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Half-Life Determination: Graphical Method

PA State Standards:

3.4.12.A
Apply concepts about the structure and properties of matter.


Explain how radioactive isotopes that are subject to decay can be used to estimate the age of materials.
2.5.11.B
Use symbols, mathematical technology, standard notation, mathematical rules, graphing and other types of mathematical representations to communicate observations, predictions, concepts, procedures, generalizations, ideas and results.
2.2.11.C
Construct and apply mathematical models, includeing lines and curves of best fit to estimate values of related quantities.
1.2.11.A
Read and understand the central content of informational texts and documents in all academic areas.

Background:

Half-life is the time required for one half of a radioactive material to decay or change into something else.  Radioactive atoms have nuclei that are unstable.  These nuclei become more stable by emitting particles or rays.  The half-life of an isotope is characteristic of that isotope, and its value can be from fractions of a second to billions of years.  Half-life values are constant - there is no known way to speed up or slow down this natural process.

Guiding Question:
Please answer the following question before beginning the lab.
What would a graph of time vs. radioactivity look like?  Draw your prediction below.
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Procedure:

The following sets of data are to be plotted on graph paper.  Plot the count rate (y-axis) as a function of time (x-axis).  Note that readings were not taken every day.  Leave spaces for those days when data was not collected.  Both sets of data may be plotted on the same sheet of paper, since their lines will not interfere with one another.  When the points are plotted, best fit lines should be drawn.
Data:
	Date
	I-131 (cpm)
	P-32 (cpm)

	1/14
	2760
	8673

	1/15
	2612
	8503

	1/16
	2383
	8042

	1/17
	2287
	7850

	1/18
	2088
	7342

	1/21
	1542
	6401

	1/23
	1322
	5794

	1/24
	1226
	5503

	1/25
	1166
	5199

	1/29
	819
	4540

	1/30
	737
	4166

	1/31
	684
	3942

	2/1
	600
	3832

	2/5
	512
	3185

	2/6
	403
	3052

	2/7
	385
	2769

	2/8
	343
	2797

	2/11
	255
	2397

	2/12
	263
	2274


Calculations:
The following procedure should be used to find half-life:

a)
Select two values on your y-axis.  One value should be twice as large as the other (2000 and 1000, for example).

b)
Draw lines from the values you selected on the y-axis to your curve.  Use a ruler to do this step.

c)
Draw perpendicular lines to the x-axis from where these first lines intersected your curve.  The difference in time on the x-axis is the half-life.  Compare your results with the accepted values.      


References:

The data used was adapted from an exercise in Nuclear Science, Pennsylvania Department of Education, 1977, p. 47.
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