TMA MS323 02 Cut-off date 21 June 1994

{Covering [nits 5, 6 and 7 of Block IL)

Each question is marked cut of 25, Your overall grade will be determined by the
sum of your marks for all four questions.

Cuestion 1

(]

(b)

{)

Find the Hamiltopian corresponding to the Lagraogian
Ligu)=q"(ju° =1}, i >0,

Write down Lagrange’s equation of motion for this Lagrasgian, and confirm
that it i% equivalent to Hamilton’s equarions for the Hamiltonian you obtain.

o

A particle P of mass m moves in & straight line on a smooth borizontal surface
under the infuence of two perfect springs P and PB of natural length [y and
stiffness £%. The ends A and 8 of (he springs are made to oscillate about the

stationary points € and © respectivele snel that @4 = 5, {#) and BC = 1.(t),
where 1 and 4, are known functions of timne.

If the distance v is o and the dismeee of the wsss P from the oscillating
point A is 2, show that the Lagrangiou frnetion Lz, £, t] can be written as

Lix, % t)= %r‘r:l_'li B J{Lﬂi-_.'l o — i) Fm )
[Hint: The force exerted by a spring of stifiness &* when its extension is ¢ has
magnitude ke |

Using the Lagrangian obtained in pact (B], find the equation of motion for the
mass in terms of .

Ouestion 2

(a)

(b

Determing the values of che constants o aml o =oel that the transformation
{q.p) — (. P} given by
= (r_‘:—}l) =7, P o= piet,
F
is canonical and, for these values, find an Fy (62, ¢) and an F3{ P, g) generating
function for it

Write down the Hamiltonian corresponding to che iime-dependent Lagrangian
of Question 1{b) in the case that 7 = 5 = 0 cos 0,

Elg.q.th = ,IE.'rl.n;l! — &g iy 4 alm T =257 ) cos i,
Show that the transformation (g, p) — [0F, P} given be

Q =q—Mij, P =p+alth
whara al::z'j and dE) are functions of Hime coly, 18 canotical, and find a snitable
Fol Pog, 1) generating functiomn.
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