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Instructions: 1. Alf symbols have their usual meaning
2. figures at the right side of question indicates full marks.

Q.1 Write answer to the following multiple choice questions in your answer book by selecting the [10]

proper option :-
(1) At absolute zero temperature the entropy of the system =------me-men
(a) Increases {b) decreases  (c) remains constant  (d) None of these

(2) The concept of ensemble average was introduced by -----eearaean
{a) Planck (b} Einstein () Kelvin : {d) Gibbs

(3) H the system undergoes from one to another state with constant heat then the process is called an
—
{a) Isochoric (b} Adiabatic  {¢) Isothermal (d} tsobaric

(4) A particle in a system is defined by f position & f momentum coordinates then degrees of freedom of
the system is —-----—

{a) 6f (b) 3f (¢} f {d) None of these
{5) Gibbs paradox in statistical mechanics is related to additive propertyof __ _
(a) energy (b} momentum {c) position {d} None of these
{6) Which of the following physics parameters remains constant in a canonical ensemble ___
@ [T,V,KL] {b)[ N,V,E] {c)[T,V,N] (d) None of these
{7) The mean square fluctuation of energy in canonical ensemble is_
(a) KT®Cv (b) KT* {c) KT?Cp {d) KT
{8} In M-B system , the mean separation hetween the particle is then the thermal length.
{(a) less (b) equal {c) more {d) None of these
(9) Pauli's exclusion principle is obeyed by system :
(a) M-B {b) B-E (¢} F-D {d) None of these
(10) The particle gas is said to be ideal if the gas is
(a) Highly interactive  {b) Interactive (c) Non interactive {d) None of these
Q.2 Answer the following question in brief (Any ten) : [20]

{1) Write the first law of Thermodynamics.
- {2} Give the difference between nternal energy and Enthalpy.

(3) Explain Nerst's theorem in brief.

{4} Define phase space and phase trajectory.

(5) Explain the postulate of " priory a probability".

(6) Explain Microscopic state and Macroscopic state.

(7) Give any two difference between microcanonical ensemble and canonical ensemble.

(8) What is grand canonical ensemble?

{9) Define degeneracy and chemical potential.

(10) Give the ;:riterion for the system of particles when to apply the classical distribution ot quantum
distribution? ‘

{11) Define ideal M - B gas.

(12) State Pauli's exclusion principle.
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Q. 3 (a} Deduce Maxwell's four thermodynamical relations using alternative method.
‘ {b) Obtain first and second T- dS equations.
OR

Q.3 (a} Explain first order and second order phase transitions hence deduce Clau55|s Clapeyron equatlon.

(b} Explain in brief third law of thermodynamics with example.

Q.4 (a) State and prove Lioveille's theorem. ‘ 3
(b} Deduce an expression for entropy of a perfect gas in microcanonical ensemble.
OR
Q.4 (a) Discuss Gibbs's paradox with its removal in microcanonical ensemble.
(b) Derive Sakur - Tetrode formula for perfect gas.

Q. 5 {a) Derive canonical distribution function of a system.
(b} Derive most probable velocity from Maxwell's velocity distribution faw.
OR T
Q.5 {a) Obtain grand canonical distribution function of a system.
(b) Discuss equivalence of microcanonical ensemble and canonical ensemble -
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Q. 6 Discuss the properties of FERMIONS with example hence deduce Fermi- Dirac distribution function for it. [10}

OR
Q.6 Discuss the properties of BOSONS with example hence deduce Bose - Einstein function for it.

[10]
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