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1. Using Newton’s laws of motion, deduce the conservation theorems for linear
momentum, anugular momentum and energy for the motion of a system of
particles. 15

Or
(a) State and explain D’Alember’s principle with suitable example. 8
(b)  What are constraints ? Give a brief note on its different types. 7

2. What is Rayleigh’s dissipation function ? Explain. Give its physical signifi-

cance. 15
Or

(@) Show that Lagrange equations remain invariant under Galilean trans-

formation. 8

b) State variational principle. Obtain Lagrangian equation from varia-

tional principle. 7
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3. Explain how a two body problem can be reduced to one body ? Deduce
expression for such a reduced mass of two body problem. 15
Or
(@)  Derive Hamiltonian-Jacobi equation. 8
b) What are Poisson’s brackets ? Evaluate the Poisson brackets [P, Ly]
and [L,, Ly]. 7
4, State and prove Euler’s theorem for the motion of a rigid body with one point
fixed. 15
Or
(@)  Discuss different modes of vibrations of a linear triatomic molecule. 8
(b)  Discuss small oscillations in a system with one degree of freedom. 7
5. Write short notes (any three) : 3x5=15
@) Motion of a charged particle in electromagnetic field
(1)  Gauge transformation for Lagrangian
(zii) Rutherford scattering cross-section
(fv)  Angular momentum and inertia tensor.
LB—80—2023 2

65C2C7FD47D8437C1A4482E34178239D



