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Part A
Answer any six questions.
Weight 1 each. '

Distinguish between State function and Path function.
In a Carnot cycle which are the Isentropic processes ?
Define Quantum state of a system with reference to phase space.

What are the conditions for thermodynamic equlhbnum‘? s = B

‘How does partition function connect thermodynamics and statlstlcal mechanics ?

Explain why Fermon wavefunctions have to be antisymmetric.

»Explai‘n Wein’s Displacement Law.

What will be colour of black body? Explain.
Explain the term Chemical Potential.

. Give two examples for second order phase transitions.

(6)(1:6)

Part B
Answer any four questions.
- Weight 2 each.

A system has two energy levels O and E with degeneracies g, and 8- Find the partition
function.

Calculate the pressure at which boiling’ point of water becomes 120° C. Specific volume of
water and steam at 100° C are 1 cm? and 1647 cm3. Specific Latent heat 2268 J/kg '

Starting from Boltzmann formula for probability occurence obtain Maxwell’s velocity
distribution formula. '
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Calculate the relative population of molecules 1n two energy levels with energy di
1.2 x 10~4 Joule, at 400 k assuming Maxwell-Boltzmann statistics.

Discuss the physical significance of the result S=k £ PrIn Pr.

For an electron gas Fermi Energy is 3. 14 eV. Calculate the Fermi temperature and specific
heat at constant volume at 100 k.

(a)

(b)

(4x2=8)
Part C

Answer all questions. i, o
Weight 4 each. ' « ‘ L

Define Entropy. What is its physical significance? How does entropy change in rever51ble
and irreversible processes? Explain using second law of thermodynamics.. '

Or

Develop the idea of Statistics and distributions. Find volume occupled by a quantum

- state in phase space. Postulates of quantum stat1st1cal mechamcs lead to equlpartltlon

(a)

(b)

(a)

(b)
(a)

(b)

of energy. Explain. 7 j
Obtain the Boltzrhann Prebabi_lity distributiqn for a Canonical Ensemble.
Oor ‘ |

Dlstmgulsh between Ident1cal partlcles that okay Pauh pr1nc1p1e and those that do not.
Find an expression for entropy for an Idea gas.

What is Delicyi’s model of lattice specific heat?
Or
Discuss the grand canonical ensembly and dehsi‘ry fluctuations in it.

Obtain the thermodynamic potential that does not vary durmg ﬁrst order phase -
transitions. Discuss phase transitions in gas-l1qu1d systems '*f“v\_
Or ST o

Discuss the Ising model. What are critical exponents ?

(4X4=16)
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