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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: 6x2=12

[image: image1.wmf] Answer all QUESTIONS, EACH QUESTION CARRIES 2 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	1
	What is a brake? What is the difference between a brake and a clutch?
	L2
	CO1
	[2M]

	2
	Explain the application of gyroscopic principles to aircrafts.
	L2
	CO2
	[2M]

	3
	How flywheel is different from governor?
	L2
	CO3
	[2M]

	4
	Explain about static balancing.
	L2
	CO3
	[2M]

	5
	Write a short note on primary and secondary balancing.
	L1
	CO4
	[2M]

	6
	Define the terms Damping coefficient and damping factor.
	L1
	CO5
	[2M]








           Part – B


Max.Marks: 6x8=48
ANSWER ALL QUESTIONS. EACH QUESTION CARRIES 8 MARKS.
	
	
	BCLL
	CO(s)
	Marks

	7.
	Explain the working of a single plate clutch with neat sketch
	L2
	CO1
	[8M]

	
	OR
	
	
	

	8
	In a band and block brake, the band is lined with 14 blocks, each of which subtends an angle of 20° at the drum centre. One end of the band is attached to the fulcrum of the brake lever and the other to a pin 150 mm from the fulcrum. Find the force required at the end of the lever 1 metre long from the fulcrum to give a torque of 4 kN-m. The diameter of the brake drum is 1 metre and the coefficient of friction between the blocks and the drum is 0.25.
	L5
	CO1
	[8M]

	
	
	
	
	

	9.
	How do the effects of gyroscopic couple and of centrifugal force make the rider of two-wheeler tilt on one side? Derive a relation for the limiting speed of the vehicle.
	L3
	CO2
	[8M]

	
	OR
	
	
	

	10
	A four wheeled motor car of mass 2000 kg has a wheel base 2.5 m, track width 1.5 m and height of centre of gravity 500 mm above the ground level and lies at 1 metre from the front axle. Each wheel has an effective diameter of 0.8 m and a moment of inertia of 0.8 kg-m2. The drive shaft, engine flywheel and transmission are rotating at 4 times the speed of road wheel, in a clockwise direction when viewed from the front, and is equivalent to a mass of 75 kg having a radius of gyration of 100 mm. If the car is taking a right turn of 60 m radius at 60 km/h, find the load on each wheel.
	L4
	CO2
	[8M]

	
	
	
	
	

	11
	Derive the expression for maximum fluctuation of energy in a fly wheel
	L4
	CO3
	[8M]

	
	OR
	
	
	

	12
	The arms of a Porter governor are each 250 mm long and pivoted on the governor axis.  The mass of each ball in 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.

	L5
	CO3
	[8M]

	
	
	
	
	

	13
	A shaft carries four masses A, B, C and D of magnitude 200 kg, 300 kg, 400 kg and 200 kg respectively and revolving at radii 80 mm, 70 mm, 60 mm and 80 mm in planes measured from A at 300 mm, 400 mm and 700 mm. The angles between the cranks measured anticlockwise are A to B 45°, B to C 70° and C to D 120°. The balancing masses are to be placed in planes X and Y. The distance between the planes A and X is 100 mm, between X and Y is 400 mm and between Y and D is 200 mm. If the balancing masses revolve at a radius of 100 mm, find their magnitudes and angular positions.
	L5
	CO3
	[8M]

	
	OR
	
	
	

	14
	The three cranks of a three cylinder locomotive are all on the same axle and are set at 120°. The pitch of the cylinders is 1 metre and the stroke of each piston is 0.6 m. The reciprocating masses are 300 kg for inside cylinder and 260 kg for each outside cylinder and the planes of rotation of the balance masses are 0.8 m from the inside crank. If 40% of the reciprocating parts are to be balanced, find :

i). the magnitude and the position of the balancing masses required at a radius of 0.6 m ; and

ii). the hammer blow per wheel when the axle makes 6 r.p.s.
	L4
	CO3
	[8M]

	
	
	
	
	

	15
	Explain why only a part of the unbalanced force due to reciprocating masses is balanced by revolving mass.
	L2
	CO5
	[8M]

	
	OR
	
	
	

	16
	A single cylinder engine runs at 250r.p.m. and has stroke of 180mm. The reciprocating part has a mass of 120 kg and revolving parts are equivalent to mass of 70 kg at a radius of 90 mm. A mass is placed opposite to the crank at a radius of 150 mm to balance the whole of the revolving mass and two – thirds of the reciprocating mass. Determine the magnitude of the balancing mass and the resultant residual unbalance force when crank has turned 300 from the inner dead centre, neglect the obliquity of the connecting rod.
	L4
	CO5
	[8M]

	
	
	
	
	

	17
	A shaft 50mm diameter and 3m long. It is simply supported at the ends and carries three masses 100Kg, 120Kg and 80Kg at 1.0mm, 1.75m and 2.5m respectively from the left support. Taking E=20GN/m2. Find the frequency of transverse vibrations using Rayleigh’s method.
	L5
	CO4
	[8M]

	
	OR
	
	
	

	18
	A coil of spring stiffness 60 N/mm supports vertically a load of 3 kN at the free end. The motion is resisted by the oil dashpot. It is found that the amplitude at the beginning of the fourth cycle is 0.6 times the amplitude of the previous vibration. Find the ratio of the frequencies of damped and undamped vibrations.
	L4
	CO4
	[8M]


-- 00 -- 00 –
H.T No





Regulations:


A22








PAGE  
Page 1 of 2

_1604898669.unknown

