—

’ + a_k relati
VC yj az relative

to inertial space denoted by axes XYZ. The satellite precesses at a
constant rate ¢ and spins at a constant rate ¢ and the angle of
nutation O is also constant. An antenna, modeled by a slender rod
cantilevered from the satellite along the y axis of the xyz set of
body axes, is free to vibrate transversely so that each element dm
of the antenna is assumed to move parallel to the Xz body plane.
Considering the general position of an element P at a distance ¢§
from the outer perimeter of the satellite to be at the instantaneous
location (x, &, 2), determine:

The mass center C_ of the satellite shown moves with a velocity

=vi+vij+vk and an acceleration &, = a i + a
‘X Y 2z c X

1. the inertial velocity of the elemental mass dm;
2. the inertial acceleration of dm.

Give answers in terms of X, y, &, ¢, 8, ¥ and related time derivitives
with your answers given in terms of components along the body axes.
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.
A marble represented by the particle of mass n is cons trained to move along a
frictionless groove cuf in a circular rotating platform of outer radius R! The.
platform wotates ebout a vertical axis at z constant rate W. . Considering that
the marble 1s released at 2 radius b with zero velocity relative to the platform,

[a] determine the time for the marble to reach the outer edge of the platform
by spplying Newton's laws directly ' : .
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