California State Polytechnic University, Pomona

Aerospace Engineering Department

ARO 309 – Astronautics and Spacecraft Design

Homework – 01
Due Wednesday 1/22
1. Integrate the following state around the Earth ((Earth = 398,600 km3/s2) for 24 hours (86400 sec). Use the Matlab file provided (see below) or write your own integrator.
X0 = [ 8000  0  6000  0  5  5 ]

(units are in km for position and km/s for velocity)
2. Plot the trajectory [If using Matlab: use “plot3” command. Remember type ‘axis equal’ after plotting]. Turn in the printing of the trajectory.
3. The equations are suppose to be for a ‘2-body’ orbit where the solution are conics.

a. Why aren’t the solutions purely conics in the plot?
b. What can you do in Matlab to make it look more conic?
4. What happens when you change the initial state below? [Just a short description describing what you see plotted.]
X0 = [ 8000  0  6000  0  6  5 ]

X0 = [ 8000  0  6000  0  7  5 ]

X0 = [ 8000  0  6000  0  6.4  0 ]

5. What happens when you change the gravitational constant (() of the planet? What happens to your plot in (part 1) when ( is change to:
a. 42,828 km3/s2 (Mars GM)
b. 2 x Earth GM
NOTE: the Matlab files are placed on http://www.trylam.com/2014w_aro309/ and the files are called: twobodyRUN.m and twobodyEOM.m.  The main executable is “twobodyRUN.m”. After opening Matlab just type “twobodyRUN” on the command line.
