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Explore the
Key Concepts.

Each lesson begins

with a series of Key
Concept questions. The
interactivities in each lesson
will help you understand
these concepts and Unlock
the Big Question.

pLanert DidRy.

At the start of each lesson, My

Planet Diary will introduce you to
amazing events, significant people,

and important discoveries in science

or help you to overcome common
misconceptions about science concepts.

Desertification If the soil in
of moisture and nutrients, the
advance of desertlike conditio
fertile is called desertification

One cause of desertificatio
is a period when less rain than

droughts, crops fail. Without 1
blows away. Overgrazing of g1
cutting down trees for firewoc

Desertification is a serious
and graze livestock where des
people may face famine and s
central Africa. Millions of ru

TAVSCTEncer B [ s ART I MOTION

onnE ©

Skills

@ Reading: Identify Supporting Evidence
Inquiry: Design Experiments

Vocabulary

« friction * sliding friction + static friction

« fluid friction * rolling friction * gravity
s weight

¥ Friction and Gravity -
What Factors Affect Friction?

SWPEC 5 What Factors Affect Friction?
@ (2 What Factors Affect Gravity?

my PLaner DidRY

CAFEERS

questions with
r them

When you ride a bike on the road, the surfuce of the tires rubs
against the surface of the road. The force that two surfaces excrt on
each other when they rub against each other is called friction.
29 Two factors that affect the force of friction are the

types of surfaces involved and how hard the surfaces are pushed
together. The biker in Figure 1 would have an asier time pedal-
ing on a newly paved road tha
sduce less friction than rough surfaces. It may
1s—like a patch

When

smooth surfaces pre
surprise you to know that even the smoothest o
of ice or  countertop—have irregular, bumpy su )

ome into contact with those of

citched to a much heavier bike?
harder to pedal because the tires
harder ag  road. Similarly, if you rubbed your
ether forcefully, there would be more friction than if
sur hands together lightly. Friction increases
aces push harder against each other
to the direction of

otion. Without friction, a moving object will

FIGURE 1

erent Surfaces {4
drncﬁondopmdlmtfulypuoi
et e B i

hard it would be to pedal over them,
" hardest (3). (Each surface i flat.) What does this ranking tell

about the amount of friction over these surfaces?

you

1 on a rugged gravel road. In general,

Vocabulary Latin Word

cities because they can no lor

apply..

Desertification affects many
areas around the world.

€ Name Which continent
has the most existing desert’

@ Interpret Maps Where it
the United States is the grez
risk of desertification?

© dhfer s desertification a
is existing desert? Explain. C
your answer.

@ [CHALLENGE If an area is fz
things people could do to po

132 Land, Aiv, and Water Re

Elaborate further with
the Apply It activities.
This is your opportunity
to take what you've
learned and apply those
skills to new situations.

\\\ Explain what you know.
\' Look for the pencil. When you see
it, it’s time to interact with your
book and demonstrate what you
have learned.
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Interact with your world.

* S

Lab Zone

Look for the Lab zone triangle. This means

it's time to do a hands-on inquiry lab. In every
lesson, you'll have the opportunity to do a
hands-on inquiry activity that will help reinforce
your understanding of the lesson topic.

Land Reclamation Fortunately, it is possible to replace
land damaged by erosion or mining. The process of restoring an
. area of land to a more productive state is called land reclamation.
-rtile area becomes depleted | e ; In addition to restoring la.nd for agri«f}lhure‘ land reclamation can
secome a desert. The . restore habitats for wildlife. Many different types of land reclama- Land Reclamation
as that previously were S T tion projects are currently underway all over the world. But it is These pictures show land before
uh fih Kay shun). : s i generally more difficult and expensive to restore damaged land and and after it was mined.
=. For example, a drought i e e soil than it is to protect those resources in the first place. In some ®,. Communicate Below the
ls in an area. During - o e ; ! cases, the land may not return to its original state. pictures, write a story about
. the exposed soil easily - i i what happened to the land.
 cattle and sheep and
e desertification, too.
*eople cannot grow crops
has occurred. As a result,
Yesertification is severe in
rere are moving to the
themselves on the land.

