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Answer Question No.1 and 2 which are compulsory and any four from the rest. 
The figures in the right hand margin indicate marks. 

  
Q1  Answer the following questions:  (2 x 10) 

 a) What are the two basic approaches for synthesis of nanomaterials.  
 b) What is sol-gel method.  
 c) Advantages of sol-gel route.  
 d) What do you understand by PZC.  
 e) What are microemulsions  
 f) What are the steps involved in a typical sol-gel process.  
 g) What are surfactant.  
 h) Define aspect ratio.  
 i) What informations are obtained from phase diagram study?  
 j) Define gel.  
    

Q2  Answer the following questions: Short answer type (2 x 10) 
 a) Consider spherical nanoparticles of copper with diameters of 100 nm. 

Calculate the total number of atoms in the particles, considering the lattice 
parameter of bulk Cu. 

 

 b) Explain the reasons for change in the melting point of a nanoparticle with 
respect to its bulk melting point based on thermodynamic principles. 

 

 c) List commonly found nanomaterials in nature.  
 d) Give examples for 1D, 2D and 3D nanomaterials and describe their unique 

properties 
 

 e) Discuss briefly what we can learn from nature for the synthesis of 
nanostructures. 

 

 f) What are molecular devices?  
 g) Give the possible applications of CNTs  
 h) What makes nanowires interesting?  
 i) What are the most important applications of nanocrystyallineZnO?  
 j) Give two applications of hard nanostructured coatings  
    

Q3 a) What is the principle behind exchange-coupled magnets? (10) 
 b) Explain the principle of Zener pinning and solute drag effects during grain 

growth in nanomaterials. 
(5) 

    
Q4 a) The hardness of Fe is 4 and 6 GPa at 80 and 60 nm, respectively. Assuming 

that the Hall–Petch relation is valid, calculate the hardness of Fe with a grain 
size of 7 nm. 

(10) 

 b) Describe the inverse Hall–Petch relation (5) 
    

Q5 a) Define ‘top-down’ and ‘bottom-up’ approaches for the synthesis of 
nanomaterials. 

(10) 

 b) Describe the principle involved with suitable figures in Microwave plasma 
based CVD 
 
 
 

(5) 

                    

http://www.bputonline.com

http://www.bputonline.com

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


    
Q6 a) Compare ion and electron beam nanolithography for nanofabrication. (10) 

 b) List a few deformation-based techniques for the development of 
nanostructures. 

(5) 

    
Q7 a) What are the popular techniques used for the synthesis of carbon nanotubes? (10) 

 b) What makes carbon nanotubes suitable for sensor applications? (5) 
    

Q8 a) It is desired to synthesize yttria nanoparticles of about 2–3 nm in size. Discuss 
the suitability of the following techniques for the purpose with reasoning. 
(a) Mechanical milling, (b) Electron beam evaporation, (c) CVD,  

(10) 

 b) Write short answer on Nanophenomena in the biological world (5) 
    

Q9 a) Write short answer on Electron beam evaporation (10) 
 b) Write short answer on Use of nano-metallic particles as catalysts (5) 
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