50/50

     
1.) Suppose 100 pennies are placed heads up in a box, covered, and shaken vigorously. Using your knowledge of probability, how many pennies do you predict would remain heads up?  Explain your thinking.


Procedure for the Experiment

1. Place all 100 pennies inside the box, heads up.

2. Cover the box and shake vigorously for about 5 seconds.

3. Open the box count, record, and remove all pennies that are now tails.

4. Count and record the number of pennies remaining heads up.

5. Repeat steps 2-5, four more times only with remaining heads each time. Each shake represents 1 half-life. (Do Not return any pennies into the box)

2.) Use the space provided to organize your data into an appropriately labeled table.


3.) Using the axes below, develop a graph showing the relationship between the heads remaining and the number of tosses.  


4.) Pool your data with the other groups to obtain a class average for each half-life. On the same graph, using a different color, plot the class average.
5.) How does your data result compare with your prediction?  Explain.
With further research Rebecca discovered the following half-life information.

	Radioisotope
	Half-life

	Bpolonium-215
	0.0018 seconds

	Iodine-131
	8.07 days

	Radium-226
	1600 years

	Carbon-14
	5730 years

	Potassium-40
	1.25 billion years

	Uranium-238
	4.5 billion years


6.) If in a given sample of Rebecca’s rock there was 12.5% of the original Potassium-40, how many half-lives has her rock incurred? Explain your reasoning.
7.) A given sample of Rebecca’s rock  initially contained 185mg of  Potassium-40 and now contains 46.25mg. How old is her rock in years?  Explain your reasoning.








































































 

































8.)A given sample of Bob’s rock initially contained 465mg of Potassium-40 and now contains 58.125mg. How old is his rock in years?  Explain your reasoning.
9.) Whose rock specimens are actually older? Explain your answer.

10.) Using the ages of Rebecca’s and Bob’s rocks, predict which island is older.  Explain your reasoning.  

​​​​​​

11.) Why do you think they used the radioactive decay rate of Potassium-40 rather than the rate of Carbon-14?
​​​​​​

12.) Using a periodic table, determine the type of radioactive decay that  Potassium – 40 goes through when converted into chlorine 38.  Exactly what type of subatomic particles are ejected from the nucleus of the potassium –40 atoms during this process?

13.) Exactly what types, and how many of each  subatomic particles are ejected from the nucleus of the potassium –40 atoms during this process?

(
Rebecca and her friend Bob both spent their summer vacations in different locations.  Rebecca enjoyed her vacation in Hawaii with relatives, while Bob vacationed hiking in Iceland.  Both were planning to take a Geology course in the fall semester and collected a variety of rock samples from both locations.  





In a discussion, Bob decided that his rocks are older than Rebecca’s rocks.  Yet, neither have proof of their specimens’ ages.  In conversation they recalled that carbon-14 is used to date organic remains because of its relatively short half life of 5730 years. They decided to do some research and discovered that radioactive dating of rocks is done using the isotope of Potassium-40 which has a much longer half-life. They found half-life to be defined as the amount of time it takes for one half of a given amount of a radioisotope to decay to a stable state.  





They realized that the probability of tossing a penny and it landing a head or tail is 50/50 which could represent a half life, Rebecca and Bob developed the following activity to help them better understand the term half-life and investigate the question: Who has the older rocks?








Materials for the Experiment


1 Box with cover


100 pennies (with heads & tails)


Calculator


Pencil


Pencil with a second color
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