FART 1

You-should ansuwer af feasf oned gueshion from this part.

Chuestion 1

(a)

(b)

o)

Clhuestion 2

The nnction o) bas three zoros £y < ryp < oy, with ryp and ry simple zeros,
but with o'{r3) = for £ > rs, vix) > 0. Provide a gualitative description of
the motion of the syatem with velocity Tunction pix], being careful to dizcuss
the nature of each fxed poine,

If e iz an arbitrarily small positive aupiber describe the gualitative differences
between the phase diagrams of the {eo systems

=zl +¢ ad reviz)f-c
where vl r) iz the function described abovs,

Consider the linear second-order system x = Ax. where the matrix A is given

by
1 i
J‘.=[_2 _[J

Classify the fixed point of this lincar svstem, and make & rough sketeh showing
the gualitative feafures of the motion o the neighbourhood of the origin.

A linear second-order system x = Bx, where B is a real, constant, noo-singular
1 = 2 matrix. iz perturbed by adding toils velocity field a time-independent
term of arder [x]*. so that the equation of motion becomes

% = Bx + Of|x")

Under what conditions can the qualitative behaviour of the nonlinear system
near the orgin be obtaned from che propertios of B?

(4) Sketch the graph of the finction
’ 7
¥ = — :
() T+ g
Show that the Hamiftonian
e
Hig.pl= s — .
(p.p) = i T
has twa srable fixed ponts. Find and claszify any other fixed points
(b] Sketch some representative contonrs of this Hamiltonian, being eareful 1o in-
clude all invariant regions and any separatrixes. Give the range of energies for
which bound motion is possible.
{e] Show that in the vicinity of sither stable fixed point; gy: the Hamiltomian has
the firm
Hirpi=lp e - L+ i), x=q—q;
Heme, or ntherwise, ind an approximate expression for ¢it] in the neighbonr-
hond of gy
(4] Describe, qualitatively, the variation of the perind of the motion around either
stable fixed point az the energy increases towards the separatrix energy.
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