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Part- I 

Q1  Only Short Answer Type Questions (Answer All-10) (2 x 10) 
 a) What are the main physical and mechanical properties, which are mandatory while 

designing a tool steels? 
 

 b) Draw a CCT diagram of formation of dual phase steel?  
 c) Write down three major applications of shape memory alloys?  
 d) What is nano composite? Mentioned few of its advantages over other composites?  
 e) How thin films have been prepared in the laboratory? Differentiate between CVD and 

PVD techniques? 
 

 f) State the critical difference between inorganic polymer and organic polymer?  
 g) Write what are the different types carbide present in NI-base super alloy and which 

alloying element is added to increase the creep resistance of super alloys? 
 

 h) Why conductivity of metals decreases with increase in temperature?  
 i) Draw a stress – strain diagram of matrix, fiber and composite?  
 j) How intergranular corrosion is harmful in steel?  
    
  Part- II  

Q2  Only Focused-Short Answer Type Questions-  (Answer Any Eight out of Twelve) (6 x 8) 
 a) What do you mean by alloy cast Iron? Give the composition, properties and 

applications of High silicon cast iron? 
 

 b) Discuss the characteristics of Titanium and Magnesium that makes them attractive for 
certain engineering applications. Also give their limitations? 

 

 c) What is inconel? Mention its composition, properties and applications?  
 d) Describe the properties and applications of Austenitic stainless steel. Give the 

composition of 304 and 347 stainless steel? 
 

 e) What is sensitization? Discuss how Inter Granular corrosion is harmful for stainless 
steel. Mention the methods to minimize it? 

 

 f) What do you mean by Free cutting steels? Explain the role of Sulphur group elements 
in it. Mention the properties and applications? 

 

 g) Define amorphous alloys. Compare it with crystalline alloys. Discuss the copper mold 
casting technique to produce the metallic glasses? 

 

 h) What do you mean by tool steel? Give its requirements, properties and applications?  
 i) Mention properties of amorphous alloys. Discuss the piston and anvil technique to 

produce the metallic glasses? 
 

 j) Discuss the sol-gel technique for nano-material production?  
 k) Define Piezoelectricity. Discuss the working of Piezoelectric materials in detail?  
 l) Define nano materials and give applications. Write a note on carbon nanotubes?  
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  Part-III  
  Only Long Answer Type Questions (Answer Any Two out of Four)  

Q3  What do you mean by smart materials? Write a note on shape memory alloys? (16) 
    

Q4  Give the classification of bio-materials. Describe properties and application of Ni-Ti 
alloy as a useful bio-material? 

(16) 

    
Q5  Discuss the properties and applications of cryogenic materials? (16) 

    
Q6  Define biocompatibility. Discuss properties and application of Co-CrMo alloys as a bio-

material? 
(16) 
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