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1 Heliocentric model predictions: same rates

Consider Mars (labeled M) in a heliocentric model. The stars (laﬂ;)\e}zdxlf,%ﬁ-;'.‘. ) are ar-
ranged as illustrated. Assume that Earth and Mars orbit counterclockwise along each of the
illustrated circular trajectories. One can observe the apparent position of Mars against the
background stars when viewed from Earth. Assume that Earth and Mars orbit at the same
angular rate. As the months pass, the positions of Earth and Mars are illustrated (e.g. they
are at “1” after the first month, ”2” after the second month, etc.)
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a) When viewed from Earth, how does the position of Mars appear to change against the
background stars? Does it appear to move in the same direction or not? Explain your
answer, preferably with a diagram that you draw accurately.

b) Can this model explain the observed retrograde motion of Mars?
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2 Heliocentric model predictions: different rates

Consider Mars (labeled M) in a heliocentric model. The stars (labeled—1,2:377.) are ar-
ranged as illustrated. Assume that Earth and Mars orbit counterclockwise along each of the
illustrated circular trajectories. One can observe the apparent position of Mars against the
background stars when viewed from Earth. Assume that Earth and Mars orbit at different
angular rates. As the months pass, the positions of Earth and Mars are illustrated (e.g. they
are at “1”7 after the first month, ”2” after the second month, etc.)
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a) When viewed from Earth, how does the position of Mars appear to change against the
background stars? Does it appear to move in the same direction or not? Explain your
answer, preferably with a diagram that you draw accurately.

b) Can this model explain the observed retrograde motion of Mars?
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