
THE HALF-LIFE OF DICE
INTRODUCTION

The throwing of dice is a random event, the same as the decay of an atom is random.  As a result, dice can be used to simulate radioactive decay.  To simulate radioactive decay, we need to know when a die has "decayed".  The easiest way is to blacken one of the faces on a wooden cube to represent a "decay".  When the blackened face comes up the die has “decayed” and is removed from the set.

AIM: to find the half-life of dice.

METHOD: Collect a box of 50 wooden cubes.  Check the cubes to see that each cube has a blackened face on it to identify the face for when decay occurs.

Throw the box of dice into the corner of the room.  Collect all the dice that have "decayed", i.e. the blackened face is uppermost.  Count these "decayed" cubes, record the number and then put them aside.  Now throw the remaining cubes into the corner, and repeat this process until there are no cubes left.

To increase the accuracy of the experiment, record the data from the other groups from the board and determine the totals.

TYPICAL RESULTS







Group 1
Groups 2, 3, 4
Total

Number of throws 
No of dice decayed  
No of dice left


0

0

50
50, 50, 50
200


1

8

42
41, 44, 40
167


2

7

35
36, 37, 34
142

QUESTIONS

1.
Plot the Number of cubes left (last column) on Y - axis against the Number of throws (first column) on X - axis.

2.
Draw a smooth curve of best fit through the points.

3.
i)
Use your your graph and the table below to determine the half life.  First select a number of cubes left and read off from your graph the value on throws axis to reach this number of cubes.  Try to read the scale as accurately as possible, even to 0.1 of a throw.  Record the readings in your table.


ii)
Now halve your number of cubes and find its value on the throws axis and enter these readings in the third and fourth columns.


iii)
To find the half-life, subtract the values in the fourth and second columns and enter the answer in the last column.  This number represents the number of throws for the number of cubes to halve.


iv)
Do this exercise for three other starting numbers and then find the average half life.

Number of cubes left
Value on throws axis for this number of cubes
Half this number of cubes
Value on throws axis for half this number of cubes
Difference between the values of throws

Example  180
1.4
90
4.9
3.5




























Average =


Using Excel

1. Enter template

2. Use “Fill Down” with columns, A, C, G

3. Enter data in columns, B, D, E and F.

4. Draw a graph in XY Scatter of Column G against Column A


A
B
C
D
E
F
G

1
Number of
No of dice
No of dice
Other
Groups

Total No

2
Throws
decayed
left
Dice

Left
Of Dice left

3
0
0
50



=C3+D3+E3+F3

4
1

=C3-B4



=C4+D4+E4+F4

5
2

=C4-B5





6
3







7
4







Finding the half life of dice using Excel using “Trendline”.

1. Left Click on the data points to select them.

2. Now Right Click to show a menu and select “add Trendline”

3. Select “Exponential”

4. Open “Options” at the top and select “Display equation on chart”, then close.

The equation will be of the form y = 600 e-0.056x . The number in front of the “x” can be used to find the half life.  “t1/2” = ln(2) / Constant(in front of ‘x’).


