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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
	Explain any one absorption dynamometer with a neat sketch.
	L2
	CO1
	[2M]

	2
	Differentiate between static force analysis and dynamic force analysis.
	L2
	CO2
	[2M]

	3
	Define the terms ‘fluctuation of energy’ and ‘fluctuation of speed’ of a flywheel
	L2
	CO3
	[2M]

	4
	Explain the terms ‘effort’ and ‘power’ of a governor.
	L2
	CO4
	[2M]

	5
	Write the importance of Balancing?
	L2
	CO5
	[2M]

	6
	What is the difference between transverse and Torsional vibrations?
	L2
	CO6
	[3M]

	7
	Describe Prony type Transmission Dynamometer.
	L1
	CO1
	[3M]

	8
	What is meant by hunting?
	L2
	CO4
	[3M]

	9
	What do you understand by transmissibility?
	L1
	CO6
	[3M]

	10
	What are the effects of gyroscopic couple on two wheeler.
	L2
	CO2
	[3M]








Part – B 




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

	11.
	
	A cone clutch is to transmit 7.5 kW at 900 r.p.m. The cone has a face angle of 12º. The width of the face is half of the mean radius and the normal pressure between the contact faces is not to exceed 0.09 N/mm2 . Assuming uniform wear and the coefficient of friction between contact faces as 0.2, find the main dimensions of the clutch and the axial force required to engage the clutch.
	L4
	CO1
	[10M]

	
	
	
	
	
	

	12.
	
	A rear engine automobile is travelling along a track of 100 metres mean radius. Each of the four road wheels has a moment of inertia of 2.5 kg-m2 and an effective diameter of 0.6 m. The rotating parts of the engine have a moment of inertia of 1.2 kg-m2 . The engine axis is parallel to the rear axle and the crankshaft rotates in the same sense as the road wheels. The ratio of engine speed to back axle speed is 3:1. The automobile has a mass of 1600 kg and has its centre of gravity 0.5 m above road level. The width of the track of the vehicle is 1.5 m. Determine the limiting speed of the vehicle around the curve for all four wheels to maintain contact with the road surface. Assume that the road surface is not cambered and centre of gravity of the automobile lies centrally with respect to the four wheels.
	L4
	CO2
	[10M]

	
	
	
	
	
	

	13.
	
	A riveting machine is driven by a constant torque 3 kW motor. The moving parts including the flywheel are equivalent to 150 kg at 0.6 m radius. One riveting operation takes 1 second and absorbs 10 000 N-m of energy. The speed of the flywheel is 300 r.p.m. before riveting. Find the speed immediately after riveting. How many rivets can be closed per minute.
	L3
	CO3
	[10M]

	
	
	
	
	
	

	14.
	
	The arms of a Porter governor are each 250 mm long and pivoted on the governor axis. The mass of each ball is 5 kg and the mass of the central sleeve is 30 kg. The radius of rotation of the balls is 150 mm when the sleeve begins to rise and reaches a value of 200 mm for maximum speed. Determine the speed range of the governor. If the friction at the sleeve is equivalent of 20 N of load at the sleeve, determine how the speed range is modified.
	L4
	CO4
	[10M]

	
	
	
	
	
	

	15.
	
	A shaft carries four masses in parallel planes A, B, C and D in this order along its length. The masses at B and C are 18 kg and 12.5 kg respectively, and each has an eccentricity of 60 mm. The masses at A and D have an eccentricity of 80 mm. The angle between the masses at B and C is 100° and that between the masses at B and A is 190°, both being measured in the same direction. The axial distance between the planes A and B is 100 mm and that between B and C is 200 mm. If the shaft is in complete dynamic balance, determine: 1. The magnitude of the masses at A and D; 2. the distance between planes A and D ; and 3. the angular position of the mass at D.
	L3
	CO5
	[10M]

	
	
	
	
	
	

	16.
	
	The two rotor A and B are attached to the end of a shaft 500 mm long. The mass of the rotor A is 300 kg and its radius of gyration is 300 mm. The corresponding values of the rotor B are 500 kg and 450 mm respectively. The shaft is 70 mm in diameter for the first 250 mm; 120 mm diameter for the next 70mm and 100 mm diameter for the remaining length. The modulus of rigidity for the shaft material is 80 GN/m2 . Find: 1. The position of the node, and 2. The natural frequency of torsional vibration.
	L4
	CO6
	[10M]

	
	
	
	
	
	

	17.
	a)
	Describe with a neat sketch the working of a cone clutch.
	L2
	CO1
	[4M]

	
	b)
	Explain the effect of Gyroscopic couple on a aero plane.
	L2
	CO2
	[3M]

	
	c)
	Distinguish between Flywheel and Governor.
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Explain the working principle of a proel governor.
	L2
	CO4
	[4M]

	
	b)
	Why is balancing of rotating parts necessary for high speed engines.
	L2
	CO5
	[3M]

	
	c)
	What is meant by degrees of freedom in a vibrating system?
	L2
	CO6
	[3M]


-- 00 -- 00 –
H.T No





Regulations:


A15











PAGE  
Page 1 of 2

