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Answer Question No.1 (Part-1) which is compulsory, any EIGHT from Part-II and any TWO 

from Part-III. 
The figures in the right hand margin indicate marks. 

 
Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What are viscoelastic materials? Why do polymers exhibit vicoelastic behavior?   
 b) What is creep in polymeric materials?   
 c) Describe the behavior of ideal elastic materials. State Hooks law of elasticity.  
 d) What is stress relaxation? What is its significance?  
 e) Define creep compliance.  
 f) State Newtonian law of viscosity. Mention the units o viscosity.  
 g) What are thixotropic fluids? Give examples.  
 h) Explain Wiessenberg effect.  
 i) What is die-swell? How does it influence the processing?  
 j) What is a Bingham Plastic? Draw the shear stress vs shear rate curve for Bingham 

plastic. 
 

    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) Draw a typical creep plot. Discuss on isochronous and isometric curves.  
 b) Write WLF equation. Explain the significance of WLF equation.  
 c) Define various elastic constants. Give the relationship between various elastic 

constants. 
 

 d) How does the shear rate influence the viscosity of fluids? Explain with suitable 
examples. 

 

 e) Define zero shear rate viscosity.  
 f) What are shear thinning fluids? Discuss with suitable examples.  
 g) Distinguish between thixotrpic fluids and rheopectic fluids.  
 h) Discuss on time – temperature superposition principle.  
 i) What does Boltzmann superposition principle states with respect to creep? Derive the 

equation. 
 

 j) Define  loss modulus, storage modulus and loss tangent.  
 k) What is Melt flow index? What is its significance?  
 l) What is melt fracture? How does it affect the processing?  
    
   

 
 

                    

http://www.bputonline.com

http://www.bputonline.com

http://www.bputonline.com
http://www.bputonline.com


Part-III 
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  The damping of PMMA is located at 130°C under dynamic testing at a frequency of 1 
cycle per second. At what temperature does this peek appear if the testing is done at 
100 cycles per second. The glass transition temperature of PMMA is 105°C.  

(16) 

    
Q4  Derive the expression for the variation of stress at constant strain in Maxwell  element. 

Explain the merits and demerits of Mawell model with respect to viscoelastic behavior. 
(16) 

    
Q5  What are rotational rheometers? With neat sketch discuss on cone and plate 

viscometer in determining the melt viscosity of polymer melts. What are its merits and 
demerits? 

(16) 

    
Q6  Give a detailed account on effect of temperature, strain rate, and time of loading on 

stress-strain properties of viscoelastic materials. 
(16) 
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