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It’s a Wonderful Half-Life
Introduction:

  Radioactive isotopes are unstable atoms that decompose spontaneously into atoms of a different element.  This breakdown of atoms takes place at a set rate called half-life, which differs for each radioactive isotope.  Half-life is the amount of time it takes for one half of the atoms in a sample of radioactive isotope to decay into the atoms of a different element.  Because it is not practical for you to study the half-life of a real radioactive isotope, you will use a model to represent a radioactive isotope.

Purpose:

  To explore the phenomenon of half-life using a model.

  To construct a decay curve of the model atom.

Materials:


100 Skittles candies

Clock or watch

Balance


Two clean cups


Clean white paper

Procedure:

1) Label the cups “D” (decayed atoms) and “U” (Undecayed atoms). 

2) Place all 100 Skittles in the container marked  “U.”  Each represents one atom of the element Skittlitium.

3) IMPORTANT!  Note the time on the clock and record the time at the start of the experiment.

4) Find the mass of the sample of Skittlitium and enter this mass in the data table for decay cycle 0.

5) Shake the “U” atom cup and dump the Skittles on the paper.

6) Note that some of the Skittles landed printed side down and other landed printed side up.  

7) Remove the “decayed” atoms by placing them in the “D” atoms cup.  Find the mass of the remaining “undecayed” atoms and record this value in the data table.

8) Place the “undecayed” atoms back into the cup marked “U” and repeat steps 6 - 9 until there are no atoms left.  This may require more or less intervals than are on the data table.

9) Record the time you finished in the data table.

Data and Observations:



Time at start
__________



Time at end

__________



Total elapsed time
__________



Avg. time per interval __________

	Decay Cycles
	Decay Time (min)
	Mass of Undecayed Atoms
	Decay Cycles
	Decay Time (min)
	Mass of Undecayed Atoms

	0
	0
	
	8
	
	

	1
	
	
	9
	
	

	2
	
	
	10
	
	

	3
	
	
	11
	
	

	4
	
	
	12
	
	

	5
	
	
	13
	
	

	6
	
	
	14
	
	

	7
	
	
	15
	
	


Analysis:

1) Divide the total elapsed time by the number of decay cycles you used.  Enter this value on the line labeled “Average Decay Interval” AND in the block labeled “Decay Time” across from decay cycle 1.  Double this number for decay cycle 2, triple for decay cycle 3 and so on.

2) Plot a graph of the Mass of Undecayed Atoms versus Decay Time.  

Question:

Use your graph to determine the amount of time required for each of the first three half-lives.  Draw lines on the graph to show each of these.

1) Should these three values be equal?  Why or why not?

