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Science in Motion

Juniata College

M&M’s® Half-Life Simulation
PA State Standards:

3.4.12.A
Apply concepts about the structure and properties of matter.


Explain how radioactive isotopes that are subject to decay can be used to estimate the age of materials.

2.2.11.C
Construct and apply mathematical models, including lines and curves of best fit to estimate values of related quantities.
2.5.11.B
Use symbols, mathematical technology, standard notation, mathematical rules, graphing and other types of mathematical representations to communicate observations, predictions, concepts, procedures, generalizations, ideas and results.
1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.

Introduction:
Half-life is the time required for one half of a radioactive material to decay or change into something else.  Radioactive atoms have nuclei that are unstable.  These nuclei become more stable by emitting particles or rays.  The half-life of an isotope is characteristic of that isotope, and its value can be from fractions of a second to billions of years.  Half-life values are constant - there is no known way to speed up or slow down this natural process.

Guiding Question:

Please answer the following question before beginning the lab.

What would a graph of time vs. radioactivity look like?  Draw your prediction below.
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Materials:

napkin
or paper towel
paper plate
plastic bag of 100 M&M’s®




Safety:
· There are no safety hazards for this experiment.

· This activity should be done in a classroom setting, not in a laboratory, as the M&M’s® may be eaten at the end of the activity.

Procedure:
1.  Each M&M® represents at atom of a radioisotope.  Mix the M&M’s® in the bag and pour them onto the paper plate.

2.  Those M&M’s® with letters face-down have “decayed” and should be counted and removed to the napkin.  Record the value in the data table by trial 1.  
3.  The M&M’s® with letters still showing are “radioactive” and should returned to the bag.
4.  Repeat steps 1-3 until all M&M’s® have “decayed.”

Data: 

Original Number of Atoms _______________  

	Trial
	Atoms Decayed

	1
	

	2
	

	3
	

	4
	

	5
	

	6
	

	7
	

	8
	

	9
	

	10
	

	11
	

	12
	


Calculations:
Graph the trial number vs. atoms decayed.  This graph will illustrate what a half-life curve looks like.  For this activity, each trial represents a half-life.  
The class data may be averaged and graphed to give a smoother curve.

For real half-life data, where data is recorded over time, the half-life is obtained as follows:
1.
Select two values on the y-axis.  One value should be twice as large as the other (60 & 30 for example).

2.
Draw lines from these points to your curve.

3.
Next, vertical lines should be drawn from where these lines intersect your curve to the x-axis.  The space between these lines on the x-axis is the half-life.  What these lines tell us is that half of the radioisotope has decayed and this is the amount of time that is required for it to happen.

Questions:

1.
Did half of the M&M’s® decay each time?  Why or why not?
2.
If the class data was averaged, did the graph look better?  Why or why not?

3.
Estimate the half life from the graph below.  Explain how you determined your answer.
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