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THIA MS323 03 Cut-off date 6 August. 1996
(Clovering Cnels 8 8 and 10 of Block HL)

Each opuestion iz marked out of 25 Your overadl gracke will be determimed Dy the
smm of yoar macks for all four questions.

Cestion 1

(a) By sketching graphs of the functions y = Eilll:.'.lj] andl ¥ = :'.In";l', show that thae
djeLation

sin{r?} = =, D=edl, =0
£
has roats near & = Jiew o =1, Z,,
Use porturbation theory to show thal an approximation to this root iz
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. = et i
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(1) Show thal the differential equation

i: 1
o P T i = A
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where £ 15 a small parameter, bas the approximate sodution

A
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Cuestion 2
{a) Consider the Hamlionian
Hl:,'rh s ‘":] - H'.:":.r.h P} — Oelfy
where Hylg, ) is independent of o, and suppose that the Hamiltonian H (g, p, a}
supports librational medion for values of ¢ in some interval. Let the angle-
aclion variables of this librational motion be (8, 1), and ket the Hamiltonias in
this representation be H{S, o),
Consider the system with o replaced by o + Ao, where de is small, and use first-
order perturbation theory to find an expression for the energy B/, o + da) in
termns of &[5, o) and do. By taking the limit as do — 0, show that
il E
— = —§ll.a), 1)
o) (
where Fi 1, o) is the mean value of g in the motion with action I,
Rl
il al= — alffgii, I, o), [10]
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