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UNIVERSITY OF NORTH BENGAL 

B.Sc. Programme 3rd Semester Examination, 2023 

DSC1/2/3-P3-PHYSICS 

THERMAL PHYSICS AND STATISTICAL MECHANICS 

Time Allotted: 2 Hours Full Marks: 40 

The figures in the margin indicate full marks. 

 GROUP-A /  / समूह-क  

1. Answer any five questions from the following: 

तल िदइएका कुनै पाँच  ह को उ र िदनहुोसः 

1×5 = 5 

(a) State the first law of thermodynamics. Mention at least one limitation of this 
law.  

2
1 + 2

1  

   

 Thermodynamics को पिहलो िनयम बताउनहुोस । यस िनयमको कुनै एक सीमा बताउनहुोस ।  

(b) Define entropy and write down the S.I. unit of entropy. 
2
1 + 2

1  

 S.I.   

 Entropy के हो बताउद ैयसको S.I.एकाई को मान बताउनहुोस ।  

(c) What are the extensive parameters? Give one example. 1 

   

 यापक यारािमटर के हो ? कुनै एक उदाहरण िदनहुोस ।  

(d) State the principle of equipartition of energy. 1 

   

 Equipartion of energy को िस ा त बताउनहुोस ।  

(e) Write down a difference between Helmholtz and Gibb’s free energy. 1 

   

 Helmholtz अिन Gibb को free energy को कुनै एक िभ नता बताउनहुोस ।  

(f) What is the relation between the two types of specific heats of a gas and degrees 
of freedom? 

1 

   

 यासको दइु िकिसमका specific heats अिन degrees of freedom मा के स ब ध छ ?  
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(g) State Clausius-Clapeyron equation of state. 1 

 Clausius-Clapeyron   

 कुनै अव थामा Clausius-Clapeyron को समीकरण बताउनहुोस् ।  

(h) What is the main difference between the Bose-Einstein and Fermi-Dirac statistics? 1 

   

 Bose-Einstein अिन Fermi-Dirac को statistics मा मु य िभ नता बताउनहुोस् ।  

   

 GROUP-B / / समूह-ख  

 Answer any three questions 

तल िदइएका कुनै तीन ह को उ र िदनुहोस् 

5×3 = 15 

2.   What is Carnot’s cycle? On what factor does the efficiency of a reversible 
Carnot’s engine depend? Show that the efficiency of a Carnot’s heat engine can 
not be 100%. 

1+2+2 

 

100%  

 

 Carnot को cycle के हो कुन ैएक reversible Carnot को इंजनको स मता कुन त यमा िनभर 

गछ कुनै  एउटा Carnot को heat इंजनको स मता 100% हन स दनै भनी दखेाउनहुोस ्।
 

   

3. Prove that 
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 . Using this relation prove that for an 

ideal gas RCC VP  . 

4+1 
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 माण गनहुोस 
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यो समीकरण चलाएर कुनै आदश यासको िनि न माण गनहुोस ्। 
    RCC VP 

 

4.  (a) What is a black-body? 1+2+2 

   

 एउटा कालो ब तु के हो ?  

(b) Show that Wien’s formula and Rayleigh-Jeans formula are particular cases of the 
Plank’s formula for radiation.  

 

   

 Wien को सू  अिन Rayleigh-Jeans को सू ह  Plank को िविकरणको सू को िवशेष मामलाह  

हन भनी दखेाउनहुोस ।
 

  

5. At what temperature will the average speed of molecules of a hydrogen gas be 5 
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double the average speed of the molecules of a nitrogen gas at 300 K? 

 300
 

 

 कुन तापमानमा एउटा हाइ ोजन यासको अणकुो औसत वेग 300 K तापमानमा नाइ ोजन यासको 
अणकुो औसत वेगको तुलनामा दगुना ह छ ?

 

   

6. Write short notes on: 

(i) Joule-Thomson effect 

(ii) Spectral distribution of radiation at different temperatures. 

2 2
1 +2 2

1  

 

(i) 

(ii)  

 

 छोटो िट पणी ले नहुोस् 
(i) Joule-Thomson effect 
(ii) िविभ न तापमा िविकरणको spectral distribution. 

 

   

 GROUP-C /  / समूह-ग  

 Answer any two questions from the following 

तलका कुनै दुइ ह को उ र िदनुहोस् 

10×2 = 20 

7.  (a) Prove that the equation of state of an ideal gas for an adiabatic process is 

PV  constant. 

5+5 

 PV    

 एउटा adiabatic ि याको equation को state PV  constant ह छ भनी मािणत गनहुोस् ।  

(b) Derive the expression for the work done during an adiabatic process.  

   

 एउटा adiabatic ि यामा ग रएको कामको समीकरण खो नहुोस ।  

   
8.  (a) Derive Maxwell’s four thermodynamical relations.  6+4 

   

 Maxwell को चार thermodynamical स ब धह  खो नहुोस ।  

(b) Show that  
PT

P

T
VT

P
C















2

2
. 

 

 

  
PT

P

T
VT

P
C















2

2
 

 

 दखेाउनहुोसः 
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9.  (a) Define Phase space. 2+2+(1+2)+2+1 

 Phase space-   

 Phase space  को प रभाषा िदनहुोस ्।  

(b) Write down the relation between entropy and thermodynamical probability.  

   

 Entropy अिन thermodynamical probability माझको स ब ध ले नहुोस ।  

(c) Write down the distribution function of Fermi-Dirac distribution and plot the 
distribution function at (i) T = 0 K (ii) T = finite but close to 0 K temperature. 

 

 (i) (ii) 
 

 

 Fermi-Dirac distribution को distribution function ले द ै

(i) T = 0 K अिन (ii) T = finite तर 0 K को नजीकको लािग distribution function को 
रखेािच ण गनहुोस् ।

 

(d) From this plot define Fermi-level.   

   

 यस रखेािच ण दिेख Fermi-level को प रभाषा िदनहुोस ्।  

(e) Give an example of a system of particles that follows the F-D distribution.   

   

 F-D distribution पालन गन कुनै एउटा system of particle को उदाहरण िदनहुोस् ।  

   

10.(a) Define and explain macro and micro-states of a system with appropriate 
examples. What do you understand by an ensemble of systems? 

(2+2)+2+4 

 

 

 

 Macro अिन micro-states को प रभाषा िदद ैउदाहरण सिहत वणन गनहुोस् । तपाइ ँ णाली को एक 
समूह ारा के बु नहु छ ?

 

(b) What are the main difference between classical and quantum statistics?  

   

 Classical अिन quantum statistics को मखु िभ नताह  के के हन् ?  

(c) Show that under appropriate limiting conditions, both Fermi-Dirac and Bose-
Einstein distributions reduce to Maxwell-Boltzmann distribution. 

 

 

 

 

 उपयु  सीिमत वातावरणमा Fermi-Dirac अिन Bose-Einstein दनुै distributions  
Maxwell-Boltzmann distribution मा प रणत ह छ भनी माण गनहुोस् । 

 

 
——×—— 

 

 


