




WARNING!!! Not to scale!  The Sun is actually much larger.  At this scale 
it would not even fit on the screen.  This is why the Sun shown in a 
different scale.  The purpose of this animation is to observe the orbital 
period of the planets.   
 



Eccentricity is the ratio of the distance 
between the foci and the length of the 
major axis of an ellipse. 
 



Ellipses can vary from a circle to a 
very highly elongated shape, and even 
to a straight line. 

 
 



The more flattened an ellipse, the greater its 
eccentricity.  Values of eccentricity range from zero 
for a circle to 1 (one) for a straight line. 
 

 
 

 



The astronomer Johannes Kepler (1571-1630) 
developed three laws of planetary motion that 
govern orbits. 

 
 

 
 

The first law states 
that the orbit of 
each planet around 
the Sun is an ellipse 
with the Sun at one 
focus. 
 



Kepler’s three laws of planetary motion 
 

 
 The second law 

explains that as a 
planet moves around 
the Sun in its orbit, 
it covers equal areas 
in equal times. 

 
 



Kepler’s three laws of planetary motion 
 

 
 The third law states 

that the time a planet 
takes to complete one 
orbit is related to 
its average distance 
from the Sun. 

 
 

 
The Law of Periods 
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Kepler’s three laws of planetary motion 
 

 
 



Planetary scientists have 
found that some solar 
system objects have highly 
elliptical orbits.  
 
Comets have highly 
elliptical orbits. 
 

 
 
 

 





The Earth has an axial 
tilt. 
 
The Earth’s axis of 
rotation is tilted at an 
angle of 23.5 degrees to 
the plane of the Earth’s 
orbit around the Sun.  
 
Earth's Tilt Is the 
Reason for the Seasons! 



Inclination is the angle 
between the orbital 
plane of the solar 
system and the actual 
orbit of an object 
around the Sun. 

 
The majority of planets 
in our solar system stay 
within a very narrow 
range, which is called 
the orbital plane. 

 



Asteroids are also part 
of our solar system. 

 
Many asteroids are found 
between the orbits of 
Jupiter and Mars in the 
asteroid belt. 
 
The asteroids occupy 
very little space, 
unlike how they are 
portrayed in movies. 
 

 
 



Asteroids have more eccentric orbits 
than the orbits of the planets. 

 
They are often slightly inclined from 
the orbital plane. 
 



As the Earth orbits the Sun, it does cross the 
paths of asteroids. 
 
Scientists want to find Earth-crossing and Earth-
approaching asteroids.  NASA calls these Near 
Earth Objects.   

 
 



http://www.nineplanets.org/overview.html 
 
http://hyperphysics.phy-astr.gsu.edu/hbase/kepler.html#c4 
 
http://www.windows.ucar.edu/tour/link=/the_universe/uts/
kepler1.html&edu=high 
 
http://ssd.jpl.nasa.gov/?ss_outer 
 
http://neo.jpl.nasa.gov/orbits/ 
 
 
 
 
 

 
 

 


