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   CO BL 
Q.1(a) Estimate the electric field inside and outside of a uniformly charged sphere. [5] 1 3 
Q.1(b) Find out the expression for energy density in an electric field [5] 1 3 

     
     

Q.2(a) Find the boundary condition between B and H for normal component. [5] 2 3 
Q.2(b) Write the general form of Maxwell’s Equation. [5] 2 2 

     
     

Q.3(a) Write the empirical formula for Liquid drop model. Derive the Volume energy term of the 
expression. 

[5] 3 3 

Q.3(b) What is the nuclear fusion and fission? Find the energy needed to remove a neutron from 
the nucleus of the calcium isotope 42Ca20 . 

[5] 3 2 

     
     

Q.4(a) Write the necessary conditions for the Interference. What is constructive and destructive 
interference? write its conditions also. 

[5] 4 2 

Q.4(b) State the Brewster’s Law along with appropriate figure. An unpolarized light of intensity 
(I0) passes through three successive polarizers P1, P2, and P3. Polarization axes of P1 make 
an angle 60 with P2 and P2 makes angle 30 with P3. Calculate he corresponding intensity 
outcomes from P1, P2 and P3. 

[5] 4 3 

     
     

Q.5(a) Write the expressions of Lorentz Transformation.  [2] 5 2 
Q.5(b) Derive relationship between energy and momentum.  [3] 5 2 
Q.5(c) What is length contraction? Derive the suitable expression. At what speed does a meter 

stick move if its length is observed to shrink to 0.5 m? 
[5] 5 3 
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