(b) Consider the motion of & particle of mass m elastically: hauncing B shes L H
plane between the horizontal e y = 0 and Ehe ewrve
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e with k<a<h<ell.
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(i1 If the partiche starts al. te ovigin with speed ¢ aml with the gl ""1'“"*.“_
thie initial velocity and the y-acs denoted by f show Lot TR LT LA TR
bounel provided that
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Show, further, that the amplitude A of the motion 15 given appraxintely
hy
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{ii} Show that the period of the bound mmotion ean he weitten in the foro of
| phie integral
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{iii) By making the substitutaon r = Asin # and asanning both @ A7 and 04
fov bix samall, show that
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Chupestion 3

Provide a qualitative deseription of the mean motion af i partiche of mass 1 S
aceording to the Hamiltonian

Hig.p.t) = 21; b Flg)sin{g2t + &),

wihvere
[ Fainfx, |z}l
ﬂ"':"{u. | > = |
where F and & are constanis, and the frequency 1 is large. Lii L*—'l”‘-*-"-'--_-‘“'_"
that a particle starting at ¢ < —a with velocity § =1 > 0 (T e g R
¢ = oo only if v; is above a certain critical velocity, v., Find an epreses ey ae
eritical velocity m Lerms of &, om amcl £F [#5]

Cuestion 4

This guestion is ahout the motion of a vertical pendulum with o supse =
periodically with a high leequency. Example 1001 [ Umat I8, page :F'-'_ =
case where the support is oscillating vertically with amplitude o At =0 .
there it is shown that if a2 > 240, where m is the mass at the end 258 = 70
of length I, the pendulum is in stable squilibeiwm when standing vorssss o=
End of Block Exercise 10.8 [page 129, with solution on page 11 Tmaes =2 o
when the pont of support, is oscillating horizontally; again the e S
position is stable f a?01? = 20 You should anderstind th L

these results before starting this question.

When you have done this, guess whether or not the upwards vestes =0
stable when the motion of the point of support is a Tpse comabiliaiae o 55
above motions, that is, & rotation on & small cirele of rading aje o #7
0L Mow study the following problem,




