Physics 207
Homework Set #12
1) Briefly describe the function of the following items in a nuclear reactor. a) Uranium, b) water c) control rods, d) neutrons.

The Uranium acts as both the fuel and the neutron source.

The Water acts as both the moderator to slow the neutron down and the heat transfer liquid.

The control rod absorb excess neutrons to control the reaction rates (power output) 

The neutrons induce the fission in the Uranium atoms.

2) Use a periodic table to determine the new element for the following decay processes: 
a)
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b)
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c)
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If you don’t have a periodic table, they are easily found on the web. One example is http://www.webelements.com/.

3) Approximately what percentage of the electricity generated in the United States comes from nuclear power?  What country generates the highest percentage of its electrical energy from nuclear power? Approximately what percentage of the electricity generated in Illinois comes from nuclear power? (You may use the 1991 data presented in class.) 

Approximately 20% of the electricity generated in the US comes from nuclear power.

Lithuania generates the highest percentage of its electricity form nuclear power. (France is a close second.)

Approximately 56%v of the electricity in Illinois comes from nuclear power

4) Give a brief description of the long term nuclear waste storage option that the US is pursuing. What is the general scientific consensus on approximately how long nuclear waste needs to be stored?
The primary plan for long term storage of nuclear waste in the US was to put it in a stable geological formation in Yucca Mountain NV.  As of March of this year, that idea has been shelved.  There is a “Blue Ribbon” panel that has been appointed to look at options.  The military is currently using the WIPP facility (an underground storage facility in a slat formation) near Carlsbad NM. The general consensus for how long nuclear waste needs to be stored is 1000 years.

5) What is the difference between a rem and a rad?  
A rad tells us only how much radiative energy is deposited in a kilogram of tissue.  A rem is a rad times a quality factor that takes into account the  type of radiation.
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