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Q.1(a) Draw Born-Haber cycle for the formation of KCl. What are the applications of Born-

Haber cycle? 
[3+2] 1 2 

Q.1(b) (i) For [CoCl6]3-, Predict whether this compound is high or low spin. Briefly explain 
your answer. 
(ii) Why do d3 complexes not show Jahn-Teller distortions? 

[3+2] 1 3 

     
     

Q.2(a) Draw the molecular energy level diagram for Carbon monoxide (CO) and predict the 
bond order of CO. 

[5] 2 2 

Q.2(b) (i) Predict whether the following compounds are E or Z isomer? [2+3] 2 3 
     

 (ii) Predict whether the following compounds are R or S isomer? 

 

   

Q.3(a) Discuss the collision theory of bimolecular reactions. What are the limitations of 
collision theory?    

[3+2] 3 2 

Q.3(b) What is the Michaelis-Menten kinetic scheme and equation? How Michaelis-Menten 
constant (Km) can be determined? 

[3+2] 3 2 

     
     

Q.4(a) What is Lambert-Beer’s law? What are the limitations of Lambert-Beer’s law? [3+2] 4 2 
Q.4(b) What do you mean by the term ‘chemical shrift’ in NMR spectrum? Discuss the 

proton NMR signals for the CH3CH2CH2 Br. 
[2+3] 4 3 

     
     

Q.5(a) What is phase rule? Calculate the number of degrees of freedom in the following 
systems: 
(i) 2KClO3(s)→2KCl(s) +3O2(g) 
(ii) An aqueous solution of sodium chloride 

[3+2] 5 3 

Q.5(b) Draw a neat phase diagram of water system, Discuss the behavior of various 
equilibrium involved in the system with varying pressure and temperature.  

[5] 5 2 

     
 
 

:::::18/07/2023::::: 
  


