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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
	Distinguish between the terms ‘change of state’, ‘path’, and ‘process’.
	L2
	CO1
	[2M]

	2
	Define thermometric property.
	L2
	CO2
	[2M]

	3
	How is the absolute scale independent of the working substance?
	L4
	CO3
	[2M]

	4
	Define available energy and availability.
	L2
	CO4
	[2M]

	5
	Show that for an ideal gas cp – cv = R
	L3
	CO5
	[2M]

	6
	Describe mole fraction and mass fraction.
	L2
	CO6
	[3M]

	7
	Why is a gas chosen as the standard thermometric substance?
	L4
	CO2
	[3M]

	8
	What is the value of gas constant for carbon monoxide?
	L2
	CO4
	[3M]

	9
	State the 4 processes that constitute the Ericsson cycle. Plot the cycle on T-s diagram.
	L2
	CO6
	[3M]

	10
	Describe PMM-I.
	L2
	CO3
	[3M]








Part – B 




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

	11.
	a)
	What is a quasi-static process? What is its significance in thermodynamics?
	L4
	CO1
	[5M]

	
	b)
	A mass of gas is compressed in a quasi-static process from 

80 kPa, 0.1 m3 to 0.4 MPa, 0.03 m3. Assuming that the pressure and volume are related by pvn = constant, find the work done by the gas system.
	L3
	CO1
	[5M]

	
	
	
	
	
	

	12.
	a)
	Show that energy is property of a system.


	L2
	CO2
	[5M]

	
	b)
	A stationary mass of gas is compressed without friction from an initial state of 0.3m3 and 0.15MPa to a final state 0.15m3 and 0.15MPa, the pressure remains constant during process. There is transfer of 37.5kJ of heat from the gas during the process. How much does the internal energy of the gas change.

	L5
	CO2
	[5M]

	
	
	
	
	
	

	13.
	a)
	Explain the concepts of Availability and irreversibility.
	L2
	CO3
	[5M]

	
	b)
	Two kg of water at 800c are mixed adiabatically with 3 kg of water at 300C in a constant pressure process of 1 atmosphere. Find the increase in entropy of the total mass of water due to the mixing process. (cp of water = 4.187 kJ/kgK)
	L3
	CO3
	[5M]

	
	
	
	
	
	

	14.
	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?

	L5
	CO4
	[5M]

	
	b)
	Steam initially at 1.5MPa, 300oC expands reversibly and adiabatically in a steam turbine to 40oC. Determine the ideal work output of the turbine/ kg of steam.
	L3
	CO4
	[5M]

	
	
	
	
	
	

	15.
	a)
	Obtain an expression for change in entropy during a process of an ideal gas.
	L3
	CO5
	[5M]

	
	b)
	Find the molal specific heats of monatomic, diatomic, and polyatomic gases, if their specific heat ratios are respectively 5/3, 7/5 and 4/3.
	L3
	CO5
	[5M]

	
	
	
	
	
	

	16.
	a)
	Derive an expression for efficiency of diesel cycle with help of P-v and T-s diagrams.

	L3
	CO6
	[5M]

	
	b)
	A diesel engine has a compression ratio of 14 and cutoff takes place at 6% of the stroke. Find air standard efficiency.
	L5
	CO6
	[5M]

	
	
	
	
	
	

	17.
	a)
	Show that heat is a path function and not a property.
	L3
	CO1
	[4M]

	
	b)
	What do you understand by the ideal gas temperature scale?
	L2
	CO2
	[3M]

	
	c)
	What is the absolute thermodynamic temperature scale? Why is it called absolute?
	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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