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IvLSc. 3rd Semester Examination

APPLTED MATHEMATICS

Paper: MTM - 302

(fransforms and Integral Equations)

Full Marks : 50 Trre : Two Hours

The figwes in the margin indicate full mark'

Candidates ore rcquired to give their onet)ers

in their own words as lu as practicable'

1. Answer orry lour questions: 2x4=8

(a) State Bromwich's integral formula conceming on

L"elace tansfonn

(b) Find the Fourier transform of /(x) where

f (x)= 3s-*" 'o' g'

(c) Define eigen vahres arrd eigen vwtors in @ffEcdon

wirh an integnl equaion

(d) Vedfy the initial value theorern in conretion with

LaPlace transform for the firnction 2 + cos (')'

(e) Defrne the wavelet function and analyze the

puameres irvolving in it
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(2)
(D Fird fte solution of the integral eqution :

y(r)= x+lj(xrz)y!)at

2. Answer {Ly tort qrstions' 4'4=16

(a) Form an integral equation corresponding to the

ditrerenrial q,rail* ff **y= l, 0 ( r < t, with

rhe bouodary conditions y(0) = 0, y(r) = l.

@) Prove that the Fourier transform of ] i,

r:
illssn(x), wtrre sgz is a signurn finrtion

(c) Solve ttrc irmegtal equation

v(x) = I + rfi"s in(x + t) t(\dt possesses infnite

ntrmber of solrrions

(d) Evaluate I{Jo(r)} with the trelp of initial value

ttreorenu where "fsO is the Bessel's function of

order zero.

(e) Find the value of sin (t) * ,2 utr€re * denotes tlre

convolrtion operalor on L4lace tansforrn

(0 Under certain conditions (to be specified by you)'

convert the following integral equation

f (x)= l;k(x, t)yOdt into dre volterra integml

equation of 2nd kind md then solve it



(3)
3. Answer any rlru questions: 8x2=16

(a) O State Parseval's identity on Fotnier transfonn

Using Parseval's rclation for Fourier Cosine

transform to Prove the following :

G)

o)o

iil4#ry"=|min(i,,p). r+3

Find the rcsolvent kemel of the following

integral equdisl ad tben solve it :

e(x)=xz*1"'n(x-Y)Q(Y)dY' 4

Solve tle followirg ODE by taplace trasfonn

technique : y'(r)+y'(r)=sinO with initial

conditions, y(0) = 0, y'(0): -2, l" @)= 0- 

U

dt

CO Find the exponential Fourier transform of

,(,)=[, ,,,'l;l:l 2

(c) @ Solve the integral equation,

ax+tf =li /(r)
I

(x-t)z

G) State and prove the final value theorem

concerning on kplace transfonn. 4
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(4)
(d) Solve the following boundary value problern in the

half phrrcy>0, descdbed by PDE: #.#=r,
-@<r<.o, y>0, with boundary conditions

u(x,O)=f(x), -o<x<co. z is bounded as

y-+@; ut a ff u"o vanistr as |x|-+co' 8
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