5) Relativity Assignments
Engineering

1) The GPS was developed by the American military. Describe three examples of how the GPS is used for peaceful purposes. 
2) Fusion has the potential to provide essentially endless energy with no carbon emissions and little toxic waste. Describe the efforts that are being made and when we can expect to have energy from fusion.

Medical/Biology

3) Look at PET. What are the advantages of this method of imaging over the other possibilities?

4) Particles created in particle accelerators like TRIUMF or the CLS are used in a variety of medical applications. Describe two examples that have nothing to do with PET.

Experiments
5) Take all the TRIUMF data from Approaching the Speed of Light. Create a linearized graph of p vs.v for each particle and find the slopes. Compare the slopes to the accepted values. 

Creative

6) Make up a story that involves the effects of relativity and illustrate it with a clear spacetime diagram. 
7) Suppose that you are living in a universe where the speed of light is only 100 km/h. You and some friends went for a drive in the country. Describe how the drive was different from a similar one in this universe. Describe at least four different effects.

8) The ideas of relativity often show up in science fiction books or movies. Describe and explore how well they are used in one or two examples. How do they affect the plot? How important to the story are they? How realistic is it? How physically accurate is it?

9) Al’s Relativistic Adventure http://www.onestick.com/relativity/ is an attempt to make the ideas of relativity understandable to a general audience. Find two other examples and compare the three efforts. Which would you recommend to a friend who doesn’t take physics? Why?
10) Physics terms make their way into ordinary language – not always accurately. People often say “Everything is relative.” Discuss whether this is true in physics and whether you think the physics applies to non-physics ideas or not. 
History/Biography
11) Lise Meitner played a key role in the understanding and naming of nuclear fission. Describe her role and explain why she has an element named after her. 
12) Einstein wrote his first two papers on special relativity while he was working in a patent office. He couldn’t get a place in a university. Why? Pretend you are his high school teacher. What advice could you have given him to prevent this?
13) Robert Oppenheimer was a key figure in the development of the first atomic bomb. Describe his role and explain why he was not involved in the development of the H-bomb. 
 Astrophysics
14) Cosmic rays create showers of exotic particles in our atmosphere. Describe what cosmic rays are made of and where they come from. 
        Deeper Physics

15) All of the relativity equations were thoroughly derived in class except for momentum and energy. Watch Frame of Essence: E = mc2 www.youtube.com/user/frameofessence/featured  and Minute Physics: Einstein’s Proof of  E = mc2 https://www.youtube.com/watch?v=hW7DW9NIO9M  . Write or talk to me about whether I should include one or both of these for next year’s class and why.

