A100 Solar System – Homework 3: Kepler's 3rd Law
Due 3 October



Name ________________________

In this homework, again 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.  This time, use the applet for Kepler 3rd Law
  
The graph plots the orbital period of each planet vs. its semi-major axis for planets in our Solar System.

  
1.  The period of Halley's comet is 76 years.  From the graph, what is its semi-major axis?
  
  
2. Explore possible relations between orbital period and semi-major axis.  By clicking on the UP and DOWN buttons, run through all the possible combinations of integer exponents available (1/1, 1/2, .... 1/9;  2/1, 2/2, ...., 2/9;  3/1, 3/2, ......3/9; .......).  Which combinations give you a good fit to the data?  (You can also explore decimal exponents.  Try setting the exponent of the period to 0.5 and 1.0.  What exponents of the semi-major axis are then needed to fit the true orbits of the planets?)
  
    
  
3.   Why do you think Kepler chose to phrase his third law as he did, in view of the fact that there are many pairs of exponents that seem to fit the data equally well?
  
  
  
  
  

'Dial-an-Orbit' Applet  - (NOT FOR CREDIT)  You can play with this applet explore planetary orbits in more detail.  Can you find an orbit that does not crash the planet into the Sun?
  
For example, start the planet at X=-80, Y=0.  Find the initial velocity (both X- and Y-components) that will result in a circular orbit (use the tick marks to judge whether the orbit is circular). 
