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(2) All symbols have their usual meanings.

(3) Draw a neat diagram wherever necessary.

@) Figures to the right indicate full marks of the question.

(5) Use of scientific calculator is allowed.

1 Answer the following in brief. [08]
(1)  What are the properties of hypothetical medium ether?
(2) What are the postulates of special theory of relativity?
(3) What is the principle of Galilean - Newtonian relativity?
(4) What do you mean by proper time?

(5) What do you mean by macroscopic state?
(6) State postulate of equal a priori probability.

(7) What do you mean by mean value over an ensemble?

(8) What do you mean by partition function?

2 (a) Whatdo you mean by canonical ensemble? Derive the probability distribution  [10]
function for canonical ensemble.
OR
2 (a) Prove that energy fluctuation in the canonical distribution is proportional to the [10]
specific heat.
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2 (b) A system with two energy levels is in equilibrium with a heat reservoir at [04]

500K. The energy gap between the levels is 0.1¢V. Find the temperature at
which the probability of the system to be in the higher energy level is
0.25.(kg=1.38x 10ZJK ™).

OR
2 (b) Explain the principle of conservation of extension. [04]
3 (a) Derive the equation of Einstein's law of addition of velocity. [10]
OR
(a) Explain: Michelson Morley experiment. [10]

3 (b) The length of a spaceship is measured to be exactly half its proper length. What  [04]
1s the dilation of the spaceship’s unit time?
OR
3 (b) Showthatx® + y2 +77 - (ct)2 is invariant under Lorentz transformation. [04]

4 Attempt any two: [14]
(1) Discuss the consequences of Liouville’s theorem.

(2) Write a short note on phase space.
(3) Prove that mass is a relative term.

(4) Discuss: length contraction
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