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World of Chemistry is designed to be accessible to all students with:

•	 Approachable writing and narrative style

•	 National Geographic Explorers and images

•	 Detailed problem-solving support

•	 Engineering design

•	 Real-world applications

National Geographic Explorers and visuals capture student attention and tell 
the story of how chemistry is critical to daily life. World of Chemistry includes 
the OWLv2 online learning platform and aligns to the Next Generation 
Science Standards (NGSS).

National Geographic images and photography

Authentic Student Engagement
Engage students with National Geographic images and stories of National Geographic Explorers who use chemistry to solve 
real-world problems. “Case Studies” and “Chemistry in Your World” features highlight real-world applications of chemistry.
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“Explorers At Work” feature the work of National Geographic Explorers
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•	 Investigations are included at the end of every 
chapter

•	  “Hands-on Chemistry Minilabs” are embedded 
throughout each chapter 

•	 A downloadable Lab Manual is available with 
additional labs aligned 
to the program

•	 An “NGSS Activity Guide” 
includes hands-on, 
3-Dimensional lessons

•	 The Teacher’s 
Edition includes 
many additional 
classroom activities 
and demonstrations.

Active Learning and Hands-on Chemistry

The work of Engineers is highlighted in 
“Exploring Engineering” articles at the 
beginning of some chapters and in “Chemical 
Engineering” features throughout the program. 
The Engineering Practices from the NGSS are 

detailed in Chapter 1 
and are applied by 
students in hands-on labs 
and Investigations.

Engineering Practices and Design

Teacher Support
The wraparound Teacher’s Edition includes 
Chapter Planning Guides summarizing chapter 
resources including support for differentiation, 
hands-on lessons, interdisciplinary and career 

connections, OWLv2 online learning 
resources, and NGSS support.  

Additional downloadable resources 
include lecture slides, chapter tests, 
student worksheets, chapter summaries 
in English and Spanish, and the Cognero 
customizable test generator.

1 mol CH4 molecules
(6.022 × 1023 CH4 molecules)

1 mol C atoms
(6.022 × 1023 C atoms)

4 mol H atoms
4 (6.022 × 1023 H atoms)

Molar Mass
A chemical compound is, fundamentally, a collection of atoms. For example, 
methane (the major component of natural gas) consists of molecules each 
containing one carbon atom and four hydrogen atoms (CH4):

1 CH4 molecule 1 C atom 4 H atoms

So if we have 10 molecules of methane we have 10 carbon atoms and 40 hydrogen 
atoms:

10 C atoms 40 H atoms10 CH4 molecules

1 CH4 molecule 1 C atom 4 H atoms

 How can we calculate the mass of 1 mole of methane? That is, what is the mass 
of 6.022 3 1023 CH4 molecules? Because each CH4 molecule consists of one carbon 
atom and four hydrogen atoms, 1 mole of CH4 molecules consists of 1 mole of 
carbon atoms and 4 moles of hydrogen atoms.

The mass of 1 mole of methane can be found by summing the masses of carbon and 
hydrogen present.

Core Ideas and Skills
• Explain the concept of molar mass
• Convert between moles and mass
• Calculate the mass percent of an element in a compound

Molar Mass and Percent 
CompositionKEY TERMS

molar mass
mass percent

6.2

Note that when we say 
1 mole of methane, we 
mean 1 mole of methane 
molecules.
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MATH TIP

Remember that the least 
number of decimal 
places limits the number 
of significant figures in 
addition.

Mass of 1 mol C 5 1 3 12.01 g 5 12.01 g

Mass of 4 mol H 5 4 3 1.008 g 5  4.032 g

Mass of 1 mol CH4 5 16.04 g

 The quantity 16.04 g is called the molar mass of methane: the mass of 1 mole of 
CH4 molecules. The molar mass of any substance is the mass in grams of 1 mole 
of the substance. The molar mass is obtained by summing the masses of the 
component atoms.

checkpoint Explain how to calculate the molar mass of a compound, and give an 
example.

 

Example 6.5

Calculating Molar Mass
Calculate Determine the molar mass of sulfur dioxide, a gas produced when sulfur-
containing fuels are burned. Unless “scrubbed” from the exhaust, sulfur dioxide can 
react with moisture in the atmosphere to produce acid rain.

Solution
Where Do We Want To Go?

• Molar mass (SO2) S ? g/mol

What Do We Know?
• The formula for sulfur dioxide is SO2.
• Atomic masses

 S 5 32.07 g/mol
 O 5 16.00 g/mol

How Do We Get There?
We need to find the mass of 1 mole of SO2 molecules—the molar mass of SO2.

1 mol SO2 
molecules

1 mol
S atoms

2 mol
O atoms

Mass of 1 mol S 5 1 3 32.07 5 32.07 g
Mass of 2 mol O 5 2 3 16.00 5 32.00 g

      Mass of 1 mol SO2 5 64.07 g 5 molar mass 5 64.07 g/mol

The molar mass of SO2 is 64.07 g. It represents the mass of 1 mole of SO2 molecules.

Does It Make Sense?
Note the units obtained here (g/mol) are correct for molar mass. The answer is given 
to two decimal places as required by the atomic masses.

Practice Problem 6.5
Calculate Polyvinyl chloride (PVC) is widely used for floor coverings (“vinyl”) as well 
as for plastic pipes in plumbing systems. It is made from a molecule with the formula 
C2H3Cl. Calculate the molar mass of this substance.

A substance’s molar 
mass (in grams) is the 
mass of 1 mole of that 
substance.
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checkpoint Explain how to calculate 
the molar mass of a compound, and 
give an example. 
To calculate the molar mass, add 
together the masses of the atoms in the 
compound. For example, the molar mass 
of water (  H 2  O) is calculated by adding 
the masses of the two hydrogen atoms 
(2 × 1.008) to the mass of the oxygen 
atom (16.00) to get 18.016.

