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   CO BL 
Q.1(a) Develop the intensity distribution formula due to double slit Fraunhofer diffraction. [5] 1 3 
Q.1(b) Evaluate the half angular width of the central maximum in the Fraunhofer diffraction 

pattern of a slit of width 12 × 10ିହ cm when the slit is illuminated by monochromatic 
light of wavelength 6000Å. 

[5] 1 5 

     
     

Q.2(a) Show that the electrostatic field E is conservative in nature. [5] 2 2 
Q.2(b) Explain continuity equation. How it is used to modify the Ampere’s law. [5] 2 5 

     
     

Q.3(a) Find the relativistic formula for addition of velocities. [5] 3 1 
Q.3(b) The mass of a moving electron is 11 times its rest mass. Find the relativistic values 

of kinetic energy and momentum. 
[5] 3 1 

     
     

Q.4(a) Find an expression for Compton shift when X-rays being scattered by a free electron. [5] 4 1 
Q.4(b) Develop the time independent form of Schrödinger’s wave equation. [5] 4 6 

     
     

Q.5(a) Explain the working principle of a three-level laser system with suitable energy level 
diagram. Why lasing is not possible in a two-level system? 

[5] 5 2 

Q.5(b) Develop mathematical expressions for Einstein’s A and B coefficients, and also 
discuss their physical significance. 

[5] 5 6 
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