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The potential V = o7 /(1 +2],

The maximum of thiz potential i3 at the root of

rt . _.:[_1._3_2} B —.nlfz V= 22{3
I {:j_m thatis =72 and  max(V] =

=~ B.529

This graph of the potential shows that the svstem has a centre at ¢ = 0 and a saddle
at oz =243
The energy equation is
l 4 dx
E=gi + Vi) v=T.
g0 motion is possible ondy if £ > 0, and the graph of the potential shows that thers ars
three posstble types of motion

1) 0 < £ < max(¥) there is both bound, perodic mation and unhoonded motion.
The bound motion oscillates about the potential minimom at 2 = 0 and the
unbounded motion is reflected off the potential barrier, not having sufficient energy
to pass over the polential maximum,

2} I E > maxi V) there i3 only unbounded motion which bounces off the barrier dus
to the singularity in the potential at r = -1,

The phase curve with energy B = max{V’] iz special, being the separatrix that divides
phase space into the regions supporting these three Lypes of motion. The equation of

the separatnx is,
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Some representative phase curves are shown in the figure.

Phase rurves for the potential Vi{zr] = =¥ L+ r!']-.

[b for potentiad]

[2 murks]

il r|1.'|r'k|

[L marck]

[5 mark]

[ far phoass
crarvesh

[Tezal 3]



