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Answer any Five questions

All question carry equal marks

- - -

1.a)
Will a magnesia crucible decompose at 1273K in a vacuum of 1013 N/m2? Given 

Mgo (s)                                Mg (l) +½ 02


 



G0  = 608144 + T log t-112.75  T Joules

b)    Calculate ∆ Ho and ∆ So at 1000 k for the reaction   2 cu (s)+½ o2 (g)                              

         Cu2 o (s)


∆Go = 169452 – 1604T log t + 123.43 T Joules

2.a)
The enthalpies of mixing (∆ Hm) of cadmium –tin alloys at 773K are given below. 


N cd


          ∆Hm


Ncd

∆  Hm




      J/mole




J/mole
 
0



0


0.7

2596.2


0.1
                               1247.7


0.9

1052.3


0.3                                      2729.6                              1.0                        0

0.5 3347.2


Determine  ∆Hcd and ∆ HSn in cadmium- tin alloy containing 60 atom percent cadmium

b) What is an harmonicity?  How it explains the thermal expansion of solids?

3.a)
Give the general description of Ellingham diagrams?

b) How are the monographic scales in modified diagrams used?

c) Give the advantages and limitations of Ellingham diagrams  
4.a)
Define an ‘ideal solution’

b) what is a ‘regular solution’

c) prove that when Henry’s law is obeyed by the solute, solvent obeys Raoult’s law?
d) Calculate the excess thermodynamic quantities in an ideal solution?
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5.a)
Define the concept of chemical potential?   

b) Prove that it is identical with partial molal  free energy?

c) State and derive phase rule? Apply it to eutectic system of the binary and isomorphism binary?

6.a)
Derive Nernst equation for electrode potential?

b) What is standard electrode potential?

c) Distinguish between the following 

i) Anode and cathode

ii) Anolyte and catholyte

iii) Base metals and noble metals.

7.a)
State and explain Fick’s laws of diffusion?

b) How intrinsic  diffusivity is determined

c) Explain self diffusion in pure metals

8.
Write short notes on the following

a) classical theory of specific heats

b) defects in casuals

c) stability of crystal disorder.   
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1.a)
Explain the concept of self diffusion in pure metals?

b) Describe the diffusion along grain boundaries and surfaces?

2.a)
Explain the importance of Ellingham diagrams?

b) Draw the standard free energy of formation of many metal oxides as a junction of temperature giving important reactions?    

3.a)
What is an Harmoni city and its effect on thermal expansion?

b) What is Dulong and Petit’s Law?

c) Discuss briefly the Debbyes’s theory of lattice specific heat

4.a)
Derive an expression for obtaining partial  molal quantities from molal quantities?

b) What is activity coefficient?

5.a)
Derive an expression for Gibbs phase rule?

b) How do you calculate the liquids line for eutectic systems   

6.a)
Derive an expression of gibbs – Helmholtz  equation as applied to galvanic cells?

b) What is standard electrode potential

7.a)
Explain the stability of  crystal disorder  

    b)
Comment on various types of defects in crystals?

8.
Write short notes on the following

   a)
Uphill diffusion 

   a)
 Lattice thermal conductivity
   b)
Composition of a binary solution

   c)
Concentration cells.
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1.a)
The emf of a cell is found to be 1.1V at 270c the temperature coefficient of emf is 4x10-5 volts/deg and the number of changes per ion is one.  Calculate the heat of reaction at 27o C  F = 96494 Coulombs.

b)
The self diffusion coefficient of aluminum is measured to be 1.37x10-14 and
2.9 x 10-13 cm2/s at 2000 C and 2500 C respectively, calculate the activation energy for self diffusion in aluminum R = 1.9872 cal/mole/K.

2 a)
The melting points of bismuth and cadmium are 544.5 K and 594 K respectively.  The values of the latent heat of fusion are 2600 cal/g atom for bismuth and 1450 ca/g atom for cadmium.  The two metals are insoluble in solid state, but completely soluble in the liquid state.  Calculate the freezing points of the binary alloys containing 0.1 atom fraction of bismuth and cadmium respectively. 

   b)     Calculate the weight fractions of aluminum  and manganese in the compound     Al6Mn.  

     Atomic weight of Al = 26.97 

Atomic Weight  of Mn  =  54.93

3.a)
State Raoults’ and Henrys’ laws.

b)  
Explain the terms Phase, component and degrees of freedom 

c)   
Derive the Gibbs – Duhem equation 

 d)      Distinguish between an ideal solution and regular solution.

4.a)
Distinguish between the following:

i) Steady state and unsteady state of diffusion 

ii) Diffusivity and permeability

  b)
Derive darkens equations used in diffusion ?

b) What is uphill diffusion

5.a)
Derive an equation for the equilibrium concentration of vacancies in a metal 

b) Explain the terms Schottky and Frenkel defects.
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6.a)
Expalin the following terms

i) redox potential 

ii) single electrode potential 

iii) hydrogen over voltage

iv) concentration cell

  b)
How is the single electrode Potential is measured?  

c) Give the application of Gibbs’ – Helmholtz  equation to the cells?

7.a)
Sketch the variation of ∆Go with temperatme  of the following reactions (relative positions of the curves are sufficient )


4/3 Al + O2 

2/3 Al2 03

4cm    + O2
2 Cu2O


C        + O2 
 C O2

2 C     + O2
2 CO


From the sketch, comment on the possibility of reducing Al2 O3 and Cu2O    


with carbon.

  b)
What are the advantages and disadvantages of ∆ Go Verses T diagrams 

c) Explain the necessity of a monographic scale?

8.
Write short notes on the following.

   a)
Euistein theory of specific heat

  b)
Gibbs phase rule and its application to unary and binary systems of isomorphous and eutectic.

  c)
Thermal conductivity and thermo – electric effects.   
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1.
Explain the following :

   a)
Darken’s  equations

   b)
Self diffusion in pure metals

2.
Explain the  general description of Ellingham diagrams with two examples.

3.
Explain the following:

   a)
Thermo – electric effects

  b)
Specific heat of solids

4.
Discuss the following:

   a)
Sieverts  law

   b)
Gibbs’ duhem equation.

5.
Explain Gibbs phase rule and write a note on solidus and liquidus lines for an ideal solution.

6.
Explain the following:

   a)
Concentration cells

   b)
Single Electrode potential 

7.
Distinguish between the following:

   a)
Edge dislocation 

   b)
Screw dislocation .

8.
Write short notes on the following:

   a)
Dulong and petit’s law

   b)
Richardsons diagrams

d) Intrinsic diffusivities.
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