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1.a)
What is equivalent conductance?  Explain its significance.

   b)
How is equivalent conductance at infinite dilution determined?

   c)
Discuss the types of electrodes used for the determination of conductance measurements.

   d)
Explain the measurement of resistance of electrolytes.

2.a)
What are the Faradays laws of electrolysis?

   b)
An electroplater is depositing copper at a current density of 2A/dm2 over a total area of 30 dm2 from a copper sulphate bath.  The plating continues for about 40 min.  Find the weight of copper deposited and the thickness of the deposit.  It is required to plate copper of thickness 40 (m (1(m = 1 x 10-4cm) at 2 amp/dm2 over an area of 30 dm2.  What is the time required for the deposition.  (Density and atomic weight of copper are 8.93g/cc and 63.54 respectively).

3.a)
What is electrical double layer?  Distinguish between (i) equilibrium potential and standard potential and (ii) reversible and irreversible electrodes.

   b)
What are EMF series?  How are these constructed?

   c)
Discuss the application of EMF series.

4.a)
Among the sulphate and cyanide baths, evaluate the suitability for the deposition of copper by considering different factors.

   b)
What is primary current distribution?  Discuss its importance in electroplating.

   c)
Explain the physical factors, which affect the throwing power.

   d)
Discuss the effect of polarization on electro deposition.

5.a)
Explain the electro chemical mechanism of corrosion.

   b)
What is galvanic corrosion?  What are the factors, which effect this form of corrosion?  What are the procedures adopted for combating galvanic corrosion.

6.a)
Discuss the role of inhibitors in combating corrosion.  What are the types of inhibitors used?

   b)
Explain the mechanism of pitting corrosion. Discuss the factors, which effect pitting corrosion.

   c)
What are the methods suggested for combating pitting corrosion. 
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7.a)
Distinguish between anodic protection and cathodic protection.

   b)
What are galvanic series?  How are they constructed?  Discuss the significance of galvanic series in corrosion. 

   c)
Briefly explain the tests used for evaluating corrosion resistances.

8.
Write a brief account of the following:

 
a)
Inter granular corrosion


b)
Hydrogen over voltage


c)
Anodising


d)
Metallic coatings for corrosion prevention. 
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1.a)
Discuss the basic principles of electro gravimetry. 

   b)
Describe the type of equipment used for electrolytic separations.

   c)
Explain an electrolytic separation method with controlled electrode potential.

   d)
Discuss the principle and applications of conductometric titration. 

2.a)
Distinguish between concentration over voltage and activation over voltage. 

   b)
Discuss the effect of polarization on electro deposition.

   c)
What is limiting current density?  What is its significance in electro deposition?

   d)
Distinguish between reversible and irreversible electrodes with proper examples.

3.a)
Discuss the effect of current density on electro-deposition of metals.

   b)
What is hydrogen over voltage?  Discuss its effect on electro deposition with proper examples.

   c)
Discuss the advantages and limitations of different type of electrodes.

   d)
Explain the principles of copper deposition.

4.a)
What are the applications of Zn deposits?

   b)
Discuss the electrolytic deposition of Zinc and the defects encountered during the process.  What are the remedial measures?

   c)
What is anodizing? Explain the mechanism of anodizing with suitable reaction.  What are the applications of anodizing.

5.a)
Discuss the electrochemical reactions involved in corrosion.

   b)
What are the effects of (i) oxygen and oxidizers (iii) velocity and (iii) temperature on corrosion rate.

6.a)
What is inter granular corrosion?  Explain the mechanism of inter granular corrosion. 

   b)
What are the methods adopted for minimizing inter granular corrosion.

   c)
Distinguish between EMF series and galvanic series.

