Name_______ANSWER KEY________
NUCLEAR POWER UNIT TEST

Short Answer

Directions: Answer the questions below in the spaces provided. Some of your answers may be one to two words long while other questions may require answers that are two to three sentences long. 

1. How do radioactive materials become less radioactive with time?
Through emission of gamma rays and alpha and beta particles, unstable elements break down gradually. Radioactivity diminishes at different rates within different unstable elements, and the rate an unstable element’s radioactivity is lost is defined by its half-life (where half-lives can range from a fraction of a second to billions of years).

2. What type of radiation is characterized by having no weight? Provide an example.
Any form of electromagnetic radiation has no weight; examples include gamma radiation, sunlight, x-rays, microwave radiation, soundwaves, TV, and radiowaves.

3. Why are elements that break apart considered to be unstable?
During the process of decay when gamma rays are emitted, unstable atoms become stable, or they change into another element by the emission of alpha and beta particles.

4. Recall the Geiger counter measurements from Lesson One. Why did we measure radiation dose?
Exposure to certain amounts of radiation can be harmful to humans, and the Federal Government has regulations that limit the amount of radiation workers and the general public may be exposed to. Thus, measuring radiation dose is very important to protect human health and to ensure compliance with governmental regulations.  
5. When using a Geiger counter to see how radioactive a material is, why is knowing the background radiation level so important?

The background radiation level should not be added to the final reading of a substance being tested, so knowing that level will prevent adding the count to a final reading and help obtain an accurate reading.
6. How can radiation be used to detect any weaknesses in the construction of buildings? How can radioactive isotopes be used to detect illnesses?

To test for weaknesses in buildings’ construction, x-rays can show any flaws within metals and machines that could not be seen on the outside—this type of test is called radiography. To detect for illnesses, radioactive isotopes can replace regular atoms in substances such as hormones, food, or drugs and be traced as they travel through the human body. Instruments can trace the isotope through the body to see if any problem(s) exist. 
7. What is WIPP? What kind of waste do they accept? Be as specific as possible.

WIPP stands for Waste Isolation Pilot Program; it stores low-level nuclear waste from research and production of nuclear weapons at sites of the Department of Energy in ten U.S. states. They only accept transuranic waste which consists of elements (mostly plutonium) that have an atomic number greater than uranium. Transuranic waste stored by WIPP usually consists of tools, rags, clothing, debris, etc. that have been contaminated with small amounts of radioactive elements.
8. Why do boiling water reactors not have steam generators?

The water is boiled inside the pressure vessel, and the steam is used to turn the turbine directly. 
9. What do cooling towers do?

Cooling towers remove excess heat from the reactor’s circulating water system.
10. What are the two types of reactor power plants in the U.S. and what are their basic differences?

The two types are boiling water reactor (BWR) and pressurized water reactor (PWR). In a BWR, water is boiled in the pressure vessel, and steam is directly used to turn the turbine; in a PWR, water flows through a steam generator and is heated to produce steam. The steam then flows to the turbine to generate electricity.
11. What percentage of the U.S.’ electricity is generated by nuclear power plants?

Approximately 20% of electricity is generated in nuclear power plants.

12. Why are there special sites for the disposal of low-level waste?

Low-level waste must be isolated from the environment because of its potential impacts.
13. How can detection of a leak of radioactive waste, even if very small, be detected? How can other leaks of industrial toxic wastes be detected that are not radioactive? Compare the quickness of the detection processes for both types of wastes.

Radioactivity can easily and quickly be detected with Geiger counters and is usually a much quicker process than when suspecting/detecting other toxic wastes. Toxic/hazardous substance leaks are usually detected with analytical methods that take more time to carry out.
14. What did the Low-Level Radioactive Waste Policy Act require and in what year was it passed?

Passed in 1980, the Act requires that each state provides for proper disposal of low-level waste produced within its state borders.
15. How are liquids processed to remove radioactive impurities?

 Through filtering, routing through demineralizers, boiling off water and leaving solid impurities to be processed as solid waste, or storing the liquid to allow radioactive material to decay
16. Why has the selection of a high-level nuclear waste disposal site sparked such controversy?

Such waste is highly radioactive and will not lose radioactivity for thousands of years—many people fear it being in close proximity due to the risk, although small, of the waste leaking into the environment.
17. Name five organizations that have developed and implemented regulations governing the transport of radioactive materials.

Nuclear Regulatory Commission (NRC), Department of Transportation (DOT), Postal Service, the States, and the Department of Energy (DOE)
18. Where does the largest percentage of low-level radioactive waste in the U.S. come from?

Hospitals and the industrial sector
19. List and briefly describe the three basic types of packages used for transporting radioactive materials.

(a) Strong tight containers—designed to withstand normal transportation handling
(b) Type A containers—designed to withstand through normal transportation handling and minor accidents

(c) Type B containers—designed to withstand severe accidents
20. What international organization is responsible for classifying all hazardous materials?
The United Nations
