TEACHER NOTES

HALF-LIFE SIMULAB

MATERIALS SET UP

Per pair of students:

Computer with following files installed:    --VMDL Universal






        --File folder containing data files

graph paper


The data file folder contains ten files, each controlling a simulation that will result in a different half-life value.  The table below contains the file names, along with the approximate half-life value for that simulation.

	File Name
	Half-life (time units)

	Radio0.003.txt
	248

	Radio0.0033.txt
	210

	Radio0.0035.txt
	217

	Radio0.0037.txt
	195

	Radio0.0040.txt
	193

	Radio0.0043.txt
	170

	Radio0.0045.txt
	185

	Radio0.0050.txt
	153

	Radio0.0053.txt
	143

	Radio0.0055.txt
	126


RUNNING THE SIMULATION
Students may need to be reminded initially that there is no ‘reset’ function in this software.  Therefore, the only way to restart the simulation is to close the file, then reopen it.  More data files can be created by simply copying any of these files, and saving the copy under a different name.


If students click on the ‘no atoms’ button, the program simply does not visually display the

 red ( blue color change and runs a bit faster.  However, the data generated is still valid, there really is no need to speed up the simulation at its current settings.  In fact, slower is better, in terms of conceptualizing what is happening during radioactive decay.

ENRICHMENT/EXTENDED ACTIVITIES

Students who are comfortable with the use of Excel or similar spreadsheets may be allowed to input data directly into a spreadsheet and then use the software to produce the graph.  A printout of the table and graph can then be attached to the report.  This may not be possible if adequate numbers of computers are not available.


Advanced students may calculate the natural logarithm of the # of shakes (t) and plot the # of cubes (N) vs. ln t.  The slope of this line is equal to the decay constant k.

A theoretical half-life can then be calculated from the following equation:   T½   =  .693 / k .

An experimental half-life value can be obtained from the N vs. t graph, and a percent error calculation may also be included.  In addition, the sophistication of the post-lab questions would require upgrading for honors-level students.

FOR USE AS A DEMONSTRATION


This procedure can be used in situations where few computers are available.  In this case, the data can be gathered as described in the lab procedure and students can obtain the half-life by graphing.  The simulation can then be run for a different ‘isotope’ whose half-life is significantly different and the results can be compared.

