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Answer Part-A which is compulsory and any four from Part-B. 
The figures in the right hand margin indicate marks. 

Answer all parts of a question at a place. 
  

Part – A (Answer all the questions) 
Q1  Answer the following questions: multiple type or dash fill up type: (2 x 10) 

 a) Draw a simple diagram of (i) ideal plastic material with elastic region and  
(ii) leaner strain hardening material? 

 

 b) Draw a simple stress – strain diagram marking (i) proportional limit (ii) elastic 
limit& (iii) yield point? 

 

 c) Why Poisson’s ratio of materials is negative? What is the value for most 
metals? 

 

 d) What is the rank of tensor of elastic constant that relates stress with strain in 
an elastic solid? How many components needed for specification? 

 

 e) Distinguish between Miller – indices&Miller – Bravais indices?  
 f) Differentiate between homogeneous and isotropic materials?  
 g) Why Luder bands are not formed in aluminum or copper alloys?  
 h) Name a technique to observe dislocations in metals?  
 i) What is tin cry in metals & alloys?  
 j) Distinguish between Cross Slip & Climb?  
    

Q2  Answer the following questions: Short answer type: (2 x 10) 
 a) Define Bauschinger Effect with appropriate figure?  
 b) Define yield criteria for ductile materials? Define two yield criteria with the 

equations? 
 

 c) Difference between elasticity&plasticity with definition& diagram with 
examples? 

 

 d) Define & explain how the origin of yield point phenomena in mild steel.  
 e) Derive the expression for Schmid’s law?  
 f) Define kinks and jogs using neat sketches?  
 g) State the factors affecting the Recrystallization?  
 h) Define sessile dislocation?  
 i) Define Schottky defect?  
 j) How many independent slip systems are mandatory for slip to occur in 

materials? 
 

    
  Part – B (Answer any four questions)  

Q3 a) Derive the relation between true strain and engineering strain? (10) 
 b) An element 1 cm long is extended to twice its initial length (2 cm) and then 

compressed to its initial length (1 cm).  
(i) Find true strains for the extension and compression and  
(ii) Find engineering strains for the extension and compression 

(5) 
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Q4 a) Define elastic strain energy? Write down the relationship of elastic strain 
energy per unit volume of materials subjected to tension and pure shear? 

(10) 

 b) A bar 10 cm long is elongated by (1) drawing it to 15 cm, and then (2) drawing 
it to 20 cm.  
(i) Calculate the engineering strains for the two steps and compare the sum of 

these with the engineering strain calculated for the overall deformation? 
(ii) Repeat the calculation with true strains? 

(5) 

    
Q5 a) Name four strengthening mechanisms in metallic system and explain any one 

of them? 
(10) 

 b) Write down the Hall-Petch equation and state the limitation of the equation? (5) 
    

Q6 a) Define Frank-Read Sources? Draw the figure & explain the source of 
dislocation? 

(10) 

 b) What are the basic deference between edge & screw dislocations? (5) 
    

Q7 a) What are lattice defects? Name five structure insensitive properties? (10) 
 b) Define slip system? What is the condition to determine slip planes & slip 

directions? 
(5) 

    
Q8 a) What are the common slip planes in BCC crystals? Why generally slip bands 

in BCC crystals are wavy in nature? 
(10) 

 b) Explain the cause of discrepancy between real and theoretical shear strength 
in metals? 

(5) 

    
Q9 a) (a) Two points on a true stress–strain curve is σ = 222 MPa at ε = 0.05 and σ 

= 303MPa at ε = 0.15. Find the values of K and n using power law equation 
that best fit the data. Then using these values of K and n, predict the true 
stress at a strain of ε =0.30. 

(10) 

 b) (b) A plot of the true stress–strain curve on logarithmic scales. Because σ = 
Kεn, ln σ = ln K + n ln ε. Indicate in the graph how to determine the n and k 
values? 
 

 

(5) 
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