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PART — A 

 Answer any FIVE of the following questions. (5  4 = 20 Marks) 

1. Deduce an expression for the coefficient of viscosity of a gas on the basis of kinetic 
theory of gases. 

 ÐéÄæý$$Ðèþ#Ë A×ý$^èþË¯èþ íÜ§é®…™èþ B«§éÆæÿ…V> JMæü ÐéÄæý$$Ðèþ# Äñý$$MæüP íÜ²Væü®™èþ Væü$×ýM>°Mìü çÜÐèþ*çÜÐèþ$$¯èþ$ 

E™éμ¨…^èþ$Ðèþ$$. 

2. Explain isothermal and adiabatic processes. 

 íÜ¦ÆøçÙ~{Væü™èþ Ðèþ$ÇÄæý$$ íÜ¦ÆøÚù~Mæü {ç³{MìüÄæý$Ë¯èþ$ ÑÐèþÇ…^èþ$Ðèþ$$. 

3. State and explain second law of thermodynamics. 

 EçÙ~Væü†Mæü Æðÿ…yæþÐèþ °Äæý$Ðèþ*°² ™ðþÍí³ ÑÐèþÇ…^èþ$Ðèþ$$. 

4. Derive an expression for Joule-Kelvin coefficient for Vander Waal’s gas. 

 Ðé…yæþÆŠÿ ÐéÌŒý ÐéÄæý$$Ðèþ#¯èþMæü$ goÌŒý&MðüÍÓ¯Œþ Væü$×ýM>°Mìü çÜÐèþ*çÜÐèþ$$¯èþ$ Æ>ºr$tÐèþ$$. 

5. Derive Clausius-Clayperon equation. 

 M>ÏíÜÄæý$‹Ü MðüÏç³Æ>¯Œþ çÜÒ$MæüÆæÿ×ê°² E™éμ¨…^èþ$Ðèþ$$. 

6. Explain Joule-Thomson cooling and derive its equation. 

 goÌŒý&£éÐèþ$Þ¯Œþ Ö™èþÎMæüÆæÿ×ýÐèþ$$¯èþ$ ÑÐèþÇ…_ §é°Mìü çÜ…º…«¨…_¯èþ çÜÒ$MæüÆæÿ×ýÐèþ$$¯èþ$ Æ>ºr$tÐèþ$$. 
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7. What is pyrometer? Briefly explain types of pyrometers. 

 ò³OÆøÒ$rÆŠÿ A¯èþV> ¯óþÑ$? ò³OÆøÒ$rÆŠÿ ÆæÿMæüÐèþ$$Ë Væü*Ça Mæü$Ïç³¢…V> ÑÐèþÇ…^èþ$Ðèþ$$. 

8. Define black body and explain its characteristics. 

 Mæü–çÙ~ ÐèþçÜ$¢Ðèþ# è̄þ$ °ÆæÿÓ_…_ §é° «§æþÆ>ÃË è̄þ$ õ³ÆöP è̄þ$Ðèþ$$. 

PART — B  

 Answer ALL the following questions. (5  10 = 50 Marks) 

9. (a) What are transport phenomena in gases? On the basis of kinetic theory of 
gases derive expression for the thermal conductivity of a gas. 

  ÐéÄæý$$Ðèþ#ËÌZ ÆæÿÐé×ê {ç³{MìüÄæý$Ë Væü*Ça {ÐéÄæý$$Ðèþ$$. A×ý$^èþË¯èþ íÜ§é®…™èþ… B«§éÆæÿ…V> JMæü 

ÐéÄæý$$Ðèþ# Äñý$$MæüP EçÙ~ ÐéçßýMæü™èþÓÐèþ$$¯èþ$ ™ðþË$ç³# çÜÒ$MæüÆæÿ×ýÐèþ$$¯èþ$ Æ>ºr$tÐèþ$$.  

 Or 

 (b) Derive an expression for Maxwell’s law of distribution of molecular speeds in 
gases. 

  ÐéÄæý$$Ðèþ#ËÌZ Ððþ$MŠüÞÐðþÌŒý A×ý$ÐóþVæü Ñ™èþÆæÿ×ý¯èþ$ ™ðþË$ç³# çÜÐèþ*çÜÐèþ$$¯èþ$ E™éμ¨…^èþ$Ðèþ$$.   

10. (a) What are reversable and irreversable processes? How does entropy change in 
these processes?  

  ¨ÓVæü™èþÐèþ$$ HMæüVæü™èþ {ç³{MìüÄæý$Ë¯èþV> ¯óþÑ$? D {ç³{MìüÄæý$ËÌZ G…{sêí³ H Ñ«§æþ…V> Ðèþ*Ææÿ$¯ø 

ÑÐèþÇ…^èþ$Ðèþ$$? 

