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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.

ANSWER ANY 5 OUT OF 8 QUESTIONS. EACH QUESTION CARRIES 15 MARKS.

Bloom's Cognitive Levels of Learning (BCLL)

	Remember
	L1
	Apply
	L3
	Evaluate
	L5

	Understand
	L2
	Analyze
	L4
	Create
	L6


	
	 
	
	BCLL
	CO(s)
	Marks

	1.
	a)
	Explain irreversible process and what are the causes for irreversible process?

	L2
	CO1
	[8M]

	
	b)
	A fluid, contained in a horizontal cylinder fitted with a frictionless leak proof piston, is continuously agitated by means of a stirrer passing through the cylinder cover. The cylinder diameter is 0.40 m. During the stirring process lasting 10 minutes, the piston slowly moves out a distance of 0.485 m against the atmosphere. The net work done by the fluid during the process is 2 kJ. The speed of the electric motor driving the stirrer is 840 rpm. Determine the torque in the shaft and the power output of the motor.
	L4
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	Explain constant volume gas thermometer with neat sketch.

	L2
	CO2
	[8M]

	
	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.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	3.
	a)
	What are the limitations of first law of thermodynamics?

	L2
	CO3
	[8M]

	
	b)
	Establish Clausius Inequality.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Explain separating and throttling calorimeter with neat sketch.

	L2
	CO4
	[8M]

	
	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.
	L4
	CO4
	[7M]

	
	
	
	
	
	

	5.
	
	A gaseous mixture consists of 1kg of oxygen and 2kg of nitrogen at a pressure of 150kPa and a temperature of 20oC. Determine 
(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
	L5
	CO5
	[15M]

	
	
	
	
	
	

	6.
	
	Derive air standard efficiency of Diesel cycle with P-V and T-s diagram.
	L3
	CO6
	[15M]

	
	
	
	
	
	

	7.
	a)
	Explain principle of entropy increase.

	L2
	CO3
	[8M]

	
	b)
	Air flows steadily at the rate of 0.4 kg/s through an air compressor, entering at 6 m/s with a pressure of 1 bar and a specific volume of 0.85 m3/kg, and leaving at 4.5 m/s with a pressure of 6.9 bar and a specific volume of 0.16 m3/kg. The internal energy of the air leaving is 88 kJ/kg greater than that of the air entering. Cooling water in a jacket surrounding the cylinder absorbs heat from the air at the rate of 59 W. Calculate the power required to drive the compressor.
	L5
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	Explain free expansion process.

	L2
	CO4
	[8M]

	
	b)
	For the same maximum pressure and heat rejection, which cycle is most efficient; Otto, diesel and dual? Explain with P-V and T-s diagrams.
	L3
	CO6
	[7M]


-- 00 -- 00 –
H.T No





Regulations:


A17











PAGE  
Page 2 of 2

