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1. (i) Find the general solution of the differential equation

dy _ 2y”
dr (22 +4)
putting your answer in the form y = f(x).
[6 marks]
(ii) Solve the initial value problem
d
Y9 _ ytanx = 2cosr — secx
dz
for y(x) where y(0) = 2.
[6 marks]
(iii) Solve the initial value problem
dy  [sinzsin(zy?) — y? cos(zy?) cos z]
de 2zy cos(zy?) cos x
where y(w/4) = 1.
[8 marks]

2. Find the solution of the ordinary linear differential equation

y' =2y + (1-a’)y = ¢
where the parameter a is real and a # 0 with the the initial condition y(0) =0
and y'(0) = 0.

For the case a = 0, determine y(x) subject to the same boundary conditions.
[20 marks]

3. Find the general solution of the system of differential equations

du = 2z + + cost
at y

d

d_?i = x + 2y + sint

when z(0) = 0 and y(0) = 0.
[20 marks]
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4. Solve the ordinary differential equation for y(x)

22y — 92y + 25y = 2? + 22%Inz
with the initial conditions y(1) = 1 and y'(1) = 2.
[20 marks]

5. The function u(z,y) satisfies the first order partial differential equation

x8u+(x+ )%—u+2x+
ox y oy y
in the region z > 0 subject to the boundary conditions u(z,0) = z.
Determine the function u(z,y).
[20 marks]

6. For an even periodic function, with period T, show that the Fourier
coefficients b,, are zero for all n.

[4 marks]
The periodic function f(t) is defined by

ft) =1+

and f(t+2T) = f(t). Sketch f(¢) in — 27 <t < 2T and find its period.
Determine the Fourier series of f(t).

it
— - T t < T
cos(T)‘ < <

[16 marks]

7. By seeking a solution of the form u(z,t) = F(z)G(¢), find the general
solution of the heat equation

ou k82u

ot Oz2
in a horizontal bar of length L where k is a positive constant and the left
and right ends are held at temperatures 7 and 77.
If the initial temperature distribution is

(2,0) = 0°C 0 <z < iL
UBY = 1 100°0c L <z < L

and the ends are held at 20°C, find the temperature distribution, u(z,t), at
time ¢.
[20 marks]
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