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PART – B 
( Answer all questions - 5 X 12 = 60 marks ) 

1.  a) Define i) Non-bravais lattice  ii) bravais lattice 2M 

b) Why dia magnetic materials have negative magnetic susceptibility. 2M 

c) What is the total electric flux through a cylinder placed in uniform electric field? 2M 

d) How to determine the drift velocity of a charge carrier from Hall Effect? 2M 

e) Draw the four level energy scheme for stimulated emission. 2M 

2.  a) What is packing factor? Determine the atomic packing factor of BCC and FCC lattice. 8M 

b) An element crystallizes in a body-centered cubic lattice. The edge of the unit cell is 3.5 

Angstrom, and the density of the crystal is 7.39 g/cm
3
. Calculate the atomic weight of the 

element. Given NA is the Avogadro's number that is 6.023×10
23

. 

4M 

 OR  

3.  a) What is inter planar spacing? Derive an expression for the inter planar spacing of a lattice. 8M 

b) With neat diagram showing X-ray diffraction, derive an expression for Bragg's law.  4M 

    

4.  a) Explain  the B-H curve for a ferromagnetic material placed in a magnetic field. 8M 

b) Differentiate hard magnetic materials from soft magnetic materials. 4M 

 OR  

5.  a) What is meant by polarization of a substance? Explain the origin of various types of 

polarization with suitable examples.  

8M 

 b) Show that electronic polarizability increases as atoms become larger. 4M 
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6.  a) Explain the BCS theory of superconductivity. 8M 

b) Discuss any two applications of superconductors. 4M 

 OR  

7.  a) State and explain Ampere’s law. Apply it to any current carrying conductor to obtain 

magnetic induction. 

 

8M 

b) Write down basic laws of electromagnetism. 4M 

    

8.  a) What are the extrinsic semiconductors? Deduce an expression for carrier concentration for  

an N-type semiconductor. 

8M 

b) Discuss direct and indirect band gap semiconductors.   4M 

 OR  

9.  a) Obtain an expression for Hall coefficient and explain how concentration and mobility of 

the charge carriers can be determined. 

8M 

b) In an N-type semiconductor, the concentration of electron is 2 × 10
22

 m
–3

. Its electrical 

conductivity is 112 
–1

 m
–1

. Calculate the mobility of electrons. 

4M 

    

10.  a) Why is the combination of Helium and Neon gases chosen in He-Ne laser system? 

Explain construction and working of He-Ne laser system with the help of energy level 

diagram. 

8M 

b) What is population inversion? How it is achieved by optical pumping? 4M 

 OR  

11.  a) Derive an expression for acceptance angle and numerical aperture. 8M 

b) Explain application of optical fibers in communication systems. 4M 
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