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Instructions : (1) Symbols carry their usual meanings. 
   (2) Each question carries equal marks. 

 
1. (a) Explain the motion of a charged particle in a uniform magnetic field and oscillating 

electric field. 7 
OR 

  Giving Maxwell’s equation, derive the equation of continuity and explain how it 
expresses conservation of charge.  7 

 

 (b) Explain the motion of a particle moving with velocity 

v  in the perpendicular  


E 

and 

B fields and obtain the equation for its drift velocity 


v D = 


E × 


B

B2  .    7 

OR 
  Obtain the expression for polarization drift velocity vP for a charged particle 

moving in a time dependent electric field and uniform magnetic field.  7 
 
2.  (a) Derive Maxwell’s equations for homogeneous plasma. 7 

OR 
  Discuss alternative method of derivation of plasma frequency.  7 
 
 (b) Explain Debye screening. Using Gibbs-Boltzmann law, derive the expression for 

Debye length. 7 
OR 

  Explain plasma sheath. Using Maxwell’s velocity distribution (f), obtain a value 

of total number of particles striking the surface per unit time per unit area   . 

Show that finally equilibrium will reached when   i  = e . 7 

 
3.  (a) Explain asymmetrical nuclear fission. Sketch the mass distribution fission fragments 

for different fission chains of it. 7 
OR 

  Explain in detail nuclear fission chain reaction.  7 
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 (b) What is Mossbauer effect ? Describe an experiment to study Mossbauer effect. 7 
    OR 
  Explain Nuclear fusion process in stars.  7 
 
4.  (a) Describe in detail the four fundamental forces. 7 

OR 
  Explain with examples : Lepton number conservation, Baryon number 

conservation and strangeness number conservation.  7 
 
 (b) Explain Quark model. 7 
   OR 
  Write a short note on Mesons.  7 
 
5. Do as directed : (any seven) 14 

 (1) Find the velocity of an Alfven wave in mercury in magnetic field of B = 10–2 
Tesla.  

  ( = 13.6 × 103 kg m–3 and 0 = 4 ×10–7 N/A2) 

 (2) Calculate the Larmor radius (neglecting V11) for a solar wind proton having a 

velocity of 300 km sec–1 in a magnetic field of 4 × 105 gauss. (m = 1.67 × 10–27 
kg, e = 1.6 × 10–19 C) 

 (3) Name three types of instabilities occurring in plasma. 

 (4) What is cyclotron heating ? 

 (5) What is ion-cyclotron resonance and electron-cyclotron resonance ? 

 (6) What is Landau damping ? Due to which reason it arises ? 

 (7) For a fission chain reaction, write the outcome of k = 1, k < 1 and k > 1. 

 (8) If the fission process starts with 1000 neutrons and the multiplication factor          
k = 1.03, calculate the number of neutrons present in the thousandth generation. 

 (9) Write the complete distribution of released energy during the fission of 92U235 

nucleus.  

 (10) Complete the following reactions : 

    –  – + _______ 

    +  + + _______ 

 (11) Define intermediate vector bosons and write its types. 

 (12) Write name and symbol of any four Baryon particles. 

_____________ 
 


