TEACHER NOTES

“SWEET DECAY” LAB
MATERIALS SET-UP

Per pair of students:



marked sugar cubes (30-50)

small lunch-size paper bag to hold sugar cubes

Marking sugar cubes:  


Using a permanent marker (such as a Sharpie), place an “X” on one face of each sugar cube.  In order to

produce variation in calculated half-lives, one may modify some of the set-ups by marking TWO faces on each sugar cube with an “X”.  An easy way to keep track of this variation is to number the paper bags and ask students to record this number on their lab reports.  For example, the odd-numbered bags could contain cubes with one marked face, and the even-numbered bags would then contain cubes with two marked faces.

Keep a supply of extra marked sugar cubes on hand, in the event that the number of cubes in some paper

bags has decreased substantially.  Also, over time, it is possible that the two types of marked sugar cubes 

may mix.

RUNNING THE SIMULATION


The introduction is written to review pertinent concepts before students begin the activity.  The directions are self-explanatory; careful supervision is necessary at the beginning of the activity to ensure that all groups have begun the simulation in the proper manner.


If any students are drawing incorrect conclusions while completing the “Analysis/Conclusions” portion, check to be sure that the data has been properly graphed.

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.