FIGURE 4

i " Do the Quick Lab
Indian & % Modeling Sga

f e &3 Assess Your Understanding

1a. Review Subsoil has (less/more) plant and
Key animal matter than topsoil.
I existing desert
I iigh-risk area b. Explain What can happen to soil if plants are
I Moderate-risk area removed?
areas where there
n the map to support

cation, what are some
; effects?

O | need extra help with

Go to MY sc1ence @ COACH online for help with this subject.

Evaluate Your Progress. <)

After answering the Got It question,
think about how you're doing. Did you
get it or do you need a little help?
Remember, my science( is
there for you if you need extra help.
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Explore the Big Question.
At one point in the chapter, you'll
hav? the opportunity to take all that
you've learned to further explore
the Big Question.

Lab

’ Assess Your Unde

1a. Define What are sediments’

allntion and LaP SATERELY. . e v e

What can people do to use
resources wisely?

FIGURE 4

All living things depend on land,

air, and water. Conserving these resources for the future
dentifying

is important. Part of resource conservation is i
and limiting sources of pollution.

@, Interpret Photos On the photograph, write
the letter from the key into the circle that best

b. Explain How can bacteria t
spill in the ocean?

Air
Describe at least one thing your community
could do to reduce air pollution.

identifies the source of pollution. Py
: . 5%, What can people ¢

@ resources wisely?

Land
Describe at least one thing your community
could do to reduce pollution on land.

d. [CHALLENGE Why might a

to recycle the waste they
would reduce water poll

Water
Describe at least one thing your community

could do to reduce water pollution.

Pollution Sources ! %
A. Sediments /
B. Municipal solid waste " - O I getit! Now | know t
C. Runoff frog .« , “2lopment can be reduced by

O | need extra help witf

Go tomy science @
with this subject

Answerthe Big Question.
Now it's time to show what you know
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Review What You've Learned.

Use the Chapter Study Guide to review the
Big Question and prepare for the test.

it

properly dispose of hazardous wastes and ather

[ESE) Conserving Land and Soil

3 Three uses that change the land are agriculture,
development.

mining. and

£33 Without soil, most life on land could not exist.

Poor soil management results in three problems
‘erosion, nutrient deplation, and desertification.
Vocabulary
wlitter  topeol ® subsoil
< arcsion « nrient deple
« desarifcation

(1351183 Waste Disposal and
Recycling
(3 Solid waste is burned, buried, or recycled.
3 Recycling categories include meta, glass,
poper, and plastic.
9 Hazardous wastes are stored depending on
the type and potential danger.
Vocabulary

icipal ofid warte

utant  » nachate lancfil
< recycling  biodegradeable  » hazardous waste

Water Pollution and
Solutions

3 Water on Eanth is about 97 percent saftwater.
(33 Most water pollution is caused by human
activities

(3 The keys to kesping water clean include
cleaning oil spills, proper sewage treatment, and
the reduction of pollutants.

a To use resources wisely, people can reuse or materials and they can

Air Pollution and Solutions

32 A major source of outdoor air pollution

is vehicle emissions. Indoor ai polkution has &
variety of causes

53 The major cause of the ozone hole fs CFCs.
3 Reduding ar pallution requires radhucing
emissions

Vocabulary

+ emissions + photochemical smog = osone

« tomperature inversion  + acid ra
«radon + ozone leyer ¢ chiorafluorocarbon

(I5510F) Ocean Resources
{35 Resources in the ocesn inchide organems
such as fish and nonliving things such as ol

53 Most acean pollution is rolated to human
activities.

Vocabutary
< nodule
* upweliing

Conserving Land and Soil
1. What is an agricultural use of land?
8. groving crops on land
b collecting waterrom and
. building structures on d
4. removing minecals from land

2. Plant roots absorb nutrients and water from
the layer of soil called

3. Relate Couse and Effect What type of land
depleti

od Review and Asses

Water Pollution and
Solutions
13- Whyis fresh water  limited resource?
1 because most water on Earth i in ke
B because most watar on Earth s clouds

€ because most water on Earth i in she ground

4 Becaure most weter on Earth i st wator

2.4
€rop-destioying organisms.

