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Simulating Radioactive Decay with m&m Candies
Background:  Many substances, like fossils or rocks, contain small amounts of radioactive isotopes of elements.  Over time, these radioactive isotopes of these elements give off radiation and change into decay elements.  For example, carbon-14 is a radioactive isotope that decays into nitrogen-14, a stable decay element.  The half-life of a radioactive isotope is the amount of time it takes for half of the sample of that isotope to decay.  To find the age of a rock of fossil, you compare the amount of radioactive isotope to the amount of decay element.

Purpose:  To use m&m's to simulate how radioactive elements decay over several half-lives.

Materials/ Roles Played:

1. m&m with the "m" side up = a single atom of carbon-14, a naturally radioactive element found in living things.

2. m&m with the "blank" side up = a single atom of nitrogen-14, the decay element formed when C-14 decays.

3. Shaking and dumping the m&m's = a half-life, in this case, 5730 years.

Procedure:

1. Count your m&m’s to get the starting number and record that number in your data table.

2. Make your prediction of perfect decay on your data table.

3. Place all the m&m’s in the cup, cover the cup with your hand and shake it.

4. Dump the pieces onto the paper towel.

5. Separate the pieces with the “blank” side up from the pieces with the “m” side up.  Count and record these numbers in “1 H.L.” row.

6. Set the “blank” pieces aside.  They represent the decay element N-14 and they will not be used again.

7. Place ONLY the “m” side up pieces back into your cup and repeat steps 3 & 4.

8. Again, separate the pieces that are blank from the pieces with the “m” side up.  Record the number of “m” side pieces that remain on the next row of the data table 

9. Subtract the number of “m” side pieces remaining from the starting number to calculate the TOTAL number of “blank” pieces created thus far.  Record this difference in the data table.

10. Repeat Steps 7-9 until you only have one piece left at the end of a shake.

11. Complete the data table, graph, and analysis questions.

Data Table:

	Half-Life #
	Prediction of perfect decay (#)
	Prediction of perfect decay (%)
	# of “m” side up pieces
	# of “blank” side up pieces
	% of starting # left :
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	Total Time passed since death (yrs) [1/2 life of C-14 = 5730 yrs]

	0


	Starting #: 
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Data Analysis: Graphing

Graph the radioactive decay of carbon-14 by plotting the # of pieces remaining vs. # of half-lives.  Draw a curve to connect the points. 


Pieces

Remain
AAnalysis Questions:  Write answers NEATLY on a separate sheet of paper.

1. What does the tossing of the m&m’s and the pieces removed represent?

2.  Refer to your data table, how many years did it take for there to be only 12.5% of the C-14 left?  How many half-lives is this?
3. Think backwards.  You find a fossil that has 25% C-14 and 75% N-14.  How old is it?

4. Uranium-235 is another radioactive element which has a half-life of 713 million years.  It decays to Lead-207.  Make a table of Uranium-235 decay through 5 half-lives.

5. Approximately what percentage of Uranium-235 will be left after 2139 million years (2.139 billion years)?

6. If you find a rock with 6.25% Uranium-235 and the rest Lead –207, how much time has passed?
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