A100 Solar System – Homework 2: Kepler's 1st and 2nd Laws
Due 26 September



Name ________________________

In this homework, use the simulations and applets available from the University of Colorado at: solarsystem.colorado.edu/home/lowRes.html.  Visit the website, click on "modules," and select the "Kepler's Laws" modules.  Be sure to explore the "Give me a hint" links for further information.
Elliptical Orbits 
1. From the perspective looking down on the orbit, draw and label an elliptical orbit for a planet around a star.  Indicate the location of the Sun and of the foci of the ellipse. Indicate both the semi-major axis and the semi-minor axis of the ellipse.
2.  Could a planet move on a circular orbit?  If YES, where would the sun be with respect to that circle?  Where are the foci of the ellipse?
  
3.  Draw ellipses with eccentricities of zero and one.
  
e = 0





e = 1
On Earth, the temperature averaged over the whole globe is fairly constant during the year, since summer in the north balances winter in the south, and the distance between the Earth and Sun changes very little through the year.
4.  On planet Blob the temperature averaged over the whole globe stays exactly constant throughout the planet's year.  What can you infer about the eccentricity of Blob's orbit?  
5.  On planet Blip the temperature averaged over the whole globe varies dramatically over the planet's year.  What can you infer about the eccentricity of Blip's orbit?
  
    
 

Kepler's First Law 
Take a look at the Kepler's First Law applet.  Remember that the orbits of the different planets are not drawn to scale.  The diagram to the major axis of each orbit is scaled to one AU.  Use the Applet to answer the following questions.
6. Which planet has the largest eccentricity? _________________________
7. What is the ratio of perihelion to aphelion for this planet? ____________________ 

8. What is the eccentricity of Pluto's orbit? ____________________
9. What is the ratio of perihelion to aphelion for Pluto? _______________________
10. If Pluto's perihelion is 30 AU, what is its aphelion? ________________________
11. If Saturn's perihelion is 9.0 AU, what is its aphelion? _____________________
  
  

B. Kepler's Second Law - Use the applet to answer the following questions.
  

12.  Select the planet Mercury in the Kepler's Second Law applet.  What is the highest speed that Mercury has during its orbit (expressed in AU per year)?  What is its slowest speed?

Highest speed ___________________
Lowest speed _______________________

Mercury reaches its greatest orbital speed at which orbital phase?
Aphelion
Perihelion
(circle one)

 Mercury spends the most time at which orbital phase?

Aphelion
Perihelion
(circle one)

13.  Now select planet Earth.  What are its fastest and slowest speeds (in AU per year)?

14.  Why does the speed of the Earth around the Sun vary so much less than the speed of Mercury around the Sun?