13. Draw Conclusions Rain may
Rain e
10 Bodies of water, such ae g 108
might ertizer afect a pongy

Review and Assessment

3 chemical that kil

Air Pollution and Solutions

7. Which of the following describes a poliutant
that has been released into the air?

here provents same of the sun's

utraviolet radiation from reaching Earth.

9. Predict Do you think the hole n the azone
layer will increase or decrease in size? Why?

Sment

=
Wh
Q i °?°""7“° to use

Ve
*groundwater = pesticide  sewage  * sediment

(50 Ocean Resources

168 Land, At and Water Resources 4 4. The ocean co
. 40 containg lving resou
oot such ag
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3. fuel, water
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€ seawend, shrienp
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15,

s the movemen
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16. Relate Cause an

5 fuel resuit in pow might ol used

d Effoct
ocean pollution?

or help

170 Land, A, and Water Resources

Practice Taking Tests.

Apply the Big Question and take
a practice test in standardized
test format.
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My Planet Diary online is the place to find Find Your Chapter

more information and activities related to
the topic in the lesson. Go to www.myscienceonline.com.

B Log in with username and password.

B Click on your program and select
your chapter.

St Growing! Mount Everest i the Himalayas 1 B Keyword Search

is the highest mountain on Earth. Climbers who ] . u

reach the peak stand 8,850 meters above sea ] Go to www.myscienceonline.com.
level. You might think that mountains never

change. But forces inside Earth push Mount - 1 B Log in with username and password.
Everest at least several millimeters higher each i

year. Over time, Earth’s forces slowly but :
constantly lift, stretch, bend, and break Earth’s
crust in dramatic ways!

B Click on your program and select
Search.

=58 Go to Planet Diary to learn more

Enter the keyword (from your book) in
about forces in the Earth's crust.

the search box.
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Other Content Available Online

PRI BESTE e S Follow these young scientists
through their amazing online video blogs as they travel
the globe in search of answers to the Big Questions
of Science.

Palaais i M8 Need extra help? My

Science Coach is your personal online study partner.
My Science Coach is a chance for you to get more
practice on key science concepts. There you can
choose from a variety of tools that will help guide you
through each science lesson.

~VIRTUAL LAB

Get more practice with realistic virtual Need extra reading help on
labs. Manipulate the variables on-screen a particular science topic? At My Reading Web you
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BIG IDEAS OF SCIENCE

Have you ever worked on a jigsaw puzzle? Usually a puzzle has a theme
that leads you to group the pieces by what they have in common. But

until you put all the pieces together you can't solve the puzzle. Studying
science is similar to solving a puzzle. The big ideas of science are like puzzle
themes. To understand big ideas, scientists ask questions. The answers to
those questions are like pieces of a puzzle. Each chapter in this book asks

a big question to help you think about a big idea of science. By answering
the big questions, you will get closer to understanding the big idea.

&x Before you read each chapter, write about what you
know and what more you'd like to know.

Grant Wiggins, coauthor of Understanding

I e B AT

o
e -
i2 a

Desert winds can pile
up giant sand dunes.

What do you already know about changes on
Earth? %A What more would you like to know?

Bia Questior
MY ZUeSLION

@ How is a map a model of Earth? Chapter 1
Q’ﬁ What proce break down rock? Chapter 2
- :
@ What processes shape the surface of the
land? Chapter 3
@\, After reading the chapters, write what you Over millions of yeg;rs, thew

have learned about the Big Idea. Calarado River cut through

of solid rock to form -
nd Canyon in Arizona.




AR
BIGIDEA
Earth is 4.6 billion years
old and the rock record
contains its history.

What do you already know about Earth'’s history?
@\, What more would you like to know?

>

e
Ly

Big Question:

@ How do scientists study Earth’s past?
Chapter 4

& After reading the chapter, write what you
have learned about the Big Idea.




