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Cuestion 2

(a) Determmine the values of the constants o and 7 such that the transformation
(g, ) — (G}, P} given by
i
e e o 3 - P 15 _..P,ij."
I:;:I l:.-l'_t B ]"E 1 a! e pEI
iz canonical. By expressing g as
g=lnia—pi+inja+p)—Inig,

fnd an F5{6}, ph generating Tunction for this transformation. Using this gen-
erating function, find & (. 4):

(b} A cancnical trapsformation (g, p) — (G P} can be described by the two gen-
erating functions Fu P oq) and Fiigd, ) where
J AF,
Fal P ) = FilQ.q) + PG, where P== iﬁ
By taking (P, g} a5 the independent variables and by differentiating this exp-
ression wikh respect to g and using the chain rule, show that

OF: _ OF

dg g

By Turther differentintion show Lhat
I‘.':'zF'E b &?F! azF]
aPdg ~ 8P dqiQ)'
(i) aF _ 8RR

aQag —  AQ7 dPdy’

3 ) 9 9 '
(i) H}-;-zﬂj:l_'_ﬂf-g aﬂ;-l_

dg? B¢t dP0g iy
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Caestion 3
{a} Sketch the phase curves for a particle of mass m moving in the potential

S i+ g < 0,
i ={ % 0

where @ 8 & positive constant.
(b] Show that the action variable, [, and energy, E, are related by

PRI
e (Jﬁ-m ) s,

2/0m

and find an expression for the frequency of the motion as a function of the
Hﬁrs}'.

(c] Show that the angle variable #, such that ¢ = 0 when & = ), & given by

s 14
B‘{q]:xl{l—%cﬂﬁﬁ+};tﬂs$$}l. @ =sin"" (EF'EEJ '

where 0 < ¢ < (Efa)® and p = 0.
{-:i_] How does @ depend upon g when (0 < g < [.f:T.'lu"nl.'l:}2 anid g 07
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