Finding the Mass of Pluto

Pluto has a satellite (moon) known as Charon, which is seen to orbit Pluto with a period
of 6.39 days.

From earth, when Pluto is at a distance of 7.39 x 10° km, the orbit of the satellite
subtends an angle (appears to have an angular diameter) of 1.06 seconds of arc.
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Therte are 3600 seconds of arc in a degree, and 355 degrees in a radian.

G = 6.67 x 10" Nm?kg

From this information alone, calculate the mass of Pluto.



Solution

Gravity provides centripetal force for orbit:
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We already know G, so need values for rand ».
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Finding r
[diagram of orbit being observed from Earth]
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Final calculation:

[Texctbooks give more like 1.30 x 107 kg; the above calculation assumes Pluto’s centre is the centre of
mass of the orbit which it isn't. Pluto and Charon are so similar in mass, their conmon centre of mass

vir  216%x1.90x10°

M = 11
G 6.67 x10

=1.33x10%kg

zs actually outside Pluto itself.)



