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M.Sc.-III/CHEM-303C/21 

 

M.Sc. 3rd Semester Examination, 2021 

CHEMISTRY 

Course Title: Physical Chemistry 

Course Code: CHEM 303C 

Course ID: 31453                                                       

 

Time: 2 Hours                   Full Marks: 40  

 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words as far as practicable. 

 

1. Answer any five of the followings:               2×5 = 10 

(a) Define Flory’s theta temperature for a macromolecular solution. What do you mean by 

‘poor solvent’ in polymer chemistry?  

(b) Define ‘conjugate elements’ and ‘class’ in group theory.  

(c) Plot internal energy vs. intermolecular distance to show both the repulsive and attractive 

interactions between molecules. 

(d) Express the affinity of a chemical reaction in terms of free energy. 

(e) Write down the expression for entropy production in an irreversible process in an open 

system.  

(f) Give one example of each of the following amino acids: acid, basic, neutral and aromatic. 

(g) Define transport proteins. Give one example. 

 

2. Answer any four of the followings:               5×4 = 20 

(a) Prove that 

(i) No symmetry operations of a group can belong simultaneously to two different 

classes.  

(ii) If two operators of a group are conjugate to a third one, then they themselves are 

conjugate.               2.5+2.5 = 5 
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(b) Derive the kinetic relation between the extent of reaction with time for a self-catalyzed 

step polymerization reaction.                   5 

(c) Show that the affinity ‘A’ of a chemical reaction is given by,  
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   (Symbols have their usual meaning)          5

 

 

(d) Show that for an elemental cell of volume ‘v’ in a system, the following expression hold 

good, Uv= TSv – P + ΣCiµi (Symbols have their usual meaning).             5 

(e) Establish the expression of standard free energy change of micellization per monomer for 

cationic micelles according to mass action model. Show that standard free energy change 

of micellization per monomer for cationic micelles is greater than that of non-ionic 

micelles.              3.5+1.5 = 5 

(f) (i) Define hydration of micelles. How is hydration number determined by viscosity 

method?  

(ii) A sample of spherical micelles has intrinsic viscosity 3.5 mLg
-1

. Calculate in 

mole/mole micelles hydration when the partial specific volume of micelles is 1.25 mL g
-1

 

and micellar molecular weight without hydration = 600.       (1+2)+2 = 5 

  

3. Answer any one of the followings:             10×1 = 10 

(a) (i) Derive the expression for electrical conduction in a wire,  
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  (Symbols have their usual meaning). 

(ii) Find the matrix representations of the symmetry operations of cis-1,3-butadiene using 

pz orbitals as bases and hence find the characters of symmetry operations.          5+5 = 10 

 

(b) (i) Reverse micelles and micro emulsion are allotrope to each other. – Explain. 

(ii) Define the tertiary structure of proteins. Give one example. 

(iii) What are the difference between active transport and passive transport? 

(iv) Define lipoproteins. 

(v) Write a brief note on paramagnetic substance and paramagnetism.     2+2+2+1+3 = 10 

 

 


