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 Notes : 1. All questions are compulsory. 

 2. Draw neat and well labelled diagrams wherever necessary. 
 

    

1. Either:-  

 a) i) What is perfectly black body?  

 Describe how has idea of a black body been achieved in practice?  

 

1 

3 

  ii) What is black body radiation? Explain its temperature dependence. 

 

2 

  iii) Explain the distribution of energy of a black body at different temperatures by 

 drawing the graphs.  

4 

  OR  

 b) a) Deduce Wien's displacement law for the distribution of energy in black body 

 spectrum. 

 

2½ 

  b) State and explain Rayleigh Jeans law what are its failures.  

 

2½ 

  c) Show that Planck's law reduces to Wein's law for shorter wavelengths and Rayleigh 

 Jeans law for longer wavelengths. 

 

2½ 

  d) A black sphere of diameter 8 cm is heated to 500K when the surrounding 

 temperature is 300K. What is the rate at which energy is radiated?  

 (Stefan's constant is 
8 2 46 10 Wm K− − − ) 

 

2½ 

2. Either:-  

 a) i) Explain the terms Microstate and Macrostate with suitable examples.  

 

3 

  ii) Derive the condition of equilibrium between two systems in thermal contact and 

 explain how it plays a role of bridge with macroscopic physics.  

 

5 

  iii) A card is drawn from a well shuffled pack of 52 cards. Calculate the probability for 

 this card to be either a king or a queen.  

2 

  OR  

 b) a) State and explain principle of equal priori probability. 

 

2½ 

  b) Explain the term constraints on a system. 

 

2½ 

  c) Deduce Boltzmann's entropy probability relation (W)
eS Klog= . 

 

2½ 

  d) Calculate the probability that in tossing a coin 5 times, we get 3 heads and 2 tails.  

 

2½ 

3. Either:-  

 a) i) Obtain Maxwell - Boltzmann energy distribution for gas molecules.  

 

6 
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  ii) Using Maxwell's law of distribution of speeds of molecules in a gas obtain 

 expressions for average speed and root mean square speed.  

4 

  OR  

 b) a) State basic postulates of large number of particle distribution in M-B statistics.  

 
2½ 

  b) If PV , V  and rmsV  stand respectively for the most probable, average and root mean 

 square speeds, show that for the Maxwellian distribution rms

P

V 3

V 2
=  

 

2½ 

  c) Calculate the most probable speed of nitrogen at 27ºC.  

 Given 
23N 6 10=   molecules/mole 

     16K 1.38 10 erg/º K−=  . 

 

2½ 

  d) What are the limitations of Maxwell - Boltzmann method. 

 
2½ 

4. Either:-  

 a) i) State the Bose-Einstein's condition and derive an expression for most probable 

 distribution of B-E statistics. 

 

7 

  ii) Obtain energy distribution law for Boson. 3 

  OR  

 b) a) Starting from Fermi-Dirac distribution law, derive the expression for energy 

 distribution of free electrons in a metal. 

 

2½ 

  b) Distinguish between B - E and F - D statistics.  

 
2½ 

  c) The number of conduction electrons per C. C. in Beryllium is 
2224.2 10 and in 

 cesium is 
220.91 10 . If the Fermi energy of conduction electrons in Beryllium is 

 14.44 eV, Calculate Fermi energy of conduction electrons in cesium. 

 

2½ 

  d) What is occupation index? Under what conditions do Bose-Einstein and Fermi-Derac 

 statistics yield classical statistics. 

 

2½ 

5.  Solve any ten of the following.  

a) Define emissive power and absorptive power.  

b) State Stefan - Botzmann law of radiation. 

c) Define total energy density and spectral energy density. 

d) We throw a die twice and obtain two numbers. What is the probability that these 

 numbers are 6 and 4 precisely in that order?  

e) Explain the term phase space.  

f) Define thermodynamic probability and state its minimum value.  

g) What is most probable speed of gas molecules?  

h) State the characteristics of particle obeying M-B statistics. 

i) Write the possible arrangements of three particles in two cells for M-B statistics. 

j) What are Bosons? Give its example.  

k) State the assumptions of F-D statistics.  

l) What is indistinguishability of particles?  

 

1 

1 

1 
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