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You should answer at least one guestion from this part.

Ouestion 5

(a

(b)

(e}

Use perturbation theory to show that an approstimate solution to the equation
sinx =ge ™

where £ 15 & small positive parameter and o & positive constant, is

Iﬂs—u.s3+(%+3=:—:)£3+ﬂhi].

Show that, to first order in £, the solution of the differential equation
O o . ¢
= e, () = 4 =0

can be written in the form
z(t) =) +ep(t), w= AT+

where ylw) satisfies the squation

o
wﬁ +y=uwle™, pldi=0

Hence show that an approsdmate solution to the original equation is
ot} = w + 5.. f d: e with w(t) =/ A2 42t
A

Consider the Hamiltonian
Hig,p) = Lew g 1y —f._r <1
(g.p)=1p" + i7" " lpgl < 1,
where £ 15 & small constant, Show that, to fiest order in ¢, the Hamiltonian in
the angle-action variables, (¢, J}, of H 5

H{J) = J+ 0<J<l,

£
(1= 232’
and hence find 2 first order approximation to the frequency of the perturbed
motion as a function of J.

Hint: you may assume that the angle-action variables, (#, I, of the unperturbed
system, £ = 0, are given by

q:x-‘rﬁsin-ﬁ'_. =2l cos#

and that

I dr - 1 gkt
2r Jy {l+asinz)? (1 -gdP° aLs
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