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  Full Marks : 40 

The figures in the margin indicate full marks for the questions. 

Answer all questions. 

 1. a) Name the four fundamental forces in nature and their mediators. Discuss the conservation of  

   these forces in Parity (P), Charge conjugation(C), and Time reversal (T) symmetries. 2+6=8 

Or 

  b) How does the concept of “color” help in solving the problem faced by quark model. Write a  

   brief history on the discovery of strange particles. 2+6=8 

 2. a) Discuss in detail the concept of spontaneous symmetry breaking  of continuous global  

   symmetry. 8 

Or 

  b) Discuss in detail the Glashow-Weinberg-Salam (GWS) theory of Standard Model (SM). 8 

 3. a) Write short notes on 4+4=8

    i) Neutrino oscillation 

    ii) Minimal Supersymmetric Standard Model (MSSM) 

Or 

  b) Write short notes on predictions of the masses of 4+4=8

    i) 
 and  

 

    ii) Zo  and Higgs boson 

 4. a) Prove that the set of state  |jm>  undergoing transformation through rotation form a basis of  

   (2j+1) -dimensional irreducible representation of the rotation group.  Also deduce that 
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Or 

  b) Obtain the Gell-Mann matrices which are set to propose the flavour classifications of mesons 

   and baryons.  Also try to describe the structure constants of SU (3). 5+3=8 

 5. a) Write down the Proca Langrangian for a vactor field (spin-l) and develop the Proca equation  

   for a system. 3 

  b)  i)  Based on phase invariance of unitary Abelian group U(l) and Noether’s theorem, obtain 

     the conservation of charge relevant to the motion of electron described by a complex  

     field. 5 

Or 

    ii) Show that the structure constants  abcf   are antisymmetric under interchange of any pair 

     of indices. 5 
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