Example 6.5

More Examples
Here are some additional examples to 
use for molar mass calculations. Each 
answer has been rounded to four 
significant figures.

Water   H 2 O 18.02 g/mol

Ammonia   NH 3  17.03 g/mol

  C 3    H 8  propane 44.09 g/mol

    C 6 H 12 O 6  glucose 180.2 g/mol

Here are some additional examples to  
use for molar mass calculations for 
ionic compounds. They can also be 
used to review naming ionic 
compounds. Each answer has been 
rounded to four significant figures.

Calcium sulfate   CaSO 4  136.2 g/mol

Sodium carbonate   Na 2    CO 3  106.0 g/mol

Barium hydroxide   Ba(OH) 2  171.3 g/mol

Answer to Practice Problem 6.5
Each molecule of   C 2    H 3  Cl contains two 
carbon atoms, three hydrogen atoms, 
and one chlorine atom. Thus, 1 mole of  
  C 2    H 3  Cl molecules contains 2 moles of C 
atoms, 3 moles of H atoms, and 1 mole 
of Cl atoms.

Mass of 2 moles of C atoms:  
 2 × 12.01 = 24.02 g

Mass of 3 moles of H atoms:  
 3 × 1.008 = 3.024 g

Mass of 1 mole of Cl atoms: 

  1 × 35.45 =   
35.45 g

 _________ 62.494 g  

 The molar mass of   C 2    H 3  Cl is 62.49 g 
(rounding to the correct number of 
significant figures).

SECTION 6.2

EXPLORE/EXPLAIN
In this section, students move from 
calculating amounts of elemental 
substances based on atomic mass units 
to calculating a compound's molar mass 
based on its chemical formula. Students 
then apply this reasoning to convert 
between mass and moles, leading to 
multi-step calculations to determine 
percent composition.

Active Learning
The Section 6.2: Team Learning 
Worksheet on the Instructor 
Companion Website provides 
opportunities for students to work 
collaboratively.

Molar Mass
Core Ideas and Skills
• EXPLAIN the concept of molar 

mass
• CONVERT between moles and 

mass

 Teaching Tips 

• Some students find it difficult to 
translate a formula into moles at this 
point. For example, 1 mole of 
methane molecules contains 4 
moles of hydrogen atoms. Make sure 
students practice this translation  
and justify their answers.

• Emphasize that molar mass is the 
mass per one mole of substance. For 
example, 1 mole of diatomic oxygen 
gas has a mass of 32.00 g. A sample 
containing 2 moles of oxygen gas has 
a mass of 64.00 g.

• The term molar mass has replaced 
molecular weight because molar 
mass more accurately describes the 
concept.

• Students sometimes are confused 
about which number from the 
periodic table to use to find molar 
mass. Remind students that atomic 
masses are used, not atomic 
numbers.

Introduce a binary compound of the 
form AxBy, containing unknown 
elements A and B with molar masses C 
and D, respectively. Ask students to 
write a mathematical formula to 
calculate the molar mass of this 
compound. Refer them to Example 6.5 
to use as a guide if they have difficulty. 
Answer: Molar mass of AxBy = xC +yD

CONNECT TO MATHEMATICS
Model with Mathematics

Have students write an explanation of 
how to find the number of moles of 
each element in one mole of a given 
compound, using an analogy outside of 
chemistry to support their explanation. 
(For example, one car has four tires, so 
a mole of cars has four moles of tires.)

CONNECT TO ELA
Text Types and Purposes
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OWLv2 For World of Chemistry
Move students beyond memorization of concepts to higher level chemistry thinking with OWLv2. This 
powerful platform empowers students to learn chemistry through rich, dynamic problems, detailed 
feedback, and interactive learning modules. With OWLv2, students practice at their own pace, receive 
meaningful feedback, and access learning resources to help them achieve better grades.

Engaging Practice 
Problems
OWLv2 offers learning tools to meet 
students on their level.

•	 Simulations capture student interest 
with virtual experimentation

•	 Visualizations provide videos 
or animations with 
questions to improve 
understanding of cause-
and-effect and improve 
observational skills 

•	 Tutorials help students 
develop problem-solving 
skills by offering a step-
by-step explanation of 
how to work through 
a problem.

Mastery Learning
Mastery Learning assignments 
allow students to practice 
at their own pace, receive 
meaningful feedback, and use 
included learning resources to 
master chemistry concepts.

Students must answer two 
or more questions in a group 
correctly to prove true mastery. 
OWLv2 gives hints and feedback 
along with the complete 
solution. When students retry a 
group of questions, the values 
and chemicals change, to allow 
continual practice and a deeper 
understanding of the concepts.

Visualization

Simulation



Interactive eBook
The eBook available in OWLv2 includes the entire 
text with enhanced digital capabilities. These include 
embedded videos, simulations, and 3D molecules for 
students to manipulate in support of the text.

Other eBook features include highlighting and 
notetaking, clickable vocabulary with pop-up 
definitions, a ReadSpeaker feature which reads the text 
aloud, and digital flashcards for each chapter. Students 
can even create their own flashcards.

Powerful Gradebook and 
Analytics
Keep a continuous pulse on student 
progress with the easy-to-use gradebook 
and powerful analytics reports in OWLv2. The 
gradebook lets teachers see how students 
are doing with both comprehensive reports 
and concise progress snapshots. 

“National Geographic”, “National Geographic Society” and the Yellow Border Design are 
registered trademarks of the National Geographic Society ® Marcas Registradas
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Course Analytics

eBook text

Embedded eBook Videos Embedded eBook Simulations
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