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lnstructions for Candldet€s I

(i) Write your Roll No. on the top imdediately
on receiPt of this question p4per.

(ii) Attempt all questions by selecting two Parts
from each question.

(iii)All questions carry equal marks.

(iv) AU Parts from each question carry 7.5
marks

(v) Parts of questions to be attempet totether,

(vi) Use of calculator is not allowed.
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1' (a)

(b)

(c)

Find the Fourier sine scries lor unity in
O < x < r! and hence sho\, that

-111 n1.,32 5r'22... g.
Obtain the complex Fouiier aeries expansion

for the functron f(x) = g'h [-n,r]. Uee the

Parseval relation to show that

I) 

-=r 

cothn!k* (t + k,)

Using the Fourier integral theorem, shore
that if

sin x,
0,

r(*)=

cos €x + cos a r-x
1-a

03xSr
x<0,x>ft

then

rt"l = *1"'

Hence show that
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2, (a) Show that the Fourier Beries of the
triangular function defmed by
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AIso, find out the Laplace transform of the
fuuction

2N

lt

?@-x\, nlzsxsn

O<x<n/2
t(")= r(t)= o, t <.2

t-2, t>2
(b) Find the inverse Laplace trarsfofin of the

following functions I

rr*i=9{' ,i' I

sinx sin3x
11 3'1

sinSx sinTx
+ (i) s'+a' s_+b_

1x2 1
(ii) s(s+a)

(c) Deline convolution of two functions in laplace
transform and then provc the following :

(i) f is = s*f

(til *[(f -sxt)] = (f'. s)(t)+f (o)s(t)

4, (a) Deline the Fou er traflsforfo of a function
f(t) and show that :

f {exP(-a I x D} = lE(r+*),",.

Further show ttrat Iia G;:r'= I .

(b) State and plove Riemann-Lebesgue t €mma.
(c) Deterraine the Fourier series expansion of

x2 for -n<x<n, by perfoaming the
integration of the appropriate Fourier serica.

S. (a) If i(s) arl<t p(s) are the Laplace transfo.m
of f (t) and g (t) respectivety, then plove that :

li) I [H(t-a)i(t-.)] = r-d{f(t)}

(ii) d[H(t -a)s(t)] = e--4{g(t+a)}.

P.T.O.
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(b) Define the Fourier cosine transform of a
lunction f(x). Let f (x) arld its lirst derivative
vanish as x-+"o. If F"(k) is the Fourier
transform, then prove tlat:

t;
i. [r^1x11 = -r'r. 1x1-./tr'101

vlt

(c) Prove the following :

(i) I'(f*sxx)dx = J r1u1a"f g1v1a"

(ii) J' F(k)s(k)dk = J' r1*;c1"1 a",
where F(k) and G(x) are Fou!ier
transfoms of f(x) and g(k) respectively.

5. (a) Find the solution of the ordinarjr dillerentia-l
equation

d,u--+a-u=I(x), __.o< x <.o

by the Fourier transforo Ecthod.
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(b) Let a string of lengl-h r be lixed at both the
ends, The motion of the string due to a force
acting on it is govemed by

5 P.T.O.
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6.

ur=clL+f(4t),0<x<G t>g
u(ao)=0 q(;o)=o, o<x<q
u(qg =o u(ct)=Q t>o

Obtain the solution to the above equation oI
motion by applying the frnite Fourier sine

tls.Ilslorm,

(c) Obtain the solution of the nolowing Cauchy

Problea for the Dillusion Equation uslng
Fouder transform.

q=ku_, -.o<x<(o, t>O
where k ie a difiusivity constant with the
initiol condition

u(x,o)=r(x), --ro < x <.o

(a) Use Laplace transform to lind the solution ol
the follo\dng equalion

xt{tu:=x' x>0, t>O
with the initial and boundarjr conditions

u(x,O) = 0 for x>0,
u(o,t)= o 1o" t> o
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(b) Use l.€.place translorm to lind thc solution of
the system of equations

dx....]-x^ =U.dt'

-.z*z*. -s*" =oox
q'ith xr(o) - 0 afld r{r(0) - 1.

(c) Use Laplace trEnBform to solve the equation

u.=ku-, x>0,t>0
with the initial arrd boundary conditions

u(x,o)=0, x>0
u(o,t)=fG), t>o
u(x,t)-+o asx-+(o, t>O
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