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311 Flywheel and axle

A particular flywheel is a solid disk with mass 0.150kg and radius
0.075m. This is mounted to an 0.400 kg axle which is a hollow cylin-
der with radius 0.020 m. The entire arrangement is initially at rest
and is subsequently pulled with constant tension by a string that is
wound around the axle. It reaches an angular velocity of 40rad/s in

5.0s. A side view is illustrated. Determine the tension in the string.
(1315p2023)
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346 Orbiting satellite

A satellite orbits a planet with mass M, in a circular orbit with radius r. The satellite’s
speed is constant. (131Sp2023)

a) Starting with and using Newton’s Second Law, derive an expression for the satellite’s
speed in terms of M, and r.

b) Determine the speed of a satellite in a uniform circular orbit 60000 m above the surface
of the dwarf planet Ceres (mass 9.4 x 102 kg and radius 4.7 x 10° m).
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