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                                                                                                                       UCHS(6)-Phy(14) 
Set II                                                                                                                                   Core 
        
                                                                  2020 
                                                    Time : 1hour 30 minutes 
 Full marks:60 
 
Candidates are required to give their answers in their own words as far as practicable. 

The figures in the margin indicate full marks. 
Answer all the questions 

 
Group A 

 
1. Indicate the correct answer from the given alternatives.                                    1x15=15                                                          
 
(a) A grand-canonical ensemble is a collection of independent assemblies having the same  
 
             ( i.)  E,V,N                                                                 (ii)  T,V,N 
             (iii)  µ, V,T                                                                (iv) µ, V,N 
 
Where E,V,N, µ,T refer to Energy, volume, No. of particles, chemical potential and 
temperature respectively. 
 
(b ) During Bose-Einstein condensation all the atoms fall back to the 
 
(i) Ground state                                                     (ii) First excited state 
(iii) Highest Excited state                                      (iv) Insufficient information 
 
 
(c) A system has n degrees of freedom. The number of  dimensions of its phase space is 
 
      ( i.) n                                                            (ii)  2n 
     (iii)  n/2                                                         (iv) n+1 
 
 
(d) Particles having half integral spin are governed by 
 
              ( i.) Bose-Einstein statistics                                (ii)  Either depending on the particle 
             (iii)  Neither of the statistics                                (iv) Fermi-Dirac statistics 
 
 
 
( e) The pressure of a weakly degenerate Fermi-Dirac gas as compared to the pressure of a 
Maxwell-Boltzmann gas is    
 
   ( i.) the same                                                                (ii) depends upon the gas                                                                   
   (iii) greater                                                                   (iv) smaller. 
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(f ) Wien’s displacement law is expressed by the equation 
 

(i) l T=a constant                                               (ii) l T1/2=a constant 
(iii)      l T2=a constant                                              (iv) l T3=a constant 

 
(g ) The state of a system is represented in its phase space by  
 
      ( i.)   a phase point                                                    (ii)  a phase trajectory                                                              
     (iii)   cannot be represented in a phase space            (iv) volume of phase space 
 
 
( h) If the spin of the particle is ‘s’ then the degree of degeneracy ‘g’ is given by 
 
             ( i.)  2s                                                                         (ii)  2s+1 
             (iii)  2s-1                                                                     (iv) s 
 
 
(i ) According to the law of equipartition of energy, the mean energy for each degree of 
freedom  for a system in equilibrium, at temperature T is 
 
             ( i.)   kT                                                                      (ii)  kT/2 
             (iii)  3kT /2                                                                 (iv) 3kT 
 
Where k is the Boltzmann constant 
 
(j )  classical particles are  
              
             ( i.)  distinguishable                                                  (ii)  indistinguishable 
             (iii)   neither                                                              (iv) depends on the particle 
 
 
( k) The lowest  possible value of the  partition function for a system with Boltzmann 
distribution is  
 
             ( i.)   -¥                                                                        (ii)  1 
             (iii)   -1                                                                        (iv) 0 
 
 
 
(l ) Two dices are thrown simultaneously. The probability that each dice will have 6 on its top 
face simultaneously is 
         ( i.)        1/6                                                                     (ii)  1/12 
         (iii)       1/36                                                                    (iv) 1/3 
 
 
 
(m)      In an ideal gas, its total energy is  
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             ( i.)  wholly kinetic  energy                 (ii)  depends on the gas 
             (iii)  wholly potential energy               (iv) partly kinetic and partly potential energy 
 
    (n)     The S.I. units of Stefan-Boltzmann constant is 
 
             ( i. )  Wm2K-4                                                                           (ii)  Wm2K4 
             (iii)   Wm-2K-4                                                                          (iv) Wm-2 K-4 
 
 
 
(o ) If S the entropy of a system, F the Helmholtz free energy, V and T represent the volume 
and temperature respectively, then 
 
             ( i.)  𝑆 = (𝜕𝐹|𝜕𝑉) T                                                (ii)  𝑆 = −(𝜕𝐹|𝜕𝑇) V 
             (iii)   𝑆 = −(𝜕𝐹|𝜕𝑉)T                                                (iv) 𝑆 = (𝜕𝐹|𝜕𝑇)V 
 
 
 
 

Group B  (very short answer questions) 
 
(Each answer should be in one or two lines )                                                             2x5=10 
                        

 
2.State Liouville’s theorem.  
3. Define Fermi temperature. 
4. What is an isolated system? Is a subsystem an isolated system? 
5.Why is Liquid Helium II called the superfluid phase? 
6.What is Planck’s postulate? 
 
 
 

Group C  ( short answer questions) 
 

(Each answer should be within 150 words )                                                               5x7=35                           
 

 
7. Explain what is meant by an “ensemble” 
8.Define thermodynamic probability? Four different particles are to be distributed in two 
boxes. What is the thermodynamic probability of the macrostate (3,1)? 
9.Write the Boltzmann distribution law and hence explain what is the  partition function of a 
system. 
10.Distinguish between a canonical and  a grand canonical system. 
11. Write the Fermi-Dirac distribution law and  draw a labelled  graph showing the variation 
of the mean occupation number with energy and temperature. 
12.Derive Planck’s law using Bose-Einstein distribution law. 
13.Write the Sackur-Tetrode equation and use it to show that E=3NKT/2 where the symbols 
have their usual meaning. 
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