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Figure 1. “Radioactive Decay” of Coins.

The purpose of this activity is to simulate radioactive decay by studying the probability of a random process—rolling dice
The “radioactive decay” of dice will be studied by rolling 10 dice ten times in Round 1 and recording the number of dice thaf
display a specific “decay number,” for example, all dice that read six. (Rolling 10 dice ten times is equivalent to rolling 100 dice
once.) The total number of dice that “decayed” (landed on six) during Round 1 will then be counted and subtracted from the total
number of dice rolled. This is the number of dice remaining that will be rolled in Round 2. This process will be repeated until nc
dice remain. The “half-life” of dice will be determined by graphing the number of dice remaining after each round.

Pre-Lab Questions (Use a separate sheet of paper to answer the following questions.)

Strontium-90 is a radioactive isotope with a half-life of 29 years. Assume that 10,000 atoms of Sr-90 are generated in

nuclear reaction and then stored.

1. Complete the following table to determine how much time will have elapsed when 1250 atoms of Sr-90 remain in the stor-

age facility.

Number of half-lives 0 1 2 3 4 5
Number of years 0 29
Number of Sr-90 atoms 10,000

2. Graph the data for the radioactive decay of Si

Number of Sr-90 atoms

10,000

8,000

r-90 and draw a continuous, “smooth-fit” curve through the data points.

Radioactive Decay of Sr-90
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3. Describe the shape of the “radioactive decay curve” shown above.

4. What is the probability that a specific Sr-90 atom will have decayed after (a) 29 years and (b) 58 years?
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Cardboard box (optional) Dice, multi-sided, 10

Procedure

:

Obtain an assigned set of “multi-sided” dice (e.g., 4-sided, 6-sided, 8-sided, 10-sided, 12-sided, or 20-sided dice). The
teacher will assign a “decay number” to each group. Record the number of sides on the dice and the assigned decay num-
ber in the Data Table.

. Roll all 10 dice in a box or on a table top. Hint: Roll the dice so they all have an opportunity to have a “random” roll and

all of the dice land flat. Re-roll any dice that do not land flat.

. Assume that any dice landing on the assigned decay number have “decayed.” Record the number of dice that decayed ir

the Data column of the Data Table.

. Repeat steps 2 and 3 until the 10 dice have been rolled 10 times (for a combined total of 100 dice rolls). After each roll

record the number of dice with the assigned decay number in the Data column of the Data Table.

. Add together the number of dice that decayed from the Data column. Enter this number—the total number of dice tha

decayed in the first round—in the “Number of dice that decayed” column of the Data Table.

. Subtract the number of dice that decayed from the initial number of dice (100 for the first round) to determine the number

of dice remaining. Record the “Number of dice remaining” in the Data Table and enter this number as the initial number of
dice for the second round.

. Repeat steps 2-6. Roll the dice as many times as needed to match the number of dice (initial) for Round 2. Record

all data in the Data Table. For example, if 79 dice remain after the first round, then the 10 dice would be rolled seven
times, and then nine dice would be rolled once so that the total number of dice rolled in Round 2 is equal to 79
(10 x 7) + 9 = 79].

. Repeat step 7 until no dice remain or until 20 rounds of “radioactive decay” have been completed.
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Data Table

Number of sides on the dice

Assigned “decay number”’

Number Number of Number of
Round of dice dice that dice Data?
(initial) “decayed” remaining!

1 100

10

11

-

19

20

The number of dice remaining will equal the number of initial dice for the next round.

2Record the number of dice that decay from each roll of 10 dice here. After the required number of rolls has been completed
to match the initial number of dice for each round, add up the total number of dice that decayed and record the result.
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_ Post-Lab Questions (Use a separate sheet of paper to answer the following questions.)

y 1. Graph the results obtained for the “radioactive decay” of dice. Note: Include a point on the graph for “100” as the number
of dice “remaining” after zero rolls of the dice (Round zero).

Radioactive Decay of Dice
100
e
£ 80
K
§
= 60
@
2
=l
S 40
]
2
E
S 20
=
0 t t t
0 5 10 15 20

Number of rounds

2. Determine the half-life: Choose two points on the y-axis, where the first point is about twice as large as the second point
(e.g., 80 dice and 40 dice). How many rounds are needed for one-half of the dice to decay?

3. Verify the half-life value by choosing another set of two points on the y-axis. Is the half-life a “constant” for the decay of
the dice?

4. Compare the value of the half-life with that obtained by another group using the same-sided dice but a different “decay
number.” Does the half-life depend on the “decay number” that was assigned? Explain, based on probability.

5. Using the value of the half-life determined in Questions #2 and 3, predict how many dice should have remained after 15
rounds. Compare this with the number of dice that actually remained (see the Data Table). What factors might account for
any difference between the predicted and actual number of dice remaining after 15 rounds?

6. Using the concept of half-life, predict the number of rounds that would be needed to reduce the number of dice from
10,000 to 625 using 6-sided dice and one “decay” number. Repeat the calculation using 10-sided dice and two “decay”
numbers.

7. Does the “decay curve” for dice have the same general shape as the decay curve for Sr-90 (see the Pre-Lab Questions)?
\ ‘Would the shape of the decay curve be different if you had started with 1000 dice instead of 100?
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