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The Norton Ebook Reader has functionality that is common to both instructors and students. This page details the
highlighting, annotation, bookmarking, audio narration, and printing and copying capabilities that are available to
both instructors and students.
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How do | highlight text?

Personal Highlights

To highlight text, use the cursor to select the text you would like to highlight and theContext Menu will appear.
Select the color in which you would like the text highlighted: yellow, pink, blue, or green.

n Learning Outcomes

LO1 Use Avogadro's number and the definition of the mole in
Sample Exercises 3.1,3.2,3.3,3.4,3.5,3.6,3.7

LO2 Write balanced chemical equations that describe chemical reactions
Sample Exercises 3.8, 3.9, 3.10, 3.11
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LIG!
LO4 Determine an empirical formula l:l I:l I:l l:l a substance
Sample Exercises 3.14, 3.15, 3.16

LO5 Determine a molecular formula f = nolar mass of a substance
0O copy
Sample Exercise 3.17

LO6 Use data from ion reactions to empirical of

Sample Exercises 3.18, 3.19

LO7 Determine the limiting reactant in a chemical reaction

Sample Exercises 3.20, 3.21

LO8 Calculate the theoretical and percent yields in a chemical reaction
Sample Exercises 3.22, 3.23

Removing Highlights

To remove a highlight, use the cursor to select the text from which you would like to remove the highlighting and the
Context Menu will appear.

Click Delete Highlight
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= Classify the products as elements, compounds, or a mixture.
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LOT Use kinetic melecular theory to explain the behavior of gases

Select Delete and the highlighting will be removed from the selected text.
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Please note: Instructor shared highlights are no longer available in the New Ebook Reader since the green

highlighter is now accessible to all users in the new Ebook. The new Instructor Content functionality allows
instructors to create, edit, and publish shareable content with students.

How do | create annotations?

Personal Annotations

To create an annotation that will only appear in your ebook, use the cursor to select the text you would like to
annotate and the Context Menu will appear.

Click Create Note
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An Invisible Necessity Page 274 E
anesthesiologists in a hospital operating room constantly monitor levels of oxygen and carbon
dioxide in the blood. The management of the delicate balance of gases entering and leaving a
patient can mean the difference between a normal recovery and an irreversible coma.

‘We have seen how dissolved compounds react in aqueous solution. Chemical reactions also take
place in the gas phase, and gases are intimately involved in chemical reactions in living systerns as
well as in the material world. Most life in our biosphere requires oxygen. Insects, birds, mammals,
plants, and even underwater organisms need Os to metabolize nutrients.
How do gases differ from solids and liquids? Gases have neither definite volumes nor definite
n shapes; they expand to occupy the entire volume of their container and assume the container’s
shape. Under everyday conditions, other properties also distinguish gases from liquids and solids: a

1. Unlike the volume occupied by a liquid or solid, the volume occupied by a gas changes B Create Note
significantly with pressure. If we carry an inflated balloon from sea level (0 m) to the top of a
1600-m mountain, the balloon volume increases by about 20%. The volume of a liquid or solid  icHLGHT
is unchanged under these conditions.

2. The volume of a gas changes with temperature. For example, the volume of a balloon filled with ) .-
room-temperature air decreases when the balloon is taken outside on a cold winter's day. A B copy

temperature decrease from 20°C to 0°C leads to a volume decrease of about 7%, whereas the
volume of a liquid or solid remains practically unchanged by this modest temperature change.

3. Gases are miscible, which means they can be mixed in any proportion (unless they chemically
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29 Nucleosynthesis: The Origin of the Elements

We began this chapter by discussing remarkable advances in the early 20th century that
provided science with a clearer view of atomic structure and of why elements react the way
they do. Later in the century, scientists increased our understanding of how the elements may
have originally formed by determining the composition of the very early universe—the
particles that appeared in the immediately following the Big Bang.

Scientists believe that much of the energy released at the instant of the Big Bang transformed
into matter within a few microseconds (Figure 2.29). This matter consisted of the smallest of
subatomic particles: electrons and quarks. Less than a millisecond later, the universe had
expanded and “cooled” to a mere 1012 K, and quarks combined with one another to form neutrons
and protons. Thus in less than a second, the matter in the universe consisted of the three types of
subatomic particles that would eventually make up all atoms.

Primordial Nucleosynthesis

By about four minutes after the Big Bang, the universe had expanded and cooled to 10° K. In
this hot, dense subatomic “soup,” neutrons and protons that collided with one another began
to fuse in a process called primordial nucleosynthesis. (We discuss fusion in more detail in
Chapter 19 In one step, protons (p) and neutrons (n) fused to form deuterons (d), which are
nuclei of the deuterium (H) isotope of hydrogen:

Ip+in—id (2.2)

In writing this equation, we follow the rules we described in Section 2.3 for writing nuclide
symbols: the superscript is a mass number and the subscript is an atomic number. We use a
similar convention for writing the symbols of subatomic particles, except that in this case a
subscript represents the charge on the particle. For example, the symbol of the neutron is In
because a neutron has a mass number of 1 and a charge of 0.
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1.1 How and Why

For thousands of years, we humans have sought to better
understand the world around us. For most of that time we
resorted to mythological explanations of natural
phenomena. Many once believed, for example, that the
Sun rose in the east and set in the west because it was
carried across the sky by a god driving a chariot propelled
by winged horses.

In recent times we have been able to move beyond
such fanciful accounts of natural phenomena to
explanations based on observation and scientific
reasoning. Unfortunately, this movement toward rational
explanations has not always been smooth. Consider, for
example, the contributions of Galileo Galilei, the man
Albert Einstein called the father of modern science. At the
dawn of the 17th century, Galileo used advanced
telescopes of his own design to observe the movement of
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