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Question Paper Code : 99332

5 Year M.Sc. DEGREE EXAMINATION, APRIL/MAY 2011.
Third Semester
Computer Technology

XCS 231 — PARTIAL DIFFERENTIAL EQUATIONS AND INTEGRAL
TRANSFORMS

(Common to 5 Year M.Sc. Software Engineering/5 Year M.Sc. Information
Technology)

(Regulation 2003)

Time : Three hours Maximum : 100 marks

Answer ALL questions.
PART A — (10 % 2 = 20 marks)

Form the partial differential equations by eliminating the arbitrary functions
from the relation z = ax" +by".

Find the complete integral of p~g=0.

F‘indthevulueofFourierseriesoff(x)={_”’ _lf_”<x<0ntx=0.
x if O<x<zm

State TRUE or FALSE : Fourier series of period 2 for the function
f(x)=xsin(x) in the interval (-1, 1) contains only sine terms. Justify your
answer.

If F(s) is the Fourier transform of f(x), obtain the Fourier transform of
fla~2)+Flx+2).

8
g +a*

Given that. F, {f(x)}= for @ >0, hence find Fp{x f(x)}.

Find Laplace transform of [L_;&J] .
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Find the inverse Laplace transform of [%-] .

Form a difference equation by eliminating arbitrary constant from u, = as™,

Given Z{x,}= X(z)=
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PART B — (5 x 16 = 80 marks)

J|z|>3, find x, without inverting X(z).

Find the general solution of the equation :

x(z’—y’)%+y(x’—z’)%=z(v’—r’). ®

Solve : (D® ~2D*D')z =sin(x + 2y)+ 32%y. ®
Or

Solve the first order partial differential equation

z=pr+gy+{l+pi+q’.

_ Find the singular solution also, if it exists. )

Obtain the complete integral of p? +x%y%q? = x%2%. )

Find the Fourier series for f(x)=|x|, when -z<x <. Hence
deduce the sum of the series 1+3L,+31;+.... to . ®
Find the half-range Fourier Sine series expansion for the function
f(x)=x(z-x) in 0<x<x. Hence deduce the sum of the series

-t ti. . 8

Or

Find the half-range Fourier Cosine series expansion for the
function f(x)=x in 0<x<!. Hence deduce the sum of the series

1.1 1
—1—‘_+§—‘—+5—‘+"” (8)

Find the Fourier series up to second harmonic to represent the
function given by the following discrete data : (8)
x 01 2 3435

fo: 4 8 15 7 6 2
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@) Solve %;‘Z—+9y‘=cos 2t ;5(0)=1, y(0)=0 by Laplace transform

technique. ®
t
(i) Find the Laplace transform e™ {T'sin3T dT. @®)
o .

Or

@) Find the Laplace transform of the function given by

t 0st<A
f(t)—{ZA_t As‘suand[(HZA)—f(t)fortzo ®)
(i) Find the inverse Laplace transform —232 ®
{6® +as+5)
Find the Fourier transform of
1-x* i |x]<1
fle)= { if [x]>1

8

Hence evaluate j(w)m(z)da and I(xoosx sing)® o
x

16)
Or

Find the Fourier Sine and Fourier Cosine transforms of f(x)=e™

o 2
Hence, using Parseval’s identity, evaluate -(——7”—:)—(;“—}),) dx. (16)
sla?+d

2n+38

“hmen+2) ®

() Find the Z -transformation of x,

(i) Use convolution theorem to find the inverse Z —transform of
2

L2 (®)

g -4,
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®) @ Find the inverse Z - transfo: of
rm (—z;—zxz—x—:) by method of
partial function. ®
(i) Solve the equation y,,; —33,,; +23, =2" given =y, =0. (8




