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Answer five questions, taking one from each unit.

UNITH

. (d) Stateand givethemathematical expressionfor thefirst law of
thermodynamics. 4

(b) What doyou understand by heat capacities of asystem? Explainthe
two type of heat capacity of asystem. 1+3=4

(c) Cdculatethe pressure-volumeandwork performed by the system
during reversibleisothermal expansion of two molesof ideal gasfrom

2litresto 10litresat 20°C. 3
(d) Writeshort notesonthefollowing: 1vo%2=3
(i) Interna Energy
(i) Enthdpy
. (& What isspontaneous process? Givethe criteriafor spontaneity of a
process. 1+3=4
(b) Derivetheexpressonfor maximumwork obtainablefromisothermal
reversible process. 5

(c) What doyou understand by statistical interpretation of entropy? 2
(d) Caculatethe AE and AH on heating 64.0 g of oxygenfrom0°C
to 100°C whenthevauesof C and C ae5.0 and 7.0 cal/mol

respectively. 3

UNITHI
. (@) Whatisresdua entropy?Explain. 3
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(b) What ishest of reaction? Derivethe Kirchoff’sequation. 1+4=5
(c) Thestandard heat of formation of C,H.OH (1), CO, (g) and H,0O (I)
are: —277.0,—-393.5 and 285.5 kJ/mol respectively. Caculatethe

standard heat changefor thereaction. 3
(d) Writeanoteon endothermic and exothermic reaction. 3
. (8) Explainhest of combustionwith examples. What aretheapplications
of heat of combustion? 2+3=5
(b) Definebond energy. Explain the parametersinwhich the bond
energy depends. 1+3=4
(c) Giventhat energiesfor H-H, O=0 and O—H are 104, 118, and
111 kcal/mol respectively. Cal culate the heat of reaction. 4
(d) Givethestatement of thirdlaw of thermodynamic. 1
UNITHII
. (@ WhatisHelmholtz and Gibbsfreeenergy? Explaintheir significance.
2+4=6
(b) Derivetheexpressionfor variation of Gibbsfreeenergy changewith
temperature and pressure. 5
(c) Writeanote on Joule-Thomson coefficient. 3

. (8 Whatisinversiontemperature? Explain how Joule-Thomson
coefficientisrelated to other thermodynamic parameters?  1+5=6

(b) Derivetheexpressionfor Gibbs-Helmholtz equation. 3

(c) Writeanoteon chemical potentia of ideal mixtures. 5
UNITHV

. (8 What arethecriteriaof thermodynamic equilibrium? 3

(b) Thermodynamically, derivetheexpressonfor equilibrium constant. 6
(c) StateLeChatdlier principle. Explaintheeffect of temperatureand
pressure on the state of equilibrium with examples. 1+4=5

. (8 What do you meant by degree of advancement of achemical
reaction? 3

(b) Derivethethermodynamic relation between Gibbsfreeenergy of
reaction and reaction quotient. 6
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(c) Explainand derive how K, K, andK arerelatedto oneanother.
5
UNIT-V

9. (8 Whatismeant by colligative properties? Show how molar massof a
non-volatile sol ute can be determinefrom lowering of vapour
pressure. 1+4=5

(b) 0.5gof non-volatile solute of molar mass60.0gmol~isdissolvedin
100 g of ethyl acetate at 20°C. What would bethe vapour pressure
of thissolution at 20°C? Thevapour pressure of ethyl acetate at

20°Cis72.8torr. 4
(c) Consdering two purecomponentssay Aand B formingidea
solution. Calculatethefree energy changeonmixing. 5

10. (@) Definechemica potentid. Determinetheeevation of boiling of a
liquid (T,) intermsof chemical potential whenanon-volatilesoluteis
added to asolvent. 1+6=7

(b) How many gram of sugar (mol. wt. 342) may bedissolvedin500g
of water so asto have an elevationin boiling point of 0.13°C?
(GivenK of water =0.52 K.Kg~"mol™). 4

(c) Stateand explain Raoult’slaw. 3




