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    CO BL 
Q1 (a) What are Bravais lattices? Why the face-centered tetragonal lattice is not a 

distinct Bravais lattice? 
[2] CO1 02 

Q1 (b) Define Miller indices. Draw the (𝟏𝟏𝟏ഥ) plane in the unit cell of a cubic lattice. 
Find the <110> directions that lie on this plane. 

[3] CO1 04 

      
      
Q2 (a) What is packing fraction? Calculate its value for a fcc lattice. [2] CO1 03 
Q2 (b) Prove Bragg’s Diffraction law in reciprocal space. [3] CO1 04 
      
      
Q3 (a) What are phonons? [2] CO2 01 
Q3 (b) What are Brillouin zones? Construct the first Brillouin zone of a rectangular lattice. [3] CO2 03 
      
      
Q4 (a) Give the dispersion relation for one-dimensional monoatomic lattice. [2] CO2 02 
Q4 (b) Inspect the phonon dispersion curve for a linear diatomic chain. Name the different 

branches of the dispersion relation curve. Why are these branches named so? 
[3] CO2 04 

      
      
Q5 (a) Define the term Magnetization and magnetic susceptibility. [2] CO3 02 
Q5 (b)  Classify among Paramagnetic, diamagnetic and ferromagnetic materials. [3] CO3 03 
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