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2021 

M. Sc. 

2nd Semester Examination 

PHYSICS 

PAPER – PHS 202 

Full Marks : 40 

Time : 2 Hours 

2nd Half 

Answer any two from Group A and two from Group B of the following questions 

 

Group :A                                      Marks:20 (10+10) 

Paper /Unit: Paper:  Theory :   PHS 202.1      Solid State Physics-II 
 

1. (a) Explain the origin of Coherence Length in superconductor from Uncertainty Principle.  

(b) Explain the origin of positive surface energy in type-1 superconductor. 

(c) Define mixed state. 

(d) Prove that persistent current exists in the spatial limit of London penetration depth in 

superconductor.       2.5+2.5+2.5+2.5 

2. What do you mean by Josephson Junction? Applying Schrodinger equation, calculate the 

current density for D.C. Josephson tunnelling effect. Write a short note on Flux quantization. 

         2+5+3 

3.  (a) Define electronic, ionic, and orientational polarizability.  

(b) Assuming that there are 1027 molecules/m3 in HCl vapour, calculate the orientational 

polarization at room temperature (T=300 K) if the vapor is subjected to an electric field of 

106 V/m. The dipole moment of HCl molecule is 3.46 × 10-30 C-m. 

(c) A primitive model for an atom consists of a point nucleus (with charge, +q) surrounded by 

a uniformly charged spherical cloud (with charge, -q) of radius "a". Show that atomic 

polarizability is proportional to a3.         3+3+4 

4. Determine local electric field at an atom (in cubic symmetry) and hence derive Clausius-

Mosotti relation.       6+4 

Group :B      Marks:   20 (10+10) 

 

Paper /Unit:Theory :   PHS 202.2 :       Semiconductor Physics 

 
1. i) What do you mean by step-graded and linearly graded p-n junction? 

   ii) Consider a symmetric step graded p-n junction. Then derive electric field   

       equations on both sides of junction and show it graphically. Also derive charge  

        neutrality condition.        [3+(4+1+2)] 

 

2. i) Derive the expression of carrier concentration for a degenerate semiconductor.  
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        Mention its temperature dependency.  

      ii) State and explain Law of mass action of a semiconductor.           [7+3] 

 

3.     Draw the I-V characteristics of a solar cell for two different intensity of light. Show open circuit 

voltage and short circuit current in the curve. Why is fourth quadrant in I-V characteristics used as 

operating point of a solar cell? Define efficiency and fill factor of a solar cell.  

          [2 +2 +3 +3] 

 

4.  i) An abrupt junction diode has capacitance 30 pF when reverse biased voltage at 6 Volts. What is 

decrease in capacitance if voltage is increased by 2 Volts? 

ii)  Write the working principle of a light dependent resistor. What do you mean by intrinsic photo-

resistor and extrinsic photo-resistor? Mention some advantages and disadvantages of light 

dependent resistor.        [2+3+3+2] 

 

 
 
 
 


