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Seat  
No. 

 
Set P 

 

B.Sc. (Semester - II) (CBCS) Examination Oct/Nov-2019 
Physics (Paper - III) 

HEAT AND THERMODYNAMICS 
 

Day & Date: Thursday, 10-10-2019  Max. Marks: 70 
Time: 08:00 AM To 10:30 AM  
 

Instructions: 1) All questions are compulsory. 
                       2) Figures to the right indicate full marks.   
                       3) Neat diagrams must be drawn wherever necessary. 
                       4) Use of log table or calculator is allowed. 
   

Q.1  Fill in the blanks by choosing correct alternatives given below. 14 
 1) The zeroth law of thermodynamics leads to definition of the term _____.  
 a) pressure b) volume  
 c) entropy d) temperature  
      

 2) The efficiency of reversible Carnot’s engine working between temperatures 
𝑇1 and  𝑇2 (𝑇1 >  𝑇2) is _____. 

 

 a) 𝑇2

𝑇1
  b) 𝑇1

𝑇2
    

 c)  1 −
𝑇2

𝑇1
   d)  

𝑇1

𝑇2
− 1     

      

 3) The mean free path of gas molecules is inversely proportional to _____.  
 a) square of the diameter of the molecule  
 b) square root of the diameter of the molecule.  
 c) molecular diameter  
 d) fourth power of the molecular diameter  
      

 4) In an adiabatic expansion, internal energy _____.  
 a) increases b) decreases  
 c) remains constant d) becomes equal to zero  
      

 5) The gas has thermal conductivity of 0.5 J/msoK and coefficient of viscosity 
2 × 10-5 Ns/m2, its specific heat at constant volume is _____. 

 

 a) 2 ×  10−5 J/kg°K  b) 2.5 ×  104 J/kg°K   

 c) 2 ×  105 J/kg°K  d) None of the above   
      

 6) Any device which converts heat into mechanical work is called _____.  
 a) heat engine b) refrigerator  
 c) auto generator  d) cycle  
      

 7) The adiabatic compression ratio in Diesel engine is in the range _____.  
 a) 0-5 b) 5-10  
 c) 10-15 d) 15-20  
      

 8) Transport of _____ gives rise to the phenomenon of thermal conductivity of 
a gas. 

 

 a) mass b) momentum  
 c) energy d) charge  
      

 9) As the temperature of the gas increases, mean free path of gas  
molecules _____. 

 

 a) decreases b) remains constant  
 c) increases d) becomes equal to zero  
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 10) In adiabatic demagnetization cooling method, the magnetic salt used is 
_____. 

 

 a) Paramagnetic salt b) Ferromagnetic salt  
 c) Diamagnetic salt d) non magnetic salt  
      

 11) The coefficient of performance of a refrigerator is _____.  
 a) greater than one b) less than one  
 c) equal to one d) Zero  
      

 12) All natural processes are _____.  
 a) reversible b) irreversible  
 c) isothermal d) isobaric  
      

 13) In refrigeration system, Carnot’s cycle is considered as _____ Carnot’s 
cycle. 

 

 a) forward b) reverse  
 c) fast d) slow  
      

 14)  In Joule Thomson porous plug experiment, all the gases showd cooling 
effect except _____. 

 

 a) hydrogen b) nitrogen  
 c) oxygen d) carbon dioxide  
      

Q.2 A) Answer the following questions. (Any Four) 08 
  1) State first law of thermodynamics.  
  2) Calculate coefficient of viscosity of a gas having average velocity of 900 

m/s. (Density of gas = 1.5 kg/m3 and mean free path =  8 × 10−6 𝑚) 

 

  3) What is Joule-Thomson effect?  
  4) Distinguish between Otto engine and Diesel engine.  
  5) State any four applications of air conditioning system.  
     

 B) Write Notes (Any Two) 06 
  1) Transport Phenomena  
  2) Properties of liquid helium  
  3) Reversible process  
     

Q.3 A) Answer the following questions. (Any Two) 08 
  1) Find the efficiency of Carnot’s engine working between 1270C and 27 0C. 

It absorbs 80 cals of heat. How much heat is rejected? 
 

  2) Derive an expression for work done in isothermal process.  
  3) Give general principle of refrigerator. What is coefficient of performance?  
     

 B) Answer the following questions. (Any One) 06 
  1) With a neat labeled diagram explain working of vapour compression 

refrigeration system. 
 

  2) What is magneto-caloric effect? Describe experimental set up for 
adiabatic demagnetization of paramagnetic substance. 

 

     

Q.4 A) Answer the following questions. (Any Two) 10 
  1) Describe Linde’s air liquefier.  
  2) Calculate the rise in temperature of a gas initially at 270C, if its 

pressure is suddenly doubled, (𝛾 =  1.4) 
 

  3) Draw Otto cycle. Explain different operations of Otto cycle. 
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 B) Answer the following questions. (Any One) 04 
  1) Explain change in entropy in free expansion of gas.  
  2) Obtain Clausius expression for mean free path.  
     

Q.5 Answer the following questions. (Any Two) 14 
 a) What is diesel cycle? Obtain an expression for efficiency of Diesel engine.  
 b) Show that PVγ  = constant for adiabatic process.  
 c) Obtain an expression for coefficient of thermal conductivity of a gas. What 

is the effect of temperature and pressure on it? 
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