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Note:    a)  No additional answer sheets will be provided.

          

b)  All sub-parts of a question must be answered at one place only, otherwise it will not be valued.

          

c)  Missing data can be assumed suitably.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Define intensive and extensive properties with examples.
	[3M]

	2.
	 Distinguish between steady state and equilibrium state.
	[3M]

	3.
	What is enthalpy of a system? How is it related to the internal energy?
	[3M]

	4.
	Define standard heat of combustion.
	[3M]

	5.
	Define COP of a refrigerator. Give the schematic representation of a refrigeration cycle.


	[3M]

	6.
	Show that [image: image2.png]


 R for an ideal gas.


	[2M]

	7.
	Determine the change in entropy when 2 kg of a gas at 277 K is heated at constant volume to a temperature of 368 K. Take specific heat at constant volume = 1.42 kJ/kg K.

	[2M]

	8.
	Define Raoult’s law and Henry’s Law.
	[2M]

	9.
	When is a system said to be in thermodynamic equilibrium?
	[2M]

	10.
	Define standard heat of reaction and Gibbs free energy.
	[2M]









Part – B



   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	One kilo mole of CO2 occupies a volume of 0.381m3 at 313K. Compare the pressures given by ideal gas equation and vander Waals equation. Take the vander Waals constants to be a = 0.365Nm4/mol2and b = 4.28 x10-5 m3/mol.
	[6M]

	
	b)
	Distinguish between system and surroundings.
	[4M]

	
	
	
	

	12.
	
	Heat is transferred to 10kg of air which is initially at 100kPa and 300K until its temperature reaches 600K. Determine the change in internal energy, the change in enthalpy, the heat supplied and the work done in the following processes:

(i)Constant volume process

(ii) Constant pressure process 

Assume that air is an ideal gas for which the P-V-T relationship is PV = nRT, where n is the number of moles of the gas and R is the ideal gas constant.           R = 8.314 kJ/kmol K.Take CP=29.099 kJ/kmol K and CV=20.785 kJ/kmol K and the molecular weight of air =29.
	[10M]

	
	
	
	

	13.
	
	Calculate the standard enthalpy change at 298.15 K for the reaction
[image: image4.png]C4Hio(9) +5 0,(g) = 4C0,(g) + 5H,0(g)



 from the standard enthalpies of formation of the compounds at 298.15 K. The standard enthalpies of formation of the compounds involved in the reaction are:

Compound

CH4 (g)

CO2 (g)

H2 O

[image: image5.png]H$ 258 (kJ)




-74.943

-393.978

-241.997


	[10M]

	
	
	
	

	14.
	
	How is the Rankine cycle practically superior to the Carnot cycle as an ideal steam power cycle? Why is it advantageous to use superheat in the Rankine cycle?
	[10M]

	
	
	
	

	15.
	
	What are the Maxwell’s equations? What is their importance in establishing relationships between thermodynamic properties.
	[10M]

	
	
	
	

	16.
	a)
	For a heterogeneous multi component system, what is the general criterion of phase equilibrium?
	[7M]

	
	b)
	Define Phase rule.
	[3M]

	
	
	
	

	17.
	a)
	Discuss the effect of temperature and pressure on chemical potential.
	[5M]

	
	b)
	With the help of a neat diagram derive the first law of thermodynamics for flow process. Mention its limitations
	[5M]

	
	
	
	

	18.
	a)
	”A knowledge on the entropy change provides information concerning the structural changes accompanying the process”. Comment on this.
	[5M]

	
	b)
	Give the Kelvin-Planck statement and the Clausius statement of the second law of thermodynamics and show that they are equivalent.
	[5M]
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