Reactors, Radiation, and Radii
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Activity Summary: 
A 30 km radius or 18.64 miles was rendered uninhabitable after the meltdown of the Chernobyl nuclear power plant.  How big is the area of land that is now considered uninhabitable due to radiation?  There is a nuclear plant located south of Houston near Bay City, Texas.  The South Texas Nuclear Project is located 13 miles southwest of Bay City (90 miles south of Houston).  Though there are great amounts of security and safety measures to prevent it, if this plant were to have a similar disaster, what towns might be affected?  This activity uses geometry to answer these questions as well as a few others that may arise.
DISCLAIMER:  Depending on the maturity of the students, teachers may choose to omit the second portion of the activity or create a fictional map rather than using the map of Texas.


Subject: 

Math:  Numbers and Operations, Geometry, Measurement, Connections.
Grade Level: 

Target Grade: 6 

Upper Bound: 8 

Lower Bound: 6 
Time Required:  90 minutes

Activity Team/Group Size:  The activity should be conducted as a class, but the work done on the maps should be done by each student or group of students.

Materials List: 
· Copies of the provided worksheet and maps, located in “Radii.doc,” for each student or group of students

· Compasses and pencils for drawing circles of a given radius for each student or group of students (available at low prices, $1-$2 each, at most any store selling school supplies)

· Rulers

· Calculator
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Parent Lesson Plan(s): 
This activity is designed to accompany the “Hard River Escape” curriculum module produced by the PEER Program and especially as an extension of the Social Studies activity dealing with Chernobyl and nuclear power, though it could be easily conducted independently of the module.
Activity Introduction / Motivation:
Some introduction to nuclear power and radiation will provide a sufficient background for the students.  The Social Studies activity described above introduces nuclear power and the meltdown of Chernobyl which may be helpful as a source of background information, so if the students have gone through this in their Social Studies classes they will have a better understanding and perhaps more interest in the activity.  Otherwise, this activity or background information from another source could be presented briefly before conducting the Math activity.  Students should be somewhat knowledgeable about converting metric measurements and using scales on maps and also using compasses to draw circles, setting and locking the radius, etc.  This activity is meant to be a practice or reinforcement of the topics of conversion and scaling, but conducted as a class activity it could be useful as a teaching tool for initially learning the concepts.

Activity Plan: 
The activity is to be conducted using the worksheet and maps provided.  The first portion is analyzing the areas affected by the Chernobyl accident, and the second analyzes the effects a similar accident would have at a Texas nuclear plant.  The security and safety measures taken into account should be emphasized so as not to frighten students and turn them off completely to the idea of nuclear power, since it is a much cheaper and cleaner form of energy to produce.  There are several layers of safety for such an event, even though nothing is likely to happen since engineers have learned from previous mistakes and taken preventative measures to avoid such an accident.

Assessment: 

The worksheet provided may be graded for correctness or as a means of assessing class participation of the student.
Learning Objectives:
6.6 (C) Describe the relationship between radius, diameter, and circumference

6.8 (B) Measure length, area, time, temperature, capacity, and weight 

6.8 (D) Convert measures within the same measurement system 

6.11 (A) Identify and apply mathematics to everyday experiences 

References: 

http://www.lib.utexas.edu/maps/ - source for maps used in the activity
