(i) Show that the period of the bound motion can be written in the form of

the integral
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{iii) By making the substitution r = Asin®# and assuming both ad and b4
tor be stoall, show that
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Cuestion 3
Provide a qualitative description of the mean motion of a particle of mass m moving
according to the Hamiltonian
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where F, & and o are constants, and the frequency £ is large. In particular, show
that a particle starting at g < —a with velocity § = v, = 0 tends asymptotically to
g = og only if v; is abowe a certain critical velocity, vl Find an expression for this
critbeal velocity in terms of F, a, m and £}, [25]
Cuestion 4
Consider the equation
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where A, a and A are positive constants, and = 15 a small parameter. Note that
et —a) meanz the function =) ewaluated at £ —ao.
fa) Dy assuming that the salution may he expressed as a power series in £,
z(t) = zplt) + £z (t) + £ my(t) + -
show that
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and hence that
]
zx(f) =g f du ey (u — a). [10]
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{b] By solving the first two of these equations, show that an approximate solution
of the original equation is
() = Ae™™ & Aete” M 4 LactH(t - 2a)e MM 4o [15]




