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1.a)
Describe in detail self diffusion process.

   b)
Explain the effect of the following factors on diffusion coefficient


(i)
Temperature


(ii)
Grain size

(iii) Concentration.

2.a)
What is an Ellingham diagram.  Describe the salient features of Ellingham diagrams

   b)
Explain how partial molal quantities are determined from integral molar quantities.

3.a)
Differentiate between an harmonicity and lattice thermal conductivity.

   b)
What is an harmonicity?  Describe how it  explains thermal expansion of solids.

   c)
Explain thermo electric effect.  

4.
Explain the following :


(i) 
Raoult’s law


(ii)
Sievert’s law

(iii) Gibb’s  Duhem equation.

5.a)
What is chemical potential ?  What is its significance ?

    b)
Prove that the chemical potential of a component is same in equilibrated phases.

   c)
Differentiate between ideal and non ideal solutions.

6.a)
State and explain NERnst  heat theorem.

   b)
Derive a general expression for the potential of a concentration cell.

   c)
Explain the application of Gibb’s Helmholtz equation to galvanic cells.

7.a)
Describe the various imperfections in crystals and their effect on mechanical properties.

   b)
Explain why dislocations are thermodynamically not stable.

8.
Write short notes on THREE of the following ;


(a)
Use of oxygen Nomograms in Ellignham diagrams.


(b)
Excess thermodynamic quantities


(c)
Edge dislocations


(d)
Equilibrium constant.
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