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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.
	1.
	a)
	Explain about open system and closed system.
	[8M]

	
	b)
	Explain about constant volume gas thermometer.
	[7M]

	
	
	
	

	2.
	a)
	Show that energy is property of a system.
	[8M]

	
	b)
	The temperature t on a thermometric scale is defined in terms of property K by the relation t = a ln K + b where a and b are constants. The values of K are found to be 1.83 and 6.78 at the ice point, the temperatures of which are assigned the number 0 and 100 respectively. Determine the temperature corresponding to a reading of K equal to 2.42 on the thermometer.
	[7M]

	
	
	
	

	3.
	
	A   Heat pump working on the Carnot cycle takes in heat from a reservoir at 5°C and delivers heat to a reservoir at 60°C. The heat pump is driven by a reversible heat engine which takes in heat from a reservoir at 840°C and rejects heat to a reservoir at 60°C. The reversible heat engine also drives a machine that absorbs 30 kW. If the heat pump extracts 17 kJ/s from the 5°C reservoir, determine 

(i) The rate of heat supply from the 840°C source 

(ii) The rate of heat rejection to the 60°C sink.
	[15M]

	
	
	
	

	4.
	a)
	Draw the phase equilibrium diagram for pure substance on h-s plot with relevant constant property lines and why the isobars lines are diverges from one another?
	[8M]

	
	b)
	Steam at 1000kPa and 300oC enters an engine and expands to 20kPa. If the exhaust steam has a dryness fraction of 0.9, make calculation for drop in enthalpy and change in entropy.
	[7M]

	
	
	
	

	5.
	
	0.5 kg of helium and 0.5 kg of nitrogen are mixed at 20°C and at a total pressure of 100 kPa. Find (i) the mole fraction of each constituent (ii) Equivalent molecular weight of the mixture (iii) the equivalent gas constant of mixture (iv) the partial pressures and volumes (v) Cp and Cv of the mixture
	[15M]

	
	
	
	

	6.
	a)
	Derive air standard efficiency of Otto cycle with P-V and T-s diagram.
	[8M]

	
	b)
	A diesel engine has a compression ratio of 14 and cutoff takes place at 6% of the stroke. Find air standard efficiency.
	[7M]

	
	
	
	

	7.
	a)
	Write the  of steady flow energy equation to (i) steam boiler (ii) Nozzle
	[8M]

	
	b)
	Establish equivalence between Kelvin-plank and Clausius statements.
	[7M]

	
	
	
	

	8.
	a)
	Derive equation for heat transfer in polytropic process.
	[8M]

	
	b)
	For the same compression ratio and heat rejection, which cycle is most efficient; Otto, diesel and dual? Explain with P-V and T-s diagrams.
	[7M]
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