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Dating Rocks Student Activity Sheet

Example Problem: Potassium-40 (K40) decays to argon-40 (Ar40) with a half-life of 1.3 x 109 years. A rock is found in western Australia that contains 5 g of K40 and 35 g of Ar40. How old is the rock? 

Step 1: How many grams of the parent element were in the rock when it formed? Add the grams of parent element now to the grams of daughter element now to find out how many grams of parent element were in the rock when it formed. 

5 g of K40 + 35 g of Ar40 = 40 g of K40 in rock when it formed 
Step 2: How many half-lives have elapsed (gone by) since the rock was formed? In each half-life, one-half of the parent element will decay. So to find out how many half lives have gone by since the rock formed, count how many times you have to divide your answer from Step 1 in half before you get to the amount of parent element that you have today. 

	40 g / 2 = 20 g 
	1 half life 

	20 g / 2 = 10 g 
	2 half lives 

	10 g / 2 = 5 g 
	3 half lives 


So, 3 half lives have elapsed since our rock was formed. 
Step 3: How old is the rock? Multiply the number of half-lives elapsed since the formation of the rock by the length of the half-life for that isotope (form of the element). 

K40 has a half-life of 1.3 x 109 years 

3 half lives x 1.3 x 109 years/half life = 3.9 x 109 years.  

The rock is 3.9 x 109 years old (3.9 billion years old).

Questions:

1. Organic remains contain both the stable carbon-12 and the radioactive carbon-14. Carbon 14 (C14) decays to nitrogen 14 (N14) with a half-life of 5.6 x 103 years. A fossilized bone is found with 2 g of C14 and 62 g N14. How old is the bone? 


2. Uranium-238 (U238) decays into lead-206 (Pb206) through a multi-step process that has a half-life of 4.5 x 109 years. If a rock is formed today that has 120 g of U238, how many grams of U238 will there be in 9 x 109 years? 



3. What is the half-life of element X if 80 years ago the sample had 16 g of element X and now the sample has 1 g of element X? 


4. In 2014  a.d., NASA plans on sending the first probe to Mars that will bring back a rock sample from the planet for analysis.  If a rock sample is returned to Earth that containing 8 g of K40 and 56 g of Ar40, how old is the rock?
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