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Full Marks : 50
Time : 2 Hours
The figures in the right-hand margin'indicate Sfull marks.

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

Nlustrate the answers u';hqreber necessary.

{Transorms and 'Iﬁtegra! Equations)
Answer Q. No. 1 and any three questions from the rest.
1. Answer any five of the following questlons : 5x2

{a} Find Laplace transform for the following functions
when exist with reason : '

1 |
M 7. i) .

(b) Define convolution on Fourier transform.

(Tum QOver)



(c)

(d)

(e)

Define the inversion formula for Fourier cosine
transform of the function flx). What happens, if f{x

is continuous,

What do you mean by Fredholm alternative in integral

equation ?
Define an integral equation with 2n example.

Verify the final value theorem in connection wirh

Laplace transform for the function fifj = Bet,

Define the wavelet function and analyze the

parameters involving in it.

Find the Laplace transform of fix} =[x, where [x]
represents the greatest integer less than or equal to
x.

: a2y i
Reduce the boundary value problem "a?ﬂ“lxy:*,
0<xsl, with boundary condition y(0) = 0, yll} =1

to an ihtegral equation and find its Kernel. 5

Show that if a function f{x} defined on {-o=,0) and its
Fourier transform F{§) are both real, then A2 is even,
Also show that if f{x} is real and its Fourier transform

F({) is purely imaginary, then Ax} is odd. 3
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{c} Find the exponentia! Fourier transform of

k, -Tst<0
fit)={-k, 0<t<T

0, otherwise
3. {a) Solve the following integral equation

yix)= fix)+ Mi plxt + x2t2) y(t)dt,and find the eigen
values, _ S

(b) Evaluate L{Jy(f)) by the help of initial value theorem.

5

o :
4. (a} If the Fourier transform of f{x) is E";‘f, a being the
transform parameter, then find flx). 3

(b} If L{fit)} = F{p) which exists Real (p) > y and H(t} is unit
step function, then prove that for any a, LiH(t-a)
fit-a)} = e"P2F(p) which exists for Real(p) > y. 3

{c} Under certain conditions (to be specified by you),
convert the following integral equation
Fix) = [§ k(x,t)y(t)dt into the Volterra integral equation

of second kind and then solve it. 4
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5. (a} State and prove Parseval’s identity on Fourier
transform. Use generalization of Parseval’s relation to
show that

© dx _ T &

b > 0. 4+2

(b} Find the resolvent Kernel of the following integral
equation and then solve it

plt) = 2 + [Zsinft - yiit)dL. 4
0

6. {a) Solve the following ODE by Laplace transform
technique :

Y t)+2y'(t) + Syit) = hit} with initial condition ¥(0} = 0

1, O<i<n
and y'({0)=0, where h{t}= 5
- 0, te=n

{b) Define the continucus wavelet function and also
explain the inverse wavelel transform. Write some

important applications of wavelets.

[Internal Assessment—10 Marks]

C/17/M.8c./3 Seme. fMTM-302 TB—200



