Unit 13: Universal Gravitation — Review Packet

Background:

Connor Poon

Universal gravitation is the physics behind every single object in the universe attracting

every other with gravitational force. The gravitational force is directly dependent on the

masses of the two objects and has an inverse relationship with the distance between the

two objects.

and the barycenter
Barycenter: the center of
mass between 2 objects in
an orbital system, and the
point they orbit around
Weight (W): the force on an

object due to gravity

Topics/Vocabulary Diagrams Formulae
Gravitational Force: an Gm m
_ F F 172
attractive force between two F =
objects G r
Gravitational Constant (G):
r
=] z - z —_—
6.674 X 10 “’Ziz * 4 Ug mgh
9
Gravitational Potential _GmlmZ
Energy (Up: Potential U =
energy of a mass due to its v g r
position in a gravitational I1 7
field = mg
Orbital Radius: the distance oTe
between the center of a mass v _ ——m—
esc r




Let's do some problems!
1. [Easy] What is the gravitational force between Earth (mass 5.97 % 10*'kg, radius
6.37 x 10° m) and a 1,000 kg satellite 300 km above Earth's surface?
2. [Medium] What is the escape velocity required to get a 500,000kg rocket traveling
at 10,000m/s away from the Earth once it reaches the Karmén line?
3. [Hard] What is the orbital radius of the Lagrange point L, around the barycenter
of Pluto and Charon? Assume My, = 1.309 X 107 kg, Mgy,on = 1.590 x 107" kg,

and the distance between the two is 19,640 km.
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