Procedure: 
1. Place 50 atoms (pennies) into the shoebox 

2. Place lid on box and shake for 10 seconds 

3. Remove lid and take out the decayed atoms (represented by “tails up”) 
What does it mean when an atom has "decayed"?
4. Count the number of undecayed atoms (represented by “heads up”) left in the box 

5. Enter the number of decayed and undecayed atoms into Table 1. 

6. Repeat steps 2-5 until all the atoms have decayed 

7. Create a line graph to represent your data in Table 1. (# undecayed atoms vs. time) 

8. Choose a starting number of pennies between 25 and 100 and repeat the experiment, recording your data in table 2.
9. Make another graph of the data in table 2.
10. Use your graphs and data tables to help you answer the questions that follow.
	Table 1: 50 atoms and 10 second half-life 
	Table 2: ____ atoms and 10 second half-life

	Half Life 
	Time (sec) 
	Undecayed atoms 
	Decayed atoms 
	Half Life 
	Time (sec) 
	Undecayed atoms 
	Decayed atoms 

	1 
	0 
	50 
	0 
	1 
	0 
	100
	0

	2 
	10 
	
	
	2 
	10 
	
	

	3 
	20 
	
	
	3 
	20 
	
	

	4 
	30 
	
	
	4 
	30 
	
	

	5 
	40 
	
	
	5 
	40 
	
	

	6 
	50 
	
	
	6 
	50 
	
	

	7 
	60 
	
	
	7 
	60 
	
	

	8 
	70 
	
	
	8 
	70 
	
	

	9 
	80 
	
	
	9 
	80 
	
	

	10 
	90 
	
	
	10 
	90 
	
	

	11 
	100 
	
	
	11 
	100 
	
	

	12 
	110 
	
	
	12 
	110 
	
	

	13 
	120 
	
	
	13 
	120 
	
	

	14 
	130 
	
	
	14 
	130 
	
	

	15 
	140 
	
	
	15 
	140 
	
	


Questions: 
1. Approximately what percentage of the remaining atoms decay during each half-life? 
2. In your own words, describe a half-life: 
3. Compare Graph # 1 to Graph # 2. How they are similar and how they are different? (Provide examples of each).

4. Compare your Graph # 2 to the graphs made by the other lab groups. Do you notice any patterns or trends? Explain using the terms: half-life, decay, undecayed, atoms, and time. 
5. Look at your graph for figure 1.  If you find another student's pennies and you know they started out with 50 pennies and they now have 15 pennies left (undecayed), about how many half-lives have elapsed?  If each half-life is 10 seconds, about how long did this take?

6. Carbon-14 ( 614C)is a radioactive isotope frequently used to date archeological artifacts.  It has a half-life of 5,730 years.  If an artifact is found that has undergone 3 half lives, how old is the artifact?  What percentage of the original 614C atoms remains? You may find it useful to create another table, like tables 1 and 2, but using 5,730 yrs as the time for a half life and 100% as the starting "number" of atoms.
Note:  In practice, we cannot count the actual number of atoms in a sample.  Instead, we use the ratio of radioactive activity (measurable by a Geiger counter) to a "new" sample (i.e. one that has not yet undergone significant decay).  This results in the same percentages as counting the number of atoms would.

EXTENSION:

The equations A/A0 = 2-t/T and t=-T(log(A/A0)/log(2)) can be applied to half-lives.  In these equations: 

A=RadioActivity of the sample
A0=RadioActivity of a "new" sample.
t=time during which decay of the sample has occurred

T=Duration of half-life.

7. If a sample has 10% of the activity of a new sample.  How old is the sample, rounded to the nearest 10 years? 19,030
8. A wooden dagger handle is thought to come from one of the daggers that killed Julius Caesar (approximately 2040 years ago).  What percentage of activity (i.e. 100*A/A0) would this wood be expected to exhibit?

9. A 614C test shows that 78% of the 614C has decayed (with a possible error of ± 25 years).  Could this sample realistically be from Caesar's time? 
10. Does this prove whether or not the wood came from one of the Caesar-killing knives?  Justify your answer.
