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M. Sc End Semester Examination- IV, 2020 

PHYSICS 

Full Marks : 40 

Time : 2 hours 

PAPER- PHS-401 

Use separate scripts for Group A & Group B 

Group : A: PHS 401.1 : Particle Physics  

 

Answer any One of the following questions                                           [Marks : 20 ] 

Instruction: 

The questions are of equal value for any paper. Candidates are required to give their answer 

in their own words (limit: 250 words) as far as practicable. 

 

 

 

 
Q1.  Write down the Klein-Nisijima Formula. Why is it necessary to introduce the colour degree of 

         freedom for each quark flavour. 

 

Q2.  Write down the statement of CPT theorem. Define G parity.  Where it is conserved? What is its  

        value for π+. 

 

Q3. Define Parity, Time reversal and Charge conjugation operator. What is the physical  

       significance  of CPT operation. 

 

Q4. Define Symmetric and Antisymmetric wave function. State the motivation for introducing 

       isospin in describing the interaction of nucleons. 

 

Q5. Why G parity is introduce in partical physics. Why Strangeness quantum no, Isospin quantum  

      no, Baryon no and Colour quantum no are introduced. 

 

Q6. What do you mean by SU(6) flavour symmetry. Write down the difference of U(N) and SU(N). 

       How will you detect the resonance particle? 

 

 

 

 

 

 

 

 

 

 

 

 



 

                                   Group : B: PHS 401.2 :  Statistical Mechanics II 

  

 

Answer any One of the following questions                                           [Marks : 20 ] 

Instruction: 

The questions are of equal value for any paper. Candidates are required to give their answer 

in their own words (limit: 250 words) as far as practicable. 
 

 

 

Q1.  Find the expression for Isothermal susceptibility according to G-L theory. 

 

Q2.  Show that if  ‘f’  is the Fermi-Dirac distribution function is a maximum at the fermi level. 

          Also show that –(df/dE) is symmetric about the Fermi level.  

                                        

Q3.  Express the carrier concentration for a 2-D B-E gas.     

 

Q4.  Show that zero point energy of a Debye solid is (9/8)NKθ,  where θ is the Debye  

        temperature. 

 

Q5.  Define critical exponents? How specific heat changes with temperature for B-E and F-D   

         gas?  What is order parameters ? 

Q6.   Fermions of mass m are kept in 2-D box of area A &  fermi energy Ef; At T=0 

                      a) Find the total no. of particle (N) 

                      b) What is the energy (E) of the system? 

             c) Write down the expression of energy in terms of Ef and N. 

 

 

 

 


