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SUBJECT: PHYSICS PAPER-I (HEAT & THERMODYNAMICS)
MARKS: 60                                                                                                              TIME: 2 HRS
Instructions: 
1. All questions are compulsory, however internal choice is available.
1. Figures to the right indicate maximum marks to the question/sub question.
1. Use of calculator is permitted.
1. Symbols have their standard meanings.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]      Q 1) Answer any five for the following:-                                                            (10)

a) Give the plot of pressure –volume, for a real gas and perfect gas.
b) On what does the coefficient of thermal conductivity depend? State any two factors.
c) What is meant by a state function? Give an example of it.
d) On what does the internal energy of real and ideal gas depend?
e) State two factors on which the Brounion motion of particles depend.
f) [bookmark: _GoBack]At what temperature will the oxygen molecules have the same mean square velocity as that of hydrogen gas at 100oC, pressure remaining constant? Molecular weight of oxygen and hydrogen are 32 and 2 respectively.
g) Find the effective diameter of hydrogen molecule given that the Avogadro’s number is 6.06 x1023 and mean free path at N.T.P is 0.2 µ.The no.of molecules per cubic meter is 2.7x1035.

     Q 2) Answer any five for the following:-                                                             (10) 

a) What is the relation between degrees of freedom and specific heat of a gas?
b) Draw the pressure versus volume curve for an adiabatic and an isothermal process note down which is greater.
c) Mention two changes in properties of matter at its critical point. 
d) Give the reduced equation of state  ,and hence one advantage of its use.
e) State the second  law of thermodynamics.(any form)
f) Argon gas at 270C is suddenly compressed so that its temperature rises to 1270C. Calculate the final resultant volume if γ=1.67. 
g) Find the change in entropy when 75 gm of ice at 0ºC converted to water at 100ºC specific heat of ice= 0.5cal/gm, latent heat of fusion office= 80cal/gm.		 

Q3) A
a) Calculate the root mean square velocity of hydrogen molecule at 27oC.Given 
     k=1.38x10-23joule/ oC,   mass of hydrogen molecule is 3.34x10-27kg.		      (2)
b) Obtain the expression for thermal conductivity.				                (3)                                     
                                                         OR
x) Calculate average kinetic energy of hydrogen molecule at a temperature of 300oK.                 
 (k=1.3810-16 ergs/molecule-deg)                                                                            (2)
y) Obtain an expression for viscosity of a gas. 						      (3)  
                                        
Q3) B
       Derive the Clausius expression for mean free path of a gas.			      (5) 






…2/-
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Q4) A
a) Calculate the constants a and b of Van-Der Vaal’s equation for ammonia given 
Tc= 405oK and Pc =112atms                                                                                    (2)                                          
b) Draw the Andrews curves and discuss its results on behaviour of real gases.	      (3)  
                                                               OR
x) Show that work done  is path dependent and therefore not a state function.          (3)
y) Van-der-Waal’s constants for HCl gas are ,b=4.26x10-2m2 /kilomole and 
     a=3.64xio5N.m4/kilomole 2.Find the critical temperature of gas. 
     (R=8.31x103joules/kilomole o K )				                                      (2)

Q4) B
      What were the two corrections made in the ideal gas equation? Hence arrive at 
       Van-der-Waal’s equation .							                (5)

Q5)A
a) What is an absolute temperature scale? Explain one advantage of using it over the other scales.	                                                                                                      (3)
b) Calculate the efficiency of a Carnot engine whose source and sink are at temperatures 400oC and 40oC respectively. 						      (2)
                                                               OR
x) What is meant by the efficiency of a Carnot’s cycle? Obtain the expression for it.
                                                                                                                                 (3)
y) A Carnot engine has an efficiency of 40% when the temperature of the sink is 56oC. How should the temperature of source be increased to 70%? 			      (2)

Q5)B
      Show that for an adiabatic process change in a perfect gas is PV γ =constant.	      (5)

Q6)A
a) Derive the Clausius –Clayperon latent heat equation of an ideal gas.		      (3)

b) Calculate the change in the entropy when 8 grams of ice at 0ºCis converted into 
       water at the same temperature. Latent heat of ice is 80 cal/gm.			      (2)
                                                                   OR
x) Can you show that the entropy of the universe is increasing.			      (2)

y) Find the change in melting point of wax for a pressure of 51atm.Given melting point of wax is 64oC,specific volume of wax at melting is 1.161cc and specific volume of liquid wax is 1.166cc.Density of wax at melting point is 0.96gms/cc, latent heat of fusion of wax is 97cal/gm.                                                                               (3)


Q6) B        Derive the Maxwell’s thermodynamic relation.                                      (5)        
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