 Or 

 (b) Calculate the work done in Carnot cycle and derive an expression for its 
efficiency.   

  M>Æø² ^èþ{MæüÐèþ$$¯èþ…§æþ$ fÇW¯èþ ç³°° Mæü¯èþ$Vö¯èþ$Ðèþ$$. Ðèþ$ÇÄæý$$ §é° Äñý$$MæüP §æþ„æü™èþMæü$ çÜÐèþ*çÜÐèþ$$ è̄þ$ 

Æ>ºr$tÐèþ$$. 

11. (a) Write Maxwell’s thermodynamic relations. Explain two specific heats of a gas 

and obtain expression for the difference between two molar specific heats.  

  Ðóþ$MŠüÞÐðþÌŒý EçÙ~Væü†Mæü çÜ…º…«§éË¯èþ$ {ÐéÄæý$$Ðèþ$$. Æðÿ…yæþ$ ÑÕÚùtçÙ~Ðèþ$$Ë¯èþ$ ÑÐèþÇ…_ JMæü Ððþ*ÌêÆŠÿ 

ÐéÄæý$$Ðèþ#¯èþMæü$ Æðÿ…yæþ$ ÑÕÚùtçÙ~Ðèþ$$Ë ¿ôý§æþÐèþ$$Ë¯èþ$ ™ðþË$ç³# çÜÒ$MæüÆæÿ×ýÐèþ$$¯èþ$ E™éμ¨…^èþ$Ðèþ$$. 

 Or 
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 (b) Define the four thermodynamic potentials. Using there potentials obtain 

Maxwell’s thermodynamic equations. 

  ¯éË$Væü$ EçÙ~Væü†Mæü ÔèýM>ÃË¯èþ$ °ÆæÿÓ_…_, Ðésìý¯èþ$ç³Äñý*W…_ Ðóþ$MŠüÞÐðþÌŒý EçÙ~Væü†Mæü çÜÒ$MæüÆæÿ×ýÐèþ$$Ë¯èþ$ 

Æ>ºr$tÐèþ$$.  

12. (a) Distinguish between adiabatic expansion and Joul-Kelvin expansion. Obtain 

an expression for cooling when a gas suffers Joul-Thomson cooling. 

  íÜ¦ÆøçÙ~Mæü Ðèþ$ÇÄæý$$ goÌŒý&MðüÍÓ¯Œþ ÐéÅMø^èþÐèþ$$Ë ¿ôý§æþÐèþ$$Ë¯èþ$ ™ðþË$ç³#Ðèþ$$. JMæü ÐéÄæý$$Ðèþ# goÌŒý&MðüÍÓ¯Œþ 

Ö™èþÎMæüÆæÿ×ýÐèþ$$ ð̂þ…¨ è̄þç³#yæþ$. Ö™èþÎMæüÆæÿ×ý çÜÐèþ*çÜÐèþ$$¯èþ$ Æ>ºr$tÐèþ$$. 

 Or 

 (b) Explain how low temperatures are achieved by adiabatic demagnetisation.  

  íÜ¦ÆøçÙ~Mæü °ÆæÿÄæý$ÝëP…¡MæüÆæÿ×ýÐèþ$$ §éÓÆ> AËμ EÚù~{Væü™èþË¯èþ$ H Ñ«§æþ…V> Ýë«¨…^èþÐèþ^èþ$a¯ø 

ÑÐèþÇ… è̂þ$Ðèþ$$? 

13. (a) Explain Plank’s quantum theory of radiation and hence derive Plank’s 

radiation law. 

  ´ëÏ…MŠü Äñý$$MæüP M>Ó…r… ÑMìüÆæÿ×ý íÜ§é®…™é°² ÑÐèþÇ…_ §é° Äñý$$MæüP ÑMìüÆæÿ×ý çÜ*{™é°² 

E™éμ¨… è̂þ$Ðèþ$$. 

 Or 

 (b) Describe the construction and working of Angstrom's Pyro heliometer to 

determine solar constant.  

ÝûÆæÿ íÜ¦Æ>…MæüÐèþ$$¯èþ$ Mæü¯èþ$Vö¯èþ$rMæü$ B…VŠü[ÝëtÐŒþ$ ò³OÆø íßýÍÄñý*Ò$rÆŠÿ Äñý$$MæüP °Æ>Ã×ýÐèþ$$ Ðèþ$ÇÄæý$$ 

ç³° ó̂þÄæý$$ Ñ«§é è̄þÐèþ$$ è̄þ$ ÐèþÇ~… è̂þ$Ðèþ$$. 

——————— 


