Lab Problems #4

For a general ellipse (shown below), the semi-major axis, a, and semi-minor axis, b, are related to the eccentricity, e, by e = (1-b2/a2)1/2.

The perihelion distance, dp, is given by dp = a(1-e).  The aphelion distance, da, is given by da = a(1+e).

1) The semi-major axis of the Earth’s orbit is 149.6 x 106 km and its eccentricity is 0.0167.  What is the Earth’ distance at perhelion and aphelion?

2) The following three asteroids are found at closest approach to the Sun (perihelion) and have the following orbital periods.

	dp
	P

	1.5 A.U.’s
	1.9 yrs

	0.9 A.U.’s
	0.9 yrs

	0.7 A.U.’s
	1.5 yrs


Use Kepler’s 3rd law (P2 = ka3, where k = 1 if units are years and A.U.’s) to determine if any of these asteroids might hit the Earth.  Draw a diagram of their orbits and the Earth’s.

