
Advanced Dynamics: Problem Set 1

Return the answers into the usual metal box Physicum’s second floor before Tuesday 7.2 before
16.00.

The problem set consists of 5 problems from the chapters 2-6 in Gladman & Burns draft book.

Unfortunately, because the book has not been published yet, we cannot share its material online.
If you do not have the lecture material from which to find the problems, please contact the lecturer
of the course.

In addition, the draft book contains a large number or errors and typos. Be very careful, use the
Internet and other celestial mechanics books.

The problems are:

1. Chapter 2, ex. 12

2. Chapter 3, ex. 7 (The T.A. found the Laplace vector useful to obtain the arctan-term.)

3. Chapter 4, ex. 1 (detailed calculations not required, only the correct reasoning)

4. a) If a near-Earth asteroid is ever detected on a collision course with Earth, one scenario for
collision avoidance would be to attach a steerable motor (like Dawn’s ion engine discussed in
4.4) and to continously thrust along (or against) the velocity to produce a small ȧ.

The mean longitude is defined l = Ω + ω + M . Show that the mean longitude difference ∆l
using the collision avoidance technique described above is
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Begin by arguing why the omega terms do not matter here. The ∆v formulas in Chapter 4
are also very useful.

b) Chapter 4, ex. 5b.

5. Chapter 6, ex. 2

Since we have 4 problem sets and 6 problem sessions, the first problem session (Thursday 26.1 14.15-
15.45) is dedecated to the opening of the course project and asking questions about Problem set
1. We’ll check the correct solutions of Problem set 1 in the next session (Thursday 9.2, 14.15-15.45).
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