
Chapter 6
Planetary Mechanics

The force of gravity is introduced along with its magnitude near the surface of the earth. Next the differene between mass and weight are discussed including the reason objects are ‘lighter’ on the moon than on the earth. The “Field” concept is first introduced here. The notion of a “Field” is very profound with important ramifications in other areas of physics.

We then extend our vision to objects in space by extending the fundamental laws of gravity and motion developed by Newton. These laws lead directly to the observed motions of the planets which Kepler had so painstakingly classified a half-century before. The effect of this discovery on the 17th century world was extremely profound, spelling doom to the notion that the earth was the center of the solar system and universe. It is not hard to imagine the magnitude of the philosophical and religious overtones of such a radical demotion of the earth in the astronomical hierachy.

The order of this chapter takes a historical approach starting with early descriptions of the solar system and then outlining the steps in which the mystery of planetary motion was eventually solved. The real value of this approach is that it clearly outlines the manner in which the scientific method operates. First came the accurate observations of planetary motion by Tycho Brahe. This in turn led to the empirical laws of planetary motion derived by Kepler and finally to Newton’s connection of planetary motion with the simple and elegant fundamental law of gravity. Thus, “Observation”, “Description”, and “Generalization” were the steps in which the problem was solved, and this is the classic manner in which science operates.

Upon completion of this chapter, you should be able to:

1.
explain/define the difference between mass and weight using the concept of gravity.

2.
explain/define gravitational force field.

3.
find the acceleration of the moon‑knowing its period‑and radius of orbit and compare the value to the acceleration at the earth's surface.  

4.
recognize some of the early attempts to understand our‑solar system.

5.
contrast the heliocentric & geocentric reference models.

6.
plot the retrograde motion of Mars given its position at various time intervals from photographs.

7.
state Kepler's Laws of Motion.

8.
recognize that the orbits of the planets can be approximated as circular.

9.
state and use Newton's Universal Law of Gravitation.

