Name: Chelsea Davis Block: C Date: October 26th, 2015

Half Life Popcorn Lab
Purpose: To simulate radioactive decay and determine the half-life of a radioactive substance.

Procedure

Count out 100 kernels of popcorn

Put the kernels into the petri dish with a S5cm or 10cm piece of masking tape attached

Copy a table like the one below into your notebook.

Shake the petri dish and observe the kernels. Count how many kernels point to the tape and
record this value in the table below.

5. Remove the number of kernels that were pointing to the tape and repeat. Continue to record you
decay values and remaining nuclei in your table until all the kernels have decayed.

el S

Results for Sem Decay Dish: (example)

Time (# of shake # of decayed nuclei (# Total # of undecayed Total # of decayed
and count events)HF | of corn pointing at tape) | (Parent) nuclei (Daughter) nuclei
0 0 100 0

| 12 88 12

2 16 72 28

3 19 53 47

4 13 40 60

5 4 36 64

6 8 28 72

7 9 19 81

8 6 13 87

9 5 8 92

10 8 0 100




8cm decay dish results:

'\\_
w
=
w
o~
~
o0
o
S

(#of shakes)

Time (# of shake # of decayed nuclei (# Total # of undecayed Total # of decayed
and count events)HF | of corn pointing at tape) | (Parent) nuclei (Daughter) nuclei
0 0 100 0
| 23 77 23
2 24 53 47
3 25 28 72
4 13 15 85
5 8 7 93
6 5 2 98
7 2 0 100
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6. Plot your values and draw a curve or best fit on a graph (see below) with the Parent nuclei
number on the vertical (y-axis) and the time (number of shakes) on the horizontal (x-axis).

7. Repeat the activity with the alternative (10cm or 5 cm) dish and plot and draw it’s curve on the
same graph using a different colour.

8.  Plot the values and draw a curve or best fit on the graph with one of the Daughter nuclei using
an different colour

9.  Label your graph and lines clearly.

uestions:

1. Generally, did the number of decay events (kernels pointing to the tape) increase, decrease,
or stay the same? Why?

Generally, the number of decay events decreased. It varied at each time a half life occurred. (Sometimes
the number went up, other times it went down) It generally decreased because the chance that the corn
will point towards the tape lessens each time that you remove corn from the dish. So, as the number of
corn lessens, the number of decayed nuclei decreases.

2. a) Use your graph to determine the time (number of shakes) at which the number of remaining
nuclei was half (i.e. 50) for the Scm dish. (This represents the half-life.) \

The number of shakes was: 3, when the remaining nuclei was about half.
(It was at 53, which is about half of 100, what we started with)

b) How does your 50% compare this with the time (shakes) at which 25% remained?

At 6 shakes, 25% of the nuclei remained. (28 kernels) which is about half of 50.
This result compares to question A because half of 6 is 3. (which would be your half-life)

3. Do the same comparison (above) for the 8cm tape and describe what you find.

50% nuclei remaining: 2 shakes (53 kernels)
25% nuclei remaining: 3 shakes (28 kernels)

The remaining nuclei was at half much faster (in the span of 2 shakes), and the same result occurred for
when it was at 25%. This is the case because the tape (8cm) had a much bigger surface area for the corn
to point to than the first tape (Scm), therefore we were able to remove many more kernels at each time.
(Each shake)



4. Do you think you would you get the same results if you repeated the experiment? Explain.

I think that you would get about the same results, because the probability would be about the same if you
repeated the same procedure both times. The numbers/times may slightly change but they would
generally stay the same.

5. What results would you expect if the tape were 3 cm long?

I would expect that it would take more shakes to have 50% and 25% of the remaining nuclei, because the
surface area of the tape is even smaller, so it would take longer for all the kernels to point towards it.
ex: # of shakes for 50% of remaining nuclei would be 4-5.

Conclusion:

In conclusion, the results of both attempts of the lab (tape of 5 cm, and of 8cm) compared to each other in
a logical way. For example, it takes longer to have 50% OR 25% of the nuclei remaining the smaller the
size of the tape, because there is less chance that the kernels would point to the tape. Whereas if the tape
is larger in size, the remaining nuclei increases much quicker. In general for both attempts, the decay
evens (kernels pointing towards tape) decreased with the # of shakes added. A concluding point of the
results would be: the longer the size of the tape, the more chance there is of more kernels pointing
towards it. (decay events = faster) Some possible errors in this experiment could have been the way that
each "half-life" was shaken, (needs to all be the same speed & duration each time) or the accuracy of
which kernels were actually pointing in the direction of the tape. Some improvements to these errors
would be assuring that each shake is the same (the same person each time), and measuring which kernels
point towards the tape.
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