Determination of absolute time : 



Name





Absolute time is determined through the use of radiometric dating. The radioactive isotope Carbon 14 ( C-14 ) has a half life of 5730 years. This means that if you started with 50g of C-14, after 5730 years you would have 25g. After 11,460 years, you would have 12.5g. After 17,190 years, you would have

g. The C-14 changes into stable N-14. As the amount of C-14 diminishes, the amount of N-14 increases. All living things have both isotopes of Carbon, C-12 and C-14, in their bodies. They stay at a constant ratio. Once an organism dies, it no longer takes C-14 into its body and the ratio of C-14 to C-12 decreases. The ratio of C-14 to C-12 can be used to determine the age of fossils.


The way in which half the atoms of a sample decay in a certain amount of time can be difficult to understand. However, the process is actually simple statistics. Today, we will use a group of pennies to show the way half life works. We will then use the data we collect to construct a graph and use this graph to help us date various fossils.

Procedure:


Each lab group will take a cup with 100 pennies. Shake up the pennies and carefully dump them out on the floor or lab table. Count out all the pennies that land on heads and record this number in the data section. Place all the heads back in the cup and put the tails off to the side. Shake up the cup and dump them out again. Record the number of heads. Place the heads back in the cup. Repeat the process above five times, or until only one penny left, whichever comes first.

Put all the pennies back in the cup. Repeat the procedure above recording your results under second trial.


Average your results from both trials together and record your results under average trial.

Data:

Trial 1 

100







 




Trial 2
100












Average
100













Use a piece of graph paper to graph your average results. The vertical axis is the number of pennies. The horizontal axis is the number of times you had to shake up and dump the pennies. When making a graph, you should try and use as much of the paper as possible. Spread the graph out so that you results are more visual. The vertical axis is going to be equivalent to the percentage of radioactive isotope that you have, 100% at the top 0% at the bottom. The number of times you dumped the pennies is going to equal the half life of C-14, 5730 years.

Use the graph to answer the following questions:

1. How many years did it take to get down to one penny?

2. Would it be accurate to try and date a fossil that is 100,000 years old? 

Why or why not?

3. About what percentage of the sample is left after 2000 years?

4. After how many years will 10% of the sample be left?

5. If you started with 1000g of C-14 in a fossil and your primitive detection device can 

only detect C-14 when their is at least 10g present. What is the oldest the fossil could possibly be before you were unable to date it?
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For the following questions, you will be given the original amount of C-14 present in the fossil and the amount now present. By dividing the amount now present by the original amount and multiplying by 100, you will come up with a percentage of C-14 remaining. If you compare this percentage to the graph you constructed, you should be able to determine the absolute ages of the fossils present.

  Original   Now   %C-14
Age (Exp.)
Age (The.)
1. 100g      95g

2. 15g        8g

3. 10g        5g

4. 4g          3.5g

5. 3g          1g

6. 10g        2.8g

7. 6g           1.5g

8. 8g                    



11,460

9.                 2g
  


17,190

10.              10g    



20,000                   
Which fossil is out of place according to the laws relative dating? 

 Why? 


