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SPH 3453: POLYMER PHYSICS 

 
DATE: OCTOBER 2020                                                                                   TIME: 2 HOURS 
 
INSTRUCTIONS: Answer question one and any other two questions 
 

     QUESTION ONE (30 MARKS) 

a) i. What is polymer in polymer physics     (1 mark) 

ii. State two types of polymer       (2 marks) 

b) i. State and explain two composition of polymer     (2 marks) 

ii. Explain what is monomer in polymer physics    (2 marks) 

c) Consider a piece of string of polythene with same ratio of diameter and length. If the 

diameter of the string is 2mm and the diameter of the chain is 1mm. What is the length 

of the string         (2 marks) 

d) i. Explain the two ways of classifying polymers    (2 marks) 

ii. Explain the following properties of polymers    (3 marks) 

- Thermoplastics  

- Rubbers/Elasomers  

- Thermosets  

e) i. What is polymerization       (1 mark) 

ii. State and explain the two techniques of polymerization   (2 marks) 
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f) i. Briefly explain what is step-growth polymers     (2 marks) 

ii. What is Amidation?        (1 mark) 

g) i. State and explain two types of measurements in polymer physics  (2 marks) 

ii. Differentiate the terms Raleigh and Raman    (2 marks) 

h) Briefly explain the following terms in polymer physics 

i. Mono-disperse       (3 marks) 

ii. Poly-disperse        (3 marks)

          

     QUESTION TWO (20 MARKS) 

a) A polymer sample consist of a mixture of 3 mono-disperse polymers with molar 

masses 250,000, 30000 and 350000 gmol-1 in the ratio 1:2:1 by number of chains. 

Calculate Mn,Mw and 
Mn

Mw
        (10 marks) 

b) Mono disperse fraction of molar masses 200000 and 400000gmol-1 are added to the 

polymer with masses 250,000 300,000 and 350,000gmol-1 in the ratio 0:5:1:2:0.5. 

calculate the number average and weight average molar masses of the resulting 

polymer and hence show the polydispersity index    (10 marks) 

     QUESTION THREE (20 MARKS) 

a) Calculate the ratio of the probability of the end-to-end separation of a Gaussion chain 

being within a range dr near (a) rmsr2  and 3r rms  to that for it being within a small range 

of the same size near rmsr         (14 marks) 

b) An x-ray diffraction pattern was obtained from a very highly oriented fibre of a 

polymer using a cylindrical camera of radius 5.00cm and x-ray of wavelength 0.154nm 

with the fibre coincident with axis of the camera. First order layer lines were observed 

at distances 3.80cm above and below the equator. Determine the c-axis spacing  

          (6 marks)
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QUESTION FOUR (20 MARKS) 

a) Calculate the volume and mass crystallinities of a sample of polypropylene of density 

900kg-3 and 860kg-3 respectively      (9 marks) 

b) Sample of polyethylene containing lamanae of thickness 30nm and 15nm are found to 

melt at T1=131.20C and T2=121.20C respectively. Assuming that the surface free 

energy of the crystallite is 1000kgm-3 and that the increase in enthalpy per unit mass on 

melting is 2.55x105 Jkg-1 for an infinitely thick crystal. Determine the equilibrium 

melting temperature        (13 marks) 

           

       

 

 

      

           

 

   

        


