
M.Sc.-III/CHEM-303C/22 

 

M.Sc. 3rd Semester Examination, 2022 

CHEMISTRY 

Course Title: Physical Chemistry 

Course Code: CHEM 303C 

Course ID: 31453 

 

Time: 2 Hours                                                                                                         Full Marks: 40 

 

 

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 glass transition temperature for a macromolecular solution. What do you mean by 

„good solvent‟ in polymer chemistry? 

(b) Define „conjugate elements‟ and „class‟ in group theory. 

(c) Write down the “Clausius-Mossotti equation” which expresses the dielectric constant of a 

material in terms of molecular polarizability. Mention its physical significance.  

(d) What are the functions of phospholipids? 

(e) Provide one example of each of primary and quaternary structure of proteins. 

(f) Considering diS > 0 for irreversible process, show that the criterion of irreversibility can be 

expressed by dGT,P < 0.  

(g) Write the general expression of phenomenological equation in the thermodynamic of 

irreversible processes. 

 

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

  

(a) Find the point groups of the following molecules,   

(i) Ag
+
-C6H6 (ii) Allene (iii) NH2F                  5 

(b) Establish the Carothers equation for multifunctional monomers. Calculate the extent of a 

polymerization reaction between phthalic acid and ethylene glycol, where the degree of 

polymerization is 30.                      5 



(c) Show that the affinity „A‟ of a chemical reaction is given by, 
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(d) Show that for an elemental cell of volume „v‟ in a system, the expression, 

v v i i

i

u Ts p c    (symbols have their usual meaning), holds good.              5 

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

micelles using pseudo phase model. Why is it called pseudo phase?                           4+1=5 

(f) Define aggregation number of micelles. How is aggregation number determined by 

fluorescence quenching method?                                                                                            1+4=5 

          

 

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

           

(a) (i) Show that for an open system, the expression, , 0v v i pm i

i

du dq h dc     

Where, vdq  is the heat transfer and 
,i pmh is the heat due to the transfer of ith species 

into/from the system.                      5 

       (ii) Establish the matrix form for the reflection operator on a plane containing z axis   

 and at an angle β with the x axis.                           5 

 

(b) (i) Define renaturation. Give an example. 

(ii) Why is co-surfactant added? 

(iii) Define breaking of ice berg. 

(iv) Define counter ion binding.  

(v) Explain the following: (A) total molar magnetic susceptibility (B) shielding constants. 

           2+1+2+1+(2+2) = 10 


