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1. (a) Find the unique solution of

y11 = y1 y

With y(0) = 0, y′(0) = 1
2

(b) Find the general solution of

y11 − 2y′ + 5y = ex sin 2x

2. (a) Using Euler’s substitution or otherwise, find the general solution of,

x2 y11 + 3 x y′ + y = x−1

with x > 0.

(b) Find the general solution to the difference equation

n U(n)− 2 (n− 1)U (n− 1) + (n− 2)U (n− 2) = n
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3. (a) Find the general solution of the system of ordinary differential equations

ẋ = 3x− 2y

ẏ = 2x− 2y

Also find the uncoupled equation, the equation fro the trajectories and sketch the

phase portrait.

(b) Find the general solution to the inhomogeneous system

(
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0

)

. [Hint: note the RHS is polynomial in t with vector coefficient]

4. (a) Is the expression

y sin x y dx + x sin x y dy

an exact differential? If so, of what function?

(b) Determine the location and nature of the stationery points

f(x, y) = x3 + y3 − 3 x y
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5. (a) Using the change of variables

s =
x

x2 + y2
, t =

y

x2 + y2

Show that

us
2 + ut

2 = (ux2 + u y2)(x2 + y2)2

where u = u(x , y).

(b) Find the length of the parametric curve

x = cos3 t , y = sin3 t

From t = 0 to t = π
4
.
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