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Q. No Bloom's 

Taxonomy 
(CO) (BL) 

Calculate the volume of a BCC unit cell in terms of the atomic 

radius, R. Show that the atomic packing factor of FCC unit cell is 

more than that of BCC. 
) Mention any four details that can be possibly inferred from the 

micrestructure study 
Calculate the radius of an iridium atom, given that Ir has an FCC 

crystal structure, a density of 22.4 g/cm2, and an atomic weight of 

192.2 g/mol. Assume NA = 6.02214076x1033 mol 
e A piezoelectric ceramic is suspected to have oxygen anions 

(02) at locations 0 h. 0 , h0, calcium cations (Ca-) at 

000, and titanium cations (Ti4*) at % h. Draw and label the 
contents of a unit cell of this material. What is the chemical 
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formula? 
Calculate the planar density of (100) and (110) plane and linear 

density of [111] and [110 direction in FCC metal (a = 0.5 nm). 
What is the angle between a [110] direction and a (110) plane? 

4. Describe allotropic transformation and polymorphism with 

examples. 
b) Calculate the number of vacancies per cubic meter in gold at 

900°C. The energy for vacancy formation is 0.98 eV/atom; the 

density for Au is 18.63 g/cm3 (at 900°C) and the atomic weight is 

196.9 g/mol. Assume 'ks' = 1.380649x10-23 JK-1 
aExplain how the Burgers circuit is drawn to determine the 

Burgers vector (5) in edge dislocation. 
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b) (1) For a given material, would you expect the surface energy to 

be greater than, the same as, or less than the grain boundary 
energy? Why? (ii) The grain boundary energy of a small angle grain 
boundary is less than for a high angle one. Why is this so? 
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