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Guiding Question: 

Do Now:  

Important Definitions 
and Equations:  

Notes: 
_____________________________________________________ is a convenient way to write numbers 
that have lots of zeros, either because they are very large or very small.  
This is helpful when looking at atoms because a very small amount of substance 
contains an enormously large number of atoms.  
 
However, keeping track of all those atoms, even using scientific notation is 
cumbersome so chemists use a unit called the mole. 
The mole is simply a counting unit. Just as one dozen is always equal to 12 objects, 
regardless of what they are, 1 mole is always equal to 6.02 x 1023 objects. 
 
1 mole =  
 =  

 =  
=  

 
The mass of 1 mole of a substance is called the molar mass.  
The molar mass of each element can be found on the periodic table 
 
6.02 x 1023 was picked because it is the number of atoms needed so that the average 
atomic mass of one atom in amu is the same number as the mass in grams found in a 
mole. 
For example the molar mass of bromine (79.9 g/mol) is the same number as the 
average atomic mass of bromine (79.9 amu). 
 
 

Response: 
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Questions  
1. How many candies are in a mole of candies? 

 
2. How many molecules are in a mole of water, H2O? 

  
3. How many atoms are there in a mole of sodium?  

 
4. Why do scientists use moles?  
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5. One mole of hydrogen atoms has a mass of 1.01 grams. How many atoms would be in 3.03 grams of 
hydrogen? How do you know? 

 
 
 

6. One mole of oxygen atoms has a mass of 16.00grams. How many atoms would be in 32.00 grams of oxygen? 
How do you know?  

 

 

 

Molar Mass 

So, now we know that moles come in handy when we are talking about mass.  Who wants to talk about the mass of 
one individual thing when you can talk about the mass of 602,000,000,000,000,000,000,000 of them?!  We saw that 
a mole of hydrogen atoms had a mass of 1.01 g.  The mass of a mole of something is called the molar mass (see 
the word “mole” in “molar”?).  
  
Let’s make up a word for a moment = “dozenar mass”.  This term would refer to the mass of a dozen of something. 
A dozen golf balls would have a mass of 62 grams, meaning the dozenar mass of golf balls is 62 g/dozen.  A dozen 
cotton balls, however, would have a mass of 10 grams, meaning the dozenar mass of cotton is 10 g/dozen.  See, we 
can use molar mass to talk about anything—hot dogs, H2O compounds, lone gold atoms, whatever, as we are just 
talking about the mass of 6.02 x 1023 of those things. 
  

7. What is molar mass (in your own words)? 

 

 

8. How is it possible that a mole of hydrogen has a different molar mass than a mole of carbon atoms – even 

though both moles have 6.02 x 1023 atoms? 

 

 

 

9. Which would have a larger mass:  a mole of baseballs or one bowling ball?  Why do you think this? 
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How do we calculate the molar mass?? 
One of the most important skills in chemistry is to be able to calculate the molar mass of an element or compound. 
First, let’s take a look at the periodic table (YAYYY!!!! WE GET TO USE PERIODIC TABLES AGAIN!!! I know it is quiet 
reading time, but I understand if you cheer with excitement at this point). The molar mass of an element is located 
at the bottom of the periodic table. For example, Hydrogen has a molar mass of 1.01 gram/mol (pronounced 
“grams per mole”).  This means that 1 mole of hydrogen atoms (6.02 x 1023 Hydrogen atoms) has a mass of 1.01 
grams.  The label for molar mass is “grams per mole” and is written g/mol. This label helps us remember that the 
molar mass is the # of grams in each mole of the substance. 
 
Finding the molar mass of individual elements: 

10. What is the molar mass of magnesium (include 
the units)?  

 
 

11. What is the molar mass of chlorine atoms 
(include the units)? 

 
 

12. What is the molar mass of lithium atoms 
(include the units)?  

 

 

Ok, that was pretty easy. But how do we calculate the molar mass of a compound? 
We need to know how to use the molar masses of individual elements to determine the molar masses of whole 
compounds.  We calculate the molar mass of a compound by adding the masses of the atoms that make it up. For 
example, the molar mass of H2O would be the molar mass of 2 hydrogen atoms and 1 oxygen atom added together. 
Each hydrogen atom has a molar mass of 1.01 g/mol.  Oxygen has a molar mass of 16.00 g/mol.  
  
