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INSTRUCTIONS

This paper consists of FIVE QUESTIONS
Answer QUESTION ONE and ANY OTHER TWO QUESTIONS

1.
2.
3. Question ONE carries 30 marks while the other questions carry 20 marks each
4. All the symbols have their usual meaning

5.

Tables are attached containing various relations which may be useful where

necessary

QUESTION ONE (Compulsory) (30 marks)

@ Find the Fourier series for

f(x)=1 _2<x<2 (7 marks)
(b) Briefly explain the terms symmetry operation and symmetry elements (5 marks)

2 2.

© One of the equations arising from Helmholtz equation Viy +kiy =0 in

cylindrical system is

d°z 7 mark
- 147 =0, (1, = constant) (7 marks)

dz?

r,o,z _ _
Given that v ) vanishesat 2=08ndZ=L gnow that

n’z?
Al =- Lz
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(d) Compute the Laplace transform of

0, O<t<a
f(t)=<1, a<t<b
0, b<t (3 marks)
(e) Find the Fourier cosine and sine integrals for
1 O<x<1
)= {0 1<x (8 marks)

QUESTION TWO (20 marks)

@ By the use of Laplace transform solve the initial value problem
u”+4u'+3u=0, u(0)=1,u’(0) =0 (9 marks)
—at
(b) Show that the Fourier sine transform of € s
(11 marks)
2 o
w)=,—
9: (@) \/; ®* +a?
QUESTION THREE (20 marks)
@ Given a boundary value problem V?u =0, with the Laplacian
operator in the spherical coordinate system as
2
V2u=i 9 pzd_u +—_1 9 sin¢@ + _12 0 lj
o | 0p do ) sing 0¢ O¢ ) sin“¢ o0
and p=+x"+y>+12°.
The variables are restricted by 0< p, 0<0 <27, 0<¢<rx
Derive the Legendre differential equation
(11 marks)
2
)Y W ey g, “l<x<1
dx dx

SEKU/09-12/2016/2017 Page 2



where x=cosg, ®(¢)=y(x), u*isaconstant
(b) In group theory,

(i) Define a group

(if) Show whether or not the following set form a group

[10-1] ynder arithmetic addition

QUESTION FOUR (20 marks)

Consider a quantity ¥ = J-Xl F(Y,¥x: X)X that takes on an extreme value.

_ _dy
FCY, Y% s a known function, Y=Y ¥s =
o daof

(2) Derive the Euler equation oy ™ gy 5y~

(b) Given the integrand T (¥:Yx:X) to be of the form

f(y,y,X)=f.(xy)+y, f,(xYy)

| oo
Show that the Euler equation leads to oy ox -

QUESTION FIVE (20 marks)
Solve the initial value boundary value problem

2
a—gzla—u O<x<a, O0<t
ox- kot
M:O, u(a,t)=T,, O<t
OX
u(x,0)=T, O<x<a

(5 marks)

(4 marks)

(12 marks)

(8 marks)

(20 marks)
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