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1. This paper consists of SEVEN questions.
- 2. Each question is worth 20%.

3. Answer ANY FIVE questions.

4. Show all your working.

5. A Table of Laplace Transforms is provided at the end of the question
paper. v
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BY THE INVIGILATOR.



Question 1

(a) Consider the expression

u=zf(y* — u?) (1)

where v = u(z,y) and f is an arbitrary function.
Find the partial differential equation for which (1) is a
general solution. [10 marks]

(b) Use Laplace transforms to solve the system

1 :
Ugy — Uy = —ksinnz, O<z<l, t>0,

2
u(z,0) =w(z,0) = 0, 0<z<I1,

u(0,t) = u(1,t) 0, t > 0.

[10 marks]

Question 2
Consider the equation

TUgz + Uyy +Ug + Uy = T + 2.
a) Determine regions in which this equation is hyperbolic,
parabolic or elliptic. [5 marks]
b) In each region, reduce the equation into its canonical

form. | [15 marks]

Question 3
Solve [20 marks]

Ut — Uge = O, O<z<m t>0,
u(z,0) = 2cosz, 0<z<m,
uz(0,t) = wu(mt)=0, ¢t=>0.



Question 4
Solve the non-homogeneous boundary-value problem |20

marks]
U —Uge = € ‘cosz, O<z<m t>0,
u(z,0) = 2sin’z, 0<z<m,
uz(0,t) = ug(mt)=0, ¢>0.
Question 5

Find the solution of the steady-state problem [20 marks]

Ugg + Uyy = 0, O<z<m O<y<m,
U(O,y) =Y O0<y<m,
u(my) = 0, 0<y<m,

u(z,0) = u(z,m)=0,0<z <.



Question 6

(a) Find the particular solution of the PDE

YUy — xzuy =y

which contains the curve u = z% on 3y? = 2z3. [10
marks]

(b) Show that
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under the transformation z = pcosyp, y = psinp. [10
marks]

Question 7
Classify the equation

xzum + 2ZYugy + yzuyy =0

as hyperbolic, parabolic or elliptic. [5 marks]
Find the canonical form and hence the general solution of
the equation. [15 marks]




Table of Laplace Transforms
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§"F(s) = s"7Lf(0) = -+ = f*71(0)



