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

1.  Form the partial differential equation by eliminating the arbitrary constants
a and b from loglaz —1)x + ay + b.

2. Find the complete solution of ¢ = 2px .

3.  State Dirichlet condition for a given function f (x) to be expanded in Fourier
series.
4.  Write the complex form of Fourier series for a function f(x) defined in

-l<x<l.



10.

11.

12.

Solve yu, + xu, = 0 using separation of variable method.

What are the possible solutions of the one dimensional heat flow equation?

State change of scale property on Fourier transforms.

Find the infinite Fourier sine transform of f(x) =

1

Find the Z - transform of a”.

State initial and final value theorem on Z -transforms.
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PART B — (5 x 16 = 80 marks)

Find the partial differential equations of all planes which are at a
constant distance ‘&’ units from the origin. (8)

Solve the Lagrange’s equation x(22 - yz) p+ y(x2 - 22) q=2z

v - 2%). ()
Or

Form the PDE by eliminating the arbitrary functions ‘f’ and ‘¢’

from the relation z = xf [Zj + Yy (x) (8
X

Solve (D2 + DD’ - 6D'2) zZ=ycosx. (8)

, 0 /2
Find the half range sine series of f(x)= HUsx=® .
T—x, wl2<x<7w

Hence deduce the sum of the series Z 1 (10)

n=1 (Zn - ].)2 '
Find the complex form of the Fourier series o ff(x)=e™ in
~l<x<l1. (6)

Or

Find the Fourier series of f(x)= |sin x | In —z<x<x of
periodicity 27 . (8
Compute upto the first three harmonics of the Fourier series of f(x)

given by the following table : (8)
x 0 w3 2n/3 mn 4n/3 5n/3 2n

fo) 1.0 1.4 19 1.7 15 1.2 1.0
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

A trightly stretched string of length 2/ is fastened at x = 0 and x = 2/.
The midpoint of the string is then pulled to height ‘b’ transversely and

then released from rest in that positions. Find the lateral displacement of
the string. (16)

Or

A rectangular plate with insulated surface is 20 cm wide and so long
compared to its width that it may be considered infinite in length without
introducing an appreciable error. If the temperature while the other

10y for 0 <y <10
10(20 — y) for 10 < y < 20
two long edges as well as the other short edge are kept at 0°C, find the

short edge x =0 1is given by u ={ and the

steady state temperature distribution u(x, y) in the plate. (16)
i ) ) 1- |x |, |x | <1
() Find the Fourier transform of f(x)= and hence
0 , |x| >1
T[sint]” r
deduce that | [ } dt == ®)
oLt 3
(i) Find the infinite Fourier sine transform of f(x)= ¢ hence
X
deduce the infinite Fourier sine transform of l (8)
x
Or
(1) Find the infinite Fourier transform of e " hence deduce the
infinite Fourier transform of e '2. (8)

(i1) Solve the integral equation J-f (x) cos Ax dx = e, where 4 > 0. (8)
0

() Find:
A
@  Zzle?]. (4+4)

923

(32 - 1)2 (z - 2)

(11) Evaluate Z ‘{ }, using calculus of residues. (8)

Or
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() ()  Using convolution theorem, evaluate Z! S A— (8)
(z - a) (2 - b)

(i) Using Z transform, solve y,,, +6y,,; +9y, =2" given that
Yo=» =0. (8)
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