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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.








Part - A 



Max.Marks:20
Answer all QUESTIONS.
	1.
	What are the difference between macroscopic and microscopic view points?
	[2M]

	2.
	Define thermometric property.
	[2M]

	3.
	What is thermal energy reservoir?
	[2M]

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

	5.
	Define dryness fraction and explain steam condition based on dryness fraction.
	[2M]

	6.
	Describe mole fraction and mass fraction.
	[2M]

	7.
	Define compression ratio and mean effective pressure.
	[2M]

	8.
	What is the value of gas constant for carbon monoxide?
	[2M]

	9.
	Represent Atikinson cycle on P-v and T-s diagram.
	[2M]

	10.
	Describe PMM-I.
	[2M]











Part – B


   
 Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Classify thermodynamic systems with an examples.


	[4M]

	
	b)
	A system of volume V contains a mass M of gas at pressure P and temperature T. the macroscopic properties of system obey the following relationship (P + a/V2) (V - b) = mRT where a, b and R are constant. Obtain an expression for displacement work done by the system during a constant temperature expansion from volume V1 to V2. Calculate the work done by the system which contains 10kg of this gas expanding from 1m3 to 10m3 at a temperature of 293K. Use the values                      a = 15.7x10Nm4, b = 1.078x10-2 m3 and R = 0.0278kJ/kgK.
	[6M]

	
	
	
	

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


	[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.

	[5M]

	
	
	
	

	13.
	a)
	Establish the Inequality of Clausius.

	[4M]

	
	b)
	A household refrigerator is maintained at a temperature of 2°C. Every time the door is opened, warm material is placed inside, introducing an average of 420 kJ, but making only a small change in the temperature of the refrigerator. The door is opened 20 times a day, and the refrigerator operates at 15% of the ideal COP. The cost of work is Rs. 2.50 per kWh. What is the monthly bill for this refrigerator? The atmosphere is at 30°C.
	[6M]

	
	
	
	

	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?

	[4M]

	
	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.
	[6M]

	
	
	
	

	15.
	a)
	Derive the expression of work transfer for an ideal gas in reversible isothermal process.

	[4M]

	
	b)
	0.1m3 of hydrogen initially at 1.2MPa, 200oC undergoing a reversible isothermal expansion to 0.1MPa. Find (i) the work done during the process (ii) the heat transfer and (iii) the entropy change of the gas.
	[6M]

	
	
	
	

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

	[6M]

	
	b)
	A diesel engine has a compression ratio of 14 and cutoff takes place at 6% of the stroke. Find air standard efficiency.
	[4M]

	
	
	
	

	17.
	
	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.

	[10M]

	
	
	
	

	18.
	
	0.5kg of helium and 0.5kg of nitrogen are mixed at 20oC and at a total pressure of 100kPa. 
Find (i) mole fraction of each constitute (ii) the equivalent molecular weight of the mixture (iii) the equivalent gas constant of the mixture (iv) the partial pressure and volumes (v) the cp and cv of the mixture
	[10M]
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