Chaestion 2

{2} Determine the values of the constants o and F such that the transformation
(g, 0] = (@, F) given by
Pt

Q= {a* —p')e™, P ==y
ot —

is cancnical, By expressing g as
q = Infer — p) + Infor + p} = In Q,
find an F3((}.p) generating function for Lhis transformation. Using this gen-
erating function, find Fy{G,q).
(b} A canonical transformation {g, ) — (&, F'} can be deseribed by the two gen-
crating functions Fa{ P g} and Fi(Q, q) where
aF,
90
By taking (£, q) as the mdependent variables and by differentiating this exp-
ression with respect to g and using the chain ruls, show that

Fol P og) = PG, a) + PQ. where P =

o7, _ R,
gy ~ dp

By further differentiation show that
R, &F °F
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Chuoestion 3
{a) Sketch the phase curves for a particle of mass m moving in the potensial

y &, g b
Finy= {ur.r"rz. g =0,

whers o i3 & positive constant.

(b} Show that the action variable, T, and energy, £, are relaled by

g 2f5
£= (E-“‘:) s,
84/ 2m

and find an expression for the frequency of the motion as a function of the
Energy.

{c) Show that the angle variable #, such that § = 0 when 0 =0, is given by
CI: if4
o)== (- Juosgt fronsg),  =sin~ (TF)
where 0 < ¢ < (Efa)® and p = 0.
(d) How does # depend upon g when 0 £ ¢ £ (Efa) and p <07
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