Moons of Jupiter

Objectives:  To determine the  mass of Jupiter, Gain a deeper understanding of Kepler’s 3rd law, and to learn how to gather and analyze astronomical data.
Background:

Nicolaus Copernicus and Tycho Brahe researched for years the tendencies of how plants and stars revolve around objects.  Johannes Keples then took 20 years of documented information and simplified the pattern to an equation: C = r3 / T2 where
C is a constant

R is the length of the semi major axis 
T is the period of the orbit in earth years
Newton built on Kepler’s 3rd law specifying that C=GM/4π2
Procedure:
http://mysite.cherokee.k12.ga.us/personal/kimberly_geddes/PhysicsQuests/Kepler%27s%20Laws/keplers_laws_lab.htm
Data:
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Data Analysis
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Callisto results:
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Ganymede results:
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Europa results:
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Io results:
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Slope = 
GM/4π2
M = Slope*4π2/G

Slope = 3.101 E 15

M (calc) = 1.83 E 27

M (accepted) = 1.90 E 27

% error = -3.6842
Conclusion:

1. The percent error was found to be -3.6842.

2. The moons that are farther away than Callisto will have a greater period because as the radius increases time will also increase. R3/T2 = C.  Also the trend in the moons was as the moons were farther away the period was greater.

3. A ten percent error in R would cause the greatest larger mass error because R is cubed which will result in a greater error and T which is squared.

4. Jupiter’s moons are smaller than Jupiter so the moons would revolve around Jupiter.  The sun is bigger than the Earth so this would mean that the Earth would revolve around the sun, not the other way around.
