P120 Take Home Final                12/7/11                       name _____________________
· If you use the same words to give your answer as someone else (another student, the book, Wikipedia, etc.) for questions 23-45 you will receive a zero for that question. Please discuss your answers with other students and you may use any other sources you wish but: use your own words to answer the questions (using other people’s words is plagiarism and you can be expelled from the university for doing it). Diagrams may help in many explanations.

· The deadline to turn this in is Wed., Dec. 14 by 2:30 PM (you may turn it in before that if you want, email is ok but be sure you get a response from me that I got it). 

If you have questions or aren't sure about some of your answers, just come by my office and get help.
1pt. each. Fill in the blank:

Next to each of the following units write down what those units measure. (For example: energy, air pollution, power, radioactivity, absorbed dose, temperature, Solar constant, atomic mass unit, frequency, etc.)

1. Joule _____________________

2. calorie _____________________

3. horsepower _____________________

4. kilowatt _____________________

5. kilowatt hour _____________________

6. Quad _____________________

7. Kelvin _____________________

8. Celsius _____________________

9. Hertz _____________________

10. electron volt (eV)________________

11. Watt/m2 _____________________

12. ppb _____________________

13. Btu _____________________

14. mg/m3 _____________________

15. rem _____________________

16. gray _____________________

17. roentgen _____________________

18. curie  _____________________

19.  becquerel _____________________

20. sievert _____________________

21. ft-lb _____________________

22. GJ ____________________

2pts. each.  Give a short (but complete!) definition of each of the following using complete sentences. Include how they apply to topics we discussed this semester:

23. The law of conservation of energy.

24. Photoelectric effect.

25. Faraday's law.

26. Carnot cycle.

27. First Law of Thermodynamics.

28. Second law of Thermodynamics.

29. Bernoulli’s principle.

30. Climate (as distinguished from weather).

31. Electromagnetic radiation (and give some examples).

32. The four means of heat transfer. 

33. Hubbert's curves.

34. Radioactive decay (and give four examples).

4 pts. each. Short answer (please write in complete sentences and include drawings where appropriate):

35. Can a nuclear reactor explode in a nuclear explosion like a bomb? Why not? Explain what happened at Fukushima. 
36. The same amount of current flows into your house as flows out. Why then do you have to pay for electricity (what are you really paying for)?
37. What is the difference between an electric motor and an electric generator? How are they similar?
38. How is blackbody radiation connected to global warming? 

39. Explain how radiometric dating works. Use carbon 14 as an example.

40. Give two reasons why gamma radiation is deadly but radio waves and cell phone signals are not, even they all are electromagnetic waves.

41. Climate change involves more than just an increase in global average temperature. What are some of the other things that are happening or expected to happen because of climate change?

42. X-rays and cell phone signals are both electromagnetic waves. Why, then, do X-rays cause cancer but cell phone signals do not? (Hint: There are two main differences between them.)
43. List some of the pros and cons of nuclear energy.
10 pts. each. Answer the following questions in detail (use more paper as needed). 

a. Discuss the direct evidence (measurements scientists have taken and reported) in support of human caused global climate change. 

b. List all the renewable energy resources now available with current technology and briefly discuss each one. State an estimate of the energy available in each source and discuss whether each is likely to supply all of the world’s energy. 
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