Name:  _______________________

Date:  ___________________


Decay Lab

Introduction:

Radioactive isotopes are not a “constant” in our world.  They are consistently being formed and decaying in the atmosphere and earth.  Their decay into non-radioactive isotopes is of particular importance in dating, medical technology and remaining safe in the presence of spent nuclear fuel and the like.

Here, we will investigate an actual decay process that a dangerous isotope exhibits, but not by examining the dangerous isotopes themselves.  The pattern that isotopes exhibit is a common one of probability that is mimicked by rolling dice.  

Procedures:

1. Each set of lab partners will weigh out 100 of your dice type (to be assigned).  Each die is an atom.    Copy the table below into your lab notebook.  This will be your data.
2. Roll all 100 dice.  If it lands on a 1, then it is decayed.  Count how many ‘decayed’ and record it in column 3.  
a. Count how many are radioactive (not one) and record it in column 2.
b. Add the decayed atoms from this roll in column 2 to the former decayed number of atoms in column 4.  
c. REMEMBER, the number of radioactive atoms (column 2 in the table) added to the total decayed atoms (column 4 in the table) across the table should always be 100 (the TOTAL [column 5]). 
3. Repeat this for 7 total rolls, or until all have decayed (it may be greater or fewer than 7 half-life steps). 

DataTable:
	# rolls
	M&Mium Isotopes
	Total

column 2 + column 4

	
	Radioactive
	Decayed in this step
	Total Decayed
	

	0
	100
	0
	0
	100

	1
	
	
	
	100

	2
	
	
	
	100

	3
	
	
	
	100

	4
	
	
	
	100

	5
	
	
	
	100

	6
	
	
	
	100

	7
	
	
	
	100

	8
	
	
	
	100

	9
	
	
	
	100

	10
	
	
	
	100


Lab Analysis:

1. Graph the following data into your lab notebook:

· Decayed atoms versus number of rolls (y vs. x)
· One best fit curve (not straight) should be drawn (DO NOT CONNECT THE DOTS)

2. Complete the table by counting and reporting the atoms of radioactive die which decay for each half-life.  
	Half-Life
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	atoms decayed
	
	
	
	
	
	
	
	
	
	


Is this a constant value?   ________________
3. What fraction of radioactive M&Mium is lost after each half-life? 
	Half-Life
	1
	2
	3
	4
	5
	6
	7
	8
	9
	10

	Fraction of atoms decayed
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Is this a constant value?  ______________

4. Does the number of atoms at the end of the experiment equal the number of atoms at the beginning?  Why?

5. What is the total number of atoms present at the end of the experiment?  Are these still isotopes?  Why or why not?

6. Imagine you have a much larger sample size of die (say 3 x 1032 atoms).  Will all the radioactive M&Mium ever be totally gone?
7. Are you confident in your measurements?  What sources of error are there (besides human)
Conclusion:

How do you think this relates to what we are learning?
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