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THIRD SEMESTER
COMPUTER TE({ﬁNOLOGY

XCS 231 — PARTIAL DIFFERENTIAL EQUATIONS AND
INTEGRAK TRANSFORMS

(COMMON TO INFORMATION TECHNOLOGY, SOFTWARE
ENGINEERING)

(REGULATIONS 2007)
(Also applicable to 2009 Regulation)

Time : Three hours ’ Maximum : 100 marks

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

1. Find the singular integral for the partial differential
equation pg=1.

2. Solve: (D2 7DD')2 =0.

3.  Write down the Dirichlet’s condition for a function to be
expanded as a Fourier series.

4. Find the root mean square value of f (x)= x* in (0, 2).

5. State Fourier integral theorem.

6.  Prove that F[f (ax)]= GL F (3) where F [f ()] = F (s)

and @ # 0.
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1
Find L +2r|.
[(M)z ”]

Find L }fe® sinh 31].

Find z [a*)].

State the convolution theorem in Z-transform.
PARTB — (5x 16~ éO marks)

(@ @ Form the"”partial‘ differential equation by
eliminating -the arbitrary functions from

(L e ®

y By, &z &z _
(i) Solve; p i 2 Fx_;\} + 572 =cos(x-3y)+ 7. (8)
. Or
® i Solve (e -y2)p+ 2 ~mx}g=2* — . ®)
(i) Solve x+yt=p-q. 8)
(@) () Find the Fourier series expansion of (&)
0, -z<x<0
&= E, O<x<7m.
4
(i) Expand cosx as a Fourier sine series in
O<x<nr. (8)
Or
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(1) Show that

in O<x<l. Hence find the value of

1 1 1 ®

Fratet

(i) Obtain the Fourier series for e™ in (0, 27). (8)

(@)  Find the Fourier cosine fkansform of e . (8)

- T dx .
(i) Evaluate ~——  using Fourier
;[ [+x?)5+x2

transforms. ®)
Or
Find the Fourier transform of

a—|x| for |x|<a

/(x>¥{

0 for |x|>a,

a > 0. Hence deduce that
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(i)

Find the Laplace transform of

10)- { in Ostsa o
-t in a<t<2g an
f+2a)=1 ) ®

Use convolution theorem to find

2
I 8’ +s _ 8
[is“+li 371+23+25 ®

Or
. .
Find L {: J e sin 3t dt}, @®
® .
Solve the integral equation
. ¢
y(t):asint—ZIy(u)cus(t—u)du, 8}
"7z )————22 (+J:)T]4 find 7(2) using initial
value theorem. (8)
Use convolution theorem to find the inverse
82*
— transf f ————————. 8,
Z —transform of @0 (8)
Or
Find the Z-transform of f (n)=A—2r—Li——
n+1)(n+2)
®)
5 1 3
Find Z 1T o0 (8)
z -
4 8





