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Half a life is better than none
Owen Hirschi

radioactivity


	Time Frame:
	Subjects:

	One class period
	General Science, Environmental Science, Statistics


	Objectives:

	Intended Learning Outcome(s):

Understanding radioactive decay by using statistical methods to gather and compare data.
– Reason Mathematically

– Represent mathematical situations

– Construct tables and graphs to describe and summarize data

– Collect and record data

– Understand science concepts and principles


	Background Information:

	The nucleus of a radioactive atom (parent)is unstable, and will over time decay into a “daughter”, by emitting radiation. The exact time an individual atom will decay can not be determined so it is considered a random event. While the decay of individual atoms is random, the rate of decay of a large number of atoms, where all of the atoms are of the same isotope, is predictable. The time it takes for one half of a population of atoms

to decay is defined as the radioactive half-life. Each isotope has a characteristic half-life. This game identifies how a multiple random events can deliver a non-random result.


	Background Information:


	A teachers guide, including answers and needed graphs, can be found here. http://energysolutionsfoundation.org/discs/Green/HalfLifeIsBetter.pdf 



	Background Information:


	

	Materials:

	2 dice per group of 4

Data sheets (included)

Pencil

Calculator


	Materials:

	

	

	

	Procedure:

	The teacher assigns students a number from 2-12, which represents a radioactive isotope

 _____ is your

number assigned by your teacher. This is your “radioactive isotope.”
1. Roll your pair of dice 36 times. Record the sum of the dice for each roll

in the data table below. Remember to only make 36 rolls.  Use the data table from http://energysolutionsfoundation.org/discs/Green/HalfLifeIsBetter.pdf
2. Now look at your completed data table.

a. How many times did you roll your assigned number?_______.

b. If each time you rolled represented a decay event, how many decay events did your radioactive isotope experience? _______ (hint: these numbers are the same!)

Analysis:

The histogram below is used to graph the decay events for all 11 isotopes (2-12) over an arbitrary time period, represented by the 36 rolls of the dice.  Assume that the same number of atoms (128) of each isotope were present at the start of the period. Fill in the results distribution from Table 1A on Graph 1, by shading in the boxes. (Use the histogram http://energysolutionsfoundation.org/discs/Green/HalfLifeIsBetter.pdf 

1. Based on the results of your 36 rolls and the graph you produced,

a. Which radioactive isotope/number(s) have the longest decay rate?________.

b. Which radioactive isotope/number(s) have the shortest decay rate?________.

c. Which radioactive isotope/number(s) have the most radioactive isotopes left at the end of your 36 rolls? ____________.

d. Which radioactive isotope/number(s) have the fewest radioactive isotopes left at the end of your 36 rolls? ________

2. Get in a group of four students. Compare your Graph 1 to your classmates.

a. How many of your classmates have a graph that is almost identical to yours? Explain why this is.

b. How many of your classmates have a graph that is opposite (inverted) to yours? Explain why this is.
Now in your group, complete Table 2.
http://energysolutionsfoundation.org/discs/Green/HalfLifeIsBetter.pdf
Fill in Graph 2 with the averages for each radioactive isotope/number from Table 2, by shading in the boxes. Round your averages to the nearest whole number.
3. Compare Graph 2 to Graph 1. Explain how they are similar.
Now collect the data from all other groups in the class to complete Table 3 and calculate the average. Round your averages to the nearest whole number. http://energysolutionsfoundation.org/discs/Green/HalfLifeIsBetter.pdf
Fill in the average values from Table 3 onto Graph 3.
4. Compare the three graphs and explain how they are similar.

5. If half of the atoms decayed during the one-hour observation period, estimate the number of half-life’s that occurred during the previous hour?  The table below shows some common radioactive isotopes and their calculated half lives. Use it to answer questions 6-8

6. Scientists estimate that Earth is about 4.6 billion years old. Based on this information, approximately how many half lives ofUranium-238 have happened?

7. Based on this data, approximately what percentage of Earth’s original Uranium-238 is no longer Uranium-238, and has decayed to a Daughter Isotope?

8. Persons diagnosed with thyroid cancer are often treated with a dosage of Iodine-131. These people are often kept isolated until the original dose of Iodine-131 is about 25% as radioactive as the original. Knowing this, how many days must a person treated with Iodine-131 remain isolated? http://energysolutionsfoundation.org/discs/Green/HalfLifeIsBetter.pdf
Statistics Activity:

9. Fill in how this histogram would look if you were to roll the dice one thousand times. http://energysolutionsfoundation.org/discs/Green/HalfLifeIsBetter.pdf
a. Why do you think it would look like this?

b. Which numbers should occur more often?

c. Did your results come close to this?

d. Which numbers should occur least often?

e. Did your results come close to this? How can these results be best explained?


	Assessment:

	Check charts and graphs for completion and understanding.



	Additional Content:

	The students data tables and graphs, as well as teacher keys and guides can be found at http://energysolutionsfoundation.org/discs/Green/NuclearPopcorn.pdf

	References:

	Energy Solutions Foundation, Energy Education Outreach, Alphas, Betas, Gammas, Oh My! http://energysolutionsfoundation.org/education_outreach.php  
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