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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:25
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	BCLL
	CO(s)
	Marks

	1
	What do you understand by macroscopic and microscopic viewpoints?
	L2
	CO1
	[2M]

	2
	What is the standard fixed point in thermometry? Define it.
	L2
	CO2
	[2M]

	3
	What is PMM2? Why is it impossible?
	L4
	CO3
	[2M]

	4
	Draw the phase equilibrium diagram for a pure substance on p-T coordinates. Why does the fusion line for water have negative slope?
	L4
	CO4
	[2M]

	5
	Show that the enthalpy of an ideal gas is a function of temperature only.
	L3
	CO5
	[2M]

	6
	With the help of p-v and T-s diagrams, show that for the same maximum pressure and temperature of the cycle and the same heat rejection,

ηDiesel > ηDual > ηOtto
	L3
	CO6
	[3M]

	7
	Explain any two causes of Irreversibility.
	L2
	CO2
	[3M]

	8
	What is Clasius Inequality? How is it useful in classifying a cycle?
	L3
	CO3
	[3M]

	9
	How is the partial pressure in a gas mixture related to the mole fraction?
	L2
	CO5
	[3M]

	10
	Give the differential form of Steady Flow Energy Equation (SFEE)
	L2
	CO1
	[3M]








           Part – B


   
 Max.Marks:50

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

	11.
	a)
	Explain what you understand by thermodynamic equilibrium.
	L3
	CO1
	[5M]

	
	b)
	An engine cylinder has a piston of area 0.12 m3 and contains gas at a pressure of 1.5 MPa. The gas expands according to a process which is represented by a straight line on a pressure-volume diagram. The final pressure is 0.15 MPa. Calculate the work done by the gas on the piston if the stroke is 0.30 m.
	L5
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Prove that Energy is a property of system
	L3
	CO2
	[5M]

	
	b)
	A blower handles 1 kg/s of air at 200C and consumes power of 15 kW. The inlet and outlet velocities of air are 100 m/s and 150 m/s respectively. Find the exit air temperature, assuming adiabatic conditions. Take cp of air as 1.005 kJ/kg-K
	L5
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Show that the efficiency of a reversible engine operating between two given constant temperatures is the maximum.
	L4
	CO3
	[5M]

	
	b)
	Using an engine of 30% thermal efficiency to drive a refrigerator having a COP of 5, what is the heat input to the engine for each MJ removed from the cold body by the refrigerator?
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	a)
	Ten kg of water at 450C is heated at a constant pressure of 10 bar until it becomes superheated vapor at 3000C. Find the change in volume, enthalpy, internal energy and entropy.
	L3
	CO4
	[5M]

	
	b)
	Steam initially at 1.5 MPa, 3000C expands reversibly and adiabatically in a steam turbine to 400C. Determine the ideal work output of the turbine per kg of steam.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Show that for an ideal gas, the slope of the constant volume line on the T-s diagram is more than that of the constant pressure line.
	L4
	CO5
	[5M]

	
	b)
	A certain gas has cp = 0.913 and cv = 0.653 kJ/kgK. Find the molecular weight and the gas constant R of the gas.
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Sketch Stirling cycle on P-v and T-s diagrams and obtain an expression for efficiency.
	L3
	CO6
	[5M]

	
	b)
	An engine equipped with a cylinder having a bore of 15 cm and a stroke of 45 cm operates on an Otto cycle. If the clearance volume is 2000 cm3, compute the air standard efficiency.
	L5
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	A milk chilling unit can remove heat from the milk at the rate of 41.87 MJ/h. Heat leaks into the milk from the surroundings at an average rate of 4.187 MJ/h/ Find the time required for cooling a batch of 500 kg of milk from 450C to 50C. Take cp of the milk to be 4.187 kJ/kgk.
	L5
	CO1
	[4M]

	
	b)
	State zeroth law of thermodynamics and the concept of quality of temperature.
	L2
	CO2
	[3M]

	
	c)
	Is the third law an extension of the second law? Is it an independent law of nature? Explain.
	L4
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	What is quality of steam? What are the different methods of measurement of quality?
	L2
	CO4
	[4M]

	
	b)
	How are the characteristic gas constant and the molecular weight of a gas mixture computed?
	L2
	CO5
	[3M]

	
	c)
	Plot the Atkinson cycle on P-v and T-s diagrams and list the processes.
	L2
	CO6
	[3M]
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