ThIA MEIZI 04 Question 4: Specimen Solution

1 The Hamiliomwan for g > 0 is Hig, ph= ép? + aq. whose contours are paralolas
with che g-axis as axis of symmetry and with che vertew to the fight. There i= & reflecting
barrier ab the peaxis. Thus the phase curves are effectively closed. the motion 15 bound
and tharefore periodic.

The action vanable is defined by the integeal
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The angle variable may be chosen to be zaro when g = 0: then the integral for f{q) is
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The external factor can be simphfied by substituting for the expeession for w7} found
above, but is simpler to note that when ¢ = £/a, # = 7, which gives the required result

mmediately. Then on rearranging we have 1 —ag = (1 — 8/m)*, ar
g=rh2 (E—E.). for 0 < 8 <x
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lii} With this choice of the origin g(#) must be an even function of . 50 only the even
terms of the Fourier zories are non-zero; that iz, &l the cosfficients of sin & ace zoro and
wie have

gl8. 1} = Qolf) + 3 Qull) cosnd,

n=1
Onousing the relations given in Section 9 of the Handbook and the evenness of g8} we
have
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The firsr integreal 18 simply
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The second integral can be evalvated by substibuting the expression for g08) and using
the given integrals. Alternatively, note that 1 —ag =1 =87, and 20 Jebfoe p=5 - ¥
tor write the integral in the form
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