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Unit IV

Using special theory of relativity derive
E = mc? Hence give its physical
significance. 5
Calculate the momentum of a proton
whose KE is 103 MeV and rest mass
energy of proton is 938.3 MeV. 3

What do you understand by Lorentz
Transformation ? Derive the equations
for x, ), z and ¢ coordinates. 5
Using special theory of relativity and
Lorentz transformation find the relative
velocity of two Photons approaching

towards each other in vacuum. 3
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Compulsory Question

1. (a) Distinguish between Scleronomous and
Rheonomous constraints. Give one

example of each.
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(b)

(©)

(d)

2. (a)

(b)

What are the advantages of Lagrangian
approach over Newtonian approach ?
What conclusions were drawn from
Michelson-Moreley experiment ?

What are the postulates of special theory
of relativity ? These postulates leads to
which transformation.

Unit 1

State and prove conservation theorem for
energy of single particle. 5
Prove that the angular momentum is

conserved in motion under central forces.
3

State and prove conservation theorem for total

angular momentum of system of » particles. 8

3.
4. (a)
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Unit II

What are generalised co-ordinates ? What
are advantages of generalised co-
ordinates ? Obtain  expression  for
generalised acceleration. 4

(b) Set up Lagrangian equation for a simple
pendulum. Hence derive a relation for its
time period of oscillation. 4

5. (a) State Hamilton's variational principle and
derive Lagrangian equation of motion

from it. 6

(b) What is Configurational Space ? How
many generalized co-ordinates are needed

for a system of 100 particles in space

with 20 constraints (independent). 2

Unit I

6. (a) What are Galilean Transformations ?
Show that law of conservation of energy
1s invariant under these transformations.

4

(b) Discuss the effect of Coriolis force on a
freely falling particle. 4

7. Define Inertial and non-inertial frame of
reference. Hence explain need of centrifugal
and coriolis forces. Also derive a relation
showing effect of these forces on acceleration
due to gravity on earth. 8

(2-53-23-0321) J-52477 3 P.T.O.



