Answer on Question #46009, Physics, Astronomy | Astrophysics

Problem:

The mean distance of Mars from the Earth is 0.5 A.U. and its orbital period is 687 days.
Calculate the orbital period of Jupiter given that its mean distance from the Earth is

4 AU.

Solution:

Due to the Third Kepler’s Law, the orbital period of a planet is directly proportional to the cube of
the semi-major axis of its orbit.

The axis of Mars is 1.5 A. U. (0.5 A. U. form the Earth plus 1 A. U. between the Earth and the
Sun) while the axis of Jupiter is 5 A. U. (4 A. U. form the Earth plus 1 A. U. between the Earth
and the Sun).

Then we can set up a proportion using the Third Kepler’s Law:

Mars 1.53 687

Jupiter 53 X

Then
_887° 5 caas
=15 7

Thus, the orbital period of Jupiter should be 25 444 days. (This number is far away from the exact
since only the mean distances were given, while the Third Law requires semi-major axes).
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