






























Kepler’s Laws



Q: Who was Kepler?

• Johannes Kepler was a mathematician and 
astronomer who worked for the great Tycho
Brahe.

• Who was Tycho Brahe?



Tycho Brahe

• Brahe was a Danish astronomer remembered for three 
things:
1) Made incredibly detailed observations of the planets. 
Collected more data and better data than anyone ever 
before him.
2) Was given a sweet crib by the King of Denmark on his 
own island so he could make more sweet observations.
3) Liked to drink, get into arguments and fight with 
broadswords, resulting in his nose being cut off. A 
replacement nose was fashioned out of bronze, which he 
continuously rubbed with oil. He had a gold nose made for 
special occasions.



• Kepler was lucky enough to 
work with Brahe and figure 
out his lifetime of 
measurements and 
observations.

• From these observations, 
Kepler came up with three 
laws:



Kepler's First Law:
• Planets move in 

ellipses, with the sun 
at one focus

• Unlike all earlier 
astronomers, Kepler
found that planets 
moved around the sun 
in an ellipse, not a 
circle. The radius of 
the orbit in an ellipse 
is equal to the semi-
major axis.



Kepler's Second Law:

• Planets sweep out equal areas in equal times 
(i.e. their orbital speed is not fixed)



Kepler's Third Law:

• The square of the period of a planet's orbit 
divided by the cube of its orbital radius is a 
constant.

• Kepler was able to determine this equation 
based on Brahe's excellent measurements.

In the equation, the
constant K changes for
each planet.



• Kepler's third law equation was proven 
experimentally. It matched perfectly the 
data that Brahe collected. It's about as 
'true' as we can get in Physics.

• But, while it worked, Kepler had no idea 
why it worked. He thought the answer was 
magnetism. 

• So how does all this tie into UCM?



Newton and Kepler
• Many years after Kepler, 

Newton determined that it 
was gravity that kept the 
planets in their orbits. His 
idea that the centripetal 
force was supplied by 
gravity proved Kepler's
Third Law!

• This is experimental proof 
that Newton's ideas for 
centripetal motion work 
out!
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