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M.Sc. (Part-II) Scmciter-III (CBCS) Examiration
ppiy-srcs

(Statistical [G;han-ics)
Paper'-3 PHY 2

Time: Thrce llours] fMaximum Nlarks : 80

Note :- Ali qucstions are compulsory and carry equal marks.

l. (A) Derivc aD expression for Helmholtz free energy in tclm ofparlition function. 5

@) Obtain rclarion between entropy afid probabilit-v ofa classical enscmb]e. 5

(C) Derive an exprcssion for total cnergy in terms ofpartition function. 6

OR
(i) Derive an cxpression for specilic heat at constant volume in term ofpartilir,Il function. 5

(Q) Show that phasc trajectory of motion ofa linear harmonic oscillator in phase space is ellipse.

(R) I.lxplain partition fllnction. Option an expression for parlition function ofperfccl gas

(A) What is degeneratc gas'?

(B) Distinguish betu,een Bose-Einstein and fcrmi-Dirac statistics.

tCJ Explain t}l( Bose-l insrcin condenq,rlron
OR

(I) Statc thc !elmi function.
(Q) Define fugacity. How docs it rcpresent the degeneracy ofboson gas l
(R) Explain the chcmical potential and energy ofan ideal Bose-linstein gas.

(A) Stale the condition at \,,iich clectron gas is nondcgenerate.

@) Explain. horv l)ebye modified thc lJinstein's rheory ofspecilic heat ofa solirl.
(C) Derive the Richzfdson-Dushman cquation for thermionic emission.

OR
(P) Statc the condition at which electron gas is degenorate.
(Q) Derive an expression for liee energy oIa diatomic gas.

E) f)educe a[ cxpression ibr specific heat ofa solid using Dcb]'e's thcory

(A) Show that the standard relative deviation from the mean valuc is of order of (l/ ,Fl
in energy fluctuations. Wherc N is the total number of particles.
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Derive the Boltzmann's transpofl equation.
OR

What is phase transition ? Explain lirst and sccond order phase transitions
Explain the flrrctuations in enthalpy.

Explain the Landau's theory of liquid lle II.
Why Her and Hea obeyed the dilfcrent statistics 'l

OR
Give the expcdmentally observed prcperties ofsuperfluid Hc-ll.
Lxplain the c ritrcal r eloc iry of sLtptrflou.
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