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Chapter 13: Universal Gravitation

Background/Summary:

This chapter is about what happens to gravity and gravitational force when we’re no
longer looking at Earth’s surface but much higher, into space, and sometimes between two

celestial bodies. It also deals with potential energy and orbits in general.

Vocabulary:

o Geosynchronous Orbit: an orbit that matches Earth’s rotation
e Escape Velocity: velocity needed to escape an object’s gravity field
e Elliptical Orbit: an oval-shaped orbit
o Perihelion: point at which orbiting object is closest to what it’s orbiting around

o Aphelion: point at which orbiting object is furthest to what it’s orbiting around

Major Topics (Including _ & When to Use):
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Problems in Order of Difficulty (Easy, Medium, Hard):

1. (a) What is the acceleration due to gravity on the surface of the
Moon? (b) On the surface of Mars? The mass of Mars is
6.418 x 10?® kg and its radius is 3.38 x 10° m
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31. What is the escape speed of a satellite located at the Moon’s orbit
about Earth? Assume the Moon is not nearby.
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43. (a) In order to keep a small satellite from drifting into a nearby
asteroid, it is placed in orbit with a period of 3.02 hours and radius
of 2.0 km. What is the mass of the asteroid?
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