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SECTION A – (10 X 1= 10)
ANSWER ANY TEN QUESTIONS
1.   The van’t Hoff  factor for 0.1 M of AB2 salt solution is   2.84.  Calculate its degree
of dissociation.                                     
2.  Write the expression for activity of Na2SO4    in terms of molality (m) and mean ionic activity coefficient(γ).                                                              
3. Write the limitations of Helmholtz double layer. 
4. How is ionic atmosphere formed?
5. The standard electrode potential of a M2+ ion is 0.74V. Calculate the potential of  2M solution at the temperature? (Given: log(0.5) = -0.301). 
6. Give the significance of exchange current density.
7. Define the term: overvoltage.
8. Illustrate the significance of stoichiometric number in electrochemical reactions.
9. Assess the advantages of fuel cells  compared to other electrochemical energy production systems.  
10.Outline the  importance of supporting electrolytes.
11.Find the ionic strength of 0.2m BaCl2. 
12. What is the role of polar solvent in ion-solvent interaction.
SECTION  B – (5 X 5 = 25)
ANSWER ANY FIVE QUESTIONS
13. Describe the Born treatment of ion-solvent interation.
14. Draw and explain the electrocapillary curves.
15. Analyse the significance of working model of three electrode system in an electrochemical reaction.                                          
16. Draw and explain the Evan’s diagram.                   
17.  Discuss the charging and discharging mechanism in lithium ion batteries.         
18. Compare electrophoresis with electroosmosis.
19.The mean activity coefficient in a 0.1 mol kg-1  of AX2(aq)  solution is 0.45 at 298K. Calculate the percentage in the value predicted by Debye-Huckel limiting law. 

SECTION  C – (4 X 10 = 40)
ANSWER ANY FOUR QUESTIONS
20. Derive an expression for Debye-Huckel Limiting law and discuss its consequences.  21.Illustrate a comparative account on  Helmholtz-Perrin, Guoy-Chapmann and Stern models of electrical double layers.                                      
23.  Derive Butler-Volmer equation for single step electron transfer reactions
24. (a)Describe the mechanism of oxygen and hydrogen evolution at different pH values.
(b) Explain the electrochemical mechanism of dissolution of Fe to Fe3+.           (5+5) 
25.(a) Explain the principle of polarography.
    (b) Write a note on alkaline fuel cells.                                                                 (6+4)           
26. (a) Summarise the charge and discharge characteristics of Sodium ion batteries.
(b) Construct Tafel plot and discuss its significance.                                           (7+3)
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