Name: _________________________   


 

  # : ___________
M&M Half Life Lab
Purpose: To simulate the transformation of a radioactive isotope over time and to graph the data and relate it to radioactive decay and half-lives. Time will be analogous to trials for our experiment.
Materials:


· 100 Pieces of M&M’s, 
· cup
· 1 paper towel

· Pen/Pencil

Pre-lab questions:  

1. Define half-life

2.  Why were candies used for this lab?   What made the specific candy a good example?

3.  For the process of flipping candy, what do the “m- side” candy and “blank” side candy represent respectively?

Procedure:


1. With a partner count out 100 pieces of candy. 

2. Place all 100 candies with the letter facing up.  These are the parent radioisotopes.
3. Place candy in cup and roll like Yahtzee.  (Be careful to stay on napkin).
4. Set aside any candies facing down by placing them on the side.  These face-down candies will represent atoms of the isotope that have decayed, or daughter atoms.
5. Count the remaining face up candies on the napkin and record in your data table.

6. Repeat steps 3-5 until all of your candies have “decayed”.  You may add to your data table.
7. Repeat steps 1-6 for a second trail.

8. You may then eat your candies when both trials are completed.

Data Table:

	
	Trail 1
	Trial 2
	Average
	

	Half-Life
	Number of candies remaining
	Number of candies remaining
	Fraction radioactive candy remaining
	Theoretical Fraction Remaining

	Time zero
	100
	100
	100%
	1/1

	1st half-life
	
	
	
	1/2

	2nd half-life
	
	
	
	

	3rd half-life
	
	
	
	

	4th half-life
	
	
	
	

	5th half-life
	
	
	
	

	6th half-life
	
	
	
	

	7th half-life
	
	
	
	

	8th half-life
	
	
	
	

	9th half-life
	
	
	
	

	10th half-life
	
	
	
	

	11th half-life
	
	
	
	

	12th half-life
	
	
	
	

	
	
	
	
	


Graphs:
Construct a whole page graph. If possible, do it in MS Excel using the XY scatter plot with data points connected by smoothed lines.  You should have both trials plotted and identified easily.  This type of graph will plot a smoother curve and is a general representation of the data rather than a ‘connect the dots’ type graph.  This type of curve fitting is called a “curve of best fit”.  This creates a line that summarizes the data into a general curve averaging the entire data set into a smooth curve. If your graph is constructed ‘by hand’, space intervals so that as much of the graph is used as possible. Be sure and label the axes and (with a ruler) draw the line of best fit.
Questions: (You may do these on another sheet, if needed. NEATLY!)
1) If you were dealing with the decay of radioactive Carbon-14 to the stable Nitrogen-14 

a) Which element would the candies that landed m-side up represent? ___________________ 

b) Which element would the candies that landed blank side up represent? ____________________ 

2a) Was the rate of decay change of m-side to blank side uniform from shake to shake?_________________ 

   2b) What is it about your graph that caused you to answer question 2a as you did?
3.  In your lab, you stopped after reaching zero.  How accurate is this when talking about half-lives?
4.  Do you think your graph would have been different if you had started with more pieces of candy, for example 1000 rather than 100?  Explain by drawing a small sketch of what the two graphs would look like in comparison and explain your reasoning.

5. Examine your graph plots. Is the rate of the number of m-sides produced over time linear on nonlinear? Is the rate constant over time or does it vary over time? How well did the tossing candies simulate half-lives?  Explain.
Post-Lab Questions: give a short explanation, or no credit will be given.

1. If 50% of a radioactive element remains after 4000 years, what is the half-life?

2. The half-life of a certain radioactive element is 1,250 years. What percent of the atoms remain after 7,500 years?

3. The half-life of a certain radioactive element is 800 years. How old is an object if

only 12.5% of the radioactive atoms in it remain?
Conclusion: (Use complete sentences.  Attach on a separate sheet of paper)
The mass of 1 m&m is ~1.0 g.  Since you started with 100 m&m’s, you may assume your starting mass was 100g.  What relationship can you state about mass and # of half lives?  State 3 other relationships that can be identified in the half-life simulation.  Be specific.
