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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.a)
What is Turning Movement diagram?  Mention its uses.

   b)
A certain machine requires a torque of (1500+200 sin()N-m to drive it where ( is 
the angle of rotation of shaft.  The machine is directly connected to an engine 
which produces a torque (1500+250 sin ()N-m.  The flywheel and other rotating 
parts has a mass 300 kg at radius of gyration 200mm.  Mean speed is 200 rpm.  
Find:


(i) Kinetic Energy of flywheel   (ii) Percentage coeff of fluctuation of speed       
(iii) Crank angle at Maximum Turning Moment.

3.
A band brake used for a winch is wound round a drum of 0.75 m diameter, keyed to the shaft. 
The two ends of the band are attached to the pins on the opposite sides of the fulcrum of the 
brake lever at distances of 25 mm and 100 mm from the fulcrum. The angle of lap on the drum is 240°. The coefficient of friction is 0.25. find the torque which can applied by the brake when a force of 500 N applied to the lever upwards at a distance of 1 m from the fulcrum. Consider clockwise and counter-clockwise directions of rotation.

4.a)
Differentiate between static friction and dynamic friction with suitable examples.

b)
An effective diameter of the cone clutch is 75 mm. The semi-angle of the cone is 18°. Find the torque required to produce slipping of the clutch if an axial force applied is 200 N. This clutch is employed to connect an electric motor running uniformly at 100 r.p.m with a flywheel which is initially stationary. The flywheel has a mass of 13.5 kg and its radius of gyration is 150 mm. Calculate the time required for the flywheel to attain full speed, and also the energy lost in the slipping of the clutch. Take coefficient of friction as 0.3
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5. a) 
What are the differences between Porter and Proell Governors? Why is the speed 
range of Proell governor is less than that of a similar Porter type?

    b) 
The lengths of the upper and lower arms of a Porter governor are 200mm and 
250mm respectively. Both the arms are pivoted on the axis of the rotation. The 
central load is 150N, the weight of each ball is 20N and the friction of the sleeve 
together with the resistance of the operating gear is equivalent to a force of 30N 
at the sleeve. If the limiting inclinations of the upper arms to the vertical are 30° 
and 40°, determine the range of speed of the governor.

6. 
A single cylinder reciprocating engine runs at 150 r.p.m. The stroke is 30 cm, mass of reciprocating parts 100 kg, mass of revolving parts assumed concentrated at the crank pin is 120 kg. Find the magnitude of the balance mass required to be placed opposite at the crank at a radius of 16 cm, which is equivalent to all of the revolving and two thirds of the reciprocating masses. If the crank turns 450 from the inner dead centre, find the magnitude of unbalance force due to the balance mass.

7.a) 
Prove that maximum secondary unbalanced forces is l/n times maximum primary unbalanced for n cylinders reciprocating engine.

   b) 
For radial engines with an odd number of cylinders prove that the primary force may be balanced by attaching single mass of  km where 'k' is number of cylinders and 'm' is mass of reciprocating parts.

8.a)
Distinguish between longitudinal, transverse and torsional free vibrations.

   b)
A rotor of mass 10 kg is mounted min-way on a 2cm diameter horizontal shaft supported at the ends by two bearings. The bearing span is 80 cm. Because of certain manufacturing defect, the centre of gravity of the disc is 0.1 mm away from the geometric centre of the rotor. If the system rotates at 3000 rpm, determine, the amplitude of the steady state vibration and the dynamic load transmitted by the bearing. Take £=200 GN/m2.
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