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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 14 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)
	Discuss the working principle of centrifugal clutch with a neat sketch.
	L3
	CO1
	[7M]

	
	b)
	Classify dynamo meters and explain any two dynamo meters with neat sketches.
	L1
	CO1
	[7aM]

	
	
	
	
	
	

	2.
	
	A four wheel trolley car of total mass 2000 kg running on rails of 1 m gauge, rounds a curve of 25 m radius at 40 km/hr.  The track is banked at 10°.  The wheels have an external diameter of 0.6 m and each pair of an axle has a mass of 200 kg.  The radius of gyration for each pair is 250 mm.  The height of C.G. of the car above the wheel base is 0.95 m.  Allowing for centrifugal force and gyroscopic couple action, determine the pressure on each rail.
	L5
	CO2
	[14M]

	
	
	
	
	
	

	3.
	a)
	A constant torque 2.5KW motor drives a riveting machine. The mass of the moving parts including the flywheel is 125 kg at 700 mm radius. One riveting operation absorbs 1 KJ of   energy and takes one second. Speed of the flywheel is 240 rpm before riveting. Find,

i) The number of rivets closed per hour. 

ii) The reduction in speed after the riveting operation.
	L5
	CO3
	[8M]

	
	b)
	Develop the expression for Crank effort due to Inertia of the connecting rod. 
	L4
	CO3
	[6M]

	
	
	
	
	
	

	4.
	
	In a Hartnell governor, the lengths of the ball and the sleeve arms are equal. The extreme radii of rotation of the balls are 50 mm and 70 mm and the corresponding speeds are 160 rpm and 175 rpm. Each ball has a mass of 2.5 kg. Find the spring stiffness and the initial compression of the central spring.
	L4
	CO4
	[14M]

	
	
	
	
	
	

	5.
	a)
	Five masses A, B, C, D and E revolve in the same plane at equal radii. A, B and C are respectively 10, 5 and 8 kg in mass. The angular direction from A are 600 ,1350 , 2100 and 2700 . Find the masses D and E for complete balance. 
	L5
	CO5
	[8M]

	
	b)
	Discuss the balancing of Single cylinder Reciprocating engine.
	L2
	CO5
	[6M]

	
	
	
	
	
	

	6.
	
	A 22 mm wide and 45 mm deep steel bar is freely supported at two points that are 800 mm apart and carries uniformly distributed load of 50 N/m and a central load of 180 kg acting on this bar. Determine the natural frequency of transverse vibration neglecting the weight of the bar.  Take E = 250G N/m2
	L4
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	Develop the Friction torque expression in Multi collar bearing according to uniform pressure theory.
	L4
	CO1
	[7M]

	
	b)
	Discuss the screw jack and deduce the expression for it’s efficiency.
	L2
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	Explain controlling force curves for spring controlled governors.
	L2
	CO4
	[7M]

	
	b)
	Explain the procedure of field balancing.


	L2
	CO5
	[7M]
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