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Background Information

All matter on Earth is made of elements.  Most elements are stable.  In other words they do not change under normal conditions.  But some elements exist in forms that are unstable.  Over time, these elements break down, or decay, by releasing particles and energy in a process called radioactive decay.  These unstable elements are said to be radioactive.  During radioactive decay, the atoms of an unstable element break down to form atoms of another element.  Radioactive elements occur naturally in igneous rocks.  Scientists use the rate at which these elements decay to calculate the rock’s age.
The half-life of a radioactive element is the amount of time it takes for one half of the atoms in a sample of that element to decay, or break down into atoms of the stable decay element.   Radioactive decay is one of the methods scientists use to measure geologic time and determine the absolute age of rocks and fossils.  The absolute age means that scientists can actually measure how old the rock is in years.  In this investigation you will experience a simulation, or model, for the half-life of a radioactive element. 

Procedure

1. Your group needs a Taco Bell box, 100 plain M & M’s, and a cup.  

2. Place 100 plain M & M’s into the Taco Bell box.  Make sure the “m” side is facing up for all of the M & M’s.  These represent radioactive M & M’s.  Enter the data into the data table for the 0 half-life period.
3. Close the lid of the box and shake the box for about 7.13 seconds (this represents 713 million years passing).  Enter the time passed into the data table.
4. Open the box.  Count the number of radioactive M & M’s and the number of decay M & M’s (those that have the “m” facing down).  Record into the data table (half-life period 1).
5. Remove the decay M & M’s from the box and put into the cup.
6. Repeat steps 3-5 for the remaining half-life periods.
	Half-life period
	Time passed (million years)
	# of radioactive M & M’s
	# of decay M & M’s

	0
	0
	
	

	1
	
	
	

	2
	
	
	

	3
	
	
	

	4
	
	
	

	5
	
	
	

	6
	
	
	

	7
	
	
	

	8
	
	
	


Data
Make a line graph showing the number of radioactive M & M’s vs. the time passed (million years)

Analysis/Conclusion Questions

1. What is the half-life of radioactive M & M’s (how many years does it take for half of the radioactive M & M’s to decay)?

2. After how many half-lives did the radioactive M & M’s reach zero?

3. What do you have left if the number of radioactive M & M’s reach zero?

4. How many years did it take for the number of radioactive M & M’s to reach 50? 25?

5. Suppose you had 90 radioactive M & M’s.  Using your graph, determine how many years had passed.

6. Suppose you had 40 radioactive M & M’s.  Using your graph determine how many years had passed.

7. After 2,000 million years had passed how many radioactive M & M’s would be left?  Number of decayed M & M’s?

8. Looking at the table of elements used in radioactive dating, identify which element the radioactive M & M’s represent.

	Elements used in radioactive dating

	Radioactive element
	Half-life (years)
	Dating range (years)

	carbon-14
	5,730
	500-50,000

	potassium-40
	1.3 billion
	50,000-4.6 billion

	rubidium-87
	47 billion
	10 million-4.6 billion

	thorium-232
	14.1 billion
	10 million-4.6 billion

	uranium-235
	713 million
	10 million-4.6 billion

	uranium-238
	4.5 billion
	10 million-4.6 billion


9. Can this radioactive element be used to determine the age of humanoid fossils?  Why or why not? (Remember from the timeline, humanoids first appeared 5 million years ago).
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Radioactive M & M’s











