Problem 13.39

Consider the tiny satellite that is orbiting the

M
earth.

a.) How long does it take to complete one
orbit?

The trickiness here is to notice that the
speed is equal to the distance traveled
(the circumference in this case) divided by the period “T,” or
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All we need is the velocity. To get that, we can use N.S.L.:
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So we can write:
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T=

=5.30x10" s (=1.47 hr)
b.) Dgtermine the 2n(R +h)
satellite’s speed. V= -
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=7.79x10° m/s
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c.) What is the minimum energy required to put the satellite into orbit?

The only thing that is tricky is that although the satellite’s initial take-off
velocity will be zero (part of the energy required will be needed to boost it to
take-off speed), the satellite will still have speed associated with the fact that

it is sitting on a rotating earth. That speed has to be taken into consideration
and is:
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=4.63x10° m/s
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Putting everything together, and suppressing the units to save space, we can
write:
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