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Problem: 

Write this into your lab book:
How can you simulate radioactive half-life?

Background Information

Radioactive isotopes are used to date fossils and rocks.  The dating is based on knowing four things:

1. the amount of the radioactive isotope in the rock when it formed

2. the element into which the isotope decays

3. the rate of decay

4. the amounts of isotope and new element in a rock or fossil

It takes 1.3 billion years for half of the radioactive isotope K-40 in a sample to decay (to change into Ar-40).  This time is K-40’s half life.  When a rock such as volcanic lava forms, it is assumed that the amount of K-40 in the rock is 100 percent and the amount of Ar-40 is 0 percent.

Procedure:

1. Place 100 pennies on the lab station.

2. Arrange the pennies so that their “head” sides are facing up.  Each “head” represents an atom of K-40 and each “tail” represents and atom of Ar-40.

3. Record the number of “heads” present at the start of the experiment (should be 100).

4. Gather the pennies into a cup and shake the cup well.  Let the shake represent one half life of K-40, which is 1.3 billion years.

5. Pour the pennies back onto the lab station and record the number of “heads” that are facing up.

6. Remove all the “tails” pennies.  They will no longer be used in the procedure.

7. Repeat steps 4-6 for a total of 5 half lives (five shakes).

8. Collect class data to determine the average number of “heads” present at each half life.

Analysis
1. Create a data table in which you record the number of half lives that have passed, the years since the fossil was formed, and the number of 40-K atoms left in the sample. 

2. Graph the average number of K-40 atoms (Y-axis) over time (X-axis).  Connect the points with a smooth line.  Remember, each half life represents 1.3 billion years. 
3. Answer the following in complete sentences:

a. Define the term “half life.”  What procedural part of the simulation represented a half-life period of time?

b. Pretend you are attempting to determine the age of a rock sample.  Use your graph to read the rocks age is it has:

i. 70% of its original K-40 amount.

ii. 35% of its original K-40 amount.

iii. 10 % of its original K-40 amount.

c. Explain how scientists might use K-40 radioactive dating to approximate a fossil’s age.  
