic function with period 2IT. The function

/(#)representedbyaFourierseries.Hence,provethefollowing

/_"„f2(x)d#>Z(az+2£(a2+b»)
k=1

whereczk,bkareFouriercoefficients,forallvaluesofn.

OR
Find the Fourier series expansion of the  periodic function f(x) = r,  - n < x < n
and f(x) = f(x + 2m7r),  in = 1,2 .... Hence, prove

a=1-:i-;+...
7r

2.   Find the maximum value of the  Fourier series expansion of the following function,

fcx)--
-1,   -c'<r<0

1,        Osx<cz.
0,   otherwise.
OR

If f (r) = erg ,   0 < r < co.  Show that the  Fourier cosine integral representation  is

f(x)=2Itfoco#dk.

3.FindtheFouriertransformofe-alrlandexplainthesamebyplottingagraph.

OR

P.T.O.
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Find the Fourier transfom of  e-ax2 and by using this result calculate
the value of   /_cOcoxze-¢rz d# .

4.   If /(£) =  Jo (CIC) is a Bessel function of order zero then show that
1

I(/o(c[f)) -

OR

I?2. + ou2

Obtain the convolutions of :
(a)  t * eat
(b)  sin ci£ * sin ci£
(c)  cos t * g2t
(d)  C * t * t

5.   Using the Fourier transform  solve the one dimensional wave equation
«„ = C2%xx ,   - cO  < X < cO,  C > 0,

tt(X,0) = 0,  ttc(x,0) = 6(*),   -co < x < co

OR

usingtheLaplacetransformsolvethematrixdifferentialsystem

%tx(t)=Ax(t),x(o)__(Xoo)

where A =

6.   A rod with diffusion constant K contains a fuel which produces neutrons by flssion.
Theendsoftherodareperfectlyreflecting.Iftheinitialneutrondistributionisf¢),
find the neutron distribution tt(x, t) at any subsequent time t. The problem is
governed by

ut--haxx+bu,

tl(X,0) -f(x,'   0 < x < 1'  t = 0,

"x(0, c, = 0'  "x(I, £) = 0'

Using the Fourier transform solve the PDE

OR

u§ingtheLaplacetransformsolvethepartialdifferentialequation
tt£ +  Xttr = X

with initial and boundary conditions tt(x, 0) = 0 for x > 0,  tt(0, t) = 0 for t > 0.
(1000)


