AST 207 Homework 3 Due 19 September 2008

Summer is long and winter is short. More precisely, the length of time from the spring equinox
in March to the fall equinox in September (186.4 days) is longer than the time from the fall
equinox to the spring equinox (179.1 days). This fact is a consequence of the earth’s elliptical
orbit, the tilt of its axis, and the relationship between the tilt and the orbit. (Recall that the sun is
north of the equator in summer and it is on the equator on the equinoxes.)

a. (6 pts.) Draw the earth’s orbit and tilt that accounts for the longer summer.
b. (4 pts.) Explain why summer is longer than winter using the key features in your picture.

2. Inanother solar system, a planet orbits the star at a distance 1 AU with a period of 0.5 earth-
years.

a. (2 pts.) Without doing any calculations, explain why the mass is greater or less than the
sun’s mass.

b. (5 pts.) Find the mass of the star. Express your answer in terms of the sun’s mass.
c. (0 pts.) Could Kepler answer this question? (2 pts.) Explain your reasoning.
d. (0 pts.) Could Newton answer this question? (2 pts.) Explain your reasoning.

3. Halley's Comet has an orbital period of 76 years, and its eccentricity is 0.967. Recall that the
eccentricity is (distance between foci)/(major axis).

a. (6 pts.) How far from the sun does it get? Give your answer in AU. (You must explain
how you found this from the information given.)

b. (2 pt.) How close to the sun does it get?
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