HOW WILL THIS™

CLIMBER

FIND HIS WAY

How is a map a
model of Earth?

Somewhere far from home or hotels, in
the middle of a long climb, a hiker needs
somewhere to sleep. This climber set up
his tent on the face of a cliff in Yosemite
National Park. He will rest and have

his dinner in this hanging tent called a
portaledge. When he wakes up the next

Untamed Science video to learn
more about maps.

morning and finishes his climb, which trail
will he take to get down? §‘ ,Mfer How might you find your
way home from a hike in the mountains?
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Getting Started

Check Your Understanding

1. Background Read the paragraph below and then answer
the question.

often in the form of facts or flg-
ures, usually collected for study.

Dr. Lyndon collected /data for her research study on
North American plants. First, she looked at how plants
grow in each region. She recorded what local crops
were sold in the cities of that region. Then she compared
different regions on the continent of North America.

region is an area of
land sharing one or more
characteristics.

nt is any one of seven
! Iarge landmasses on Earth.

* What data helped Dr. Lyndon compare plant growth?

If you had trouble completing the question above, visit
My Reading Web and type in Mapping Earth’s Surface.

Vocabulary Skill

Identify Multiple Meanings In science, it is important to use terms pre-
cisely. Some familiar words have more than one meaning. Words you use
every day may have different meanings in science. Look at the different
meanings of the words below.

Word Everyday Meaning Scientific Meaning

key n. Tool for locking and unlocking n. List of symbols on a map,
along with their explanations

degree n. A relative amount of n. Unit for measuring distance
something around a circle, such as in longi-
tude and latitude

2. Quick Check Circle the sentence below that uses the scientific
meaning of the word key.

* Nick couldn’t open the door without his key.

* The key shows that a picture of a tree stands for forest lands.

2 Mapping Earth’s Surface




et | Mapping Earth’s Surface > MY READING WEB 8> VOCAB FLASH CARDS

Chapter Preview

LESSON 1
* topography * elevation
¢ relief ¢ landform e plain
® mountain ® mountain range
* plateau * landform region

@ Sequence
4 Classify

LESSON 2
* globe * map
* map projection *® symbol
* key ¢ scale ©degree
* equator * hemisphere
* prime meridian * latitude
* longitude

@ Identify the Main Idea
£\ Measure

LESSON 3
* surveying * digitizing
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Exploring Earth’s Surface .

ONLOC

pLaneT DiaRy

Lewis and Clark
In 1804, an expedition set out from near

What Does the Topography of an Area Include?
What Are the Main Types of Landforms?

4

If you were going on an expedition to explore
unknown territory, what supplies would you
bring with you?

St. Louis to explore the land between the

Mississippi River and the Pacific Ocean.
The United States had just purchased a

part of this vast territory from France.

Few had traveled far to the west.

Led by Meriwether Lewis and William
Clark, the expedition first traveled
up the Missouri River. Then the
group crossed the Rocky Mountains

PL ..1d Go to Planet Diary to learn more
about landforms and topography.

W and followed the Columbia River to ® Do the Inquiry Warm-Up |

the Pacific Ocean.

4 Mapping Earth’s Surface

What Is the Land Like
Around Your School? |

What Does the Topography

of an Area Include?

On the journey to the Pacific, the Lewis and Clark expedition
traveled more than 5,000 kilometers. As they traveled, Lewis and
Clark observed many changes in topography. Topography (tuh
PAWG ruh fee) is the shape of the land. An area’s topography may
be flat, sloping, hilly, or mountainous. The topography of an
area includes the area’s elevation, relief, and landforms.

