Half-life of a box of coins Experiment

AIM:

to model the behaviour of radioactive decay

Coins will be used due to the probabilities the generate being similar to those found in radioactive atoms

***THIS IS A DEMONSTRATIVE EXPERIMENT***

MATERIALS:



100 coins (we used pennies), 1 box/tray, 1 chronometer (stop watch), 4 counters/sorters (people)

Diagram:
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1. METHOD:

2. Place the 100 coins in the box

3. Shake the box to randomise the coins

4. Empty the box onto the table

5. Separate the coins and discard those that land tails-up

6. Place the remaining coins back in the box 

7. Record the number of coins in the box

8. Wait for 30 seconds to pass from the box being emptied

9. Repeat steps 3-7 until all coins have been discarded

10. Repeat experiment to collect 3 or more sets of data

SAFETY:


Basic lab safety applies in this experiment (e.g. no throwing of coins, no running, no childish behaviour, no teasing of exotic animals kept in the lab- they might bite back!().

RESULTS: 

Set
Time

(seconds)
Coins at start of event
Coins at end of event

1
30
100
79


60
79
58


90
58
28


120
28
22


150
22
10


180
10
8


210
8
6


240
6
1


270
1
0

2
30
100
46


60
46
37


90
37
33


120
33
11


150
11
6


180
6
1


210
1
1


240
1
0


270
0
0

3
30
100
43


60
43
38


90
38
26


120
26
9


150
9
7


180
7
5


210
5
0


240
0
0


270
0
0

CONCLUSION:


The model discerned from this experiment is that the number of coins, which represented the atoms of a substance, reduce in number in each event, but by a random amount and a random number. Based on the data collected in this experiment, this reduction takes the shape roughly of the graph y=1/x.

EVALUATION:


 This experiment was conducted to demonstrate the phenomenons of radioactive decay and half-life. Coins were used due to their set probabilities and number of outcomes were close to those observed to occur in radioactive samples. The results gathered by this experiment are similar to actual results of radioactive substances in shape of graph, so this confirms that the experiment actually worked. However, it should be noted that at the beginning of each set, the problem of coins falling of the table that we were working at occurred. This can be corrected by using a bigger work-surface, but has the problem of the counter/sorters being able to reach all the coins.
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This should be done in 30 seconds (time for one event)
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