Name:_____________________________


How old are you, really?

(simulating radioactive decay of isotopes)

Calculating the age of rocks and fossils helps understand the processes that occurred on earth.  Scientists have identified several isotopes and determined their half-life.  The isotope used to age rocks and fossils depends on the age of the substance.  The table below shows common isotopes and their uses:

	Parent
	Daughter
	Half-life
	Use

	Carbon-14
	Nitrogen-14
	5,730 years
	Archaeology

	Potassium-40
	Argon-40
	12,500 million years
	Geology

	Rubidium-87
	Strontium-87
	48,800 million years
	Archaeology

	Uranium-235
	Lead-207
	704 million years
	Geology

	Uranium-238
	Lead-206
	4.470 million years
	Geology

	Throrium-238
	Lead-208
	14,010 million years
	Geology


Pre lab Questions:

1) What is a half-life?

2) Why are half-lives useful for determining ages of really old things?

Part 1

Materials:  2 paper cups, approx 100 white/ black paper dots, 1 sheet of paper, one sheet of graph paper.

Procedure:

1. Pour your paper dots onto the sheet of paper.  

2. Turn all of the paper dots so that the “white” side is up.  Count all of the paper dots, this will be your “Atoms remaining” at zero half life.

3. The paper dots represent the radioactive atoms that may decay to a stable isotope or atom.

4. Pour the paper dots into the cup, shake the cup and pour the paper dots back onto the sheet of paper.

5. Remove and store (in the other cup provided) the paper dots that have flipped over.  paper dots that have flipped over have decayed.

6. Count the remaining paper dots that are still “white” side up.

7. Record the number remaining “paper dots” side up in the data box under Atoms remaining after 1 half-life.

8. Place the un-decayed “paper dots” back into the cup, cover and shake again.

9. Pour out again and remove the newly decayed atoms.  Record the number of un-decayed atoms remaining in the “Atoms Remaining” after 2 half lives.

10. Repeat the procedure until all of the atoms are decayed (you may use more or less columns than the data table provides).

Data Table

	Half-lives
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Perfect data
	100
	50
	25
	12.5
	6.25
	3.125
	1.563
	.782
	.39
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Graph your results, the class results, and the perfect half-life curve in a line graph.  Label the X-axis, half lives and the Y axis, number of radioactive atoms remaining.  Title the graph: Simulated Radioactive Decay

Conclusions/Questions: 

1) How are the three graphs similar?  How are the three graphs different?

2) In the case of actual radioactive elements, the amount of atoms decayed per half-life is very constant.  That is, the number (and percentage) of atoms decay is always one half.  Was the number of your “atoms” that decayed the same in each half-life or not?  How close was it?  Was the class data closer?  Why?

3) What do real radioactive elements release when they decay?  What are the 4 important types?  

4) If our radioactive paper dots took 8 half-lives to decay below the detection limit, and the isotope of paper dot had a half-life of 10,000 years.  How long did it take to decay to below detection?

5) Which isotope could be used to age each of the following:

a. 1500 yrs or less

b. 10,000 million yrs or less

c. 400 yrs or less

d. 200, 000 million or less

6) If you had a rock that dated to 4.6 billion years with one radioactive element, but you wanted to be sure you were right about that, what else would you do?

7) Label each of the parts of the following isotopic symbol.  What do they mean?        22286Rn

8) Mrs. Anderson just found a dried-out human mummy in the back of the classroom.  Apparently it was a student who died of boredom during a long lecture.  This student only had 25% of the original amount of 14C remaining.  The rest had decayed to 14N.  We know that the half-life of 14C is 5730 years.  How long has it been since Mrs. A cleaned the back of the room (or how old is the mummy)?

9) Assume the half-life of your element is 100 years: ESTIMATE 
a. How old are rocks if they contain 30% radioactive elements?

b. What if the rock contains only 10%

c. What if the rock contains only 50%

10)  Actinium-217 decays by alpha emission.  What element results?  Write a balanced nuclear decay equation below:




21789Ac 

  ____________  +  42He 

