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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 15 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 cone clutch with cone angle 20° is to transmit 7.5 kW at 750 r.p.m.  The normal intensity of pressure between the contact faces is not to exceed 0.12 N/mm2.  The coefficient of friction is 0.2.  If face width is 1/5 th of mean diameter, find:  i) The main dimensions of the clutch, and 


  ii) Axial force required while running.
	L4
	CO1
	[15M]

	
	
	
	
	
	

	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
	[15M]

	
	
	
	
	
	

	3.
	
	A vertical double acting steam engine develops 75 kW at 250 r.p.m.  The maximum fluctuation of energy is 30 percent of the work done per stroke.  The maximum and minimum speeds are not to vary more than 1 percent on either side of the mean speed. Find the mass of the flywheel required, if the radius of gyration is 0.6 m.
	L4
	CO3
	[15M]

	
	
	
	
	
	

	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
	[15M]

	
	
	
	
	
	

	5.
	a)
	Explain the direct and reverse crank method for balancing of radial engines
	L2
	CO5
	[8M]

	
	b)
	The connecting rods of a three-cylinder air compressor are coupled to a single crank and the axes are at 120o to one another. Each connecting rod is 180 mm long and the stroke is 120 mm. The reciprocating parts have a mass of 1.8 ke per cylinder. Find the magnitude of the primary and secondary forces when the engine runs at 1200 rpm.
	L4
	CO5
	[7M]

	
	
	
	
	
	

	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
	[15M]

	
	
	
	
	
	

	7.
	a)
	What is self -locking and self-energizing brake?
	L2
	CO1
	[8M]

	
	b)
	A bicycle and rider having a mass of 120 kg and travel at 14 kmph on a level road. A   brake is applied to the rear wheel of 900 mm diameter. The pressure on the brake is  110 N and coefficient of friction is 0.05. What will be the distance covered by the bicycle and number of turns taken by its wheel before coming to rest?
	L4
	CO2
	[7M]

	
	
	
	
	
	

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

	
	b)
	Explain the procedure of field balancing.


	L2
	CO5
	[7M]
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