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Answer Question No.1 which is compulsory and any five from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions : (2 x 10) 

 a) How can you calculate the weight average and number average molecular 
weights of polymers? 

 

 b) What do you mean by polymer dispersity index?  
 c) What do you mean by integral and differential methods of molecular weight 

distribution? 
 

 d) With reference to the methods “End group assay”, “Vapour pressure 
osmometry” write down the  detecting physical quantity, average molecular 
weight and measurable upper limit of molecular weight range. 

 

 e) Explain endothermal and exothermal transitions occurring during DSC run?  
 f) Specify two factors that increases the resolution of TGA studies.  
 g) What are the basic disadvantages of Thermomechanical analysis (TMA).  
 h) Define “storage modulus” and “loss modulus”  
 i) Write down the main specifications required for FTIR studies?  
 j) Name the key components of size exclusion chromatography analysis?  
    

Q2 a) Explain with a neat diagram the Corona model for the determination of 
molecular weight by vapour pressure osmometry analysis. 

(5) 

 b) Write down the applications of a light scattering method. (5) 
    

Q3 a) Explain Mark Houwink- Sakurada equation for the determination of molecular 
weight of polymer which is soluble in a solvent. 

(5) 

 b) Explain the functions of the following components in a gel permeation 
chromatography analysis.(i) The solvent (ii) The column and (iii) The detector 

(5) 

    
Q4 a) Explain with a neat thermogram the working of a Differential Scanning 

Calorimetry. 
(5) 

 b) Give some applications of DMTA showing: 
(i) Incompatible polymer blend of PC with ABS 
(ii) Ageing effects of PS 

(5) 

    
Q5 a) Compare the application areas for the following thermal analysis techniques: 

(i) TGA  (ii) DSC  (iii) TMA  (iv) DMTA 
(5) 

 b) A polymer sample consists of 10% by weight of macromolecules of molecular 
weight 10,000 and 90% by weight of macromolecules with molecular weight 
100,000. Calculate weight average and number average molecular weights of 
polymers. 
 
 

(5) 
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Q6 a) Mention the main specifications of FTIR studies describing its advantages and 
disadvantages. 

(5) 

 b) Why is XRD analysis required. Explain with an example. (5) 
    

Q7  Explain with a neat diagram the determination of organic compound by the 
help of gas chromatographic technique with flame ionization detection. 
 

(10) 

Q8  Write short answer on any TWO : (5 x 2) 
 a) Colligative property  
 b) Optical microscopy  
 c) NMR studies  
 d) TEM analysis  
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