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Instructions: All questions are compulsory and there is internal choices in question no 9 and 11.

SECTION A
(5Qx4M=20Marks)
S. No. Marks CcO
Q1 State the Variational Principle and obtain the condition for extremum 04 col
path.
Q.2 Obtain the Lagrangian equation of motion for the LC circuit shown below.
i
1 04 COos3
100 mH 470 PF ey
Q.3 Determine the frequency of a Harmonic oscillator by Hamilton’s equations
. 04 COos3
of motion.
Q.4 Determine the velocity with which a body moves for its mass to become
o 04 COo2
twice its rest mass.
Q5 The potential of a diatomic molecule as a function of the distance (r)
between the atoms is given by V(r) = — % + T% . Determine the value of 04 Cco1
the potential at equilibrium separation between the atoms.
SECTION B
(4Qx10M= 40 Marks)
Q6. State the Hamilton’s principle and use it to obtain Hamilton’s equation of 10 co3
motion.
Q.7. A particle of mass ‘m’ moves inside a bowl. If the surface of the bowl is
given by the equation z = %a(x2 + y?) determine the Lagrangian of the 10 COo3
system.
Q.8. Define the Virial theorem and show that for particle moving in a central
= 1= 10 Cco1
force field T = - V.




Q.0.

A particle of mass ‘m’ and coordinate ‘q’ has the Lagrangian
L= % maq? —% qq? . Calculate the Hamiltonian of the system.
OR

Lagrangian of a system is given by

L= lm'2+2m'2—5k E 242g%2 -2
> q1 qz 4Q1 q2 9192

Where ‘m’ and ‘k’ are positive constants. Determine the frequencies of
its normal modes.
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SECTION-C
(2Qx20M=40 Marks)

Q.10

Discuss the scattering in central force filed through Lagrangian
formulation and thus obtain expression for total scattering cross-section
of alpha particle scattering through nucleus.
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Q.11

Apply the theory of small oscillations to obtain the secular equation for a
double pendulum as shown below and hence determine its normalized
frequencies.

OR

Discuss the general theory of small oscillations and thus interpret the
secular equation and the eigen value equation, hence deduce the method
to obtain the resonating frequencies.
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