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Instructions

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

4. Show all your working.

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



Question 1

Find the general solution of each differential equation.

(a) 2y" +3y —2y=0 [5]
(b) zy(l+y)=14+y—z, y(1)=0 [10]
(c) Y —4(y)" =0. [5]

Question 2
Consider the ODE
(2% — 1)y + 4y + 2y = 0.

(a) Determine whether x = 0 is an ordinary or singular

point of the ODE. (5]
(b) Hence find the series solution of the ODE about z = 0.
Express the solution in closed form. [15]

Question 3

(a) Find the inverse Laplace transform of

s5+4
Fls) = st +4s% 8]
(b) Use two methods to solve
322 + % = 2zyy. 6, 6]

1Throughout this paper ¢ = % and § = %g.



Question 4

Solve for y(z) :

(a) zy'+y =(1-z)" [5]
(b) yiv + Qy'" + yff _ 8yf . 20y = [5]
(¢) ¥ +4y=2cosdz, y(0)=1, y(§)=-1 [10]

Question 5

(a) Use Laplace transforms to solve the initial-value prob-
lem

j+4y+13y=0, y(0)=-1, 9(0)=4  [10
(b) Consider the ordinary differential equation
2y’ + 2y — 4y =0.

Show that the substitution z = e~ transforms this
equation into

y— 16y =0. (7]
Hence, or otherwise, find the general solution of the
equation. 3]
Question 6
Solve
dy z—-y+1
A S N 12
() dz  z4+y+1 12

(b) (%nZQJ)dx-(Qy—Inm)dy:O, y1)=1 [§]




Question 7

(a) Use the method of variation of parameters to determine

the particular integral and hence the general solution
of

j— 4y + 4y = €. [12]
(b) Cousider the following statement about first order ODEs.
All exact equations can be made linear.

Is the statement true or false? Discuss. 8]
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