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THEEMODYNAMICS

{(Common te all branches of Chemistey)
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Soction A

Answer any ten guestions.
Each question carries 1 weight.

Write down the expression for thermodynamie _equatiun of state and applied it to an ideal gas.
Define the concept of fugacity. X
State Henry's law.

What is the role of ATP in loenergetics 7

What is meant by thermodynamic excess function ?

Explain, what is glyeolysis.

State the principles of mierogeopic reversihility.

What is meant by statistical weight factor ?

What is partition function ? How ig it factorised into contributing parts ?
Deﬁﬁe the term “cannonical snsemble”.

Which of the following are bosons and fermions :

(a) °He ; (b} Alpha particle ; (¢) Deuterium ; (d) Hydrogen ﬁmleculc ; (e} Electron ; {f) Photon,
What is characteristic about Fermi-Dirae Statistics ? '
Explain Debye temperature,

{10 1= 10}
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Section B

Answer any five guestions by otfempting nat more than three guestions from each bunch,
Eeaeh guestion carries 2 weight, :
" Bunch 1 (Short Essay typel
Discuss applications of Gibbs-Tlelmholtz equation.
Explain thermoelectric phenomen:.
Explam Bose-Einstein condensation.
Derive Sackur-Telrode equation applicable to monoatomic gases,
:

Bunch ¢ {Problem type)

(q) Caleulate the standard eniropy change of the reaction Cis) + H,0 (1) — COE) + H, ().
Given Lhat enlropies are CO{g) = 187.90 JE-L, H, = — 328.50 JK-1, Clgy = 568 JK°F
1,00 = 70.29 JEX.

{bi Caleulate the standard entropy change of the reaction Ag.O(s] » 2Ag(s) + 320,(g). Given that
Ag,0ls) = 121.25 JE-L, Apis) = 42,67 JK-1, Oylg) = 206.01 JK,

The free energy charge AT ACCOMPANYING o gIVEnN Procuss g — 85,77 It at 25° C. and - §3.68 kJ al
95° (" Caleulate the change in enthalpy (AIT) for the process at 30° C.

Caleulate the ratio of population at 25° . for energy levels separated by 10 k.J mol ! The ground
state is non-degenerated and the excited stale is triply degenerate.

Calenlate the rotational partition function for hydrogen bromide gas at 300 K. If the moments or
inertin of TRris 3.31 x 104 g em.? (K = 1.381 % 10 ¥ erg, deyl and b = 6.626 % 10 2T gryr wee.)

{5x2=10)
Section C
Answer ony two guestions.
Euch question carries B weight.
What is meant by Lhermod}mamics of mixing ? Derive Gibbs-Duhem-Margules equativn:

|Jizeuss about a three compuntnl system taking suitable example and give itz graphieal
reprasentation.

ia) How did Finstein oxplain the obhserved low heac capavilies of atomie erystals ai low
temperature by the application of guantum theory tu the problem 7

) What medification are given by Debye to Einstein theory of atonyc ervsiala.
Apply Fermi Dirac statisties to understand thermionic cimission,

(2= 5=10)



