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A single cylinder vertical petrol engine has a mass of 200 kg and is
mounted upon a steel chasis frame. The vertical static deflection of the
frame is 2.4 mm due to the weight of the engine. The reciprocating parts
of the engine has a mass of 9 kg and move through a vertical stroke of
160 mm with simple harmonic motion. A dashpot with a damping
coefficient of 1 N/mm/s is also used to dampen the vibrations.
Considering that the steady-state of vibration is reached, determine:

(1) amplitude of the forced vibration if the driving shaft rotates at 500
rpm and

(i) the speed of the driving shaft at which resonance will occur. (16)

Or

A machine has a total mass of 90 kg and unbalanced reciprocating parts
of mass 2 kg which moves through a vertical stroke of 100 mm with
simple harmonic motion. The machine is mounted on four springs. The
machine is having only one degree of freedom and can undergo vertical
displacement only.

Calculate (i) the combined stiffness of the springs if the force transmitted
to the foundation is one-thirtieth of the applied force. Neglect damping
and take the speed of rotation of the machine crank-shaft as 1000 rpm.

When the machine is actually supported on the springs, it is found that
the damping reduces the amplitude of the successive free vibrations by
30 %. Find (ii) the force transmitted to the foundation at 900 rpm. (16)

Calculate the minimum speed, maximum speed and range of the speed of
a Porter governor, which has equal arms each 200 mm long and pivoted
on the axis of rotation. The mass of each ball is 4 kg and the central mass
on the sleeve is 20 kg. The radius of rotation of the ball is 100 mm when
the governor begins to lift and 130 mm when the governor is at maximum
speed. (16)

Or

The turbine rotor of a ship has a mass of 3500 kg. It has a radjus'of
gyration of 0.45 m and a Speed of 3000 rpm clockwise When looking from
stern. Determine the gyroscopic couple and its effect upon the ship:

(i) When the ship is steering to the left on a curve of 100 m radius at a
speed of 36 kmph

(1)) When the ship is pitching in a simple harmonic motion the bow
falling with its maximum velocity The period of pitching is 40
seconds and the total angular displacement between the two
extreme Positions of Pitching is 12°. (16)
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