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The figures in the margin indicate full marks.
Candidates are required to give their answers
in their own words as far as practicable.
Notation and symbols have their usual meanings.

Group - A
Answer any two questions : 2x2=4
1. Find the expression for the generalised force in terms of
generalised coordinates. - {CO1]

2.If Q =ap + bg, P = ¢p + dq is a canonical
transformation, then find the relation among a,b,c.d.
[CO2]

3. “The Poisson bracket of two constants of motion is
itself a constant of motion.” — Explain it. [CO2)}

4. Set up the Hamiltonian for a system whose Lagrangian
is given by L(x,%) =%x2 —%w%ﬁ - +Bxi?,
where a,p and w are constants. [CO1]
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Group-B
Answer any fwo questions : 4x2=8
. State and prove the Poincaré theorem. [CO2)

. If the equations of transformation do not depend

explicitly on time and the potential energy is velocity
independent, then prove that H is the total energy of the
system. [CO1]

. Prove that J=?F(y,y',x)dt

o

\ d{oF) oF
will be stati if —|—|[-—=0. CoO1
stationary only dx[ay') » [ ]

. Let G=Gi(q), ¢35 -esGs» Q- By, ... O,» 1) be a generating

function of a canonical transformation. Prove that
=20 p =01 for all . Hence, prove that if the
aq; 0Q;

canonical transformation is given, then one can determine

the generating function. {CO2)
Group-C
Answer any one question : 8x1=8

. Suppose a particle of mass rﬁo is moving with a velocity

v, then show that its mass at any time is given by

M=o Where ¢ is the speed of light. [CO2]
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10. State the principle of least action. Deduce Hamilton’s
equations of motion from this principle. {CO1}
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