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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 centrifugal clutch, transmitting 20kW at 750 rpm consists of four shoes. The clutch is to be engaged at 500 rpm. The inner radius of the drum is 165 mm. The radius of the center of mass of the shoes is 140 mm, when the clutch is engaged. The coefficient of friction is 0.3, while the permissible pressure on friction lining is 0.1 N/mm2. Calculate i)The mass of each shoe and ii) The dimensions of friction lining.
	L3
	CO1
	[14M]

	
	
	
	
	
	

	2.
	
	The trubine rotor of a sea vessel having a mass of 950kg rotates at 1200pm clockwise when looking from the stern. The vessel pitches with an angular velocity of 1.2rad/s. The radius of gyration of the hull is 300mm. What will be the gyroscopic couple transmitted to the hull, when the how rises.
	L3
	CO2
	[14M]

	
	
	
	
	
	

	3.
	
	The torque developed by an IC engine is given by 

M = (1000 + 300 sin 2θ - 500 cos 2θ) Nm 

where θ is the angle turned by the crank from inner dead center. 

The engine speed is 300 rpm. The mass of the flywheel is 200 kg and radius of gyration is 400 mm. Determine 

i) power developed by the engine, 

ii) percentage fluctuation of speed with reference to the mean speed, 

iii) angular acceleration of the flywheel when the crank has rotated 60o from the inner dead center, and 

iv) maximum angular acceleration and the retardation of the flywheel. 


	L3
	CO3
	[14M]

	
	
	
	
	
	

	4.
	
	The arms of a Porter governor are 250 mm long and pivoted on the governor axis. The mass of each ball is 5 kg and mass on central load of the sleeve is 30 kg. The radius of rotation of balls is 150 mm when the sleeve begins to rise and reaches a value of 200 mm for the maximum speed. Determine speed range.
	L4
	CO4
	[14M]

	
	
	
	
	
	

	5.
	
	Four masses A, B, C and D revolves at equal radii and equally spaced along a shaft. The mass B is 7kg and the radii of C and D make angles of 90° and 240° respectively with the radius of B. Find the magnitude of masses A,C and D and angular position of A . So that the system may be completely balanced.
	L4
	CO5
	[14M]

	
	
	
	
	
	

	6.
	
	A mass of 50kg is supported by an elastic structure of total stiffness 20 kN/m. The damping ratio of the system is 0.25. A simple harmonic disturbing force acts on the mass and at any time ‘t’ seconds, the force is 75cos(12t) newton. Find amplitude of the vibration and phase angle caused by the damping.
	L4
	CO6
	[14M]

	
	
	
	
	
	

	7.
	a)
	Explain the working of Rope brake dynamo meter.
	L2
	CO1
	[5M]

	
	b)
	Explain the effect of Gyroscopic couple on an Aero plane.
	L2
	CO2
	[5M]

	
	c)
	For reciprocating engine, develop the expression for angular velocity and angular acceleration of the connecting rod.
	L2
	CO3
	[4M]

	
	
	
	
	
	

	8.
	a)
	Discuss the controlling force in dead weight controlled governors.
	L2
	CO4
	[5M]

	
	b)
	Discuss the swaying couple.
	L2
	CO5
	[5M]

	
	c)
	Discuss the Dunkerly’s method for finding the fundamental frequency..
	L2
	CO6
	[4M]
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