





        Radioactive Dating: Penny Lab



Background:  
An isotope is an atom of an element with a different number of neutrons.  Radioactive isotopes are unstable, and will eventually decay (or break down) into another, more stable substance.  All radioactive isotopes decay at a constant rate, which is defined as a half-life.  A half life is the amount of time is takes for one half of the isotope to become the more stable substance.  For example, suppose we have 200 atoms of a radioactive isotope. After five years, 100 of the atoms had decayed into stable substances. The half-life of this substance is five years. After 10 years you would expect one half of the 100 radioactive atoms to be left or only 50 atoms would remain. In other words, one half of the remaining atoms will decay during each half-life. At the end of the next half-life (or after 15 years…), 25 radioactive atoms would remain.


Most radioactive substances take long periods of time to decay (for example Plutonium-239 takes 24,400 years to go through 1 half-life!  Uranium-238 has a half-life of 4.5 million years).  Because we don’t have that kind of time we will use pennies in this lab to simulate the action of these radioactive substances.
Background Part II:  
Every living organism contains approximately 160 mg. of Carbon-14. Since this radioactive isotope is found in every living organism from the fossils of dinosaurs to humans living on earth today, scientists can use this element as a means of determining the age of fossils that are discovered. Once that organism dies, the amount of Carbon-14 in the fossil slowly decreases as the Carbon-14 decays. The half-life of Carbon-14 is 5,700 years so the amount of Carbon-14 will slowly decrease as time passes. The smaller the quantity of Carbon-14 in a fossil, the older the fossil. Use this information to answer the following questions.
Procedure:

1. Gently drop 10 pennies on your work table.


2. Separate the heads from the tails.


3. Count the number of heads and record that number in the Groups Result section of Data Table1.

4. Pick up the pennies that were heads and gently drop them on the table again.


5. Separate the heads from the tails.


6. Count the number of heads and record that number in the Groups Result section of the Data 
 
     Table.


7. Repeat Steps #4 - 6 until either you have no more heads or the table is completed.


8. When your group has finished, record your results on the board.

9. Once the rest of the class has filled in their data, add up the results from each group for each 
            trial. Then determine the percent of heads left after each trial. Write the percent in the Data 
 

Table in the Class Result section.


10. Make TWO line graphs showing the percent of heads remaining. The number of trials is on the 
             X-axis starting with Trial 0 and the percent of heads left is on the Y-axis. The first graph should 
             show the class results as a percentage and the second graph should show the theoretical percent
 

 that should have remained.  You do not graph your individual results.
	Analysis:
	
	

	Trials
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Our Results
	10
	
	
	
	
	
	
	
	
	
	

	Class Results
	100%
	
	
	
	
	
	
	
	
	
	

	Theoretical Results (%)
	100
	50
	25
	12.5
	6.25
	3.125
	1.56
	0.78
	0.39
	0.2
	0.1


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


Conclusion:
1. Why is radioactive Carbon 14 used to determine the age of fossils?
2. Why were pennies and not actual Carbon-14 used in this activity?
3. What does the term half-life mean - in reference to radioactive substances?
4. A fossil jawbone from a hominid contains 10 mg. of Carbon-14. How many half-lives has the Carbon-14 in this fossil bone gone through? 
5. How old is the artifact from question #4?
6. If another fossil bone contained 2.5 mg. of Carbon-14, how old is this fossil?
7. If a fossil bone is estimated to be about 40,000 years old, how many half-lives has the Carbon-14 in this fossil bone gone through?


