[image: image1.jpg]Sreenidhi Institute of Science and Tm:hnnlngy

AUTONOMOUS






Sreenidhi Institute of Science and Technology

(An Autonomous Institution)
Code No:7B517




                 
      Date: 06-August-2024 (AN)
B.Tech III-Year I- Semester External Examination, August - 2024 (Supplementary)
DYNAMICS OF MACHINERY (MECHANICAL)
Time:
 3 Hours







                    Max.Marks:70


 
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:20
Answer all QUESTIONS

	
	
	BCLL
	CO(s)
	Marks

	1
	Define the term Pivot friction
	L1
	CO1
	[2M]

	2
	Define the term active and reactive gyroscopic couple  
	L2
	CO2
	[2M]

	3
	List out the few machines in which flywheel are used
	L2
	CO3
	[2M]

	4
	Explain the terms ‘effort’ and ‘power’ of a governor
	L2
	CO4
	[2M]

	5
	Explain about the swaying couple?
	L2
	CO5
	[2M]

	6
	What are the causes of vibration?
	L2
	CO6
	[2M]

	7
	What are the different types of dynamometer ?
	L1
	CO1
	[2M]

	8
	Define the terms ‘fluctuation of energy’ and ‘fluctuation of speed’ of a flywheel
	L2
	CO3
	[2M]

	9
	Differentiate between uncoupled locomotive and coupled locomotive
	L2
	CO5
	[2M]

	10
	Define Whirling Speed of a Shaft.
	L2
	CO6
	[2M]








Part – B 




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

	11.
	
	A multi plate clutch has three discs on the driving shaft and two on the driven shaft. The external and internal radii of the contact surfaces are 100mm and 50mm. Assuming uniform wear and co-efficient of friction as 0.25, determine the maximum axial intensity of pressure between the discs for transmitting 25kW at 1600 rpm.
	L3
	CO1
	[10M]

	
	
	
	
	
	

	12.
	
	An aero plane flying at 240km/h turns towards the left and complete a quarter circle of 60m radius. The mass of the rotary engine and the propeller of the plane is 450kg with a radius of gyration of 320mm. The engine speed is 2000 rpm clockwise when viewed from the rear. Determine the gyroscopic couple on the aircraft and state its effect. In what way is the effect changed when the (i) aero plane turns towards right (ii) engine rotates clockwise when viewed from the front (nose end) and the aero plane turns (a) left or (b) right?
	L3
	CO2
	[10M]

	
	
	
	
	
	

	13.
	
	The turning moment diagram for a multi cylinder engine has been drawn to a scale 1mm = 600N-m vertically and 1mm = 3° horizontally. The intercepted areas between the output torque curve and the mean resistance line, taken in order from one end, are as follows: +52. – 124, +92, - 140, +85, -72 and 107 mm2 , when the engine is running at a speed of 600 rpm. If the total fluctuation of speed is not to exceed ±1.5% of the mean, find the necessary mass of the flywheel of radius 0.5m.
	L3
	CO3
	[10M]

	
	
	
	
	
	

	14.
	
	Each arm of a porter governor is 250mm long. The upper and lower arms are pivoted to links of 40mm and 50mm respectively from the axis of rotation. Each ball has a mass of 5kg and the sleeve mass is 50kg. The force of friction on the mechanism is 40N. Determine the range of speed of the governor for extreme radii of rotation of 125mm and 150mm

	L3
	CO4
	[10M]

	
	
	
	
	
	

	15.
	
	A, B, C and D are four masses carried by a rotating shaft at radii 100,125, 200 and 150 mm respectively. The planes in which the masses revolve are spaced 600mm apart and the mass of B, C and D are 10 kg, 5 kg and 4 kg respectively. Find the required mass A and the relative angular settings of the four masses so that the shaft shall be in complete balance.
	L3
	CO5
	[10M]

	
	
	
	
	
	

	16.
	
	A mass of 10 kg is suspended from one end of a helical spring, the other end being fixed. The stiffness of the spring is 10 N/mm. The viscous damping causes the amplitude to decrease to one- tenth of the initial value in four complete oscillations. If a periodic force of 150 cos50t N is applied at the mass in the vertical direction. Find the amplitude of the forced vibrations? What is its value of resonance
	L3
	CO6
	[10M]

	
	
	
	
	
	

	17.
	a)
	Distinguish a brake and dynamometer
	L2
	CO1
	[4M]

	
	b)
	Define: steering, pitching and gyroscopic couple
	L2
	CO2
	[3M]

	
	c)
	What do you mean by crank effort or turning moment on the crank shaft?
	L2
	CO3
	[3M]

	
	
	
	
	
	

	18.
	a)
	Compare the function of governor in engine with flywheel.
	L2
	CO4
	[4M]

	
	b)
	What is the effect of hammer blow and what is the cause of it?
	L2
	CO5
	[3M]

	
	c)
	Explain node in torsional vibration.
	L2
	CO6
	[3M]
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