Name: _____________________



Radioactivity: Half life of Candy

Background: Radioactive isotopes decay to form other, more stable isotopes at a rate that is fixed for each isotope. The half-life of an isotope is the time it takes for one half of the atoms in a sample to decay. This lab will be used to simulate the process.

Pre-Lab:
1. Define the term half-life.

2. According to Table N, which isotope is the most stable of all the alpha emitters?

3. According to Table N, which isotope is the least stable of all the beta emitters?

Your Objective: The average time it takes for a person to eat 64 M&Ms is approximately 10 minutes. You will be given 64 M&Ms to eat at a rate consistent with the law of half-lives. One small detail we need to amend is: once the last M&M is about to be devoured at 10 minutes we will simply state that the amount of M&Ms is too small to measure (to be consistent with the idea that halving an amount never ends at zero). Decide on your rate by filling out the table below. Check with your teacher and then you will receive your M&Ms to eat at the rate you calculated.
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	


	Number of candy pieces left 
	Time

	64
	0

	
	

	
	

	
	

	
	

	
	

	Too small to record (1)
	10 minutes


Lab Questions:
1. Plot the data you created in the table. Label your axes, circle and connect the points. 

2. What is the half-life of the M&Ms in this lab?

3. While eating the M&Ms, did you eat more candies at the beginning of the ten minutes, near the middle, at the end, or all at the same pace?

4. What fraction of your M&Ms remained un-eaten after 5 minutes?

5. How long did it take (in minutes) for the amount of M&Ms to decrease to only 25% of the original amount?

6. If the half-life of a handful of skittles was 30 seconds, how many handfuls could you eat in 5 minutes?

7. If the half-life of a sour patch kid is 1.25 minutes, how long would it take decrease the amount from 60 to 7.5 kids?
Extension Questions:
8. Write the nuclear equation for the beta decay of I-131.

9. A laboratory orders 10 grams of I-131 for the diagnostics of thyroid disease. After a     

          period of 32 days, how many grams of  I-131 is left? (Half-life on RT)
10.      How long would it take 100 grams of I-131 to decay to 12.5 grams?

11.      What fraction of the original I-131 remains after 4 half-lives?

12.      What percent of the original I-131 remains after 2 half-lives?

13.      Will I-131 consistently decay throughout the 8 days of its half-life, or does it 

            automatically half in concentration on day 8? Explain your answer.

14.      Will more atoms of I-131 decay in the first day of the decay or on the 16th day of decay? 

           Explain your answer.

