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QUESTION 1

1. (a) Reduce the following partial differential equation
Uzz + 2Ugy + Suyy +4u =0
into canonical form. [14 marks]
(b) Determine the region in which the partial differential equation
TUgy + Uy = T°

is hyperbolic or parabolic. [6 marks]|
QUESTION 2

2. Use Laplace transformations to solve the following partial differential equations

subject to the given boundary and initial conditions
(a)
TUL + U = xt

u(z,0) = 0
u(0,t) = 0

[8 marks]
(b)

1
uu—-c—z—uuﬁ—ksimrx = 0<z<l, t>0
u(z,0) =
u(z,0) =

u(0,t) =

o o o, O o

u(l,t) =

(12 marks]



QUESTION 3

3. Use separation of variables to solve the following time-dependent non-homogeneous

heat equation.

Uy = Ugg +e° O<z<mw
u(z,0) = cos2z
uz(0,) = 0
ug(m,t) = 0
[20 marks]
QUESTION 4

4. Use Laplace Transforms to prove that the solution of the wave equation

Uy = CUgy O0<z<l, t>0

u(z,0) = sinbnz + 2sinTnz
w(z,0) = 0

u(0,t) = 0

u(l,t) = 0

is given by

u(z, t) = sin 57z cos Semt + 2 sin 7wz cos Tret

[20 marks]



QUESTION 5

5. Use separation of variables to show that the solution of the wave equation given

by

Ugg — CUgy = 0 O<zxz<L
u(0,2) = 0
u(L,t) = 0
wz,0) = f(z)
u(z,0) = g(z)
is
—~ nwe nmc. nw
£ = TCy 1 b sin %t sin T
u(z,t) :L;l{a,,cos 7 t + by, sin 7 t}sm 7Z
where
2 (L . N 2 L . T
a, = Z./o f(z)sin T:vdz and b, = ) A g(z)sin —L—:vdz
(20 marks]
-QUESTION 6
6. (a) Show that the solution to the wave equation
ug(z,t) = Cug(z,t), —o<z,0, t>0
uz,0) = f(z)
w(z,0) = g(z)
may be given in the D’Alembert form; [15 marks]

u(et) = S+ a)+ S -} + 5 [ glods

(b) Use the D’Alembert formula to solve the wave equation when [5 marks]

f(z) =z and g(z) = cosz



QUESTION 7

7. Use separation of variables to solve the heat equation
U =Uge, O<z<l, >0
subject to

u(z,0) = 6+4cos3mz
u.(0,2) = 0

u(1,t) = 0

[20 marks]



