Statistical Physics

Tz’mé : Three Hours' Maximum Marks - 40

Note : Attempt Five questions in all. Q. No. 1 is
compulsory. Attempt any four questions by
selecting one question from €ach Unit. Use

of scientific calculator is allowed.

1. (@ Explain the term constraints on a system.

Give its examples. | : 1

- (b) Which type of particles are used in
Maxwell-Boltzmann statistics 1
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2. (a)
(b)
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moéel armzd Debye model f@r speclﬁc j -.'at

of solids ? _ " _1. &

What do you mean by densit_y' of

vibrational modes in a continuous

medium ? B

Unit I

Define Microstate, Macrostate and

Thermodynamic Probability. 2

n coins are tossed together. Prove that

the probability of getting » heads is

! 1 , _
p X —. Calculate : 6
r!(n—r)! o4 |
(i) The probability of most probable
distribution.

2




i (b) Eight coins are tossed for a large mo. of _~ = Al
‘ times. Calculate (i) the probability of .

getting the heads of 5 coins upward,
(ii) The probability of ‘most probable
combination. b 12 A

Unit II

4. (a) Define phase space and occupatioi:l index
‘and derive the relation for no. of phase

space cells in the momentum /intei'val P

and (P + dP). A 5

(b) Calculate the most probéble velocity V,,,
Average velocity V,, and Root mean

square velocity Vo for a sample of

oxygen gas at 27°C. Given that

K = 1.8 x 1023 JK-! and mass of oxygen

mol. 3
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What do

critical temperature at which condensation
starts. - 8

Give minimum eight points of comparison
between Maxwell-Boltzmann (MB), Bose
Einstein (BE) and Fermi-Dirac (FD) statistics.

3

Unit IV

State DULONG and PETIT’s law. Derive this
law using classical physics. Explain its

significance. 1.5

N
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Jou mean- by * Bose—EinSteinsimiiae
condensation ? Derive the expression for

(50
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