NAMES ____________________________

“SWEET DECAY”

INTRODUCTION


We have discussed how radioactive atoms spontaneously and randomly undergo radioactive decay.  Because this involves changes in the number of protons and/or neutrons, the original element changes into a different element.  If this new atom is stable, then decay ends.  If not, the new daughter nucleus will undergo further radioactive decay, until a non-radioactive (stable) nucleus is formed.


In this activity, you will use sugar cubes to model what happens during spontaneous, random radioactive decay.  

MATERIALS





bag of sugar cubes








OPTIONAL:  computer with EXCEL or other spreadsheet

PROCEDURE
1.  Obtain a bag of sugar cubes.  Note that either one or two sides of each cube are marked with an “X”.  The

   cubes should all be marked in the same way (all with one “X”, or all with two “X”’s).  If there is a

     problem with this, please see your teacher.

2.  Count the cubes.  This will represent your first data point, at zero “shakes”.

3.  Shake the bag of cubes and pour them out onto your desk or lab bench.  Remove any cubes with an “X”

     facing up.  Record the number of cubes remaining.

4.  Place the remaining cubes back in the bag, shake and pour them out onto the bench.   Again, remove those 

     cubes with an “X” facing up and count the number of remaining cubes.

5.  Repeat these steps until all the cubes have been removed.

DATA
    In the space below create a data table to record your data. The first column should be labeled “#

                 of shakes”, and the second column should be labeled “# of cubes left”.  Begin with Shakes = 0 and 

                # of Cubes left = (your beginning total)



OPTION:  YOU MAY USE EXCEL TO CONSTRUCT YOUR TABLE AND GRAPH IF YOU WISH
CALCULATIONS  On the grid below, graph your data.  Place “# of shakes” on the x-axis, and “# of 

cubes left” on the y-axis. Use as much of the axes as possible.  (In other words,

your drawn graph should not be ‘scrunched’ up in the corner of the grid!)




LABEL BOTH AXES.    JOIN YOUR POINTS WITH A SMOOTH CURVE.

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


ANALYSIS/CONCLUSIONS

1.  Divide your total number of sugar cubes used by 2.  Find this value on the y-axis of your graph.  The

   value of x that corresponds to this number is your half-life.
     According to your graph, what is your half-life (in shakes): ________________

2.  Two half-life periods would leave only ¼ of your sugar cubes. 

    a.  How many sugar cubes would this be? ________________

    b.  What is the value of x (in shakes) corresponds to this # of cubes?  ____________

    c.  Compare this value to your half-life from Question # 2.

3.  a.  How many of your cubes SHOULD be left after three half-life periods?  _______________

     b.  According to your graph, how many cubes were ACTUALLY left after 3 decay periods? _________

     c.  How do these two values compare to each other?

4.  a.  What would the half-life have been if you had started with 5000 sugar cubes? _______________

    b.  “Why would that be the case?

5.  How could you change the half-life of the sugar cubes?

6.  Very briefly summarize three aspects of half-life demonstrated by this simulation.

