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6. Exptain the Gibb's
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7. State and exptain the Liouville,s theorem.

8' Derive the condition for thermal equilibrium of two systems in thermal contact.

9. State and explain the Boltzmann equipartition theorem.

10. What are Bosons and Fermions ?

11. Discuss free-electron theory for metals.

12. Explain the spontaneous magnetization from ising model.

Answer any three questions.
(3x5=15)
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SECTION - C

13. A system has N distinguishable partioles. Each particle has two non_degenerate
stales wirh ,evel separarion of 0. 15 eV. Find the average "r_b..oi;;;i;'*ritr^r1rr, wh6n the system is in thermal equ,ibrium with a bath ar temperatureof 300 K. 

5
I4' Find out (he chemicar potentiar of a very dirute gas containing N slructurelessparticles occupying a volume V at te_perature i. 

-'----^^-e " 
5

l5' Find the condensation temperarure for riquid Herium-4 assuming ir ro be a systemof non-interacting partictes. one mole orir,e tiqoia occupies a volum e of 2j .6cm3. 5
16. Consider lhe number ofquantum states ofphotons between the frequency u andu + du in an enclosure of volume V. Calculate the average number of photons inthis enclosure of 22.4 liues at 273 K. 5
I7' calculate the Fermi enerSy at 0K of metalic sirver containing one free electronper atom. The density and atomic weight of silver is 10.5 gm/cm3 and 10grespectively. - -.-'e orrlvurJ 4'u rL 
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