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1.1 How and Why

For thousands of years, 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 a man whom Albert Einstein called the father of modern science, Galileo Galilei.
At the dawn of the 17th century, Galileo used advanced telescopes of his own design to observe
the movement of the planets and their moons. He concluded that they, like Earth, revolved
around the Sun. However, this view conflicted with a belief held by many religious leaders of his
time that Earth was the center of the universe. In 1633 a religious tribunal forced Galileo to
disavow his conclusion that Earth orbited the Sun and banned him (or anyone) from publishing
the results of studies that called into question the Earth-centered view of the universe. The ban
was not completely lifted until 1835—nearly 200 years after Galileo’s death.

In the last century, advances in the design and performance of telescopes have led to the

astounding discovery that we live in an expanding universe that probably began 13.8 billion years

book-uat.wwnorton. i ago with an enormous release of energy. In this chapter and in later ones, we examine some of the

To view the next section of the ebook scroll to the bottom of the page you are currently viewing. Select the box
indicating the next section.

Sample Exercises 1.3, 1.4, 1.9
LO8 Express uncertain values with the appropriate number of significant figures
Sample Exercise 1.5

LO9 Distinguish between exact and uncertain values, evaluate the precision and accuracy of experimental
results, and identify outliers
Sample Exercises 1.6,1.7,1.8

PARTICULATE PREVIEW

Matter and Energy

The temperature in outer space is 2.73 K. The temperature of dry
ice (carbon dioxide, CO5) is 70 times warmer, but still cold enough
to keep ice cream frozen on a hot summer day. As you read

Chapter 1, look for ideas that will help you answer these questions: \

Particulate images of CO; as it sublimes are shown here. Which

two phases of matter are involved in sublimation?

What features of the images helped you decide which two
phases were involved?

What is the role of energy in this transformation of matter? Must energy be added or is energy produced?
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More information about navigating the ebook can be found in the Table of Contents section.

Additionally, you can view your current location by selecting the three dots found underneath the book title.
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The antibacterial properties of copper metal are attractive for coating surfaces in hospitals
and in food service kitchens where an infection can prove deadly (Figure 12.11). However, pure
copper has two disadvantages: it is both relatively soft and very malleable, which means that
pure copper objects are easily bent and damaged. We can explain the malleability of Au, Cu,
and other metals in terms of the relatively weak bonds between the atoms in their cubic
closest-packed crystal structure. This arrangement gives the atoms in one layer the ability,
under stress, to slip past atoms in an adjacent layer (Figure 12.12), but the overall crystal
structure is still cubic closest-packed. The ease with which copper atoms slip past each other
makes it easy to bend copper pipes used in plumbing, but it also makes them susceptible to
damage. Additionally, copper reacts with air to produce blue-green copper hydroxides and

carbonates.
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2.9 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 app in the i diately 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 2.22). 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 102 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.

After inserting a number in the page and select return on your keyboard, the ebook will take you to that page.
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Personal Annotations
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annotate and the Context Menu will appear.

Click Create Note
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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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How to view content that my Instructor shared

From the Ebook, click the Instructor Content icon (mortarboard hat) from the Context menu on the left side of
screen.

Instructor Content

Instructor
Content

Please Note: If the Instructor did not create content to share with students, the Instructor Content icon will not
appear in your ebook.

Can | read my ebook offline?

The newest version of the Norton Ebook Reader supports offline reading so that you can continue to access your
textbooks where normal online connectivity through WiFi or cellular service may not be available. Highlights and
annotations can also be accessed offline. To select sections of the ebook for offline reading, please click here.

Does the ebook support audio narration?

Norton Ebooks and the Norton Ebook Reader fully support text-to-speech functionality, allowing you to listen to
your ebook being read aloud. Select the link below that corresponds to your device for detailed instructions on
setting up text-to-speech.