EXAMPLE: Find the molar mass of 1 mole of H2O 
STEP 1: Use the periodic table to find the molar mass of each element in the compound (you may round) 

Molar mass of Hydrogen = 1.01 g/mol 
Molar mass of Oxygen = 16.0 g/mol 

STEP 2: Use the coefficients to figure out how many of each atom is in 1 molecule. Then multiply the molar 
mass of each element by how many of each element you have 

H2O = has 2 hydrogen atoms and 1 oxygen atoms  
For the 2 hydrogen atoms… 

2 x 1.01 g/mol H = 2.02 g/mol 
For the 1 oxygen atom… 

1 x 16.00 g/mol O = 16.00 g/mol 
STEP 3: Add together the masses from each element to get the molar mass of the compound 
Adding these together to make H2O…. 

2.02 g/mol + 16.00 g/mol = 18.02 g/mol H2O 
Molar mass of H2O = 18.02 g/mol 
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In picture form: 

 

This, of course, means that 6.02 x 1023 little molecules of water have a mass of 18.02 grams. 
 
 

13. Describe in words how you calculate the molar mass of a compound?  

 

 

 

14. What is the molar mass of CaCl2?  

STEP 1: Count the atoms of each element in CaCl2 

 A)  There are _______ Ca atoms 

 B)  There are _______ Cl atoms 

  

 STEP 2: Find the molar mass of each element from the periodic table 

 A)  The molar mass of Ca is __________________________ g/mol 

 B) The molar mass of Cl is __________________________ g/mol 

  

CHECK!! WHY is the label for molar mass “g/mol” ___________________________________________________ 
  
Multiply the molar mass of each element by how many there are in the compound below: 
(Need help?? Step 1 (A) x Step 2 (A) = …) 
  
  
 STEP 3:  Add together the masses from each element to find the molar mass 
  
  
FINAL ANSWER (include units) = ________________________________________ 
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Practice 
15. What is the molar mass of C2HF3?  (Show your work below.  Include units.) 

 
 
 
 
 
 
 

16. What is the molar mass of Mg(OH)2? (Show your work below. Include units) 
 
 
 
 
 
 
 

17. What is the molar mass of Na(PO4)2? (Show your work below. Include units) 
 
 
 
 
 
 
 

18. What is the molar mass of (NH4)2O? (Show your work below. Include units) 
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Guiding Question: 

Do Now:  

Important Definitions 
and Equations:  

Notes: 
You can figure out the mass of 1 mole of any element or compound by using the 

periodic table.  

•For a compound, you must sum the molar mass of all the atoms in the molecule 

Example:  

 

 

 

 

 

 

 

A mole of atoms or molecules of a solid or liquid is usually an amount you can hold in 

your hand.  

A mole of any gas, if it is at standard temperature and pressure, always has a volume 

of 22.4 L 

 

Response: 
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Purpose 

To compare what one mole of various substances looks like 

Part 1: Molar Mass 

1.       Use a periodic table to complete the second column in the table. You will complete the last column in Part 2. 

 

2.       How many copper atoms are there in 63.55 g of copper? 

  

3.       Copper has a larger molar mass than aluminum. Explain what this means. 

  

  

4.       Which contains more moles, 1.0 g of Al(s) or 1.0 g of Hg(l)? Explain your thinking. 

  

5.       Explain how you determined the molar mass of sugar. Show your work. 

  

  

6.       What do you think the volume of one mole of carbon dioxide gas would be? Explain your reasoning. 
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Part 2: Mole Challenge 

Procedure 

1.       There are weighing stations around the room. With your group, visit the stations and create 1-mole samples of 
the items found at each station. These samples must be close to 1 mole, but they do not have to be exact. 

2.       Enter the amounts that you determined in the table on page 11 

Questions 

1.       How many moles of aluminum do you need to make a six-pack of cans? 

  

  

2.       How many iron nails do you need in order to have 223.40 g of iron atoms? 

  

  

3.       What volume of water do you need in order to have 25 moles of H2O molecules? 

  

  

4.       Suppose that you have 1 g of sugar and 1 g of water. Which one has more molecules? Explain how you arrived 
at your answer. 

  

  

  

  

5.     The average teenager drinks 868 cans of soda per year. Determine how many aluminum cans per year this 
represents for your school by estimating the number of students. How many moles of aluminum does this 
represent? 
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Guiding Question: 

Do Now:  

Important Definitions 
and Equations:  

Notes: 
 

Response: 
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Guiding Question: 

Do Now:  

Important Definitions 
and Equations:  

Notes: 
Mole Ratio: The ratio in which reactants have to combine to form the maximum 

amount of products.  

You determine the mole ratio by looking at the coefficients in the balanced chemical 

equation.  

 

Example:  

         2CH4O +       3O2    →     2CO2 +        4H2O 

 

How many moles of carbon dioxide will you make if you react 4 moles of O2? 

Response: 
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Guiding Question: 

Do Now:  

Important Definitions 
and Equations:  

Notes: 
 

Response: 
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