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Q1 (a) Show diagrammatically variation of fraction of molecules as a function of velocity at two 
different temperatures. Explain the dependence. 

[2] 

Q1 (b) Critical density of a substance having molar mass 111 is 0.55 gm cm-3 & Pc = 48 atm. 
Calculate van der Waals constants ‘a’ and ‘b’. 

[3] 

    
    
Q2 (a) What is meant by Reynolds number? What is its significance? [2] 
Q2 (b) A liquid rises to 1 cm in a glass capillary of radius r. How will it rise if the cross-sectional 

area of the tube is (a) halved (b) doubled? 
[3] 

    
    
Q3 (a) Calculate the Miller indices of crystal plane which cut through the axes at (i) 2a, 3b, c 

and (ii) 2a, -3b, -3c. 
[2] 

Q3 (b) Derive Bragg equation. [3] 
    
    
Q4 (a) Draw heat of hydrogenation diagram to explain the unusual stability of benzene in 

comparison to cyclohexene, cyclohexadiene and cyclohexatriene.  
[2] 

Q4 (b) What is isotopic effect. Draw and explain with mechanistic energy diagram for nitration 
of benzene. 

[3] 

    
    
Q5 (a) Draw a reaction mechanism of Friedel-Craft’s Alkylation. [2] 
Q5 (b) Identify the aromatic, nonaromatic and anti-aromatic character in the following 

compounds 

 

[3] 

    
 

:::::: 20/09/2019::::::E 
  


