Radioactive Decay Lab

Radioactive material decays by breaking apart or altering the nucleus and releasing energy.

All radioactive materials have a specific rate at which they decay. This rate is known as the half-life. It is the amount of time necessary for ½ of a sample to decay. The half-life can vary from less than a second to thousands of year. The half-life of Uranium-238 is 4,460,000,000 years (just for half of it to decay!). The half-life of Cobalt-60 is just under 11 minutes. As material is decaying, it is random in terms of which atoms in the sample decay at any given time.

This activity will simulate the decay of a sample of radioactive material.  The sample of material will be represented by a pile of Skittles – between 40 and 50 to start.

To determine which “atoms” decay, the “S” on the Skittles will be used. When a sample of Skittles is poured out, those that do not show the “S” have decayed and will be removed. Those showing the “S” are still radioactive and will be the sample size used in the next decay cycle.

ISTRUCTIONS:

1) The beginning number needs to be recorded in the data table.

2) The Skittles are then put in a cup, shaken, and poured onto a paper plate.

3) All Skittles that have the “S” down (not showing) have “decayed” and are to be removed from the sample – set them aside for use again!

4) Count the remaining Skittles and record in the data table.

Repeat steps 2-4 until all Skittles have decayed and are gone.

Repeat the whole process two more time, recording the data.

Average your data and record in the data table.

Dispose of the Skittles in a proper, safe manner.

Collect average data from three other groups and record in your data table.

On the graph paper, graph the Number of Particles vs. Time. Number of Particles are the number of Skittles and Time records the number of pouring out onto the paper plate. The graph should show all three data sets on the same graph (3 lines).

Complete a second graph in the same manner showing the four averages.

Data Table


	Observation #
	Trial #1
	Trial #2
	Trial #3
	Your Average
	Group #2 Average
	Group #3 Average
	Group #4 Average
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Evaluating the Data

1. What trend appears in the rate of decay of the particles?

2. Would this trend still be present if M&M’s were used like the Skittles?

3. Would this trend still be present if pennies were used – those that were tails decayed and were removed?

4. If this was Carbon-14, instead of skittles, with a half-life of 5,730 years, how many years would it take until all of the Carbon-14 had decayed?

5. If this was caffeine, instead of skittles, with a half-life of 4.9 hours, how long would the caffeine still be in my body?

6. If this was aspirin, instead of skittles, with a half-life of .25 hours, how long would the caffeine still be in my body?

7. How does the size of the sample at the start impact how long the sample takes to decay?

8. With this knowledge, would it make more sense to bury radioactive materials in big containers at one location or many small containers in lots of locations?

