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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.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6








Part - A 




Max.Marks:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define control volume and give two examples
	L2
	CO1
	[2M]

	2
	Justify energy is a property of the system
	L2
	CO2
	[2M]

	3
	Differentiate thermal efficiency of a heat engine and COP of a refrigerator
	L3
	CO3
	[2M]

	4
	Explain irreversibility
	L2
	CO4
	[2M]

	5
	Define saturation temperature and state the effect of pressure on saturation temperature.
	L2
	CO5
	[2M]

	6
	Write the thermodynamic processes of Rankine cycle
	L2
	CO6
	[2M]

	7
	Define thermodynamic work
	L1
	CO1
	[2M]

	8
	Draw P-v and T-s diagrams of Carnot cycle
	L2
	CO3
	[2M]

	9
	Explain dryness fraction of steam
	L2
	CO5
	[2M]

	10
	Draw P-v and T-s diagrams of Brayton cycle
	L2
	CO6
	[2M]








Part – B 




Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	
	 
	
	BCLL
	CO(s)
	Marks

	11.
	a)
	Define and classify thermodynamic system with suitable examples.
	L2
	CO1
	[5M]

	
	b)
	State and prove zeroth law of thermodynamics.
	L2
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	A mass of 8 kg gas expands in a flexible container so that the P-V relationship is in the form of PV1.2=const. The initial pressure is 1000 kPa and the initial volume is 1 m3. The final pressure is 5 kPa. If the specific internal energy of the gas is decreases by 40 kJ/kg, find the heat transfer in magnitude and direction.
	L3
	CO2
	[5M]

	
	b)
	A certain gas has Cp = 0.913 and Cv = 0.653 kJ/kgK. Find its molecular weight and gas constant. If 2 kg of this gas at 50C is contained in constant volume chamber of 0.3 m3 and heat is added to the gas until its temperature increases to 1000C then find the work done, heat transferred the change in internal energy and enthalpy.
	L3
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Establish the equivalence of Kelvin-Planck and Clausius statements.
	L2
	CO3
	[5M]

	
	b)
	A heat engine receives heat at the rate of 1500 kJ/min and gives an output of 8.2 kW. Determine: i) The thermal efficiency ii) The rate of heat rejection.
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	State and prove Clausius theorem.
	L2
	CO4
	[5M]

	
	b)
	A mixture of ideal gases consists of 4 kg of nitrogen and 6 kg of carbon dioxide at a pressure of 4 bar and a temperature of 20°C. Find: (i) The mole fraction of each constituent, (ii) The equivalent molecular weight of the mixture, (iii) The equivalent gas constant of the mixture.
	L4
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Draw the phase equilibrium diagram for a pure substance on h-s plot with relevant constant property lines.
	L3
	CO5
	[5M]

	
	b)
	Calculate the specific enthalpy and internal energy of steam at 12 bar pressure i) when the steam is dry saturated and ii) when steam is superheated with a degree of super heat as 200C.
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Draw the line diagram of basic Rankine cycle. Also draw P-v and T-s diagrams.
	L3
	CO6
	[5M]

	
	b)
	Air enters the compressor of an ideal air standard Brayton cycle at 270C. The temperature at the exit of the turbine is 8270C. The pressure ratio of the cycle is 6. Determine the i) net work done and ii) thermal efficiency of the cycle.
	L4
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Show that work is path function.
	L2
	CO1
	[4M]

	
	b)
	A cylinder of volume 0.001 m3 contains air at a pressure of 110 kPa, 210C. Calculate the mass of this air if gas constant is 0.287 kJ/kgK.
	L3
	CO2
	[3M]

	
	c)
	Explain heat engine and refrigerator with the help of block diagrams
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	State Dalton’s law of partial pressures. Also define mole fraction.
	L2
	CO4
	[4M]

	
	b)
	Draw P-T diagram for water and name the various curves in it.
	L3
	CO5
	[3M]

	
	c)
	Describe the working of various components in vapour compression system.
	L2
	CO6
	[3M]
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