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QUESTION ONE (30 MARKS)

zZ

Find the Laurent series for f(z)= - (4marks) |
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|
The function f(z) = —(1—15 has isolated singularities at z=0 and z=1. Show that both are
z(z -
simple poles ! (4 marks)
Show that if a is a constant, then u(x, y) = sin(ar) cos(x) is a solution to
(4 marks)
Pu L0
o =" gt
Prove that the Legendre polynomials satisfy the following: (4 marks)
(In+ )P (x) = Py () = Py (x)
Show the steps used to obtain these Laplace identities:
A~ dq
(8) Ll ccudt) = e (2 marks)
(8 ~a) -1
b) L{te™ cos bt) = . -
(b) £{te™ cosht) m (4 matks)
Find the Laurent series about the singularity for the function: (4 marks)
e.\’.
{z = 2P
Use the Fourier integral to prove that (4 marks)
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QUESTION TWO (20 MARKS)
For k constant, find the separated solution to the Heat Equation
: 2
ou _ O (10 marks)
ot ax
Find the separated solution'to ' +2x Fy =0 (10 marks)




QUESTION THREE (20 MARKS)

Let f{x) be a function of period 217 such that

f(;r):{ z, 0<z<x

w, "< <27

a) Sketch a graph of f{x) in the interval -277< x <2II (2 marks)
b) Show that the Fourier series for f{(x) in the interval 0 < x <21 is (9 marks)
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c) By giving appropriate values to x show that: (9 marks)
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QUESTION FOUR (20 MARKS)

a) State the transformation properties of tensors 7" and Saﬁ. Obtain the transformation

properties of 7" Saﬂ . Explain your result. (10 marks)

b) The double summation of K A, B,is invariant for any two vectors 4 and fg,. Prove

that K 7 is a second order tensor. (10 marks)

QUESTION FIVE (20 MARKS)

a) For Legendre polynomials P, (x)the generating function is given by:
T(x,s) = (1 —2sx +s7)7"/?
=YY% P, s <1
= Z]‘=D X8, §
Use the generating function to show:

(1) (l L 1)f)m = (2l " l)xPz _le—l (5 marks)
i) P®+2xPx)=P, x+P, () (5 marks)



b) Show that the Legendre polynomials have the property (10 marks)

I
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f_, Po(x)Pp(x) dx = m‘ ifm=n

=0, ifm#n




