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Kepler’s First Law

The path of planets about a star

is an ___________, with the _______ as one focus. 



Kepler’s 2nd Law

Kepler's second law states that 
a line between an orbiting body 
and the central object sweeps 

equal _________

in equal _________

This means that a planet… 

○ moves _________ when it is closer to the central object 

○ and _________ when it is farther away.



An Amazing Discovery

http://www.youtube.com/watch?v=KbXVpdlmYZo


Kepler’s 3rd Law

Planets close to their star orbit more frequently

Planet Period 
(Earth Years)

Distance 
(AU)

Mercury 0.4

Venus 0.6

Earth 1 1

Mars 1.5

Use the graph to find the 
missing values

Earth



Drawing Planetary Systems

Complete the diagram by depicting where the orbits 
of Planet Zb, Planet Zc, and Planet Zd would lie with 
respect to Planet Za.

Star Z

Za
Celestial 
Object 

Period of 
Revolution 
(Earth years)

Planet Za 1.2 

Planet Zb 3.5

Planet Zc 0.80

Planet Zd 1.8



Kepler’s 3rd Law

This relationship can be calculated

MS

T

a

 MS × T2  =  a3
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Jupiter takes 11.86 Earth Years 
to orbit the Sun (mass = 1 sun).  

What is its average distance 
(semi-major axis) from the Sun?

www.omnicalculator.com/physics/kepler-third-law 

https://www.omnicalculator.com/physics/kepler-third-law
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Celestial 
Object 

Mass of Host Star
(solar masses)

Period of Revolution 
(Earth days)

Average Distance 
from Host Star (AU) 

Planet Ya 6.5 8.7

Planet Yb 0.74 545

www.omnicalculator.com/physics/kepler-third-law 

https://www.omnicalculator.com/physics/kepler-third-law
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Kepler-6 b orbits a star with a mass of 1.21 suns 
and produces a transit graph as shown

www.omnicalculator.com/physics/kepler-third-law 

What is its average distance 
(semi-major axis) from its star?

https://www.omnicalculator.com/physics/kepler-third-law

