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20MCHC03 Thermodynamics and Electrochemistry

                                                                         PART A                                       10 x 1 = 10       
	         Choose the Correct Answer

     1.	The efficiency of heat engine is always,									a. >1			b.<1 			c. 1			d. 0

     2. At absolute zero temperature the temperature of perfectly crystalline solid is,			a. negative 		b. positive		c. 0			d. 1	
	
     3. The equation for the evaluation of β in M.B. distribution law is ________ 				a. β = 1/kT		b. β = -1/kT		c. β = kT		d. β = 2/kT

     4. ______ relates the microscopic properties with macroscopic properties.			
          a. Canonical ensembles	                   b. Partition function	
          c. enthalpy                          	         d. entropy

     5.  Non equilibrium thermodynamics can also be called as, 					 
          a. thermochemistry 			          b. statistical thermodynamics		
	c. reversible thermodynamics	          d. irreversible thermodynamics

     6. Which of the following indicates the speed of an irreversible reaction?			
          a. affinity		                             b. electrical potential		
          c. fluxes		                             d. forces	

     7. An increase in equivalent conductance of a strong electrolyte with dilution is due to		a. increase in number of ions and ionic mobility of ions.	
          b. increase in ionic mobility of ions	
          c. increase in number of ions						
          d. 100% ionization of electrolyte

     8. Which of the following is Ilkovic equation									a. Id = n D1/2 C m2/3 t1/6	                    b. Id = D1/2 C m2/3 t1/6	
	c. Id = 607 n D1/2 C m2/3		          d. Id = 607 n D1/2 C m2/3 t1/6

     9. An example of a simple fuel cell is								
	a. lead storage battery	                    b. H2 − O2 cell		
          c. Daniell cell		                             d. Lechlanche cell

     10.	Corrosion of metals involves										a. physical reactions			          b. chemical reactions		
          c. none		                             d. both
			



Part B		                    5 x 6 = 30
Answer ALL questions
Each answer should not exceed 400 words or two pages


11.a. State third law of thermodynamics. Explain its importance in thermodynamics.
                                                         (or)
11.b. State and explain the Nernst heat theorem.											
12.a. Discuss the combination and permutation laws in detail.						                                                (or)
12.b. Derive the expression for translational partition function.		
						
13.a. List out the Thermodynamic criteria for non equilibrium states.				
                                                     (or)
13.b. Account on coupled reactions in non-equilibrium thermodynamics. 															
14.a. Define the following i) activity ii) activity coefficient iii) mean activity coefficient 
                                                          (or)
14.b. Derive Butler Volmer equation.
							
15.a. What is a fuel cell? Explain the functioning of H2-O2 fuel cell.										(or)
15.b. Discuss the electrochemical theory of corrosion.							

						Part C                                           5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages


16.a. i) Derive Gibbs –Duhem equation.   
        ii) Derive the expressions for variation of chemical potential with temperature and pressure.
			                              (or)
16.b. Briefly analyse the variation of fugacity with temperature and pressure.												
17.a. Derive Maxwell Boltzmann statistical equation.							                                                 (or)
17.b. (i) Derive the thermodynamic function entropy (S) in terms of partition function
        (ii) Derive the thermodynamic function heat capacity (Cp&Cv) in terms of partition function. 											
18.a. Discuss the following i) entropy production ii) entropy flow											 (or)
 18.b. Write a detailed note on Onsager’s reciprocal relations.														
 19.a. Explain the variation of conductivity with concentration of electrolytes  with the help of 
          Debye-Huckel Onsager equation. 														  (or)
 19.b. What is polarography? Explain the different types of currents involved in a typical
           polarogram.											

 20.a. Write a detailed note about primary and secondary storage batteries.									  (or)
 20.b. What is corrosion? Discuss its types and prevention methods.	
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