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Question 1 [9 marks]

For each of the following, first classify the equation (separable, linear, Bernoulli or homogeneous),
then solve it by the appropriate method.
(a) dy

dx = x e−y, with y(0) = 0.

(b) dy
dx + 2

x
y = 5x2, for x > 0.

(c) dy
dx + y

x
= x y3, for x > 0.

Question 2 [5 marks]

Solve the initial value problem

dy

dx
= x2 + 3y2

2xy
, y(1) = 1,

for x > 0. Give your answer as a relation between x and y, and state the explicit solution for y.

Question 3 [6 marks]

Consider the second-order equation

y′′ − 4y′ + 3y = 6e3x.

(a) Find the complementary function.

(b) Explain why the trial particular integral ϕ = Ae3x cannot work, and state the correct trial
form.

(c) Find the particular integral and hence the general solution.

(d) Find the solution satisfying y(0) = 0 and y′(0) = 1.
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