Chrome: Read Aloud: A Text-to-Speech Voice Reader
Install and use the “Read Aloud” tool on Google Chrome for text-to-speech compatibility.


https://wwnorton.knowledgeowl.com/help/ebook-offline-reader
https://chrome.google.com/webstore/detail/read-aloud-a-text-to-spee/hdhinadidafjejdhmfkjgnolgimiaplp?hl=en

Mozilla Firefox: Read Aloud: A Text-to-Speech Voice Reader
Install and use the “Read Aloud” tool on Mozilla Firefox for text-to-speech compatibility.

Apple iOS: VoiceOver
Enable VoiceOver for seamless audio narration on your iOS device.

Google Android: Google Text-to-Speech
Access Google's text-to-speech solution on your Android device for audio narration.

How do | print a specific section of the ebook?

To print a specific section, select print icon at the top.
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Select ‘print’ from the confirmation box.

Print x

Do you want to print this section?

Can | print the entire ebook?
The number of sections you are allowed to print varies by title.

When you select print on a section, you will see a popup window with a progress bar which indicates how many
sections you have already printed and how many you have left to print.


https://addons.mozilla.org/en-US/firefox/addon/read-aloud/
https://support.apple.com/en-us/HT202362
https://play.google.com/store/apps/details?id=com.google.android.tts&hl=en

Do you want to print this section?
You are allowed to print up to 10 sections

0 of 10 section printed 10 sections remaining

=) -

When you are close to the limit, you will see a copyright restriction message.

Do you want to print this section?
You are allowed to print up to 10 sections

A Copyright Restriction

‘You are approaching your printing limit. Soon, you won't be able to
print pages from this eBook.

e
8 of 10 section printed 2 sections remaining

=) |

When you have reached the limit, you will see a message notifying you the limit has been reached.




© Copyright Restriction

‘You have reached your printing limit. You can no longer print pages
from this eBook.

10 of 10 section printed 0 sections remaining

Please Note: The print quota is based on copyright restrictions which are set by title. Print quotas cannot be reset on
user accounts. Once you have printed the maximum amount allowed, you will not be able to print another section.
Please keep this in mind when selecting sections to print.

Why can’t | print certain sections?

Some sections or parts of a section cannot be printed due to copyright restrictions. After selecting print this section,
the popup you see will indicate if the section in available.

If the section you want to print is unavailable due to a copyright restriction, you will see the following message.



Unable to Print

© Copyright Restriction

The section of text you have selected cannot be printed due to
restrictions on content rights.

You may also see a message that indicates only part of the section is available for printing.

Print

Do you want to print this section?
You are allowed to print up to <#> sections.

A Copyright Restriction

Portions of this section cannot be printed due to copyright restrictions
and will be omitted from the printed file.

—
<#> of <#> sections printed <#> sections remaining

How do | copy text from the ebook?

You can copy text by highlighting a portion of the text and using your keyboard shortcuts (command+c for mac,
control+c for windows).

Once you have selected the area of the text you want to copy, you will see the following pop-up which indicates how
many words you have copied, and how many you are allowed to copy from the ebook.



Copy X

154 words selected
You are allowed to copy up to 1069 words in this section

0 words copied of 1069 max 1069 words remaining

Can | copy the entire ebook?
The amount of content you can copy varies by title.

When you select a section of the text to copy, you will see a popup window with a progress bar indicating how many
words you have already copied and how many you have left.

Copy

1 words selected
You are allowed to copy up to 1069 words in this section

e
154 words copied of 1069 max 915 words remaining
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When you are approaching the limit, you will see a copyright restriction message.



Copy

6 words selected
You are allowed to copy up to 167 words in this section

A Copyright Restriction

You are approaching your copy limit. Soon you won't be able to
copy from this section.

159 words copied of 167 max 8 words remaining

==l -

If you have exceeded the copying limit, you will see the following message.

Copy

156 words selected
You are allowed to copy up to 167 words in this section

@ Copyright Restriction

The number of words you have selected exceeds the maximum
copying limit for this section. Please select fewer words and try
again.

127 words copied of 167 max 40 words remaining

When you have reached the limit, you will see a message notifying you the limit has been reached.



Copy

© Copyright Restriction

You have reached your copying limit. You can no longer copy text
from this section.

