Lab: Radioactive Skittles

Introduction:
In today’s experiment, you will be investigating nuclear decay in the radioactive element Skittlium (symbol Sk).  Skittlium undergoes alpha decay to become the stable atom Blankium (symbol Bl).

Skittlium ( Blankium + alpha

Materials:
1 cup of Skittlium atoms per group |  1 empty cup to hold decayed Blankium atoms  |  paper towels

Procedure:
1. IMPORTANT: Cover your work area with paper towels so that you will be able to eat your Sk atoms after the experiment.  If an atom falls onto the floor at any time, you may not eat it afterwards.

2. Carefully spread your Sk atoms onto your paper towel.  Count them.  You may separate the atoms into groups if it makes the counting faster.

3. Record the starting number of Sk atoms in the “Skittlium atoms remaining” row under the number zero on your data table.

4. Return all of the Sk atoms to your cup.

5. Place your hand over the mouth of the cup, then carefully and gently shake the cup.

6. Spread the atoms out over the paper towel.  See which ones have “decayed” into the stable Blankium (Bl) atoms.
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7. Carefully remove the Blankium atoms and put them in an empty cup.  Remember which cup holds the “decayed” atoms so you won’t accidentally use them again.  You will not need these atoms for the rest of the experiment.

8. Count the number of Skittlium atoms remaining.  Record this number in the table under “Time 1”.

9. Return the remaining Skittlium atoms to the cup and shake it again.  Pour the atoms onto the paper towel and repeat steps 7 and 8.

10. Continue until you have 5 or fewer Skittlium atoms remaining.  Once you have 5 or fewer Skittlium atoms remaining, you do not need to keep going.

11. You may eat your Skittlium and Blankium atoms when you get done.

Data Section;
Record the number of Skittlium atoms remaining after each half-life.  YOU MAY NOT NEED ALL OF THE SPACES.   If you get down to 5 or fewer Skittlium atoms before you run out of spaces, leave the remaining spaces blank.

	Number of half-lives
	0
	1
	2
	3
	4
	5
	6
	7
	8

	Skittlium atoms remaining
	
	
	
	
	
	
	
	
	

	Total Blankium atoms produced
	0
	
	
	
	
	
	
	
	


Analysis:

1.  Using the class pooled data, prepare a graph by plotting the number of radioactive “nuclei” on the y-axis and the number of half-lives, on the x-axis. Use two different color lines to represent the decay of Skittlium and the production of Blankium.  Color the key.

2. How good is our assumption that half of our radioactive “nuclei” decay in each half-life? Explain.

3. If you started with a sample of 600 radioactive nuclei, how many would remain undecayed after three half-lives?  

4. If 175 undecayed nuclei remained from a sample of 2800 nuclei, how many half-lives have passed?

5. Why did we pool the class data? How does this relate to radioactive nuclei?

6. How many half-lives would it take for 6.02 x 10^ 23 nuclei to decay to 6.25% (0.376 x 10^23) of the original number of nuclei? 
7. Is there any way to predict when a specific piece of candy will land marked side up or “decayed?” If you could follow the fate of an individual atom in a sample of radioactive material, could you predict when it would decay?  Explain.

8. Strontium-90 has a half-life of 28.8 years. If you start with a 10-gram sample of strontium-90, how much will be left after 115.2 years? Justify your answer.

9 . If we start with 120 atoms of a radioactive substance, how many will remain after three half-lives?________

10. Which type of nuclear radiation (beta particles, gamma rays, or alpha particles) can be

blocked by…

A) a piece of paper _____B) metal foil ___ C) a large block of lead _____
Use the graph at right to answer questions[image: image9.png]


: 
11. How long is a half-life for carbon-14? 

12. If only 25% of the carbon-14 remains, how old is the material containing the carbon-14? 

13. If a sample originally had 120 atoms of carbon-14, how many atoms will remain after 16,110 years? 

14. If a sample known to be about 10,740 years old has 400 carbon-14 atoms, how many atoms were in the sample when the organism died? 
Scenario Application: You’re an archeologist who has dug up remnants of an old sandal made of plant fibers. Before you claim it as an important archeological find, you need to determine its approximate age using Carbon-14 dating.  The sandal has about 0.10 % of Carbon-14. 

1. Describe in your own words, how Carbon-14 dating works. Include the equation that shows the natural radioactive decay of C-14.
2. Read about C-14 in your textbook.  Explain why C-14 dating would not be useful for samples over 50,000 years old.
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[image: image10.png]1. What is the half-life of a 100.0 g sample of nitrogen-16 that decays to 12.5 g of
nitrogen-16 in 21.6 s?

2. All isotopes of technetium are radioactive, but they have widely varying half-
lives. If an 800.0 g sample of technetium-99 decays to 100.0 g of technetium-99
in 639 000 y, what is its half-life?

3. A 208 g sample of sodium-24 decays to 13.0 g of sodium-24 within 60.0 h. What
is the half-life of this radioactive isotope?




Practice Problems. Solve the following radioactive decay reactions, by solving for 
Then solve the half-life related problems below those.

1. [image: image2.png]



2. [image: image3.png]



3. [image: image4.png]%Baﬁ AX + 010




4. [image: image5.png]60, A 0
$9Co — 24X+ e




5. [image: image6.png]2opp —
h — 2 wB
i+ A‘(





6. [image: image7.png]27
22

Ax
e+
Ac

st

1pa —

i




[image: image11.png]4. If the half-life of iodine-131 is 8.10 days, how long will it take a 50.00 g sample
to decay to 6.25 g?

5. The half-life of hafnium-156 is 0.025
decay to one-fourth its original mas

s. How long will it take a 560 g sample to
>

6. Chromium-48 has a short half-life of 21.6 h. How long will it take 360.00 g of
chromium-48 to decay to 11.25 g?





7.

[image: image12.png]7. Potassium-42 has a half-life of 12.4 hours. How much of an 848 g sample of
potassium-42 will be left after 62.0 hours?

8. Carbon-14 has a half-life of 5730 y. How much of a 144 g sample of carbon-14
will remain after 1.719 X 10* y?

9. If the half-life of uranium-235 is 7.04 X 10% y and 12.5 g of uranium-235 remain
after 2.82 X 10° y, how much of the radioactive isotope was in the original
sample?
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