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EXPONENTIAL DECAY LAB

Simulating Half Life
Materials
· 50 candy pieces (Skittles®)

· Resalable bag

· Cup & Paper plate

· Graph paper

Procedure
1. Place atoms (candy pieces) in a cup.

2. Cover the cup and gently shake for the specific amount of time that corresponds to the half-life of your candy. Half-life of Candium (Skittles®) is 10 seconds. 

3. Gently pour out candy onto a plate.

4. Count the number of pieces with the print side up. These atoms have "decayed."

5. Return only the pieces with the print side down to the cup. 

6. Record the time. (10 sec on the first trial; on the second trial it would be 20 sec and so on).

7. Gently shake the sealed cup again for the prescribed amount of time. 

8. Continue shaking and counting until all the atoms have decayed.
When you have obtained your own data, get results from 4 other groups for each experiment and find the average of your result and the four others for each throw number.

(Add your result plus the four others, and then divide by 5.)
9. Graph the number of undecayed atoms vs. time.

Table of Results

	Half-Life
	0
	1
	2
	3
	4
	5
	6
	7
	8
	9

	Total Time (s)
	0
	10
	
	
	
	
	
	
	
	

	Remaining atoms of Candium 
	
	
	
	
	
	
	
	
	
	

	Other group

	
	
	
	
	
	
	
	
	
	

	Other group
	
	
	
	
	
	
	
	
	
	

	Other group
	
	
	
	
	
	
	
	
	
	

	Other group
	
	
	
	
	
	
	
	
	
	

	AVERAGE
	
	
	
	
	
	
	
	
	
	


Graphing and Analyzing the Results

1. Use the graphing calculator to graph and analyze the data for the experiment.  Follow the steps below:

a) Enter the data for your experiment in your graphics calculator. 

· Put time in seconds  in L1  and average # of remaining atoms in L2.  

b) Find an exponential regression equation for the experiment. 

c) Choose WINDOW settings.  

· Xmin = 0  Xmax = 90  Xscl = 1  Ymin = 0  Ymax = 50  Yscl = 10  

· Graph the exponential regression  equation.  

d) Graph the line Y2 = 25 and use the  2nd TRACE Intercept feature to calculate where this line intercepts (crosses) the exponential regression curve.  Record your answer. What does the value y = 25 represent?

e) Complete the Analysis questions.

NOTE: When entering data from your Table of Results into L1 and L2, ignore throws for which the average number of skittles remaining is 0.

Analysis
1. Define half-life in your own words.

2. In the experiment, what was the half-life of the isotope Candium?

3. At the end of 2 half-lives, what fraction of the atoms was remaining?

4. Describe the shape of the curve from the graph of your data?

5. If you started with a sample of 600 radioactive atoms, how many would remain undecayed after three half-lives? 

6. Is there any way to predict when a specific piece of candy will land marked side up or “decayed?” If you could follow the fate of an individual atom in a sample of radioactive material, could you predict when it would decay? Explain. 

7. Strontium-90 has a half-life of 28.8 years. If you start with a 10-gram sample of strontium-90, how much will be left after 115.2 years? Justify your answer.

