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Answer any FIVE Questions

All Questions carry equal marks
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1.
The rotor of a turbine installed in a boat with its axis along the longitudinal axis of the boat makes 1500 rpm clockwise when viewed from the stern. The rotor has a mass of 750 kg and a radius of gyration of 300mm. If at an instant, the boat pitches in the longitudinal vertical plane so that bow rises from the horizontal plane with an angular velocity of 1 rad/s, determine the torque acting in the boat and the direction in which it tends to turn the boat at the instant.  


2.
The torque delivered by two stroke engine represented by                          T=1000+300 sin 2(-500 cos( N-m where ( is the angle made by the crank from IDC. The engine speed is 250rpm. The mass of flywheel is 400 kg and radius of gyration is 400mm.  Determine:


i) Total percentage of fluctuation of speed.


ii) The angular acceleration of flywheel when the crank has rotated through an 
angle of 60o from IDC.


iii) The maximum angular retardation of flywheel.


3.a)
A car moving on a level road at a speed 60 kmph, has a wheel base 3 m, distance of C.G from ground level 600mm, and the distance of C.G from rear wheels is 1.2 m. Find the distance travelled by the car before coming to rest when brakes are applied, (i) to the front wheels only, (ii) to the rear wheels only and (iii) to all the four wheels. Take coefficient of friction between the tyres and the road as 0.6.


b)
What is self-energizing brake? Derive 'self locking conditions' for a differential band brake 
when drum rotates in clockwise direction.





4.
A car engine develops maximum torque at 15kW and 2400r.p.m. The data provided for the clutch design are the following.

a) Intensity of pressure on the friction surface not to exceed 0.7 bar

b) Provision is to be made for the loss of torque to wear as 30% of the engine torque; 

c) coefficient of friction for the mating lining riveted on both sides of the plate is  0.35

d) Inside diameter of the friction plate is 0.6 times the outside diameter.

            Determine the suitable dimensions of the clutch plate.
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5.a) 
Derive an expression for the height of Proell governor. 




b) 
Calculate the minimum speed of a Proell governor, which has equal arms each 200mm and are pivoted on the axis of rotation. The mass of each ball is 4kg and the central mass on the sleeve is 20kg. The extension arms of the lower links are each 60mm long and parallel to the axis when the  minimum radius of the ball is 100mm.

6. 
A single cylinder horizontal engine runs at 120 r.p.m. The length of stroke is 400 mm. The mass of the revolving parts assumed concentrated at the crank pin is 100 kg and mass of reciprocating parts is 150 kg. Determine the magnitude of the balancing mass required to be placed opposite to the crank at a radius of 150mm which is equivalent to all the revolving and 2/3rd of the reciprocating masses. If the crank turns 300 from the inner dead centre, find the magnitude of the unbalanced force due to the balancing mass.



7. 
Explain terms a) Variations in tractive effort b) Swaying couple c) Hammer blow as applied to locomotive balancing. Derive expressions for these for two cylinder uncoupled locomotive balancing.






8.a)
Define forced vibration with neat sketch.







b)
A shaft 12mm diameter rotates in spherical bearings with a span of 0.9m and carries a disc of mass 10 kg midway between bearings Neglecting the mass of the shaft, determine its deflection in terms of the speed of rotation in radians per second if the mass centre of the disc is 0.2mm out of the centre. The young modulus for the material of shaft Is 200 kN/mm2.
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