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Candidates are required to give their answers in
their own words as far as practicable

1. Answer any four questions : 2 x4

(@) What do you mean by exponential order
on Laplace transform ? Find the exponen-
tial order of the function , (n>1) (if
exists).

(b) Define the term convolution on Fourier
transform.
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(2)

(¢) Define the inversion formula for Fourier
sine transform of the function f{x). What
happens if f{x) is continuous ?

(d) What is the necessity to study Wavelets
transform ?

(e) Find the Laplace transform of Ax) = [x],
where [x] represents the greatest integer
less than or equal to x.

() Define degenerate kernel with an example.

2. Answer any four questions : 4 x4

(@) Form an integral equation corresponding
to the differential equation
2

fog) sin{x) y-f—e y x
with the initial conditions y(0)=1,
y'(0)=-1.
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(3)

(b) Ifthe Fourier transform of fx}is 0 faz ,

a being the transform parameter, then find

Ax).
(¢) Solvethe integral equation

P(x) = F(x)+ 2 L‘l (xt + ) y(O)dt.

(d) State initial value theorem in respect of
Laplace transform. Evaluate L{J,(¢)} by
the help of initial value theorem, where Ji(z)
is the Bessel’s function of order zero.

(e) If L{f(£)} = F(p) which exists Real(p) >y
and H(¥) is unit step function, then prove
that for any o, LIH(t—o) f(t ~ )} =e ™ F(p)
which exists for Real(p) >y.

() Define wavelet transform. Write down the
main advantages of wavelet theory.
Compare the wavelet transform with Fourier
transform.
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(4)

3. Answer any two questions : 8x2

(a) (i) State Parseval’s identity on Fourier
transform. Use generalization of
Parseval’s reiation to show that

= dx i
= ,a,b>0.
J“““ (x> +a¥)(x? +b*) abla+h) ?

(i7) Find the resolvent kernel of the follo-
wing integra! equation and then solve
it:

(x)~e ap j < ()t

(b) (i) Solve the following ODE by Laplace
transform technique :

B(¢)+ 25/(t) + 1y(1) = sin(?)
with initial condition y(0)=1.

(i7) Find the exponential Fourier transform
of
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(5)

I-]¢],|t|<1
)=
e {o, t]>1 2

. (¢) (i) Solve the integral equation,

J“I JoE) - di = /(x). 1

(i) If a real valued function f{¢) of real
variable which is piecewise continuous
in any finite interval of ¢ and is of
exponential order 0(e*) as t~»c0, when
t 2 0 then prove that the integral,

Jo fweat,
converges in the domain Real(p)>v. 4
(d) Solve the following boundary value

problem in the half plane y > 0, described
by PDE :

2 2
gx;‘ 6__0 —0<x<a0,y>0,

PG/ITS/MATH/302/23(New & Qld) { Turn Over )



(6)

with boundary conditions

u(x,0)= f(x),~w<x<w,

u is bounded as y — «; u and % both

vanish as |x| — co. 8
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