Elevation The height above sea level of a point on Earth’s
surface is its elevation. When Lewis and Clark started their expedi-
tion, they were about 140 meters above sea level. By the time they
reached Lemhi Pass in the Rocky Mountains, they were more than
2,200 meters above sea level. Look at Figure 1 to see the changes in
elevation along Lewis and Clark’s route.
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Vocabulary Skills
* topography ¢ elevation ¢ relief ¢ landform @ Reading: Sequence
* plain * mountain ¢ mountain range * plateau 4\ Inquiry: Classify
* landform region
Relief The difference in elevation between the highest and low-
est parts of an area is its relief. Early in their journey, Lewis and
Clark encountered flat or rolling land that had low relief, or small e
differences in elevation. In the Rocky Mountains, they crossed huge AR B
tai ted by deep valleys. These areas had high relief, Lewis & Glark’s Journey
s e_lms separa.l e .e et i a5 ' ‘6 o e The route of the Lewis and Clark
great differences in elevation. expedition crossed regions that
Landforms If you followed the route of the Lewis and Clark iﬁsfre({\grz:gu';; teel eé?:::: :hn:
expedition, you would see many different landforms. A landform high st and lowest points on
is a feature of topography, such as a hill or valley, formed by the their route. What is the relief
processes that shape Earth’s surface. Different landforms have dif- between these two points?
ferent combinations of elevation and relief.
Missouri
T Lemhi Pass g e Wastwacd route of DT Gl
g
= 1,500 A
§ i
2 1,000 Finish V gt Start:
5 5w Fort Clatsop \ua»m.-.,,, St. Louis ‘
macificQccan Cnlum“‘: [ 1 Distanf.e | Rolute i) 1 1 | ‘! l
4000 3500 3000 2500 2000 1500 1,000 500 0
| T Do the Quick Lab Surfa;e i
‘ La“b Features.
Assess Your Understanding R
9°tit? .......................................................................................... eausabs s sYYe e sTRee TR

O | get it! Now | know topography of an area includes

O | need extra help with
Go tomY sci1ence @A COACH online for help with this subject.



What Are the Main Types
of Landforms?

Landforms vary greatly in size and shape. They include level plains
extending as far as the eye can see, rounded hills that you could
climb on foot, and jagged mountains difficult to hike through.
Three major types of landforms are plains, mountains,

and plateaus.

Plains A plain is a landform made up of nearly flat or gently
rolling land with low relief. A plain that lies along a seacoast is
called a coastal plain. In North America, a coastal plain extends
around the continent’s eastern and southeastern shores. Coastal
plains have both low elevation and low relief.

A plain that lies away from the coast is called an interior plain.
Interior plains are often low and have low relief, but their elevations
can vary. The broad interior plains of North America are called the
Great Plains.

The Great Plains extend north from Texas into Canada. The
Great Plains also extend west to the Rocky Mountains from the
states of North and South Dakota, Nebraska, Kansas, Oklahoma,
and Texas. At the time of the Lewis and Clark expedition, the Great
Plains were a vast grassland.

FIGURE. 2. e xadi.«a e e e e s, . o . 0

Landforms
Plains, mountains, and plateaus are three of the many land-

forms that make up the topography of Earth's surface. o adl :
- ‘Q 5

\Apply Concepts Below each photograph,
identify the landform and circle its typical
elevation and relief.

Landform:

Elevation: High / Low
Relief: High / Low

6 Mapping Earth’s Surface .



MY SCIENCE COACH |

APPLY IT

Mountains A mountain is a landform with high elevation
and high relief. A mountain’s base can cover an area of several & _________________
square kilometers or more. Mountains usually exist as part of a

: * ; ; @ Sequence Place these
mountain range. A mountain range is a group of mountains that

features in order from smallest

are closely related in shape, structure, area, and age. After crossing to largest: mountain system,
the Great Plains, the Lewis and Clark expedition crossed a rugged mountain range, mountain belt,
mountain range in Idaho called the Bitterroot Mountains. mountain.

The different mountain ranges in a region make up a mountain
system. The Bitterroot Mountains are one mountain range in the
mountain system known as the Rocky Mountains.

Mountain ranges and mountain systems in a long, connected
chain form a larger unit called a mountain belt. The Rocky Moun-
tains are part of a great mountain belt that stretches down the
western sides of North America and South America.

