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Answer five questions, taking one fromeach unit.

UNITH
1. (8 Writeshort noteonthefollowing: 2x2=4
(i) Activity coefficient
(i) lon-ioninteraction
(b) Explaintheeffect of ion onthestructure of water. 5
(c) Determinethemeanionicactivity coefficient by solvent vapour
pressure method.
2. (d) What doyoumean by meanionicactivity coefficient? Explain. 4
(b) What issolvation number? Explainthe solvation number taking
examples. 5
(¢) How will you determinethemeanionic activity coefficient by cell
concentration method? 5
UNITHI
3. (8 Whatision-solvent interaction? Explain thefree energy changedue
toion-solventinteraction. 2+3=5
(b) Derivetheexpressionfor the Butler-Volmer equation for thekinetics
of theelectrodereaction. 5
(c) Explainthedectrochemica mechanism of thenervoussystem. 4
4. (a) Writeanoteonthefollowing: 3x2=6
(i) Overvoltage
(i) Polorography



(b) Explainthe Helmholtz-Perrinmodel of dectrical doublelayer. 5

(c) Discussthediffusionoverpotential using Nernst model. 3
UNITHII
. (& What doyou understand by diffusion coefficient? Explain. 5
(b) Definemean freepath. Derivetherdationship between diffusion
coefficient and mean free path. 1+4=5
(c) Derivetheexpressionof Nernst-Eingtein equationfor diffusion
coefficient and equivaent conductivity. 4
. (&) Writeanoteon mobility of ions. 3
(b) Stateand explaintheFicksfirst law of steady statediffusion. 5
(c) DerivetheEinstein relation between absol ute mobility of ionsand
diffusion coefficient. 6
UNITHV
. (& Explainindetail the generalized forcesand fluxesof entropy
production. 4
(b) Writeanoteon Onsager reciprocity relation. 4
(c) Deducetheexpressionfor the entropy production dueto
electrochemicadl reaction. 6
. (& ExplaintheClausiusinequdlity for theirreversible process. 4
(b) Discussthestatesof minimum entropy productioninanon-
equilibrium state. 5
(c) What doyou understand by entropy flow in an open system?
Explan. 5
UNIT-V
. (& Writeshort noteonthefollowing: 2x2=4

(i) Grandcanonica ensemble
(i) Microcanonica ensemble
(b) Derivetheexpressionforthemolecular rotational partition function of
anided gas. 4
(c) Derivethedatigtical expressionfor equilibrium congtant. 6
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10. (a) Explainthe Fermi-Dirac Setigtics.
(b) Discussthe Debyetheory of heat capacitiesof solid.
(c) Derivetheexpressionfor theinterna energy intermsof partition
function.
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