ABRHS PHYSICS (H)

NAME: _______________

Astronomy Problems III
1. If there were a comet with an aphelion distance of 100 AU and a sidereal period of 408 years,
what would be its
a. average distance to the sun?

b. perihelion distance?

c.

eccentricity?

d. synodic period?

2. Suppose you live on the strange planet of Kansas. One year on Kansas is exactly 500 days long.
There is one other planet in this solar system: Utah, a superior planet. Utah is in opposition
with the sun once every 550 days.
a. What is the sidereal period of Utah?

b. What is the average distance from Utah to the sun? (Call 1 AU the semi-major axis of
Kansas.)

c.

If Utah had an orbital eccentricity of 0.2, what would be its perihelion and aphelion distance?

3. The average distance from the moon to the earth is 60 earth radii. It takes the moon 27.3 days
to go around the earth once. The closest the moon ever gets to the earth is 56.7 earth radii.
a. What is the farthest the moon gets from the earth?

b. What is the eccentricity of the moon’s orbit around the earth?

c. How far from the earth would a satellite have to be in order to have a period of exactly 1 day?
4. The closest star is 4 x 1016 meters away from our solar system. The diameter of the earth’s orbit
is 3 x 1011 meters. Using the orbit of the earth as the baseline, what is the parallax for this star?
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5. Imagine there is an asteroid orbiting the sun with an orbital eccentricity of 0.1. It also has a
sidereal period of .617 years.
a. What would be the asteroid’s perihelion distance?

b. What would be the aphelion distance?

c.

What is the synodic period of the asteroid?

d. What would be the angle of greatest elongation for this asteroid? (If applicable.)

Answers
1. a) R=55 AU b) perihelion=10 AU
c) e=0.82
d) S=1.002 years
2. a) T=11 years or 5500 days
b) R=4.95 AU
c) perihelion=3.96 AU; aphelion=5.94 AU
3. a) apogee=63.3 Re
b) e=0.055
c) R=6.6 Re
-4
4. θ=2.1 x 10 degrees (=0.013ʼ = 0.77”)
5. a) perihelion=0.653 AU b) aphelion=0.798 AU
c) S=1.61 years
d) θ=46.5º

