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Answer five questions, taking one from each unit.

UNITH

1. (& Withthehep of anexample, defineintensiveand extensive property
of asystem. Suggest amethod to check whether the given property
of asystemisextensveor intensive. 6
(b) Derivean expression of an entropy changefor anideal gaswhen
temperature changesfrom T, to T, and the volume changesfrom V,
toV..
(© Whazt arestatefunctionsand path functions?

2. (d) Deducearelation between C, andC,.
(b) Discussmolecular and satitical interpretation of entropy.  3+3=6

A WO

(c) Definethefollowingterms: 1x4=4
(i) Isothermal process (i) Adiabatic process
(iii) 1sochloric process (iv) Isobaric process
UNITHI
3. (a) Discusshow to determine absolute entropy of asubstanceusing
Debye T3 law. 6
(b) Describetheapplication of bond energy in determining: 3x2=6

(i) Enthapiesof reaction
(i) Enthapiesof formation of compound

(c) Show howtogivesignto A U (internal energy change) for
endothermic and exothermic reactions. 2
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4. (a) Stateandexplain Hess'slaw of constant heast summation. Discussthe
application of Hess slaw for ca culating the enthal pies of reactionsby

taking specificexample. 6
(b) DeriveKirchorff’sequationfor the effect of temperature on hest of
reaction. 5
(¢) Whatisenthalpy of combustion? Why isit dependent uponthe
physica state of asubstance? 3
UNITHII
5. () Esablishtherdation of Joule Thomson coefficient with other
thermodynamic parameters. 5
(b) Definechemica potential. Discussitsvariation with temperatureand
pressure. 1+4=5
(c) Mentionsomelimitationsof thecriteriaof spontaneity. 4

6. (8) Deriveanexpressonfor criterionfor spontaneity intermsof: 3x2=6
(i) Changeof enthdpy
(i) Freeenergy change
(b) What arepartial molar properties? Derive Gibbs-Duhem equation.
1+3=4
(c) Discussthechangeinentropy on mixing ideal gases. 4

UNIT-HV

7. (a) Presenttheconcept of fugacity to expressthefreeenergy of real

gasss. 5

(b) Caculatethefreeenergy changeaccompanyingthecompressionof 1
moleof agasat 57°C from 25 to 200 atm. Thefugacitiesof thegas
at 57°C may betaken as 23 and 91 atm respectively at pressure of
25 and 200 atom. 4

(c) Withthehepof Le-Chatdlier’ sprinciple, work out the conditions
whichwouldfavour theformation of anmoniaand nitric oxidein the
followingreaction. 5

N, (g) +3H, (g) «— 2NH,(g) ; AH=-99.38KJ
N, (9) + O, (9) «— 2NO(g); AH=180.75KJ



8. (8 Thermodynamicaly deriveare ation between Gibb'sfreeenergy of

reaction and reaction quotient. 6
(b) Establishtherelation of, effect of mixing onthe Gibb'sfreeenergy of
abinary solutionsanditsspontaneity. 5

(c) Cdculatethestandard freeenergy of formation of H,O(I)

H, (9) +¥0,(9) — H,O(l) AH° =-286.2KJ
Given: standard entropiesof H.(g), O, (g) and H,O (I) are 130.60,

205.11 and 70.29 JK* mol~ respectively. 3
UNIT-V
9. (a) SateandexplainHenry’slaw. Alsomentionitslimitation. 6
(b) What isVant Hoff factor?With the help of thisfactor, deducea
relation for degree of association in abnormal solution. 4

(c) Aceticacid associatesin benzeneto form dimmers 1.65g acetic acid
when dissolvein 100g of benzene raised the boiling point by 0.36°C.
Calculatethe Vant Hoff factor and the degree of association of acetic

acidinbenzene (Kb=2.57K Kgmol™). 4
10. (a) Discussthefreeenergy changeonmixingfor anided solution. 5
(b) Usingchemical potentia derivethermodynamically the depression of
freezing point. 5
(c) Definethefollowingterms: 1x4=4
(i) Normdity (i) Molarity
(i) Moldity (iv) Molefraction




