Name:___________________________________




Band:________

Algebra II | Packer Collegiate Institute | 2008-2009



C-14 DATING



You might have heard of carbon dating. The details of how it works are fascinating. It involves biology, chemistry, physics, and math! If you want to learn about the details of Carbon-14 dating, just do a google search. A simple explanation can be found here: http://www.thetartan.org/2009/2/23/scitech/howthingswork
There are two key points that you should understand.

The first: Carbon-14 is radioactive. It decays. In other words, if you have a huge ball of Carbon-14 and you let it sit for thousands of years, there will be less and less Carbon-14 in it. It will take about 5750 years for there to be half the original amount of carbon 14 in it. We call 5750 the half life of Carbon-14.
The second: Living organisms have a certain proportion of Carbon-14/Carbon-12 in them. This ratio remains pretty constant when the organism is alive because of the certain biological processes. However, when the organism dies, these biological processes stop. And because Carbon-14 is radioactive and decays, the ratio of Carbon-14/Carbon-12 decreases also. 
Scientists can determine—using these two facts—how much Carbon-14 an object has lost. 
PROBLEM: 

Archaeologists discovered that the linen wrappings from one of the Dead Sea Scrolls had lost 22.3% of its carbon-14 at the time it was found. How old was the linen wrapping?

When the organic material used to make the wrapping died, assume it had 100% of its Carbon-14 in it… however and it decayed over time.

	Years since organic matter was alive
	Amount of Carbon-14
	Carbon-14/A (% of Carbon-14 left)

	0
	A
	100%
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Fill out this graph. Be sure to label the x-axis with numbers!

Questions: 

(A) Estimate how many years it took until there was about 60% of the original amount of Carbon-14 left.

(B) Estimate how many years before 22.3% of the original amount of Carbon-14 was lost?

(C) Come up with an exponential equation 
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, were 
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 represents years and 
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 represents the % of Carbon-14 that is left, from the day that the living organism died. (Refer to the penny experiment for help!)




(D) Use your equation – and your graphing calculator – to find precisely when there is 60% of the original amount of Carbon-14 left.




(E) Use your equation – and your graphing calculator – to find precisely when 22.3% of the original amount of Carbon-14 is lost.   
HOMEWORK:

1. A mummy discovered in the pyramid Khufu in Egypt has lost 46% of its Carbon-14. Determine its age.

2. The statue of Zeus at Olympus in Greece is one of the Seven Wonders of the World. It is made of gold and ivory. The ivory was found to have lost 33% of its carbon-14. Determine the age of the statue.

3. Different radioactive substances decay at different rates. The half-life of Polonium is 3 minutes while the half-life of Plutonium 23,105 years. Just like question (C) above, come up with similar equations to describe the decay of these elements: 
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 for Polonium (where 
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 is in minutes) and 
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 (where 
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 is in years).

4. Describe how the penny simulation and carbon-dating are related. In other words, why did I make us do these two things? What is similar between the two? What is different?
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