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M & M Isotope Determination Lab
Dr. Katz – Chemistry

 

Introduction: In this lab, you will calculate the atomic mass of the rare (fictional) element, Calorium (symbol Mm), by a calculating a weighted average of its naturally occurring isotopes. Calorium is found occurring in M & M’s. The M isotope is indicated by its color as listed in the data table below.

 

Materials: 1 package of M & M’s per group, calculator, white paper
 

Safety and Waste Disposal:

1.       Safety goggles are not required for this lab (unless you are afraid of getting Calorium in your eyes).

2.       Do not eat any of the isotopes until instructed to do so!

3.       Dispose of all wastes as directed by your teacher.

 

Procedure:

1.       Open your package of M & M’s. Separate them by color. Count how many of each color and enter your data into column 4 of the data table below.

2.       Calculate the percent distribution of each isotope and record the values into column 5 (the sum of all the % values in column 5 should equal 100%):

# of each isotope (column 4)  x 100%  =  % distribution

  total number of M & M’s

3.       Calculate the weighted mass that each isotope contributes to the overall atomic mass of Calorium and record the values into column 6:

% distribution   x  mass of isotope (column 3)  = weighted mass

      100

4.       Calculate the atomic mass of Calorium by adding up all of the weighted masses in column 6. 
(Does it surprise you that the number falls between 64.0002459 and 69.9999912?)

5.       When you have calculated the atomic mass of Calorium write your value and your group’s name on the whiteboard. Copy down the atomic masses calculated by other groups on page 2 of this lab.

 

  Table 1: M&M Isotopes (HINT: How many sig figs should you use in each column?)

	M & M Color
	Isotope Symbol
	Mass (amu) (3)
	# in Package

(4)
	% Distribution

(5)
	Weighted Mass

(6)

	Brown
	Mm-64
	64.0002459
	
	
	

	Blue
	Mm-65
	65.0021875
	
	
	

	Yellow
	Mm-66
	66.0134008
	
	
	

	Red
	Mm-67
	67.0048762
	
	
	

	Orange
	Mm-68
	67.9992103
	
	
	

	Purple
	Mm-69
	68.9971852
	
	
	

	Green
	Mm-70
	69.9999912
	
	
	

	Total
	
	100%
	


ATOMIC MASS

Record the other groups’ atomic masses:

	1.       
	2.
	3.      
	4.


 

Observations: List at least 2 observations that you made during this experiment.

 

1.  

     
2.       
 

Questions:

 

1. a. How does your atomic mass for Calorium compare to that of other groups? 
 b. Why would there be any differences? 
 c. How should scientists decide on one particular number for atomic mass if it is possible to have many values?

2. a. Why does the atomic mass of Calorium fall between the values of 64.0002459 and 69.9999912 (which are the lowest and highest masses of the individual isotopes)? 
b. Which isotope was most abundant? 
c. Which isotope had the mass that most closely resembled the weighted average?

3. a. Were there any isotopes listed in your data table, but not present in your bag? 
b. Why do you think a known isotope might be missing?

4. Conclusion: Write a very specific wrap up sentence (or two) about what was discovered, uncovered, 
measured, calculated, determined, or otherwise established in the 40ish minutes you spent doing this lab. It should not read like a diary entry. It should definitely not make me hear violins. It 
should NOT begin with, “As a result of this experiment…” or “In conclusion…” or any statement similar to that. It should not be a global statement about chemistry, but instead, it should be specific to THIS EXPERIMENT and the concepts herein.
