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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.
	Explain thermodynamic equilibrium.
	[3M]

	2.
	What are the limitations of first law of thermodynamics? 
	[3M]

	3.
	Give the general equation for the first law of thermodynamics which is applicable for control volume.
	[3M]

	4.
	Define COP and explain its significance.
	[3M]

	5.
	Define Helmholtz energy and enthalpy.
	[3M]

	6.
	Give the criteria for phase equilibrium.
	[2M]

	7.
	What is a pure substance?
	[2M]

	8.
	Draw Carnot cycle.
	[2M]

	9.
	Define Activity coefficient? Explain the significance of activity coefficient.
	[2M]

	10.
	Give the equation relating temperature to equilibrium constant.
	[2M]










Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	It is desired to design a tank to store 10kmol of methane at 6 MPa and 300K. Determine the size of the tank using the ideal gas law, Vanderwaals equation of state. The Vanderwaals constants are a = 228.5kPa (m3/kmol2), b=0.0427 m3/kmol. Assume specific volume of gas is 90% of the ideal gas volume.


	[5M]

	
	b)
	What is a non-ideal gas and how is it different from ideal gas?
	[5M]

	
	
	
	

	12.
	a)
	An ideal gas undergoes a constant temperature process. Derive an expression for ∆U, ∆H, Q and W


	[5M]

	
	b)
	Calculate internal change is energy and change in Enthalpy (ΔH) for 1 kg water when it is vaporized at the constant temperature of 1000C and constant pressure of 101.33 kPa. The specific volumes of liquid and vapour water at these conditions are 0.00104 and 1.673 m3 kg-1. For this change, heat in the amount of 2,256.9 KJ is added to the water.
	[5M]

	
	
	
	

	13.
	a)
	Calculate the standard heat of the following reaction at 250C. 

C5H12 (g) +8O2 (g) ( 5CO2(g) + 6H2O(l). The standard heats of formation are as follows:

C5H12 (g) = -146.76 kJ

CO2(g) = -393.509 kJ

H2O(g) = -241.818 kJ

The latent heat of vaporization of water at 250C = 43.967 kJ/mol


	[5M]

	
	b)
	Discuss the main steps involved in the control mass analysis of a process.
	[5M]

	
	
	
	

	14.
	a)
	Discuss Vapor Compression refrigeration cycle with a neat schematic diagram.


	[5M]

	
	b)
	A solid weighing 150g is at 2000C and with a heat capacity 0.3 kJ/kg K is dropped into 750 g of water at 250C. The heat capacity of water is 4 kJ/kg K. Calculate the change in entropy for water, solid and the total entropy change.
	[5M]

	
	
	
	

	15.
	a)
	Derive Clausius- Clayperon equation.


	[5M]

	
	b)
	Derive the equation for entropy as a function of temperature and specific volume.
	[5M]

	
	
	
	

	16.
	a)
	For the system ethyl ethanoate(1)/n-heptane(2) at 343.15 K,
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Assuming validity of modified Raoult’s Law;

Make a BUBLE P calculation for T=343.15 K, x1=0.05

	[5M]

	
	b)
	Elucidate the vapor-liquid equilibrium of binary systems with the help of p-x-y and t-x-y diagrams
	[5M]

	
	
	
	

	17.
	a)
	Give the physical significance of triple point and critical point   
            
	[3M]

	
	b)
	Write a note on internal  energy and state whether it is a state function. Explain


	[4M]

	
	c)
	How is standard heat of combustion  important in determination of heat of reaction.
	[3M]

	
	
	
	

	18.
	a)
	Prove the equivalence of Kelvin Plank and Clausius statements of second law of thermodynamics.


	[4M]

	
	b)
	Define volume expansivity and isothermal compressibility.


	[3M]

	
	c)
	Express Gibbs-Duhem relation at constant temperature and pressure in terms of activity coefficients.
	[3M]
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