Queslion b

(&) A particle of unit mass moves under the influence of a linear attractive force
of magnilude wiyq, where w is a constant. Show that its phase curve of action
I is an cllipse the length of whose axes are v2lw and /21w, What are
the amplitude of the particle's motion, and the maximum value of its kinetic
energy, in berms of s action?

Consider now what happens when w 18 no longer constant but changes slowly with
time; the change may be assumed to be adiabalic.

() Deseribe briefly and qualitatively the nature of the motion of the phase point
representing the particle, with particular reference to the elliptical phase curves
of the unperturbed Hamiltonian, Hew does the ackion change, on average, and
in detail?

i) Suppose that over & sufficiently long time the value of w is slowly halved. How
do the following quantitics change in this fime?

(1} The period of the motion.
1} The amplitude of the motion.
(iii) The particle’s mayimom kinetic energy.

[iv] The particle’s Lobal energy.

Question T

A particle is moving subject to a rapidly varying forcs, with the Hamilionian
p’ :
Hig,ptl= — + Fge™ 7 =sin i,
I:q P :I m (2] HEEl

where m is Lhe parckicle’s mass, Fis a constant, and the frequency §8 of the applied
force is large.

(i) Show that the mean motion Hamiltonian is
2

T amil? (1

where (7, F) are the mean motion coordinates. Explain briefly how this Hamil-

toman is derived

2
RiQ.P)= 5= -2q%)7 e

(ti} Give a brief qualitative description of the motion in phase space under the
Hamiltomian of part {1], including in your answer a sketch of the effective
potential s & function of G

{iii) Show that a parlicle moving towards the origin, but starting a long way away
from 1t, will be turned back unless ils initial speed vy satisfies
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