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Instructions

1. This paper consists of SEVEN questions.

2. Each question is worth 20%.

3. Answer ANY FIVE questions. Submit solutions to ONLY FIVE questions.
4. Show all your working.

5. A Table of Laplace Transforms is provided at the end of the question paper.

THIS PAPER SHOULD NOT BE OPENED UNTIL PERMISSION HAS BEEN GIVEN BY
THE INVIGILATOR.



Question 1

Consider the equation

U — czum =0

u(z,0) = f(z)

u(z,0) = g(z)
(a) Find the characteristics. [3 marks]
(b) Reduce the pde to its canonical form. [8 marks]

(c) Hence or otherwise show that the solution is given by

flz—ct)+ f(z + ct) L 1 /-‘“‘“

£) = —

g(r)dr

~et

[9 marks]

Question 2

(a) Determine the region in which the given pdes are elliptic, hyperbolic and

parabolic
i) sin® zuz, — 2ysin rug, + y2u,, = 0. 3 marks
Y vy
(i) €"uzy + e¥uy, + > uy = 0. [3 marks]

(b) Find the characteristics for the pde
TUzg + Uyy = T°.

[6 marks]

(¢) Reduce the following pde to canonical form and find the general solution
Ugg + gy + Buy, = 0.

[8 marks|

Question 3

Consider the function

-1, -7<z<0;

fz)=4 0, z=0 , flz+2m) = f(z)
+1, O0<z <.

(a) Find the fourier series expahsion for f(z). [10 marks]



(b) Use Parseval’s identity to find the value of the sum

-
Z(Qn-l)?'

n=1
[10 marks]
Question 4
Solve the initial value problem |
Uy =CUyy O0<z<1, t>0
u(z,0) =0, 0<z<l1
u(z,0)=0, 0<z<1
u(0,t) = u(1,t) =0, ¢t=>0
using the method of separation of variables. [20 marks|

Question 5
(a) Solve the following pde using the method of Laplace transforms

wy=u+u, x>0, t>0
u(z,0)=e™*, >0

lim |u(z,t)| < oo, t>0
T O

[12 marks]
(b) Find the general solution for the following pde
du, +8uy —u = 1.
[8 marks|
Question 6
Find the general solution for each of the following pdes
(a) ulu, —u,) = v+ (z +y)% [10 marks|

(b) (zug — yuy)u=y* — =% [10 marks]



Question 7

Solve the following initial value problem

U — Kuge =0, O<z<L, t>0
w(0,t) =u(L,t) =0, t>0
u(z,0) = f(z), 0<z <L

where L is a constant and f(z) is an arbitrary function. [20 marks]
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