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1.a)
Name various parts of an optical microscope and briefly explain each one of them. 









   b)
Differentiate between optical microscope and scanning electron microscope.
2.a)
Give an account on indexing hexagonal system with four axes. 



   b)
Discuss covalent and metallic bond with suitable examples. 

3.a)
What is allotropy? Discuss various allotropic forms of iron and their properties. 

b) 
Explain why increase of pressure may give allotropic transformation to close packed structure?
4.a) 
Describe Vegards Law with examples.    

   b)  
Explain why alloy find more applications than pure metals?   

   c)  
Explain why if one element is highly electronegative and other highly electro 

     
positive the intimate mixture of them is not an alloy?
5. a)
Describe and illustrate the solidification process of a pure metal in terms of the nucleation and growth of crystals.







    b)
During the solidification of a metal explain the major differences between an Embryo and a nucleus?  Also explain what is the critical radius of a solidifying particle.










6.
Write a detailed account of the following with suitable examples.


(a)  Miscibility gaps 

(b) Congruent melting alloys.
7.    
Draw the copper rich portion of the Cu-Zn phase diagram and label the various points,phases  and explain the slow cooling of 70-30 Cu-Zn Alloy.

8.a) 
What are the effects of alloying elements on  T-T-T diagram & on eutectoid 

composition  &  Temperature.



  



b) 
Draw a neat sketch of T-T-T diagram super impose cooling curves on T-T-T diagram, explain its effect on transformation.
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1.a)
What are the common defects of lenses? Briefly explain each one of them. 

 b)
What are the various types of objective lenses? Briefly discuss each one of them.

2.a)
Define octahedral and tetrahedral sites and discuss with reference to BCC and FCC structures.








   b)
Give an account on bonding and material property.
3.a)
Define packing factor. Calculate the packing factor for HCP system.  
   b)      Define planar density and estimate the planar density value of (111) plane in BCC and FCC unit cells. Support with due calculations.  
4.a)  
What is a solid solution? What is an electron compound? Distinguish between             solid solution and electron compound with examples.    

b)  
Explain with neat diagrams how the microstructure of a pure metal may change with addition of alloying elements.    

5.a)
Distinguish fully between Homogenous nucleations and heterogeneous nucleation for the solidification of a pure metal.





   b)
During solidification explain how does the degree of under cooling affect the critical nucleus size?  Assume Homogeneous nucleation.


6.
What is an invariant reaction? List and Explain any three such reactions. Present in the same equilibrium diagram.

7.
With a neat sketch on graph sheet explain the construction of Eutectoid-type diagram. Give the method to calculate chemical composition and  relative amounts of each phases.    
8.a) 
Differentiate between CCC & TTT diagram        



 

   b) 
Explain about the bainitic transformation.            
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1.a)
Name various parts of scanning electron microscope and briefly explain each one of them. 







   b)
Briefly discuss lens materials, manufacture and applications.

2.a)
Give an account on Hume-Rothery classification of metals. 




   b)
With a neat sketch, discuss metallic bond and characteristics associated with it.
3.a) 
What is packing factor? Explain with simple cubic crystal structure.  

   b) 
The density of Cr (BCC) is 7190 kg/m3. Find its lattice parameter.  

   c) 
The atomic radius of Cu (FCC) is 1.28 A(. Calculate the planar density i.e.  

number of Cu atoms per square meter on (110) plane.
4.a)  
How does an interstitial solid solution differ from interstitial compound?  Discuss various factors suggested by Hume-Rothery that control the range of             solubility in solid solution.    

   b)  
Explain the effect of alloying elements on plain carbon steels.
5.a)
What is coring?  Which alloys show cored structure and under what conditions?

   b)
Is coring describle?  If no explain methods of eliminating coring.



6.
What are Monotectic and syntectic reactions. Explain fully with suitable examples.
7.
With a neat sketch on graph sheet explain the construction of Peritectoid-type diagram. Give the method to calculate chemical composition  & relative amounts of each phases.     

8.
With the help of next T-T-T diagram explain the different zones of heat treatment as applicable to steel containing 0.8% of carbon.   
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1.a)
Name special purpose optical microscopes and briefly explain each one of them. 

   b)
What are the suggestions for successful photomicrography?

2.a)
What are the seven important crystal systems and define them with 
reference to lattice parameters and angle between them.



   b)
Prove that the packing factor for BCC metals is 0.68 


3.a) 
Show that the ideal ratio of c/a of an HCP crystal is 1.633.   
b) 
Express the edge, face diagonal and body diagonal of the unit cell in terms of atomic radius ‘r’ for SC, BCC and FCC crystals.

4.a)  
Find out electron-to-atom ratio for the following compositions. Ag3Al, Cu5Zn8, Cu9Al4, CuZn3 and Cu3Sn.    

   b)  
Discuss various types of solid solutions.        

5.a)
Explain the lever rule as applied to equilibrium diagrams.

b)
“Eutectic composition usually does not show coring whereas a solid solution may show coring”.  Explain why. 

6.
Explain how a cooling curve is determined. What significant information can be obtained from a cooling curve? Explain the significance of a hold, a break and a recovery in a cooling curve.

7.
Distinguish between peritectoid & Eutectoid reaction.  What is the practical importance? 

8.
Draw the T-T-T diagram for a eutectoid steel label the various regions and lines. Explain what elements affect them.  
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