3) Electricity and Gravity Assignments

· Assignments must have sources referenced. They should not include any copied diagrams. 
· Choose assignments that fit your interests and abilities - it will feel less like meaningless work.
· You are encouraged to suggest changes to these assignments or completely new ones. 
· The assignments should take around two hours of work. 

Medical/Biology
1) Your grandmother is about to have an EKG. Explain simply what this is, so she won’t worry.
2) Electrophoresis is used for DNA testing. Explain how this works and give an example where you support its use and an example where you think it is wrong or at least unnecessary and why.
3) Many fish use electric fields to detect and stun prey. Describe how they do this. 

Experiments
4) Do an experiment to verify Coulomb`s Law. 
5) Go to a skateboard park or playground and videotape a simple example of energy transfer and analyse it frame by frame. For example, what percentage of energy is lost in one swing?
6) Do an experiment with magnets to see how distance affects force.  
7) Watch the Mechanical Universe: Millikan`s Oil Drop Experiment http://video.google.com/videoplay?docid=2799052432147926032  14:00 to 21:00 Many details were simplified. Describe the key differences of the real experiment including equations. 

Creative
8) Take photographs the show the reality, beauty and similarity of the three kinds of fields.
9) Make an animation that shows how electric and gravitational fields are very similar.

10) Make a video to demonstrate motion in a field – electric or gravitational.
11) Make an animation or comic book that shows the difference between potential and field.
History/Biography

12) Nobel prizes were awarded to J.J. Thompson and George Paget Thompson for their work with electrons. Write a children`s story that tells how these two and their work were related.
13) The work of Lenard, Einstein and Millikan on the photoelectric effect would make a great movie. Write an outline of the controversies and disagreements to convince an investor. 
Computer Simulations
14) Make a computer simulation involving fields that can help students understand them.
15) Go to Phet http://phet.colorado.edu/en/simulation/electric-hockey Make a simplified sketch of the path, charges and field to get a goal for the Practice Level with 1 charge, Level One with 2 charges, Level Two with 3 charges. This is worth 7/10 points and qualifies you to compete in a contest at lunch to see who can get the farthest in ten minutes with eight charges. Note! Charges cannot leave the screen.
16) Linear Accelerators: http://ed.fnal.gov/projects/labyrinth/games/index1.html Go to Warp Speed then Push the Particle then Go to Game but do not skip the Introduction. Sketch the tubes that gave your particle the most energy. What were the velocity readouts? A classmate is having trouble getting the bulb to light. Write the detailed instructions that you could send them to help.
17) Go to PhET http://phet.colorado.edu/en/simulation/lunar-lander Practise the game and write a one-page explanation of how to a) land softly with the least fuel loss and b) make a second safe landing. Include a screen shot to show that you can do this. This is worth 7/10 and qualifies you to compete in a contest at lunch to see who can get the highest score. 
