
Sweet Age Dating

Student Handout

Name____________________________________ Period _________ Date _____________

Have you ever wondered how scientists know the age of rocks? We always hear the age of the Earth, but do you know how they calculated that age? In this activity you will discover the concept of half-life in radioactive decay and how the decayed product builds up over time. 

Purpose: To understand how the half-life of radioactive isotopes can be used to calculate the age of a rock.

Hypothesis:__________________________________________________________________
Materials:

· Plastic cup 






· 100 plain M&Ms®



 

· 3 color -pencils 
· clean piece of paper
Procedure:

1. Place all of the M&Ms® face up (the “M”s showing) on a piece of paper –these are the parent isotopes. Make sure each M&M® has a “M” printed on it.

2. Count & record the number of parent isotopes.
3. Put all of the parent isotopes into the cup, shake thoroughly for 10 seconds.
4. Pour the M&M®s back onto the paper; try to spread them out on the paper. Make sure that you do NOT flip any over.

5. Separate the M&Ms® that are facing down, these are the daughter isotopes (the decayed products). 

6. Count the number of parent isotopes that did not change during the first half-life.
7. Report the number of parents isotopes to the teacher & record on your data sheet .
8. Break after each round so that your teacher may collect all data. 

9. Repeat steps 3-7 eight more times (after all data has been collected, you may “dispose” of your M&Ms®).
10. Calculate the class totals for each half-lif .
11. Calculate the class average for each half-life.
12. Graph your data making 3 separate lines:

a. Number of remaining parent isotopes after each half-life, connect the point with a line using a colored pencil.
b. Class average of parent isotopes after each half-life, connect the points using a different colored pencil.
c. True half-life points, divide the starting number by 2 for each half-life (line starts at 100, half-life 1 = (100/2), half-life 2 = (50/2), etc). 

d. Extra: Calculate and graph the class daughter isotopes.
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                                           Calculate the class average using the following formula:

             Class average = ___class total____

                                                       number of teams


	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	




Questions:

1. What does the term half-life mean? __________________________________________
_______________________________________________________________________
2. Why didn’t each group get the same results? ___________________________________
_______________________________________________________________________
3. The true half-life line on your map is the mathematic representation of half-life. Which of the other lines on your graph is a closer representation of true half-life? Why do you choose that?____________________________________________________________
_______________________________________________________________________
4. If the half-life for M&Ms® is 5,000 years, how old would a sample be that had 25% of the parent isotope left? (hint: find out had many half-lives it went through) _______________
_______________________________________________________________________
_______________________________________________________________________
5. At 3 half-lives, how much of your parent isotope was left? What was your percentage of daughter isotopes? _______________________________________________________
_______________________________________________________________________
6. Scientists often use Uranium- Lead dating to calculate the age of rocks and fossils. If the half-life for Uranium- Lead (238U /206Pb) is 4.47 billion years old and you have a sample that has 50% of the parent isotope remaining, what is the age of the sample? _______________________________________________________________________
_______________________________________________________________________
7. Why is it important for scientist to find the age of rocks? __________________________
_______________________________________________________________________
Extra: How did the line for the class daughter isotopes compare to the other lines in the graph? Why do you think they had that relationship?________________________________
__________________________________________________________________________________________________________________________________________________
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