{11} Show that the period of the bound motion ¢an be written in the form of
the integral
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{iii) By making the substitation r = A=in®# and assuming both a4 and b4
to be small, show that
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Ouestion 3

A particle of mass m moves according to the Hamiltonian
] o] 1 s T
Higpill= EP_ + E-m;.:'q' 4 Fe™ % 5in 1,
where the frequency 1 i Jarge, 1% w,

(i} Show that the mean mofion Hamiltonian is
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{ii) Show that if
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then the effective patential
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has only one stationary point, and provide a qualitative description of the
mesn motion o this case,

[iii} Use hrgi-order periuchation theory fo show that an approximation to the
frequency of the mean molion s
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for small vaines of the action variable [ of the mean maotion, and for large
valnes
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You may assume the result
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where » is a large positive number.
(iv] Explain physically why &7 i= almost independent of the action when [ 3% 1.
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