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Section A
 (Answer any two questions among a), b) and c) from each question. Each carries 2 marks)


1. (a) What are quantum wires. Draw density of states diagram for free electrons in such a system..
 	(b)  Which are the methods used for stabilisation of nanoparticles.
(c)  Suggest one method used for the synthesis of gold nanoparticles 
    2.	(a) Explain photoluminescence
  (b)  Explain STEM
  (c)  How will you determine size of particle using XRD technique
3. (a)  Write a brief note on ring vs cyclic polymerization.
  (b)  Explain the kinetics of radical polymerisation process.
  (c)  Define chain transfer.
4. (a)  Give the application of polyaniline
  (b)  What are polymeric reagents? 
  (c)  what are liquid crystalline polymers
5. (a)  What are piezoelectric materials. 
  (b)  Explain shape memory polymers.
  (c)  Give examples of photochromic coordination compounds. 
Section B
(Answer either a) or b) of each question. Each question carries 5 marks)

6. (a)  Discuss the role of metal nanoparticles in catalysis.
(b)  Differentiate between PVD and CVD. 
7. (a)  Briefly explain the basic difference between scanning and transmission mode of electron microscopy with schematic diagram
  (b)  What is the basic difference between STM and AFM in the design synthesis of nanoparticles
8. (a)  Explain the difference between step wise addition and step growth polymerisation.
  (b)  Explain the method of determination of molecular weight of a polymer by gel permeation.
9. (a)  Write note on conducting polymers
  (b)  Explain about lithium polymer batteries
10. (a)  Describe the chemistry behind pH sensitive polymers b) temperature responsive polymers.
  (b)  Write a short note on synthesis and application of ferrofluids.
Section C
(Answer any three questions. Each question carries 10 marks)

11. Discuss the change in optical, magnetic and electronic properties when material is brought down to nanoscale.
12. Briefly explain with theory the instrumentation of any two scattering techniques
13. Explain the kinetics and mechanism of cationic and anionic polymerisation process.
14. Write note on i)industrial polymers ii) polymer based optical lithography
15. Describe with proper example photochromism in a) Spiro pyrans b) Azobenzene and quinones.
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