Plateaus A landform that has high elevation and a more or

less level surface is called a plateau. A plateau is rarely perfectly
smooth on top. Streams and rivers may cut into the plateau’s sur-
face. The Columbia Plateau in Washington State is an example. The
Columbia River, which the Lewis and Clark expedition followed,
slices through this plateau. The many layers of rock that make up
the Columbia Plateau rise as high as 1,500 meters.

Landform:

Elevation: High /Low
Relief: High / Low

Landform:

‘ Elevation: High / Low
| Relief: High / Low



Landform Regions A large area of land where the
topography is made up mainly of one type of landform is called
a landform region. The Great Plains and the Rocky Mountains
are examples of major landform regions, as are the Great Basin,
the Colorado Plateau, the Sierra Nevada Coastal Range, and the
Atlantic Coastal Plain. All of the land in one major landform region
tends to have much in common. For example, the land of the Atlan-
tic Coastal Plain is generally of low elevation and relief. The plain
forms an apron of rocky material that slopes gently down from the
Appalachian Mountains to the ocean. The Great Basin is mostly
desert land at high elevation. Much of the Great Basin is made up
did you ]
k of broad valleys separated by mountain ranges.
""""""""""""" Other terms can be used to describe landform regions. For
example, an upland is a region of hilly topography. The Superior
Uplands, located near Lake Superior, include hilly terrain. A low-
Alaska, at 6,194 meters. The g . : : §
; sl land is a region of plains with low elevation. The Central Lowlands
lowest is Death Valley, California, ] ) ;
at B6 mihers Balow con heval. are an area of plains bordered by areas of higher elevation.

The highest elevation in the
United States is Mt. McKinley,

) ! Interior plains : — Plateaus or Basins and // »CV/ M
%t KEY [ Coastal plains [] or lowlands [ Mountains [ uplands e ' / i\ﬂ@iS é:

2
4 o
ADIRONDACK
MOUNTAINS, | A\ ¢ /
PACIFIC
OCEAN ATLANTIC
OCEAN

Los Angeles=
>N

Gulf of Mexico

B I B e st ne e sonasnosis dhos sunssatss iss sanssoss i oanmERUN SNSRI
Landform Regions of the United States
The United States has many different landform regions.

\ @assﬁy Circle your home state (or another state) on the
map and classify it by landform region(s).

8 Mapping Earth’s Surface



3 applyitg

Use the picture to answer the questions.

€@ Use words to describe the topography
shown in the picture.

@ Llassify Classify the picture by the type of
landform region.

B, g

Great Plains

Assess Your Understanding

1a. List What are the three main types of
landforms?

b. Compare and Contrast How are
plateaus and mountains alike? How are
they different?

¢. Apply Concepts Which landform would
be hardest to hike through? Why?

O I getit! Now | know that the main types

of landforms are __

O lneedextrahelpwith

Go to MY science ‘coacu online for help
with this subject.

oS TS B La ® Do the Quick Lab N i
" zone 'VMf:oid’ehng Landforrﬁs.



= How Do Maps and Globes Represent Earth?

How Is Distance Measured in Degrees?

What Are Latitude and Longitude?

\pLaneT Diary

Measuring Earth

Around 240 B.c., near the day of the

summer solstice, the Greek scientist
Eratosthenes (276-194 B.c.) calculated
Earth’s size. On that day, the sun was directly
overhead at noon when viewed from the city
of Syene, and its image was reflected in a
well. At the same moment in Alexandria, to
the north, the sun was not directly overhead.
Instead, it appeared about_,;'—0 of a circle south
of the point directly overhead. Eratosthenes
reasoned that the distance between the
cities would be about 51—0 of the distance
around Earth. He multiplied the distance
between the cities by 50 and found that
Earth’s circumference was 39,400 kilometers.
This figure is very close to the
modern measurement of
40,075 kilometers.

%x Communicate Write your answer
to each question below. Then discuss your
answers with a partner.

1. What science skills did Eratosthenes use
when he estimated Earth’s circumference?

2. On the summer solstice, would a stick cast
a shadow where you live? Why or why not?

. .aiuiiid Go to Planet Diary to

; \l\earn more about reading maps.

