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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)
	Discuss the working principle of cone clutch with a neat sketch.
	L3
	CO1
	[7M]

	
	b)
	Classify brakes and explain the working of any two brakes with neat sketches.
	L2
	CO1
	[7M]

	
	
	
	
	
	

	2.
	a)
	A petrol engine 90 mm in diameter and 120 mm stroke has a connecting rod of 240 mm  length. The piston has a mass of 1 kg and the speed is 1800 rpm. On the explosion stroke with the crank at 30° from top dead centre, the gas pressure is 0.5 N/mm2. Find : i. the resultant load on the gudgeon pin, ii. the thrust on the cylinder walls, and iii. the speed, above which other things remaining same, the gudgeon pin load would be reserved in direction.  
	L1
	CO2
	[10M]

	
	b)
	Discuss the Gyroscopic effect on a Naval ship.
	L3
	CO2
	[4M]

	
	
	
	
	
	

	3.
	a)
	Develop the expression for Crank effort by considering Gas load and Inertia of the piston only.
	L5
	CO3
	[7M]

	
	b)
	A single cylinder, single acting, four stroke gas engine develops 20 kW at 300 rpm. The work done by the gases during the expansion stroke is three times the work done on the gases during the compression stroke, the work done during the suction and exhaust strokes being negligible. If the total fluctuation of speed is not to exceed ± 2 per cent of the mean speed and the turning moment diagram during compression and expansion is assumed to be triangular in shape, find the moment of inertia of the flywheel.
	L3
	CO3
	[7M]

	
	
	
	
	
	

	4.
	a)
	Develop the expression for stiffness of the central spring in Hartnell governor with the help of a neat sketch.
	L5
	CO4
	[7M]

	
	b)
	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. What is the speed range.
	L3
	CO4
	[7M]

	
	
	
	
	
	

	5.
	a)
	A shaft carries three pulleys A, B and C at distance apart of 600 mm and 1200 mm. The pulleys are out of balance to the extent of 25, 20 and 30 N at a radius of 25 mm. The angular position of out of balance masses in pulleys B and C with respect to that in pulley A are 900 and 2100 respectively. It is required that the pulleys be completely balanced by providing balancing masses revolving about axis of the shaft at radius of 125 mm. The two masses are to be placed in two transverse planes midway between the pulleys. Find the balance masses positions.


	L4
	CO5
	[10M]

	
	b)
	Discuss the balancing of Radial engines.
	L3
	CO5
	[4M]

	
	
	
	
	
	

	6.
	a)
	A damped system has following elements : 

Mass = 4 kg; k = 1 kN/m; C = 40 N-sec/m 

Find : 

(i) damping factor, 

(ii) natural frequency of damped oscillation, 

(iii) logarithmic decrement, and 

(iv) number of cycles after which the original amplitude is reduced to 20%. 


	L3
	CO6
	[7M]

	
	b)
	Develop the expressions for steady state response amplitude and phase angle in Forced damped vibrations.
	L5
	CO6
	[7M]

	
	
	
	
	
	

	7.
	a)
	Develop the Friction torque expression in Multi collar bearing according to uniform wear theory.
	L5
	CO1
	[7M]

	
	b)
	Discuss the Inclined plane and deduce the expression for it’s efficiency.
	L3
	CO2
	[7M]

	
	
	
	
	
	

	8.
	a)
	Explain the static analysis of  a slider-crank mechanism.
	L2
	CO4
	[7M]

	
	b)
	Discuss the stability of a Two-wheeler automobile.
	L3
	CO5
	[7M]
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