Cuestion 4

A bead] of mass m slides smoathly under the influence of gravity on a wire with
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where the z-axis is vertically upwards and a is a positive constant. The wire stops
ad r==xxf2 and if ] > 7/2 the particle moves frecly under pravity. The wire
rotates about the z-axiz with eonstant anpalar velociey 13

(1) Show thee the Hamiltonian of the particle for [x] = 0/2 iz

s - lmfi2 r¥ = e cos
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Hir,p =
{ii} Show that the system has a fixed poinb al r = p =10, and that this iz stable if
ga = 117, hut unstable if ag < {7,

(i) Show that if 1 < 5|-e|:l."ﬂ2 = m/Z, there & oa stable fxed point af some point
r =1 where 1 <2< 2/2 bt if r,m.l."ﬂ‘-' = 8 there are noostable Axed
[roants,

(v Show thad the eqquadion of the separacrix through the origin is

palrl =m '.l,"l (14 a? sin® x) (0¥ — doga ﬁiui.:J.ll.'-:]] .

and deduce that, in the case ga/f¥ > 5/2, a particie starting on the separatrix
ab &= b 7/2 takes 4 fime
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b fly off the end of the ware.
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