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Question 1 /25
(a) Find the values of a, b and ¢ if
u(z,y) = &= f(bz + ey + o)
is a solution to the partial differential equation
ug — (1+ 3u®)u, —u =0.
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[10 marks]

(b) Find a particular solution of the given partial differential equation that passes
through the given curve I'

TU; — 2x2uy =u

I' : u=2"4+z on y=2z+1.

(10 marks]

Question 2

(a) Determine the region in which the given partial differential equations are elliptic,
hyperbolic and parabolic

i. sin® Tug, — 2ysinz + y2uy, = u. [3 marks]
. €%Ugy + YUy, + e Yu, = 0. [3 marks]

(b) Find the characteristics for the following partial differential equation
LUzz + Uy = z2.

[6 marks]

(c¢) Reduce the following partial differential equation to canonical form and find the
general solution
Ugg + DUgy + Buy, = 0.

[8 marks]
Question 3
Consider the equation

Ut — c.2uz:c =0
u(z,0) = f(x)
ue(z,0) = g(z)
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(a) Find the characteristics. [3 marks]

(b) Reduce the partial differential equation to its canonical form. [8 marks]
(c) Hence or otherwise show that the solution is given by

PR LS LI

2 2c T—ct
[9 marks]
Question 4
Consider the function
s(-m—z), —m<z<0;
f(z)=1¢ 0, z = 0;
%(TF-.’ZJ), O<z <.
(a) Find the fourier series expansion for f(z). [10 marks]
(b) Use Parseval’s identity to find the value of the sum
PEL
2
n=1 n
(10 marks]

Question 5

(a) Show that the initial value problem with non-homogeneous boundary conditions

Uy — =0, O<z< L

u(0, t) Tl, t>0

u(L,t) =Ty, t>0

u(:c,O) ( )y s 0<z<L
can be transformed to an initial value problem with homogeneous boundary
conditions. [6 marks]

(b) Find the solution of the transformed problem using separation of variables. [8

marks]

(c) Hence or otherwise find the solution for the initial value problem

U — U =0, OD<z<?8
u(0, ) 4, t>0

u(8,t) = 12, t>0
u(z,

0) =z,, 0<z<8

(6 marks]



Question 6 13%

Solve the following equations using the method of Laplace transforms
(a)

U = Ug + U, >0, t>0

u(z,0) = e™%, z>0
lim |u(z,t)| < oo, t>0
[10 marks)
(b)
U + TU; = T, >0, t>0
u(z,0) =0, z>0
uw(0,8) =0, ¢>0
[10 marks]

Question 7

Solve the Dirichlet problem inside the circle

1 1
urr+—ur+—§uf;9=0, O<r<l, -—-w<l<m
T T

l, —m<z<(
u(l.H)—{z’ O<z<m.

[20 marks)]



Table of Laplace Transforms

sin(at) — at cos{at)

e sin(at)

e cos(at)
sinh(at)
cosh(at)

sin(at) sinh(at)

()

12

st + 4at

s"F(s) = s f(0) — -+ — f1(0)



