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INSTRUCTIONS:

« Answer any THREE Questions.
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Q1. Obtain the Lagrangian equations of

mass point suspended by a ri gid weightless rod.

b

Consider the harmenic oscillator with the coordinates p, 4.
kinetic and potential energy are given by

z kt mi! "
=P p =D =

am 2 2 Tt
Find the

i) Lagranglan,
i) Hamiltonian

The generating function for the transformation is given as
m
Filg.Q)= = wq*cotl)

Find expressions for

i) pand P

i} Obtain the new Hamiltonian 3
iii) wWhich coordinate is cyclic?

v  Does qdepend on time.

motion for a spherical pendulum, e, a (20m!

the (BM

(121



Q3.

Q4.

Q5.

According to Yukawa's theory of nuclear forces, the attractive force between (20Mks
a neutron and a proton has the potential

a)

b)

c)

d]

fl

a)
b}

Find the force, and compare it with an inverse square law of force.
Discuss the types of motion which can occur if a particle of mass m
maoves under such a force.

Discuss how the motions will be expected to differ from the
corresponding types of motion for an inverse square law of force.
Find L and E for motion in a circle of radius a.

Find the period of circular motion and the period of small radial

ascillations.

Show that the nearly circular orbits are almost closed when a is very small.

What are the principle aims of transformation theory?

Show that the transformation
_ sinp _
Q —In{ . j,F = qcotp

is canonical

Determine the generating functions F, (@, g) and F:(P,g).

Let a particle of mass m move in a force fleld that in spherical
coordinates has the form V¥ = —Kcos8/r%. Write down the Hamilton-
Jacobi differential equation for the particle motion,

(2Mks)

(8Mks)

(10MEks

(20Mk:



