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1. This paper consists of SEVEN questions.
2. Each question is worth 20%.
3. Answer ANY FIVE questions.
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Question 1

(a) Consider the expression
u=zy+ f(z—y+u) (1)

 where u = 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
Uyt — 2z sint = 0, z>0,1t>0,
u(z,0) = z, x>0,
u(0,t) = cost, t>0.
[10 marks]

Question 2
Consider the Cauchy problem for the wave equation

2

Uy = CUgy, —00O<KIT <00, 1t2>0,
u(z,0) = f(z), —oo<z<o00,
u(z,0) = g(z), —oo<z<o0o.

Derive the d’Alembert’s solution
z+ct

u(z,t) = —;—{f(:c +ct) + g(z — ct)} + 2%/ t g(a)da.
o [20 marks]

Question 3
Consider the PDE

2Uzy — 10Ugy + Buyy + uy — uy = 0.



(a) Classify it as hyperbolic, parabolic or elliptic.
[4 marks]

(b) Reduce the equation into its canonical form and hence
find its general solution. [16 marks]

Question 4
Solve the boundary-value problem

Ut — Uge = 0, O<z<m t>0,
u(z,0) cos T, 0<z <,
uz(0,t) = wu(mt)=0, t>0.

I

[20 marks]

Question 5
Find the solution of the steady-state problem [20 marks]

Ugz + Uyy = O, O<z<m O<y<m,
u(z,0) = 0, 0<z<m,
u(z,7) = 6sin2z —4sindz, 0<z<m,

u(0,y) = w(my)=0 0<y< 7

Question 6

(a) Find the particular solution of the PDE
YUz + TUy = u(T — y)

which contains the straight curve 4 = 1 on y = z2. [10
marks]



(b) Find the particular solution of the PDE
Ugy = 42Y

satisfying the condition: v = z, uy, = 1 whenz—y =0.
[10 marks]

Question 7
The initial temperature distribution of a thin circular disk
is given by Tp. If the disk is allowed to cool down with
its circular edge kept at temperature zero, the subsequent
temperature distribution satisfies the system

k(urr+%u,.) = 1u, 0<r<l, t>0,
u(r, 0 Ty, 0<r<i,
u(l,t) = 0, t>0.

Solve for u(r,t). [20 marks]
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