Lesson Plan 2 – Exponential Decay
David M. Rheam
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Required Materials For Each Group:  

1. 64 dice (this number can vary)

2. A large container to hold the dice

3. A computer with a spreadsheet program
Objectives:  

· To illustrate the exponential nature of radioactive decay

· To demonstrate how the concepts of probability and randomness relate to radioactive decay 

· Students will be able to gather data, organize it on a spreadsheet, and graph it using Microsoft Excel

· Students will be able to find a half-life

· Students will be able to keep track of the rate of decay of the dice and apply those principles to radioactive decay

Procedure:  

1. Students will roll the 64 dice all at once into the large container

2. Then they will take out any dice that are odd 

3. Students will also count the number of dice that have decayed and that are left and record it in the spreadsheet (an ideal filled in sample is provided below)

	Roll #
	Dice Left

	0
	64

	1
	32

	2
	16

	3
	8

	4
	4

	5
	2

	6
	1

	7
	0


4. Students will repeat this process until all the dice have decayed or until they have repeated the process 10 times

5. Students will graph their results using the spreadsheet (with the roll number on the x and the dice left on the y as shown below)
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6. Then they will define the term half-life and determine the half-life of the dice

7. You could also have students repeat this process and have 1 group take out 5’s and 6’s, another group only take out 4’s or you could use 20 sided dice and then share their results.
Assessment:  Students will turn in their results for a class work grade.

NYSED Mathematics Core Curriculum Standards Addressed:

· A.A.9 Analyze and solve verbal problems that involve exponential growth and decay

· A.G.4 Identify and graph linear, quadratic (parabolic), absolute value, and exponential functions

· A2.A.6 Solve an application which results in an exponential function

· A2.A.12 Evaluate exponential expressions, including those with base e

· A2.A.53 Graph exponential functions of the form  y=bx for positive values of b, including b=e
· A2.S.6 Determine from a scatter plot whether a linear, logarithmic, exponential, or power regression model is most appropriate

· G.CM.2 & A2.CM.2 Use mathematical representations to communicate with appropriate accuracy, including numerical tables, formulas, functions, equations, charts, graphs, and diagrams

· A2.S.7 Determine the function for the regression model, using appropriate technology, and use the regression function to interpolate and extrapolate from the data