167 words copied of 167 max 0 words remaining

Please Note: The copy quota is based on copyright restrictions which are set by title. Copy quotas cannot be reset on
user accounts. Once you have copied the maximum amount allowed, you will not be able to copy another section.
Please keep this in mind when selecting sections to copy.

Why can’t | copy certain parts of the ebook?

Certain parts of the ebook cannot be copied due to copyright restrictions. After selecting an area to copy, the popup
you see will indicate if the section in available.

If you are unable to copy the section, you will see the following message.



Unable to Copy

© Copyright Restriction

The section of text you have selected cannot be copied due to
restrictions on content rights.

How do | purchase a discounted print version of my textbook?

Please Note - This offer is not available for every ebook.

If you purchased access to an ebook online, some titles will give you the option to purchase a paperback copy of your
textbook at a discounted price. The confirmation email you received after purchasing access to your ebook should
have told you if you were eligible for this discount. If you are eligible, please follow these steps to purchase the
discounted paperback copy of your textbook.

On the Digital Resources page for your textbook, click on the ebook tile.
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Next, open a chapter of your ebook.
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Chapter 1: Sociology and the:eal World &

Chapter 2: Studying Social Life: Sociological Research Methods g
Chapter 3: Culture &3

Chapter 4: Socialization, Interaction, and the Self &

Chapter 5: Separate and Together: Life in Groups g

Chapter 6: Deviance [

Chapter 7: Social Class: The Structure of Inequality [

Chapter 8: Race and Ethnicity as Lived Experience 5

Chapter 9: Constructing Gender and Sexuality [

Chapter 10: Social Institutions: Politics, Education, and Religion [y

Chapter 11: The Economy and Work 5

Chapter 12: Life at Home: Families and Relationships &

Once in the ebook, click on the gear menu in the upper right corner of the page and select Purchase a Print Textbook

from the menu.
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In the next window that appears, click on the Show purchase options button.
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themselves to the world. An Instagram account is mare than just a

scrapbook of images and words; nowadays, it's a way of establishing one’s

identity, of making a claim about wha you are. There is an implicit demand to

document and display all the right moments of our lives, so a smartphone
camera must always be at the ready.

Everyone is a photographer now, clambering to find the perfect shot
that's going to convey what we want to say about our lives and ourselves
Accounts are built and meticulously curated to create just the right
impression. The best photos must first be selected. Then they are cropped,
filtered, and further enhanced using an expansive array of editing tools.
Clever captions are thought up and hashtags applied to every post. We must
post often but not too much, lest we spoil the effect.

The point of this is not only to create our own sense of self but also to
project that self out into the world for approval. So we must always keep up
appearances. And it's this part—about having to manipulate how we look to
athers, about seeking and getting followers, likes, and comments—that has
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You are eligible to purchase the print version of this textbook,
at a discounted price. This offer applies only to those who
have purchased this ebook directly from W.W. Norton, and is
only available in the U.S.

Show purchase options || Cancel |

Finally, complete the purchasing process to purchase a paperback copy of your textbook at a discounted rate.

Interactive Ebook Edition of
The Real World
Purchase options:

. W Paperback copy of The Real World
44.95» Available at a discounted price to purchasers of The Real World ebook 4

@ setect one or more products for purchase.

ToTAL PRICE: $44.95 UsD
Plus shipping costs and state and local sales tax, if applicable

> EnterCredi Card o

Need help? Contact W. W. Norton Customer Support

How to Create Bookmarks

A built-in bookmarking feature is not currently available in the latest eBook version. We recommend using your
browser’s bookmarking option or the annotation and notebook tools to mark your place in the text.

To save your reading spot with a note:

1. Highlight any text where you stopped reading.
2. Inthe box that appears, select Create Note.
3. Type something like “Stopped here.”

4. When you're ready to continue, open the Notebook from the left-hand menu and select your note to return to
that location.



How is time spent in the eBook calculated?

Time spent on eBook pages and chapters is tracked as long as the ebook tab remains open in your browser. Tracking
does not pause if you minimize the browser, switch to another tab, or use split-screen mode.

To stop time tracking, you must fully close the browser tab containing the textbook.



