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Instructions:

1. This paper consists of 2 sections.

2. Answer ALL questions in Section A.

3. Answer ANY 3 (out of 5) questions in Section B.
4. Show all your working.

5. Begin each question on a new page.

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



Section A
Answer ALL Questions in this section

A.1 a. Classify each of the following PDEs according to order, linearity and homo-
geneity. )

2:2

i 2%u,, — yguy =g [3 marks]
i, ue + (2 —w)uy, = 22 ‘ [3 marks]
b. Find the PDE whose general solution is
1
u(z,y) = m;
where F'is an arbitrary function. [5 marks]
c. Evaluate .
/ sin nx sin mz dz,
where both m and m are integers. [5 marks]
d. Consider the initial-value problem
Tuy +uy = —u, u{z,0) =4z.
Solve the problem using
i. the method of characteristics [7 marks]
ii. the method of separation of variables [7 marks]
e. Use Laplace transforms to solve the initial-value problem
w—u=>5, u(z,0) =2z, z>0,t>0. [5 marks]
f. Find the general solution of the PDE
T2 Uyy + Uy — 4du =0, gy

where v = u{z,y). [5 marks]




Section B
Answer ANY 3 Questions in this section’

B.1 Consider the PDE .
25Uy + 20Uy + duy, = 24.

(2)

i. Classify (2) as parabolic, hyperbolic or elliptic. [3 marks]
ii. Reduce (2) into its canonical form [12 marks]
iii. Find the general solution of (2). [5 marks]
B.2 Consider the Cauchy problem of the wave equation
Up — CPUyy = O, —o<T<oo, t=0
u(z,0) = ¢(x), —c0o <z <0
w(x,0) = ¥(z), —o0 <z < 0.
Derive the d’Alembert solution
. 1 1 T+t
u(z,t) = - [@(x +ct) + Oz — ct)] b f ¥(a)do. [20 marks]
2 2c r—ct
B.3 Consider the Dirichlet problem for a circle
%+l%+i§§f = ), < p<g
oF " pop pogt =P EY
ula,¢) = 1—coso.
Find the solution u(p, ¢) of the problem. [20 marks]
B.4 a. Find the PDE satisfied by «, defined by
uw=2a*+y*+ F(zy — u),
where u = u{z, y) and F is an arbitrary function. [10 marks]
b. Find the solution of the PDE
u(zug — yuy) = y* — 27,
containing the straight line u = = = y. [10 marks]

lplease turn over for question B.5.



B.5

Solve the initial-boundary-value problem for a vibrating string. ~ * [20marks]

gy —uy = 0, D<o <2, t>0
u(0,t) = u(2,t) = 0, t=0
w(z,0) = 1—-|z—-1|, 0<o<2
u(z,0) = 0, 0<z <2

END OF EXAMINATION




