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INSTRUCTIONS

+ Answer ANY THREE questions

1 150 9001 :2008 CERTIFIED 1@‘



Q1.

Q2.

b}

b)

Find the cube root of 8 using Eulers method (4N

Given the following two functions: (6N
a) e¥(z+1)73, b) (z+ 2)sin (ﬁ)

find Laurent series about the singularity for each of the functions,
name the singularity, and give the region of convergence.

Solve y"' — 2y"+ y = 2cosx by use of successive integration (5M

The function f(z) = (4 — 3z)/(z? — z) Is analytic except at z = 0 (5v
and z = 1 where it has simple poles. Find the residues at these poles.

Show that [**=Xdx = % (100
Evaluate (10n
Izl! dé
0 3-2cos84sing’

Distinguish between

a)

b)

ABELIAN AND CYCLIC groups (2N

Define REDUCIBLE and IRREDUCIBLE representations. Given the (81
Cyclic group C; = (4, A%, A%, A* = E) and its two dimensional
representation.

by = (5 o) 2y = (3 5)

o = ¢ ). 0 = (!
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Q4.

Show that C, is reducible and can be decomposed into the one
dimensional representation D® and D™ je. D = pB) 4 p&

c) i) For an equilateral triangle define the elements for C5y (10Mk:
i) Set up the multiplication table for Csy
iii)  Define the class structure of Csy

Find the particular solution of the heat conduction equation (20Mmk

Upe = (1/0)uy, for 14 (0,t) = u,(1,t) =0
and

u(x,0) = f(x)

The wave function for a single electron atom (like hydrogen ) is separable in
spherical polar coordinates r, 8, ¢, in the form

W(r,6,¢) = R(F(B)B(d)
a) Write down the completely separated differential equation for F(8). (5Mks)
b) i) Transform the F(#) equation into the equivalent Legendre (5Mks)
polynomial equation.

if) Use the power series method to obtain the general solution of  (10Mk:
the Legendre polynomial equation.
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