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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.








Part - A 



Max.Marks:25
Answer all QUESTIONS.
	1.
	Name various types of Dynamometers.
	[3M]

	2.
	State Gyroscopic effects of Ship.
	[3M]

	3.
	Applications of Flywheel.
	[3M]

	4.
	Define the term Hunting in Governors.
	[3M]

	5.
	State the necessary conditions to achieve static balancing.
	[3M]

	6.
	Define whirling of shafts.
	[2M]

	7.
	Describe Boundary friction. 
	[2M]

	8.
	Explain dynamic balancing.
	[2M]

	9.
	Draw Porter governor.
	[2M]

	10.
	Write stability equation for two wheelers.
	[2M]


   


Part – B
 


   Max.Marks:50
ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
	11.
	a)
	Distinguish between brakes and dynamometers.
	[3M]

	
	b)
	A differential band brake has a drum of diameter 800 mm. The two ends of the band are fixed to the pins on the opposite sides of the fulcrum of the lever at distances of 40 mm and 200 mm from the fulcrum. The angle of contact is 2700 and the coefficient of friction is 0.2.Determine the brake torque when a force of 600 N is applied to the lever at a distance of 800 mm from the fulcrum.
	[7M]

	
	
	
	

	12.
	
	The rotor of the turbine ship as a mass of 2500 kg and rotates at a speed of 3200 rpm counterclockwise when viewed from stern. The rotor as radius of gyration of 0.4 m. Determine the gyroscope couple and its effect when i) the ship steers to the left in a curve of 80 m radius at a speed of 15 knots ( 1 knot = 1860 meters/h ) ii) the ship pitches 5o above and below the normal position and the bow is descending with its maximum velocity- the pitching motion is simple harmonic with a periodic time of 40 seconds. iii) the ship rolls at and at the instant, its angular velocity is 0.4 rad/sec closkwise when viewed from stern, also find the maximum angular acceleration during pitching.
	[10M]

	
	
	
	

	13.
	
	A multi-cylinder engine is to run at a speed of 600 r.p.m. On drawing the turning moment diagram to a scale of 1mm = 250 N-m and 1mm = 30,the areas above and below the mean torque line are : +160, -172, +168, -191, +197, -162. The speed is to be kept within + 1 % of the mean speed of the engine. Calculate the necessary moment of inertia of the flywheel. Determine the suitable dimensions of a rectangular flywheel rim if the breadth is twice its thickness. The density of the cast iron is 7250 kg/m3 and its hoop stress is 6 MPa. Assume that the rim contributes 92 % of the flywheel effect.
	[10M]

	
	
	
	

	14.
	
	In a spring loaded governor of the Hartnell type, the weight of each ball is 50 N and sleeve lift is 50 mm. The governor begins to float at 240 rpm when its radius is 11 cm. The mean speed of the governor is 20 times the range of speed when friction is neglected. The lengths of ball and roller arms are 12 and 10 cms. Distance of the pivot of bell crank lever from governor axis is 14 cm. find the initial compression on the spring, taking into account obliquity of the arms.
	[10M]

	
	
	
	

	15.
	
	The following data relate to a single-cylinder reciprocating engine:

Mass of reciprocating parts = 40 kg

Mass of revolving parts = 30 kg at crank radius

Speed = 150 rpm

Stroke = 350 mm

If 60% of  the  reciprocating parts and all revolving parts are to be in balanced, determine   

the i) balance mass required at a radius of 320 mm ii) unbalanced force when the crank has turned 45o from top dead center.
	[10M]

	
	
	
	

	16.
	a)
	A shaft supported freely at the ends has a mass of 120kg placed 250mm from one end. The shaft diameter is 40mm. Determine the frequency of the natural transverse vibrations if length of the shaft is 700mm, E=200GN/m2.
	[5M]

	
	b)
	A shaft of 40mm diameter and 2.5m length has a mass of 15kg per meter length. It is simply supported at the ends and carries three masses of 90kg, 140kg and 60kg at 0.8m, 1.5m and 2m respectively from the left support. Taking E=200GN/m2, Find the frequency of the transverse vibrations and whirling speed.
	[5M]

	
	
	
	

	17.
	
	A machine of mass 1000 kg is acted upon by an external force of 2450 N at a frequency of 1500 rpm. To reduce the effects of vibration, isolator of rubber having state deflection of 2 mm under the machine load and an estimated damping of 0.2 are used. Determine the force transmitted to the foundation, the amplitude of vibration and the phase lag.
	[10M]

	
	
	
	

	18.
	a)
	Define the terms
 i) angle of repose 
ii) friction circle 
iii) self-locking 

	[5M]

	
	b)
	Derive the expression for screw jack in case of raising the load and lowering the load
	[5M]
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