Luestion 6
{a) Conguler a particle oF msass e moviog in the polential
Vgl = nleg]"-
whore o 55 postbive constantand wo¥ positive integer. Show chae e action,

[oand thee energy, B aee pelanst by
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() Mow conzsider w parcicle of wnit mass woving i the potential
Vg t) = At + Bit)al.

where A1) and B aee two slowly warving functions;: such that At} slowly
derreases from 1 o 0wk B slowdy increases from O B0 1 over some long
times T thus
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Yo may agswane that the change m the system s adiabatic.

Desceihe, briofly and gqualitatively, the natuee of the motion of the phase point
representing the particle: von should melode 5 desenption of hoa the phage
curves oo which the phase poo moves for § < 0 evolves o the one on which
it mowes for f > T

(] By ealestatmg the action for 72 0 and for b 2 Toshow chag i the particle’s
initial epergy is E, and s final energy s Er then
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(i} Find the relation between the amplitudes of the motion for ¢ < Qand foré = T

Duestion 7

A particle of mass m is miving subpct tooa tme-dependent force; the Hamiltonian
being
*

Hig.p.t) = % - bt (1 % Fsin{it) + La'g*
where F' wrand g ane mnstaﬁtr., and the frequency 18 is large.

[a) Show that the wean motion Hanoltowan i given io terms of the mean motion
voordimates (G, F) by
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e s brelaccoumt of the appeoximeaions ased noderving this Hambleonsan

B Prowiile oskowel of the eoffective potential as a onccbon of & aod lenee v
a hoef gqualitatvee deseoption of the motion o phase space, heng careful to
distingrinsh Daspwoens tle vases

51 L
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(e} Initially F = 0070w and F s allowed to decrense very slowly toozeen. Pro-
vide a qualitative description of the passible tepes of final motion after # has
erestidiod gt
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