N

® Do the Inquiry Warm-Up
How Can You Flatten the

200€ Curved Earth?

10 Mapping Earth’s Surface



AAA Globes and Maps \ | INTERACTIVE ART

Vocabulary Skills

* globe ¢ map ¢ map projection * symbol @ Reading: Identify the Main Idea
*key @ scale °degree *equator * hemisphere 4 Inquiry: Measure

* prime meridian ¢ latitude ¢ longitude

How Do Maps and Globes
Represent Earth?

Maps and globes show the shape, size, and position of features on
Earth’s surface. A globe is a sphere that represents Earth's entire
surface. A map is a flat model of all or part of Earth’s surface as
seen from above. Maps and globes are drawn to scale and use
symbols to represent features on Earth’s surface. To show Earth’s
curved surface on a flat map, mapmakers use map projections.

Map Projection A map projection is a framework of lines =~ ***++**+ oo & """""""""
that helps to transfer points on Earth’s three-dimensional surface Vocabulary Use Context to
onto a flat map. Continents, oceans, islands, rivers, and lakes might Determine Meaning Show you

understand the word model
by explaining how a globe is a
model of Earth.

appear to have somewhat different sizes and shapes due to the map
projection used. A Mercator projection is just one of many projec-
tions that allow mapmakers to show a curved Earth on a flat sur-
face. On a Mercator projection, the size and shape of landmasses
become more and more distorted toward the north and south poles.

EIGIIRERIS st et ol o botnne,

Mercator Projection

A Mercator projection is based on
a cylinder with grid lines that has
been flattened.

%X Interpret Maps Look at the
landmasses on both the globe
and the map. How are the images
alike and how are they different
on the two maps?

N [ el m i ‘i N’W i E’Wi _.;w
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FIGURE 2
INTERACTIVE ART

A map is drawn to scale, uses symbols explained in a
key, and usually has a compass rose to show direction.

Key
G School B

@ Tourist information

@ Hospital

pre—

@ Restaurant

\
\

@ Shopping center

=== Cycle route

WELCOME TO

Central City

Symbols and Key

Mapmakers use shapes and pictures called symbols to stand for features
on Earth’s surface. A symbol can represent a physical feature, such as a
river, lake, mountain, or plain. A symbol can also stand for a human-made
feature, such as a highway, city, or airport. A map's key, or legend, is a list
of all the symbols used on the map, with an explanation of their meanings.
Maps also include a compass rose or north arrow. The compass rose helps
relate directions on the map to directions on Earth’s surface. North usually
is located at the top of the map.

Map Scale

Ratio scale 1:2,500

Bar scale

0 100 200 300 ft

0 25 50 75 100 m

— Scale [ Equivalent units scale

1Tcm=25m
A map's scale relates distance on a map to distance on .
Earth’s surface. Scale is often given as a ratio. For example, . -
one unit on a map could equal 2,500 units on the ground. [ e & """""""""
So 1 centimeter on the map would represent 2,500 centi- @ Identify the Main Idea How
meters, or 25 meters. This scale, “one to two thousand five do mapmakers relate distance
hundred,” would be written as the ratio “1 : 2,500."” I on a map to distances on Earth’s
Figure 2 shows three ways of giving a map’'s scale. ! surface?

12 Mapping Earth’s Surface




\ Answer the following
questions.

1. What is the scale of this map

20

in equivalent units?

Circle all the locations on
the map where you can
buy food.

. Create a symbol for a gas

station and draw it at the
southwest corner of Fourth St.
and Main St. The distance on
the map between the school
and the gas station is about
6 cm. According to the scale,
how far is that distance on
Earth's surface?

do the

(_math! Sample Problem o

Scale and Ratios

A ratio compares two numbers by division. For example, the scale
of a particular map is given as a ratio of 1 : 250,000. At this scale,
the distance between two points on the map measures 23.5 cm.
How would you find the actual distance?

@D Write the scale as a fraction.
O N
250,000

GETD) Write a proportion. Let d represent the distance between
the two points.

