
Counting Units: Popcorn, Socks and Atoms
• How many kernels are in a popcorn counting unit (PCU)? 
• And what is a counting unit, anyway?

Link to class data sheet 

• The popcorn counting unit (PCU) is different from the other units 
we’ve been talking about. It measures how many items you have, 
rather than measuring a property of the items.

• For instance: 
• You measure the mass of popcorn using grams.
• You could measure the volume of popcorn in mL or cm3

• You could measure the number of kernels of popcorn in popcorn 
counting units 



Counting Units: Popcorn, Socks and Atoms
• We use some counting units in our everyday lives…

• A pair is a counting unit that contains 2 items. 

• A dozen is a counting unit that contains 12 items. 



Counting Units: Popcorn, Socks and Atoms
• There are others that are used less commonly but are useful in certain contexts.

• A gross is a counting unit that contains 144 items. 

• A sagan is a counting unit that contains 4 billion items. 



Counting Units: Popcorn, Socks and Atoms
• A counting unit, once defined, is not limited to a single type of item. 

• Each of these groups contains a dozen items. 



Counting Units: Popcorn, Socks and Atoms
• We use counting units to make things easier for ourselves. 

• How many fun socks are these folks wearing?
• How many pairs of fun socks are there?



Counting Units: Popcorn, Socks and Atoms

• We use counting units to make things easier for ourselves. 

10 socks
2 socks
1 pair of socks

=  5 pair of socks

This number can be more useful
because we wear socks in 
groups of two. This number tells
us how many people can wear 
these socks at a time!



Counting Units: Popcorn, Socks and Atoms

• We use counting units to make things easier for ourselves. 

120 bagels
12 bagels
1 dozen bagels

= ?

Why might this be more useful?
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Is a PCU a useful counting unit? 

Go to polleverywhere/kmahone182
And answer the question. 

The PCU is most useful when you know how much a PCU of a certain substance 
weighs and can use that to avoid actually counting out a PCU of items!



Counting lentils, beans, and popcorn kernels 
can get tedious.

Luckily, once we count out a PCU of a certain item once, we can use 
the mass as part of an equivalence statement:

1 PCU popcorn = 100 kernels = 25.0g

How many kernels are in this pile?
Using our PCU equivalence statement, 
we can just weigh it to find out.

150g popcorn

25.0g popcorn

1 PCU popcorn

= 600 kernels of popcorn

1 PCU popcorn

100 kernels popcorn



What about atoms?

How many atoms of gold are in this 1kg pure gold bar?

• Technically, we could use our PCU to figure it 
out, but 100 atoms would weigh so little that we
couldn’t measure the mass very well. 

• Instead, we use a counting unit called the mole.
• A pair is a counting unit that contains 2 items. 

• A dozen is a counting unit that contains 12 items. 

• A mole is a counting unit that contains 6.02 x 1023  items. 



What about atoms?

How many atoms of gold are in this 1kg pure gold bar?

• For any element in the periodic table, the equivalence unit is known! It is called 
the atomic mass.

• Atomic mass: The mass, in grams, of 6.02 x 1023 atoms (1 mole) of an element.

1 mole = 6.02 x 1023 atoms of gold = ???g



What about atoms?

How many atoms of gold are in this 1kg pure gold bar?

• For any element in the periodic table, the equivalence unit is known! It is 
called the atomic mass.

1 mole = 6.02 x 1023 atoms of gold = 197.0g



What about atoms?

How many atoms of gold are in this 1kg pure gold bar?

1 mole = 6.02 x 1023 atoms of gold = 197.0g

1 kg Au

1kg Au

1000g Au

= 3 x 1024 atoms Au

197.0g Au

1 mole Au
1 mole Au

6.02 x 1023 atoms Au

We can calculate the number of atoms in a sample of a monatomic element just by 
knowing its mass (by weighing the sample) and its atomic mass (from the periodic 
table).



The same principle applies for compounds:

Table salt, NaCl

1 mole NaCl = 6.02 x 1023 formula units NaCl = 58.5 g NaCl 

For a compound, this is called the molar mass.

This is reason #1 why chemists 
are so obsessed with the 
periodic table. We use it. All. 
The. Time.



The same principle applies for compounds:

Table salt, NaCl

1 mole NaCl = 6.02 x 1023 formula units NaCl = 58.5 g NaCl 

58.5g NaCl
120g NaCl 6.02 x 1023 FU NaCl

How many formula units of salt are in 120g NaCl? 

 1 mole NaCl
 1 mole NaCl

= 1.2 x 1024 atoms NaCl



Why do we care how many atoms are in a sample?

• Because when elements and compounds react with each other, they do it on an atom-
by-atom basis, and not a gram-by-gram basis. When you are calculating how much of 
each “ingredient” you need for your chemical reaction, you better not assume that 1g 
of oxygen is equivalent to 1g of hydrogen.

• Many times we do mass-to-mole conversions and don’t need to do the last step (moles
to atoms or molecules) because we compare amounts on a mole basis. More on this 
later. 

NOTE: Only mole is abbrieviated as mol. Molecule is just written as molecule. 


