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Reactors, Radiation, and Radii

A mathematical exploration of the Chernobyl meltdown

Part 1: Chernobyl
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Begin by locating Chernobyl (or Chornobyl, as it is known as in Ukraine) on the Ukraine map, it is in the northern region of the country, just north of Kiev, the capital city, and is marked by a      .  In 1986, a large nuclear reactor used for producing power exploded as a result of a meltdown, which occurs when a reactor’s nuclear fuel rods overheat.  This explosion released dangerous radiation throughout a large area, leaving much of it uninhabitable, killing thousands of people, and producing harmful effects in many others.

1. Measure the scale for the map in the bottom left corner.  What distance on the map (in cm) represents 100 km? ___1.6___ cm;  10 km? ____.16________ cm

2. Using a compass, carefully draw a circle on the map centered at Chernobyl with a radius representing 30 km.  This represents the area that is considered uninhabitable now due to high levels of radiation.

3. How much land area does this circle represent? ___2826______ km²

4. If the average population density in this area is about 50 people per km², what is the total population forced to move out of this zone? _____141300___ people

5. Using a compass draw a circle on the map centered at Chernobyl with a radius representing 100 km.  This represents the area receiving a substantial amount of harmful radiation.

6. What land area does this circle represent? ___31400___ km²

7. What cities, bodies of water, etc can you find on the map which may have been affected by the radiation? ___Belarus, Chemihiv, Northern Kiev, Lake on the Dnipra River, Desna River, etc.________________________________________________
8. What percent of the area of the circle with radius 100 km is considered uninhabitable (30 km radius)? ______9________ %

9. What is the area of the actual circle on the paper representing the 100 km circle? ____8.0384____ cm²
10. BONUS: How many times larger is the area represented by the circle than the area on the paper? ___3.90625 × 1013___________ times larger
Part 2: South Texas
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Begin by locating the South Texas Nuclear Power Plant on the Texas map provided.  It is located between Palacios and Bay City on the Texas Gulf Coast and is marked by a      .  Though it is of course highly unlikely given the safety considerations and precautions taken by modern power plants, we will consider what would happen if a meltdown similar to Chernobyl’s occurred at this plant.
11. Measure the scale for the map in the bottom right corner.  What distance on the map (in cm) represents 100 km? ___
5.0_______ cm;  10 km? _____.5_____ cm

12. Using a compass, carefully draw a circle on the map centered at the power plant with a radius representing 30 km.  This represents the area that would be considered uninhabitable due to high levels of radiation.

13. How much area does this circle represent? ____2826___ km²

14. Using a compass draw a circle on the map centered at Chernobyl with a radius representing 100 km.  This represents the area that might receive a substantial amount of harmful radiation.

15. What area does this circle represent? ___31400___ km²

16. Assuming that half of this circle covers land, what land area does this circle represent? __15700__ km²

17. If the average population density in this land area is 50 people per km², what is the total population that might be affected by radiation? ____785000____ people
18. What cities, bodies of water, etc can you find on the map which could be affected by radiation? ___Bay City, Palacios, Texas City, Southwest Houston, Columbus, Victoria, Gulf of Mexico, Matagorda Bay, Various Rivers, etc.____

19. What is the area of the actual circle on the paper representing the 100 km circle? ____78.5_____ cm²

20. How many times larger is the distance representing 10 km on this map compared to the Ukraine map? _____3.125____ times larger

21. How many times larger is the area of the circle representing the 100 km zone on this map compared to the Ukraine map? _____9.766_____ times larger
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