
Chapter 7 
Gravitation 

 



7-1 
Planetary Motion and 

Gravitation 



Johannes Kepler 

● Believed that the ________ exerted a 
_________ on all of the planets and that 
the sun was the ______________ of the 
system. 

● Discovered three laws that _________ 
the motion of every ____________ and 
every _____________. 
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Kepler's 1st Law 

● Planets _______________________ in 
___________________ with the Sun at 
_________________ 

orbit
elliptical paths
one focus

Not a circle
oval with
Sun off
center



Kepler's 2nd Law 
● An imaginary line from the _________to a 

___________ sweeps out ________________ in 
___________________ intervals. 

● Meaning – planets move ____________ when 
they are _____________to the Sun and 
_____________ when they are ______________ 
from the Sun. 
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Kepler's 3rd Law 

● The squared quantity of the period of object A 
divided by the period of object B is equal to the 
cubed quantity of object A's average distance 
from the Sun divided by object B's average 
distance from the Sun. 
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Kepler's 3rd Law 

● The third law relates the motion of ___________ 
____________ about a ____________________.   

● EX: 
 

 
● EX: 

two
bodies Center body

2 planets around the sun

The moon and a satellite around the Earth



● EX:  Galileo measured the orbital sizes of 
Jupiter's moons using the diameter of Jupiter as a 
unit of measure.  He found that Io, the closest 
moon to Jupiter, had a period of 1.8 days and was 
4.2 units from the center of Jupiter.  Callisto, the 
fourth moon from Jupiter,  had a period of 16.7 
days.  Using the same units that Galileo used, 
predict Callisto's distance from Jupiter. 

●  EX:  Europa, a satellite of Jupiter, has a period of 
3.55 days.  How many units is its radial distance? 
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Newton and Planetary Motion 

● Gravitational Force – the ______________ 
_____________________between two objects. 

● The force acts in the _______________of the line 
_________________________ of the two objects. 

● The force  is  ________________________to the 
_______________________  between the centers 
of the planet and the Sun: 

● The force is _________________ to the ________ 
of the two objects: 

force of

attraction

direction
between the centers

inversely proportional
Square of the distance

Fa dat d9 Ft

directlyproportional masses

f a m m9 Ff



Law of Universal Gravitation 
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Period of a Planet Orbiting the Sun 
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Universal Gravitational Constant 

● G =  
● Henry Cavendish calculated this constant in 1798 

by finding the gravitational force between two 
lead spheres, with a known mass and a measured 
distance between there centers 

● Once G was known, the Earth's mass could be 
calculated, the Sun's mass could be calculated, 
and the gravitational force between any two 
objects can be calculated.      

667X10 Ninekga


