
Advanced Dynamics: Problem Set 1

Return the answers into the usual metal box on Physicum's second oor by Friday Feb 15 at 16:00.

Since we have 4 problem sets and 6 exercise sessions, the �rst session (Monday Feb 11 14.15-15.45)
is dedicated to questions about the �rst problem set and the course project. We'll go through the
correct solutions of the �rst problem set in the following session (Monday Feb 18, 14.15-15.45).

The problem set consists of 5 problems from the chapters 4-7 in Gladman & Burns draft book.
The book has not been published yet and therefore we cannot share its material online. If you
do not have the lecture material from which to �nd the problems, please contact the lecturer
(mikael.granvik@helsinki.�).

Also remember that the draft book contains a number of errors and typos, some of which we have
highlighted below. Use the web and other celestial mechanics books as alternative sources for
information if you suspect there's an error in the book. The authors also welcome all reports of
errors that you �nd in the book.

The problems are:

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

2. 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 _a.

The mean longitude is de�ned l = 
 + ! +M . Show that the mean longitude di�erence �l
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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.

3. Chapter 4, ex. 10

Note: there is a typo in the lecture notes: the correct formula for Neptune's acceleration is
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4. Chapter 6, ex. 2

5. Chapter 7, ex. 6
Set k = m = 1. Also, the coe�cient �1=72 should be �1=144. In addition, in 7.4.3, the
dx-term should be f(x0 + �cc; y0 + �cy).

1


