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| Question Paper Code : Z 9332

5 Year M.Sc. DEGREE EXAMINATION, NOVEMBER/DECEMBER 2009.
Third Semester
Computer Technology

XCS 231 — PARTIAL DIFFERENTIAL EQUATION AND INTEGRAL
TRANSFORMS

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

(Regulation 2003)
Time : Three hours Maximum : 100 marks
Answer ALL questions.

PARTA— (10x2=20 marks)

1.  Form the partial differential equation by eliminating the arbitrary constants
a and b from

log z=alogx+v1-a®logy+b.
2. Solve pg+p+g=0.

3.  When the function is defined in (o, 21), give the formula for the half range
cosine series of it?

4.  State parseval’s theorem.

5.  Find the Fourier transform of

5 (n)— 0,forn<a
2 1,forn>a.

6.  Write down the Fourier cosine and sine integral representation of f (x)

7. Find the Laplace transform of £ (f)= ® (cos (b +c)).
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11.

12.

Find the inverse laplace transform of the function

#(s)=1log (—s—ﬂ)

s—1

Find the z-transform of f(n)=sin? (—'-’f—] :

State initial value theorem in z-transform.
PART B — (5 x 16 = 80 marks)
(a) (1) Solve the equation
(D? + 4DD’ - 5D% )z = xy + sin (2x + 3y).
(i) Solve the equation
(z2 -2yz-—y2)p+(xy+zx)q=xy-zx.

Or

®

(®

(b) (@) Find the partial differential equation of the family of planes, the

sum of whose x, y, z intercepts is unity.

(ii) Solve the equation z = px +qy+cy1+ p*+¢° .

(©)

®

(@ () Find the Fourier series of period 27 for the function

flx)=|cosx|in-w<x<rx.

®

(i) Find the half-range cosine series of f(x)=(z-x) in (0, 7). Hence

1

find the sum of the series -1-174-+~}— +—+....00,

e

Or

(b) () Obtain the Fourier series for the function given by

1+g’£,in—l$x50

l
f(x)=
l-glf,inOSnSl

11 2

Hence deduce that b e e
1= -3

52 8

®

®
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) {x in (0, 7/2)

r—-x,in (7/2, )

Hence find the sum of the series

jEent 1

F+§2-+-gz+...°°. (8)
13. (a) () Find the Fourier sine and cosine transforms of x"~'. Hence deduce
that i3 is self-reciprocal under both the transforms. Also find F . ;

% e
(8)
(ii) Find the Fourier transform of e . Hence prove that e 2 ig
self-reciprocal with respect to Fourier transforms. (8

Or
() (@) Find the Fourier transform of f (x), if
£lx) 1-|x|, for le| <1
xX)=
0, forlx>1
® . 4
Hence prove that j-sm 2 X dx= e (8)
0 X 3
(i) Using Parseval’s identity for Fourier cosine and sine transforms of
e™™  evaluate j—-——é—x—-—— . i (8)
» g (a2 + xz)z

14. (a) Find the laplace transforms of the following functions : (4x4=16)

@  f{t)=tsinat
(i) f(t)=tcosat
(i) f(t)=te* sin3t

(iv) f(t)=e*sin2t sint.
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(b)

(b)

(i) Find the inverse laplace transform of the function f(s)= —(Ti—%—?.
s“+a

8

t
(ii) Use convolution theorem to evaluate the following juz e gy .
0

(8
Use convolution theorem to find the inverse z-transform of
: 8z%
— . 6
®  moDEz+) ©
2
. z
11 : 6
(i1) i a)2 (6)
2
o 74 :
Lk 4
GUE ey J
Or
G) Find 2™ { ( 4 1)3} by the long division method. 4)
z ——

(i) Find 2™ {(—2%—21——)’(:32))2-} . | 6)
(iii) Solve the difference equation |
y(n+3)-3y(n+1)+2y(n)=0, given that
y(0)=4,y(1)=0 and y (2)=8. (6)
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