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Instructions : (1) All questions carry equal marks.
(2) Symbol used in the question paper have usual meaning.

(3) The number of answer should be the same as the number of question in
question paper.

1. (a) Describe the construction, working and uses of Nicol prism. 7
OR
(1) What is Quarter wave plate ? Obtain an expression for thickness of it, in
terms of p, and p.. 4
(2) Explain in brief : Polaroid. 3
(b) How plane polarized, circularly polarized and elliptically polarized light obtained
using Nicol-prism and Quarter wave plate ? Explain analysis of light. 7
OR

-AC
. . . 4P ( 4\/ : t) .
Obtain an expression for energy density E = AC l-e at time t, after the

start of the sound.

2. (&) Explain the u-space and the G-space. 7
OR
State Ergodic hypothesis and prove it.

(b) Explain canonical ensembles. Obtain an expression for Gibb’s canonical
distribution. What it represents ? 7

OR

Obtain the partition function for ideal gas. From that obtain the expression for
Helmholtz’s Free energy F and Entropy S.
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3. (a) Derive Lorentz’s transformation equation. Show that for small velocity such

equation takes place of Gallellion transformation. 7
OR
Explain the variation of mass with velocity and obtain the necessary formula.
. <x>
(b) Obtain Ehrenfest’s theorem <P >=md at 7
OR

State and explain admissibility conditions on wave function.

4. (a) State the 4™ postulate of Quantum Mechanics. Hence prove that for dynamical

variabIeA(;() , 5) 1) (cij—?)op = %[Aop, Hop] + aia,?g. 7
OR
Give Heisenberg’s Uncertainty principle. Give its general mathematical formula
and obtain it.
(b) (1) Write a note on ‘Closure property’. 3
(2) Give physical interpretation of eigen function and eigen value. 4
OR
Derive the Schrodinger’s equation and probability interpretation for a system of N
particles. 7
5. Each question is of 1 mark. Answer in short. 14

(1) Define polarized light.

(2) Define Negative Crystal.

(3) What is an optic axis ?

(4) Draw diagram which represents the growth and decay of sound energy.
(5) What is an Ensemble ?

(6) State principle of apriori probability.

(7) What is Microcanonical Ensemble.

(8) Define Grandcanonical Ensemble.

(9) Define “the inertial frame of reference”.

(10) Write any one postulates of special theory of relativity.

(11) Write any one negative results of Michelson-Morley experiment.
(12) Define : Adjoint of an operator.

(13) Define : A self adjoint operator.

(14) Write the first postulate of Quantum Mechanics.
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