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One small bag each of plain and peanut M&M’s 

Electric scale (optional) 
 

 

 

 

12BPS1.1 Matter is made of minute particles called atoms, and atoms are composed of 

even smaller components. These components have measurable properties, such as mass 

and electrical charge. Each atom has a positively charged nucleus surrounded by 

negatively charged electrons. The electric force between the nucleus and electrons holds 

the atoms together. 
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atoms tiny particles that make up the universe 

subatomic 

particles 
protons, neutrons, and electrons 

atomic mass unit 

(amu) 

the mass of one proton   (1.66 x 10-27 kg)  which 

are used to determine the overall atomic mass of 

an element 

atomic mass 
the average mass of an element and all of its 

isotopes 

elements 

close to 120 unique atoms, each of which 

containing its own physical and chemical 

characteristics 

nucleus 
the center of an atom which contains its protons 

and neutrons 

mass number 
the sum of the protons and neutrons within an 

atom 

atomic number 
the total number of protons in the nucleus of an 

atom 

isotope 

an element which contains a different amount of 

neutrons despite having the same number of 

protons. 

relative 

abundance 

a measured percentage of each element that 

exists in nature was determined 
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Which carries a stronger electric charge?  A proton or an electron? 

Neither.  Both carry an equal and opposite charge from each other despite 
the massive difference in their sizes. 

 

What is the difference between the atomic number and mass number of 

an element? 

The atomic number of an element is simply its number of protons.  This 
measurement is the most precise way of identifying an element. 

The mass number of an element is the mass of the protons AND neutrons 
within an element’s nucleus. 

 

Why is the atomic mass of an element not a whole number? 

The atomic mass of an element is the average mass of an element and all of 
its isotopes. 

 

How do you calculate the average atomic mass of an element? 

1. Make a list of each of its isotopes along with the mass numbers and 
their percent relative abundance. 

2. Multiply the mass number of each isotope by its relative abundance. 
3. When you add all of these products together, you have calculated the 

atomic mass. 
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1) Carbon 

2) mass numbers 

3)  

 

 

 

 

 

 

 

4) (151)(0.4803) + (153)(0.5197) 

Average atomic mass of europium = 152.0 amu 

5) (84)(0.005) + (86)(0.099) + (87)(0.07) + (88)(0.826) 

Average atomic mass of strontium = 87.7 amu 

6) 85.56 amu  

7) 237.98 amu  

8) 47.92 amu  

9) The masses on the periodic table are the average mass of all isotopes 

and their abundances found in the universe. Although carbon-12 weighs 

exactly 12 amu, the periodic table reports that the mass is 12.011 

because we are taking into consideration the abundances and masses of 

the other two carbon isotopes (carbon-13 and carbon-14).  
 

atomic 
symbol 

atomic 
# 

mass # 
# of 

protons 
# of 

neutrons 
# of 

electrons 

12C 6 12 6 6 6 

13C 6 13 6 7 6 

14C 6 14 6 8 6 
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One small bag each of plain and peanut M&M’s 

Electric scale (optional) 
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Chocolate-flavored isotopes 
Wait a minute - Isotopes don’t melt in your mouth! 

 
Students will calculate the average weight, relative abundance, and atomic 

mass of a sample of candy. 

Ingredients: 
One small bag each of plain and peanut M&M’s 

Electric scale (optional) 

 

Recipe: 
Perform the following calculations for each step and record your data on the 

data chart on the following page. 
 

Step 1: 
Use an electronic scale to determine the mass all of the candies.  If this is 

not a possibility, the average mass of a plain M&M is 0.878 grams and the 

average mass of a peanut M&M is 1.674 grams. 
 

Step 2:  
Count all of the candies of each different kind to find the number of each 

isotope. 
 

Step 3:   
Divide the mass of all isotopes (plain and peanut) by the number of each 

isotope within your sample to get the average mass of each isotope. 
 

Step 4:  
Divide the number of each isotope by the total number of isotopes in your 

sample and multiply by 100 to get the percentage abundance of each isotope. 
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Step 5:  
Divide the percent abundance from Step 4 by 100 to get the relative 

abundance of each isotope. 
 

Step 6:  
Multiply the relative abundance from Step 5 by the average mass of each 

isotope (Step 3) to get the relative mass of each isotope. 
 

Step 7:  
Add the relative masses to get the average mass of all particles of M&Mium, 

which is known as the atomic mass. 

 
Explanation: 
The extremely small size of atoms makes it impossible to count them or 

determine their individual masses using direct means. Because of this 

challenge, chemists must calculate the average atomic masses which depend 

on the number and masses of the isotopes of an element. 
 

Isotopes are atoms of the same atomic number having different masses due 

to different numbers of neutrons. The atomic mass of an element is the 

weighted average of the masses of the isotopes of that element. The 

weighted average takes account both the mass and relative abundance of 

each isotope as it occurs in nature. 
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Data chart: 

 Plain Peanut Total 

Step 1:  Mass of all isotopes    

Step 2:  Number of each isotope    

Step 3:  Average mass of each 

isotope 
   

Step 4:  Percent of each isotope    

Step 5:  Relative abundance of 

each isotope 
   

Step 6:  Relative mass of each 

isotope 
   

Step 7:  The atomic mass of your sample  

              (the total from Step 6) 
 

 

 
  

 
 

 


