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Unit - I
1. What is quantum mechanical “Tunneling”? Give one example.
OR
What do you mean by quantum mechanical tunneling. Show that the tunneling probability is given by the expression.
T = 16 E (V0 -- E) e –2Ba 
V02
Where V0 = height of the rectangular potential barrier. Draw graphs showing variation of T with particle energy E and barrier width a. 
OR
With help of suitable diagram explain the phenomenon of quantum mechanical tunneling in ά–decay process. 
b.	A free particle is confined in a cubical box of side a. Write the eigen values and eigen functions for an energy state represented by nx + ny + nz = 4. What is the order of degeneracy in this case?
OR
Obtain an expression for the “density of states” for Fermi-gas and hence find expression for Fermi-energy of metal at 0 k having n electrons per unit volume. 
OR
 (
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3
)Write down basic postulates of Summerfield’s free electron gas model. Show that the number of energy states er unit energy is given by g(E)= 4πV  What do you. mean by Fermi energy level.  

Unit – II
1. What do you understand by population inversion. With help of energy level diagram explain how population inversion is achieved to He-Ne laxer.
OR
a. How do pumping and population inversion are achieved in a semiconductor laser?
b. What are advantages of using heterojunction over homojunction in semiconductor laser?
c. Outline various processes that occur when atoms interact with radiation field. 
Unit – III
1. Explain coherence length and coherence time.
OR
Show that visibility is a measure of degree of coherence.
Unit – IV
1. Give basic principle of Geiger-Muller counter. How quenching is achieved in Geiger-Muller counter. 
OR
With suitable diagram explain various components of scintillation counting system.
Unit – V 
1.  (
r
)Find (a)    . r (b)     . r where  /r/ = r and r = (x,y,z).
OR
Given f(x,y,z)=x2+2y2+3xy2+5z2 find grad f(x,y,z), same as    f.


