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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	What is work? Is work path function or Point function. Justify your answer. Show that work in changing volume of a PVT system is [image: image2.png]



	L3
	CO1
	[6M]

	
	b)
	What is the number of degrees of freedom for each of the

following Systems. 
i) Solid Iodine in equilibrium with its vapour.
ii) A mixture of liquid water and liquid toluene (immiscible) equilibrium with their vapours.

iii) A mixture of N2, H2 and NH3 at room temperature.
	L3
	CO1
	[9M]

	
	
	
	
	
	

	2.
	a)
	Air at 1 bar and 250C is compressed to 5 bar and 250C by cooling at constant pressure followed by heating at constant volume. Calculate the heat and work requirements, ∆U and ∆H of the air. The following heat capacities may be assumed independent of temperature:

CV = 20.78 and CP = 29.1 J/mol K
	L3
	CO2
	[9M]

	
	b)
	Differentiate between

i) State and Path functions

ii) Reversible and irreversible process
	L2
	CO2
	[6M]

	
	
	
	
	
	

	3.
	a)
	Derive the energy balance equation for a steady state flow processes
	L3
	CO3
	[8M]

	
	b)
	Calculate the standard heat at 250C for the following reaction:

4HCl(g) + O2 ( 2H2O(g) + 2Cl2(g)

Standard heat of formation at 298.15K are

 HCl(g) = -92307J, H2O(g) = -241818J
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	A reversible heat engine absorbs 2700kJ from a reservoir at 900K and rejects 2500kJ to a reservoir at 500K. Determine the net work delivered by the engine.
	L2
	CO4
	[9M]

	
	b)
	Explain the Rankine cycle with a neat sketch.
	L2
	CO4
	[6M]

	
	
	
	
	
	

	5.
	a)
	Derive Maxwell’s equations.
	L3
	CO5
	[8M]

	
	b)
	Derive the equation for entropy as a function of temperature and pressure.
	L3
	CO5
	[7M]

	
	
	
	
	
	

	6.
	a)
	Explain any two methods for estimating fugacity of a pure gas.
	L2
	CO6
	[6M]

	
	b)
	Binary system acetonitrile(1)/nitromethane(2) conforms closely to Raoult’s Law. Vapor pressures for the pure species are given by the following Antoine equations:
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P is in kpa ant T is in K.

Calculate BUBL P and y for a temperature of 750C and x=0.6
	L4
	CO6
	[9M]

	
	
	
	
	
	

	7.
	a)
	Define compressibility factor and mention its applications.
	L1
	CO1
	[5M]

	
	b)
	What is an isenthalpic process? Give an example.
	L1
	CO2
	[5M]

	
	c)
	Deﬁne standard heat of combustion with examples. 
	L1
	CO3
	[5M]

	
	
	
	
	
	

	8.
	a)
	Explain the concept of Entropy considering generalized heat engine cycle.
	L2
	CO4
	[5M]

	
	b)
	Explain how Gibbs energy acts a generating function.
	L2
	CO5
	[5M]

	
	c)
	How is fugacity coefficient related to Gibbs free energy?
	L2
	CO6
	[5M]
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