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Skeich the phase curves for a particle of mass m moving in the potential
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where a i5 & positive constant.

Show that for the system with Hamiltonian

Hgp) = £ + V(o)

where 1"{g) is the potential defined in part {a), the action variable | iz given
in terms of the energy E by

3. A iR
T ",'E—asz d sin® oo’ &,
w o
where g = (E/a) sin” ¢, and deduce that
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Hence find an expression for the frequency of the motion as a function of the
ENETEY.

Show that the angle variable 8 is given by
where # =0 when g =0

H a is allowed to vary slowly from oy to gz during a time long by companison
with the period, give an approximate expression for the ratio of the frequencies
of the motion before and after this change has occurred.

You may assume the resuits
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where fn 13 any positive integer, and

sin® x = J({10%inx — 5sin 3= + sin 5x).
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