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Unit I 

1. Explain Fermi Dirac distribution for electrons in a metal and discuss the effect of temperature on Fermi Function F 
(E) 

2. How does the band theory of solids lead to the classification of solids into conductors, semiconductors and 
insulators? 

3. (i) Explain how band theory is used to classify solids. (ii) Explain tight binding approximation with suitable diagrams.  
4. Derive an expression for the density of states. Based on that obtain suitable expression for carrier concentration in 

metals and Fermi energy of electrons at 0 K. 
5. Deduce mathematical expressions for electrical conductivity and thermal conductivity of a conducting material and 

hence obtain Weidemann-Franz law 
Unit II 

1. Explain extrinsic semiconductor with a neat energy band diagram and also explain how the carrier concentration 
varies with temperature in a semiconductor. 

2. Derive an expression for carrier concentration in P-type semiconductor and explain the variation of carrier 
concentration with temperature. 

3. Obtain an expression for the density of holes in a P-type semiconductor and show that it is proportional to the 
square root of the acceptor concentration at low temperatures. 

4. Obtain an expression for the density of electrons in an N-type semiconductor and show that it is proportional to the 
square root of the donor concentration at low temperatures. 

5. Describe the construction and working of Schottky Diode and Ohmic contact with neat diagrams 
6. (i) With a neat sketch, describe the principle, construction and working of a Schottky diode. (ii) Compare the V-I 

characteristics of Schottky diode with PN junction diode. 
Unit III 

1. Draw the M-H curve (Hysteresis) for a ferromagnetic material and explain the hysteresis on the basis of domain 
theory. 

2. Discuss the Weiss theory of ferromagnetism .Write the merits and demerits 
3. Describe the structure of ferrites. How magnetic moment of ferrite molecule is calculated? 
4. What are ferrimagnetisms? Describe the different types of ferrites structure with suitable diagrams and mention its 

applications. 
5. Describe the working of magnetic hard disc based on GMR sensor. Mention its advantages and disadvantages. 

Unit IV 

1. Explain the magnetic principle involved in computer data storage and hence explain how the data are stored in 
magnetic tape floppy disk and hard disk.  

2. What is injection luminescence? Explain how a P-N junction diode acts as a LED. 
3. (i) Explain the principle and working of LED with a neat diagram. (ii) An LED emits green light of wavelength λ 

=5511.11 A0 Find out the value of Eg. 
4. Explain with suitable diagram how laser action is achieved in homo junction and hetro junction diode laser. 
5. What is Holography? Explain the construction and reconstruction of a Hologram 

 

 

Unit V 



 
1. Explain the electron density in bulk material and size dependence of Fermi energy. 
2. Discuss quantum size effect and band structures of nano crystals. 
3. Describe carbon nano tubes with their properties and applications. 
4. Explain the construction and working of quantum dot laser .What are the advantages and disadvantages of quantum 

dot laser? 
5. Derive an expression for density of states in quantum well, quantum wire and quantum dot structures 
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