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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
	What is the functional difference between brake and clutch.
	L2
	CO1
	[2M]

	2
	What is the effect of gyroscopic couple when an automobile come across a speed breaker.
	L2
	CO2
	[2M]

	3
	Sketch the crank-effort diagram for a two stroke double acting IC engine.
	L3
	CO3
	[2M]

	4
	Define Isochronous governor and mention the reason to become the governor an isochronous
condition.
	L1
	CO4
	[2M]

	5
	Distinguish between a single and double plane balancing.
	L3
	CO5
	[2M]

	6
	Define the transmissibility ratio.

	L1
	CO6
	[3M]

	7
	How does a transmission dynamometer works and list some transmission dynamometers?
	L2
	CO1
	[3M]

	8
	Determine the mass moment of inertia of flywheel required for a Four-stroke IC engine which develops 1.5 kW power at an average speed of 1400 rpm. The coefficients of fluctuations of  energy and speed are 0.051 and 0.005 respectively.
	L5
	CO4
	[3M]

	9
	Define logarithmic decrement.
	L1
	CO6
	[3M]

	10
	What are the conditions to be satisfied for balancing a radial engine?

	L2
	CO5
	[3M]








Part – B 




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

	11.
	a)
	Classify the Dynamo meters and explain any one dynamo meter.
	L1
	CO1
	[5M]

	
	b)
	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. Determine the force required at the end of the lever 1 meter long from the fulcrum to give a torque of 4 kN-m. The diameter of the brake drum is 1 meter and the coefficient of friction between the blocks and the drum is 0.25.
	L5
	CO1
	[5M]

	
	
	
	
	
	

	12.
	
	Determine the force that is to be applied on the piston to keep the slider crank mechanism at shown in Fig-1at given position for  it’s static equilibrium.


Q
PQ=250 mm


QR=900 mm


100 N-m
R


P
500









Fig:1
	L5
	CO2
	[10M]

	
	
	
	
	
	

	13.
	
	A constant torque 2.5KW motor drives a riveting machine. The mass of the moving parts including the flywheel is 125 kg at 700 mm radius. One riveting operation absorbs 1 KJ of energy and takes one second. Speed of the flywheel is 240 rpm before riveting. Determine,
i) The number of rivets closed per hour. 

ii) The reduction in speed after the riveting operation.
	L4
	CO3
	[10M]

	
	
	
	
	
	

	14.
	
	The arms of a porter governor are each 200 mm long. The mass of each ball is 4 kg and that of the sleeve is 20 kg. The radius of rotation of the balls is 125 mm when the sleeve begins to rise and reaches a value of 150 mm for maximum speed. Calculate the speed range of the governor. If the friction at the sleeve is equivalent to 20 N of load at the sleeve, then what will be the speed range.
	L5
	CO4
	[10M]

	
	
	
	
	
	

	15.
	
	A shaft carries four rotating masses A,B,Cand D in this order along its axis.The mass A may be assumed concentrated at a radius of 12cm, B at 15cm, C at 14cm and D at 18cm. The masses A,C and D are 15kg,10kg and 8kg respectively. The planes of rotation of A and B are 15cm apart and that of B and C are 18cm apart. The angle between the radii of A and C is 900. If the shaft is in complete dynamic balance, determine: i) the angles between A,B and D ii)The distance between the planes of revolution of C and D, and iii)The mass B
	L4
	CO5
	[10M]

	
	
	
	
	
	

	16.
	
	A spring of stiffness 0.3 N/mm is attached to a mass which has a viscous damping device. When the mass was displaced and released, the period of vibration was 1.8 second and the ratio of successive amplitudes was 4.2:1. Determine i) the damping factor ii) undamped natural frequency iii) the amplitude of forced vibration and iv) the phase angle when a force F = 2 sin (3t) N acts on the system.
	L5
	CO6
	[10M]

	
	
	
	
	
	

	17.
	
	Derive the expression for gyroscopic couple and discuss it's effect on an four wheel automobile.
	L4
	CO1
	[10M]

	
	
	
	
	
	

	18.
	a)
	Discuss the partial balancing of reciprocating mass in a single cylinder reciprocating engine
	L3
	CO4
	[5M]

	
	b)
	Derive the formula for finding the natural frequency of the system shown in Fig.2 below.
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Fig.2
	L4
	CO5
	[5M]
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