1 - 23.5 cm
250,000 d

GE3) Write the cross products. (Hint: To convert cm to km,
divide d by 100,000.)

1xd = 250,000 x 23.5 cm

d = 5,875,000 cm, or 58.75 km

Practice!
Use the formula in the sample problem to solve the problem below.

Calculate A map's scale is 1: 25,000. If two points are 4.7 cm apart
on the map, how far apart are they on the ground?

r——

\

b. Summarize What are some physical features
that can be shown on a map? :

O Igetit! Now | know that maps and globes are

O I need extra help with

Go to MY science @A COACH online for help with
this subject.

13

1 ® Do the Quick Lab |
1 % 2-D and 3-D Maps. i
P ——

Assess Your Understanding .

1a. Describe A (symbol/key) is a picture that
stands for a feature on Earth'’s surface.
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Degrees Around
Distances around a circle are measured in
degrees.

360°/0°

\ How many degrees are there in one quarter

of the distance around the circle?

How Is Distance Measured

in Degrees?

When you play checkers, the grid of squares helps
you to keep track of where each piece should be. To
find a point on Earth’s surface, you need a reference
system like the grid of squares on a checkerboard.
Of course, Earth itself does not have grid lines, but
most maps and globes show a grid. Because Earth is
a sphere, the grid curves to cover the entire planet.
Two of the lines that make up the grid, the equator
and prime meridian, are the base lines for measuring
distances on Earth’s surface. Distances on Earth
are measured in degrees from the equator and the
prime meridian.

Measuring in Degrees You probably know
that degrees are used to measure the distance around
a circle. As you can see in Figure 3, a degree (°) is 7
of the distance around a circle. Degrees can also be
used to measure distances on the surface of a sphere.
On Earth’s surface, degrees are a measure of an angle
formed by lines drawn from the center of Earth to
points on the surface. To locate points precisely,
degrees are further divided into smaller units called
minutes and seconds. There are 60 minutes in a
degree and 60 seconds in a minute.

apply::

&

This tangerine is made up of ten equal wedges. The
circle shows how the wedges have been grouped into
four pieces for serving. Using a protractor, measure the
number of degrees in the pieces of the tangerine.

@ Measure One single wedge has a measure of

@ Two of the pieces are equal in measure. How many

degrees does each one measure?

€ The tangerine’s biggest piece has a measure of

14 Mapping Earth’s Surface



Measuring in Degrees

> APPLY IT

~ MY SCIENCE COACH

FIGURE %ottt s oo o v colisisnfossmhnsh oeesennannan

Equator and Prime Meridian
The equator and prime meridian divide
Earth’s surface into hemispheres.

4, Measure What is the angle between
the equator and prime meridian?

North

Greenwich,
Pole

England

Equator

=
g
el
e
o
£
o
£
L
o

The Equator Halfway between the North
and South poles, the equator forms an imaginary
line that circles Earth. The equator divides Earth
into the Northern and Southern hemispheres.

A hemisphere (HEM ih sfeer) is one half of the
sphere that makes up Earth’s surface. If you
started at the equator and traveled to one of the
poles, you would travel 90°, one quarter of the
distance in a full circle.

The Prime Meridian Another imagi-
nary line, called the prime meridian, makes a
half circle from the North Pole to the South Pole.
The prime meridian passes through Greenwich,
England. Places east of the prime meridian are in
the Eastern Hemisphere. Places west of the prime
meridian are in the Western Hemisphere.

If you started at the prime meridian and trav-
eled west along the equator, you would travel
360° before returning to your starting point. At
180° east or west of the prime meridian, another
imaginary half circle lies directly opposite the
prime meridian.

\"

[ ® Do the Quick Lab I
Measuring in Degrees. |
— - -

~ \
m———

Assess Your Understanding
2a. Identify The and the

are two base lines

used to locate points on Earth'’s surface.

b. Explain How are these base lines used?

¢. Compare and Contrast How are these
base lines similar? How are these base lines
different?

O 1 get it! Now | know that distances on

Earth are measured

O I need extra help with

Go tomy science @ coacH onl<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>