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

1. Formulate the differential equation of all spheres whose center is (a, 0,0) and
radius b.

2. Find the complementary function of the partial differential equation
(op* + 6DD'+D"? )z = 7

bin -1<x<0

3. Find the convergent value of Fourier series of f(x)= ]
x in O<x<l1

x=0.

4, It is given that the Euler Fourier Co-efficient q, = and a, =§ of the

n’n?

function

1+x)f in -1<x<0 | )
f(x)={( x) ‘% v 92 ' g2

L . Sum the series —+-—+—+...
(1-xf in 0<x<1 1



10.

11.

12.

Classify the following partial differential equation :

du u .0 Ju
) I
dx? Z ox Ay = dy> Oy

A uniform rod of length 10 cm through which heat flow is insulated at its sides.
The ends are kept at zero temperature and the initial temperature at the

interior points of the bar is given by 10x —x%, 0 <x <10. Write the governing

differential equation with boundary conditions that associates to the heat
produced.

Find the Fourier Transform of Unit step function.

Write the Parseval’s identity for Fourier transform, Fourier Sine and Cosine
Transforms.

Find the Z Transform of {a"}.

Formulate the difference equation for the sequence 0, 1, 1, 2, 3, 5, 8, 13,..... and
also write the initial conditions.

PART B — (5 x 16 = 80 marks)

(@) (@) Solve the partial differential equation p®+q” =4pq. (8)
() Solve x*p+ y%q+2%=0. €))

Or
() Solve (D? +2DD+D?)z = x’y +e*. (16)
(a) Obtain the Fourier Series expansion for (16)

x O<x<rx@ .
flx)= {27[ L Bl f(x +27)=f(x). Hence sum the series

e Il
+

1—2 3—2+5—2+...

Or

+1 - 0
() (@) Determine whether the function f(x)= & TR is odd or
x-1 O<x<rm

even and hence find its Fourier series expansion. (8)

l+x —-7z<x<0
(ii) Obtain the Fourier series expansion of f(x)= i & . (8
l1-x O<x<=7zm
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13.

14.

15.

(a)

(b)

(a)

(b)

(a)

(b)

A lightly stretched string with the end points x =0 and x = L is initially
in a position given by u(x,0)=kx (L -x). If it is released from rest from

that position, find the displacement u(x,t) at any point of the string.
Or

A rectangular plate with insulated surfaces is 10 cm wide and so long
compared to its width the it may be considered as infinite in length
without introducing an appreciable error. If the temperature along the
" 20x O<x<5H
short edge y=0 is given by u(x,0)= and the two
20(10-x) 5<x<10
long edges x =0 and x =10 as well as other edge are kept at 0°C. Find
the steady state temperature distribution in the plate.

@O It is known that the Fourier transform of
— 2 1 -_—
Flo)= {1 x? for  |x|<1 o 4 (sms scoss

0 otherwise N2 s>

J and the inverse

Fourier transform & [F(s ' F(s)ds. Then evaluate

— 1 m
()]——\/2_71'—'[‘”e
r[sint _:fCOStJ cos(int - ®)

0 t 2

SZ

4a?
a2’
22

then prove that e 2 is self-reciprocal under Fourier Transform. In

—azx

(i1)) It is known that the Fourier transform f (x)= on ,a>0 is

addition, find the Fourier Cosine Transform of ¢®*" and Fourier
Sine Transform xe™®* . €))
Or
Find the Fourier Transform of 2% and hence prove that
x

. 2

I (smax} dx=%, a>0.

0 X 2

(i) State and prove change of scale of property in Z transform. (8)

(i) Find the Z{n} and hence find the Z{2"n}. ®)

Or

Solve the difference equation u,,, +2u,,; +u, =n, uy =0, u, =0 using Z
transform.
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