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SECTION A – (10 X 1= 10)
ANSWER ANY TEN QUESTIONS

1. Find the ionic strength of a mixed solution containing 0.05 m Na2SO4 and 0.02 m KCl.                                      
2. Recall the Born equation and indicate the terms involved in it.                                                               
3. List the evidences for electrical double layer.  
4. Define potential at zero charge and show any one application of it.
5. Contrast polarizable and non-polarizable electrodes.
6. Outline the significance of net current density. 
7. Relate electrode polarization with depolarization.
8. Summarize the importance of stoichiometric number.
9. Describe the role of supporting electrolyte in polarography.
10. Write the principle of differential pulse voltammetry.
11. Describe sedimentation potential.
12. Find the mean ionic activity coefficient of 0.02 molal aqueous solution of ZnCl2.

SECTION  B – (5 X 5 = 25)
ANSWER ANY FIVE QUESTIONS

13. Illustrate the verification of Debye–Hückel-Onsager treatment of strong electrolytes.
14. Compare and contrast electro-osmosis from electrophoresis.
15. Explain the low and high field approximations of Butler-Volmer equation.                                        
16. Examine Pourbaix diagrams and analyse its applications.                   
17. Distinguish between alkaline fuel cells and phosphoric acid fuel cells.           
18. Explain the importance of Lippmann equation and electrocapillary curves.
19. Analyze the mechanisms of charging and energy storage in capacitors.
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SECTION  C – (4 X 10 = 40)
ANSWER ANY FOUR QUESTIONS
                                                                                                     

20. Derive the Debye–Hückel limiting law and inspect its modifications.
21. Compare and examine the Helmholtz-Perrin and Gouy-Chapman models of electrical 
      double layers.                                    
22. Explain the following and examine their significance:				   (4+3+3)
      a) exchange current density	b) symmetry factor 	c) anodic and cathodic currents                     
23. a) Categorize the different types of overvoltage and identify their impact in 
          electrochemical reactions.   								(7)
      b) Discuss the dissolution of Fe to Fe2+.       						(3)             
24. Explain the working of lithium-ion batteries and redox flow batteries.
25. a) Propose the Debye–Hückel theory of strong electrolytes.				(5)
      b) Discuss the applications of polarography.						(5)
.



