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B.E./B.Tech. DEGREE EXAMINATIONS, NOVEMBER/DECEMBER 2009.
THIRD SEMESTER
MA 31 — TRANSFORMS AND PARTIAL DIFFERENTIAL EQUATiON

-(Common to all B.E./B.Tech.)

(REGULATIONS 2008)
Time : Three hours Maximum : 100 marks

Answer ALL questions.

PARTA—(10x2 = 20 marks)

1.  State the Dirichlet’s conditions for the function on Fourier series expansion.

2. If f(x)=3x —4x>, defined in the interval (-2,2), then find the value of a, in

the Fourier series expansion.

3.  State Fourier integral theorem.

4. Let F(s) be the Fourier cosine’ transform of f(x). Prove that
F,[f(x)cosax] = %[FC (s+a)+Fq(s—a).

5. Form a partial differential equation by eliminating the arbitrary constants
from z = (x +a)’ +(y -b)*.

6.  Find the complete integral of p —3q = 6.

7. What are the possible solutions for Laplace equation U,, +U,, =0 by method

of separation of variables?

8.  Arod 20 cm long with insulated sides has its ends A and B kept at 30° C and
90° C respectively. Find the steady state temperature distribution of the rod.

9.  Define Z-transform of the sequence { f(n)}.

10. Form a difference equation by eliminating the arbitrary constants a and b

from y, =a -b3".
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PART B — (5 x 16 = 80 marks)

Find the Fourier series expansion of the periodic function f (x) of

1+x -2<x<0
the period 4 defined by f(x)= o L . Hence deduce
% O<x<2

71_2

i | ' .
that y ————=—. (8)
5 ;(2n—1)2 8 :

Obtain a Fourier series upto the second harmonic from the data :
(8)
T T T 2r 5T

y: 198 130 1.05 1.30 -0.88 -0.25 1.98

" Or
Show that the complex form of the Fourier series of the periodic
function f(x)=e™, -1 <x <1 and flx +2) = f(x) is ‘

1+ n%7°

flx)= i(—_—l—)n—(—l—i—@(sinhl)ei”“ .‘ - (8)

Find the half range cosine series of f(x)=x in (0,7) and hence

4
prove that 1+§1—+i+—1-+ ..... £ (8)
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Find the Fourier Cosine Transform lof flx)=¢ and hence find

the Fourier Cosine Transform of e 2 and Fourier Sine Transform

of xe 2 . ‘ (10)

Find Fourier Sine Transform of e, a >0. Hence evaluate

j smsx ds . )

0 a+s
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: . : 2 —| x| for|x| < 2
Find the Fourier Transform of flx) given by fla)= 5

for|x|>2
 Hence show that j(smtj dt -2 and (smt) dt=2. (16)
t 2 3
(i)  Find the general solution of x(y - 2)p +y(z —x)g = z(x - ). 8)
(i) Solve: (D? +D?D'~DD” -D")z =sin2xcosy. ©)
Or

(i) Find the singular integral of z = px +qy + Ji+p®+ g’ (8)
(i) Solve: (D +2DD'+D” ~2D -2D)z =™ +3. ®)

A square plate is bounded by the lines x =0, y =0, x =20 and y = 20.
Its faces are insulated. The temperature along the edge y = 20 is given
by x(20-x) while the other three edges are kept at 0°C. Find the
steady-state temperature distribution on the plate. (16)

Or

A string is stretched tightly between x = 0 and x = 10 and is fastened at
both ends. At time ¢ =0, the string is given a shape defined by
f(x) = kx(10 - x) and then released. Find the displacement of any point x

of the string at any time £. : (16)
. : 1 1
() Find the Z-transform of {— and . (6)
n! (n+1)!
23 +3z

(ii) Find the inverse Z-transform of (10)

(z -1) (22 +1)'
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(i) Solve the differenée équation by wusing Z-transform

U, +6u,.  +9%, =2" ciygithat u, ='u, = 0. (8)





