Cuestion 4 o W

Censider the system with the Hamiltonian -

1.:,?

M1 +asing)

{1} Show that this system has saddle points at (g, p) = {{2a-pd)r, 0) and centres
at (g.p} = (InF,0), where n = 0, 1,22, .. o _ ,-’

(i} Show that there i a contour with energy E = 1 joining all saddle points, and
sketch the phase curves of the system, being eareful to show the regions where
the motion is librational. Show that all librational motion has energy in the

Hig.p = COE g, where 0 <o« 1

[4]

range —1 < F < 1. 17]
{iii} Show that the period of the librational motion about the centre at the origin,
with energy E, can be expressed in terms of the integral
= -
TE =vZ [ dr fii88RT o= E
L E+cosr
where ) < o < 7. [6]
{iv] Show that the small-amplitude librational motion abeut this centre with
energy £ = —1+ 14* has the period
T=27r(1+f=—é{1—¢*]+ﬂf£*}). (8]
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