7.a)
What are inhibitors?  Discuss the different types with respect to mechanism and composition.

   b)
Explain (i) cathodic protection and (ii) stress corrosion cracking.
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8.
Write a brief account on the following:

a) Electrophoresis

b)
Testing of electrodeposits

c)
Throwing power

d)
Corrosion testing.
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1.a)
Discuss the principle of conductometric titration.

b)
With the help of a sketch and a graph describe a conductometric titration, based on an example.

c)
What are the classes of potentiometer titrations?  Discuss.

   d)
Explain the construction and working of hydrogen electrode.

2.a)
What is electrical double layer?  Discuss the relation between concentration of the electroyle and electrode potential.

b)
An electroplater is depositing copper at a current density of 2A/dm2 over an area of 25 dm2 from an acid copper bath. The current through the vat is 50A and plating continues for 30 min.  What is the weight of copper deposited?  Find the thickness of the deposit?  It is also desired to plate 25 (m (1(m = 10-4cm) thickness with the same conditions.  What is the time required for plating?  (density of copper: 8.93 g/cc and atomic weight of copper: 63.54).

   c)
Explain (i) cathode current efficiency and (ii) limiting current density.

3.a)
What is deposition potential?  Explain with suitable example.

   b)
Distinguish between concentration over voltage and activation over voltage.

   c)
What is hydrogen over voltage?  Discuss the importance of hydrogen over voltage in depositing metals with proper examples.

4.a)
What is passivity?  Explain the role of passivity in electro deposition of metals.

   b)
Discuss the effect of current density on the characteristics of electro deposits.

   c)
Among the sulphate and cyanide bath, evaluate the suitability for deposition of copper, considering various factors.

5.a)
With the help of electro chemical theory explain the mechanism of corrosion due to (i) dissimilar metal cells and (ii) differential aeration cells.

b)
Discuss the mechanism of stress corrosion cracking.  What are the causes and remedial measures taken for preventing stress corrosion cracking.
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6.a)
Discuss with proper examples, how corrosion prevention can be achieved by proper design and material selection.

b)
How corrosion control is achieved for under ground pipe lines by cathodic protection.

   c)
What are the benefits applications of galvanic corrosion.

7.a)
Discuss different types of tests carried out for evaluating corrosion resistance.

   b)
Explain (i) pitting corrosion and (ii) dezincification.

8.
Write a brief account of the following:


a)
Electrophoresis


b)
Electro gravimetry


c)
Inhibitors for corrosion prevention


d)
Testing electro deposits.
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1.a)
Discuss the different types of electrodes used in potentiometric studies.

b)
What is equivalence point?  Explain the different classes of potentiometric titrations.

   c)
Describe a method for the determination of electrolytic conductance.

   d)
Discuss the mechanism of electrolytic conductance.

2.a)
What is standard electrode potential?  How is it determined?  

   b)
What are EMF series?  How are these useful in electrometallurgy.

   c)
What are the types of electrodes used in deposition of metals?  Mention their advantages and limitations.

3.a)
Discuss the effect of polarization of electrodeposition.

b)
What are the constituents of cyanide and sulphate baths for copper deposition?  What are the advantages and limitations of these baths?

   c)
Discuss the various rate-limiting steps in electroplating.

   d)
What is primary current distribution?  Discuss its role in electrodeposition of metals.

4.a)
What is anodizing?  Explain the mechanism of anodizing?

   b)
Discuss the tests used for evaluating electrodeposits.

   c)
Critically explain the applications of electro deposits and anodizing.

5.a)
With the help of chemical reactions discuss the electro chemical mechanism of corrosion.

   b)
What are galvanic series?  Explain their significance in corrosion.

   c)
Discuss the role of inorganic and metallic coatings in preventing corrosion.

6.
Explain the mechanism and preventive methods for combating corrosion of        (i) stress corrosion cracking and (ii) pitting corrosion.

7.a)
Discuss the tests used for evaluating corrosion resistance.

   b)
Explain the role of material selection in combating corrosion.

   c)
Distinguish between anodic protection and cathodic protection.
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8.
Write an account of the following:


a)
Electrophoresis


b)
Dezincification


c)
Hydrogen over voltage


d)
Corrosion fatigue.
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