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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
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

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

	2
	What is PMM-1? Give any two examples.
	L2
	CO2
	[2M]

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

	4
	What is the principle of operation of an electrical calorimeter?
	L2
	CO4
	[2M]

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

	6
	Define Mean Effective Pressure. What is its significance?
	L2
	CO6
	[3M]

	7
	Explain any two causes of Irreversibility.
	L4
	CO2
	[3M]

	8
	What do you understand by triple point? What is its value for H2O?
	L2
	CO4
	[3M]

	9
	How is the partial pressure in a gas mixture related to the mole fraction?
	L2
	CO6
	[3M]

	10
	What do you understand by exergy and anergy?


	L2
	CO3
	[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.
	L4
	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.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Write the steady flow energy equation for a single stream entering and a single stream leaving a control volume and explain the various terms in it.
	L2
	CO2
	[5M]

	
	b)
	A mixture of gases expands at constant pressure from 1 MPa, 0.03 m3 to 0.06 m3 with 84 kJ positive heat transfer. There is no work other than that done on piston. Find ∆E for the mixture. The same mixture expands through the same state path while a stirring device does 21 kJ of work on the system. Find ∆E, W, and Q for the process.
	L5
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Show that the efficiency of a reversible engine operating between two given constant temperatures is the maximum.
	L2
	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)
	A sample of steam from a boiler drum at 3 MPa is put through a throttling calorimeter in which the pressure and temperature are found to be 0.1 MPa, 1200C. Find the quality of the sample taken from the boiler.
	L5
	CO4
	[5M]

	
	b)
	A rigid vessel of volume 0.86 m3 contains 1 kg of steam at a pressure of 2 bar. Evaluate the specific volume, temperature, dryness fraction, internal energy, enthalpy and entropy 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.
	L3
	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)
	Derive an expression for air standard efficiency of an Otto cycle.
	L3
	CO6
	[5M]

	
	b)
	A diesel engine has a compression ratio of 14 and cut-off takes place at 6% of the stroke. Find 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.
	L3
	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)
	Draw the phase equilibrium diagram for a pure substance on h-s plot with relevant constant property lines.
	L2
	CO4
	[4M]

	
	b)
	Obtain expressions for internal energy, enthalpy and specific heats of gas mixtures.
	L3
	CO5
	[3M]

	
	c)
	Plot the dual cycle on P-v and T-s diagrams and explain how this cycle is different from Otto and Diesel cycles.
	L4
	CO6
	[3M]
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