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SECTION A — Answer SIX parts of this section

Determine the fixed point for the system
&= rx+ 42°

for r > 0.

Show that it is unstable.
[7 marks]

Use dimensionless variables to derive conditions under which it is valid to ap-

proximate the equation

mL?*G 4+ b0 + mgLsin =T

b + mgLsinf = T.

[7 marks]
Determine the fixed points of the system
= —x+ 23
y=—2y

and use linearization to classify them.

[7 marks]
Define the term ‘gradient system’.
Prove that closed orbits are impossible in gradient systems.

[7 marks]

Given the Lorenz equations

t=o0(y—ux),
Yy=rr—y— Iz,
Z=uxy— bz
show that the z-axis is an invariant line (i.e. the motion confined to the line

x =y = 0 is permitted).
[7 marks]
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