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Nuclear Popcorn
Owen Hirschi

Nuclear decay


	Time Frame:
	Subjects:

	1 50-60 min class period
	Physics, Math, Science, Statistics


	Objectives:

	Intended Learning Outcome:

Help students visualize the rate of radioactive decay.
– Reason Mathematically

– Make predictions

– Construct tables and graphs to describe and summarize data

– Collect and record data

– Understand science concepts and principles


	Background Information:

	This exercise is meant to show that by eliminating random kernels, the process of radioactive decay can be simulated.


	Background Information:


	

	Background Information:


	

	Materials:

	Data Analysis sheet for each student
128 un-popped popcorn kernels,  M&M’s, Skittles, coins or poker chips with stickers on one side may also be used. M&M’s move the pace of the game quicker than popcorn kernels.


	Materials:

	

	

	

	Procedure:

	Divide into smaller groups of 3-5.  Each group should have their own popcorn kernels.

This lab will simulate radioactive decay. By eliminating random kernels, the

process of radioactive decay can be simulated.

Procedure:

1. Select a cup with kernels in it

2. Carefully “spill” the kernels onto the table. Do not drop them since the kernels have a tendency to bounce. Spread them out widely.

3. Each kernel has a “point” on it. If the kernel points towards the front of the room IN ANY WAY, it is still “good” and you place it back into the cup.

4. The kernels that point towards the back of the room IN ANY WAY is “decayed” and is pushed off to the side.

5. An option is to have any kernels that are pointing EXACTLY to the sides of the room will have their fate decided by paper-rock-scissors, best 2 out of 3.

6. Count how many kernels are still good and record that in your data table. ( Available here, http://energysolutionsfoundation.org/discs/Green/NuclearPopcorn.pdf )
7. Repeat the procedure until all kernels have decayed.
Data Analysis:

1. Make a graph with spills on the x axis and kernels remaining on the y axis. (http://energysolutionsfoundation.org/discs/Green/NuclearPopcorn.pdf )
2. On the same graph, plot expected kernels remaining on the y axis.

3. How accurate does your graph represent decay?

4. Each spill represents a “half-life.” How many kernels were eliminated during the first half-life?

5. How many kernels were eliminated during the second half-life?

6. For each successive half-life, does the number of kernels increase, decrease or remain the same?
7. What percentage of kernels were eliminated during the first half-life (100 x #decayed kernels / 128)?

8. What percentage of kernels were eliminated during the second half-life (100 x #decayed kernels / amount remaining after 1st half-life)?

9. For each successive half-life, does the percentage of kernels eliminated increase, decrease or remain the same?

10. Suppose a popcorn company spilled one million kernels on the factory floor. Can you estimate how many kernels will be pointing east in some way?

11. If your answer to #10 was yes, about how many will point east? If your answer was no, why not?

12. Inside the batch of one million kernels, there is a magical blue popcorn kernel, which follows the same laws as regular kernels. Can you predict which way the magic blue kernel will be pointing after it spills?

13. If your answer to #12 was yes, which way will it point? If your answer was no, why not?

14. Does half-life depend on the mass of the sample?

15. Does half-life predict when individual elements or atoms decay, or only the probability that those elements will decay? # of Kernals (y)


	Assessment:

	Look at the students data sheets and graphs to check for completion.  Encourage participation in group discussions.



	Additional Content:

	The students data table and graph can be found at http://energysolutionsfoundation.org/discs/Green/NuclearPopcorn.pdf 
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	Energy Solutions Foundation, Energy Education Outreach, Alphas, Betas, Gammas, Oh My! http://energysolutionsfoundation.org/education_outreach.php
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