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B.Sc. 3rd Semester (Honours) Examination, 2021-22 

PHYSICS 

Course ID: 32412                                         Course Code: SH/PHS/302/C-6 

Course Title: Thermal Physics 

Time:  1 Hour 15 Minutes                                                     Full Marks: 25 

The figures in the margin indicate full marks. 

Candidates are required to give their answers in their own words 

As far as practicable 

Section-I 

 

1. Answer any five questions.                                                                                                       551   

a)  What do you mean by critical temperature of a gas? 

b) Write down Kelvin-Planck statement for second law of thermodynamics. 

c) In a thermodynamical change what percentage of supply heat is used for doing external work of 

a monatomic gas? 

d) What do you mean by triple point of water? 

e) What are the units of ‘a’ and ‘b’ in Van-der-Wall’s equation of state? 

f) Under what condition a real gas will behave as an ideal gas? 

g) Distinguish between the thermodynamic extensive and intensive variable. 

h) What is meant by enthalpy of a system? 

 
 

Section-II 

 

2. Answer any two questions:                                                                                                        1025   

(a) Show that enthalpy remains constant during a Joule-Thomson experiment.                                          5 

 

(b)  Deduce Clausius-Clapeyron relation,   
𝑑𝑝

𝑑𝑡
=

𝐿

𝑇(𝑉2−𝑉1)
  , the symbols have their usual significance.      5 

 

(c)  What are transport phenomena? Find the mean free path of a gas molecule whose diameter is 2 Å and 

number of molecules per cc is 3×1019.                                                                                                  2+3=5 

 

(d) A reversible engine converts 
1

6
 th of the heat engine’s input into work. If the temperature of the sink is 

reduced by 620C, its efficiency is doubled. Find the temperature of the source and sink.      What do you 

mean by unavailable energy?                                                                                                                3+2=5                                                   
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Section-III 

 

3. Answer any one question:                                                                                                  10110   

(a)  (i) Establish Maxwell velocity distribution formula– 

𝑑𝑛 = 𝑛𝑎3e−(𝑢2+𝑣2+w2)𝑑𝑢𝑑𝑣𝑑w, where 

the symbols have their usual meanings. 

(ii) Write down the Van der  Waals’ equation of state for an imperfect gas and explain the 
significance of the correction terms.                                                 
                                                                                                                                       6+4=10 

  

(b)   (i) Write down the four thermodynamic Maxwell’s relations. 

        (ii)  Prove the equivalence of Kelvin-Planck and Clausius statement of second law of  

                thermodynamics. 

         (iii) 10 gm of water at 600C is mixed with 30 gm of water at 200C. Will the entropy of the system 

increase or decrease? Calculate the change?                                                                             2+5+3=10 

 

 

 

 

 

 

_________________ 


