Homework assignments on orbit mechanics
Lecture ae4-e01, course 2006-2007

Question 1

Situation: star gazing at night at 45 degrees latitude and 120 degree longitude: a) Make a drawing of a star at an declination of 20 degrees over a period of 24 hours. The plot should contain: the horizon, the polar star, the local meridian, and the position of the zenith, and the null meridian b) what happens to the star field if we change the Earth’s precession or nutation, c) what happens to the star field if we change the Earth’s polar motion?
Question 2
Situation: The Earth has a semi-major axis of 1 AU and an eccentricity e=0.01, a) what are the values of v(θ) at peri- and apohelium, b) what is the orbital period of a planet at a=1.5 AU and e=0.02, c) make a plot of the angle between r(θ) and v(θ).
Question 3
a) Design an algorithm to convert Keplerian elements into Cartesian coordinates and velocities and the other way around. (Hint: Do first all calculations in the orbital plane. Make use of the definition of the angular momentum vector, use rotation matrices), b) release the algorithm on a non trivial example.
Question 4

Solve Kepler’s equation (input is M and e, output E) by successive iterations. Make a plot of E as a function of M for e=0.2.
Please turn in your report before 18-10-2006 in room 9.13
