Homework assignments on orbit mechanics part 2

Lecture ae4-e01, course 2006-2007

Question 1
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We encountered the following equations:

· what coordinate system do we use?

· explain all symbols

· what is the range of n,m,a

· calculate the gradient of V

Question 2
During the lectures a numerical example was shown with a bullet in a two dimensional coordinate system. This example has all mathematics and physics involved to demonstrate the main task of satellite orbit determination. We demonstrated with this example how a variation in the initial conditions may obtain a desired condition in the future, and that this problem is entirely described by a system of ordinary differential equations that you can solve with MATLAB. The question is:

Modify the bullet example in such a way that you simulate the descend from an orbital height of 100 km with a horizontal velocity of 8000 m/s. Your task is to calculate the path and to compute the terminal velocity of the bullet when it hits the Earth surface. You can use the atmospheric density model as used in the example.
Question 3

In a second MATLAB example we showed how you can compute in-plane Kepler orbit. Modify this example so that it includes atmospheric drag acting on the orbiter, the satellite mass is 1000kg, its frontal area is 2 by 1.5 meter, and it flies in a circular orbit at 800 km altitude with a Cd of 3.0 and an unknown atmospheric density that you estimate from the measurement that the orbital altitude is changing by 100 meter per day.

Deadline 18-10-2006, office 9.13
� EMBED Equation.3  ���
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