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Science Content Background

m : Habitats The area within an ecosystem that provides an organism
« with the biotic and abiotic factors it needs for survival is called the
Etﬂi‘)’ﬂéﬂl! + grganism's habitat. Both plants and animals have habitats, A

« habitat can be large or small. A cricket’s habitat, for example,
Ecosystems and Blomes An ecosystem consists of all the ln.nng might be a damp area under a (og, The habitat of a cactus is a hot
and nonliving things in an area. Examples of ecosystems |ﬂciur&.- dasert.
forests, deserts, grasslands, rivers, and coral reefs. Similar

ecosystems in separated areas make up a biome. For example; “Fupulahnns and Communities A population consists of all the
deserl biome consists of deserts around the world. The . members of a particular species living in a given ecosystem, The
ecosystems in a biome have similar climates and kinds of plants number of organisms of a species living in a defined area, such as
and animals. : @ square kilometer, is the population density of that species.

: Different populations within an ecosystem constitute a community.
Abiotic Factors The nonfiving parts of an ecosystem are called

abiotic factors, Ablotic factors provide many of the resources * ponuiation Change Po ;
; : pulation sizes tend to change over time,
needed by arganisms for their survival, They include sunlight, . . .

: e - sometimes growing. other times decreasing. These variations are
lemperature, air, water, and me abiotic parts of soll. The ablatié 4,6 10 various causes, such as climate changes, natural disasters,
portion of soil consists of particles of rock, sand, and clay. The | 504 the availability of food and habitats. Events such as forest fires
biotic part of soil is called humus (HEW mus), which contains the o change animal populations rapidly. A 1995 forest fire in
decayed remains of various kinds of organic matter ¢ NMorthern California, for instance, killed about 98 percent of the

: @rea’s mountain beavers.
Biotic Factors The iving, or biotic, factors of an ecosystem  :
inclede all the lvin g crganisms In the ecosystem and the remains
ol dead organism s or parts of organisms. Both a living tree anl:t its
dead, decayed le aves are among the biotic factors
In anecosysiem

360A Chapter 11 Interactions of Lite
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Science Content Backgrou
| Lesson 2 _ fl Lesson3 )

Relationships Within Ecosystems Matter and Energy in Ecosystems

Niches A habitat is usually shared by many species. A species:haatter Recycling The matter on Earth s constantly being

a particular niche within a habitat. &n organism's niche can be : recycled. For example, when a leaf drops o the ground, it is

thought of as ils role in a habitat, For example, the niche of a birdbroken down by bacteria and fungi. The elements in the leaf

or an insect in a forest hablat might Include its ability to fiy, eaf are then returned to the soll and air to be reused. Matter cycles

nectar from blossoms, and spread pollen. i through ecosystems in different forms as organisms Incorporate it
: Into thelr tissues and later die and decompose. Matter can change

Competition Competition is the interactions between two or rpof@rm, but it cannot be created or deslroyed

organisms that must use the same ablotic or biotic factor at the

same time, and limits population size. Competition between /’ r \

members of 8 spacies occurs in particular when that species - e 1,

becomes overpopulated. Animals are increasingly in competiticn =p

with humans for food, water, and habitats because of human

expansion into formerly wild areas,

Symblasis Sometimes two species establish a lang-term :
relationship that usually invelves cbiaining food or energy. This

type of relationship is called symbiosis. There are three types : -
of symbiosis: mutualism, commensalism, and parasitism, With : Energy in Ecosystems Like matter, energy can be neither created

mutualism, both species benefit. With commensalism, one specie80r destroyed. However, uniike matter, the energy in an ecosystem
benefits while the other neither benefits nor is harmed. With cannot be recycled or returned to its onginal source. Almost all

parasitism, one species benefits and the other is harmed,  : Energy used by Earth's organisms comes from the
: Sun, Plants use the energy in sunlight to make their own food—
Mutualism i sugars. Plants are called producers. Animals are called consumers

: and get thelr energy by eating either plants or other animals

: The Movement of Energy in Ecosystems Energy moves throwgh
: food chains and food webs. A food chain is a series

: of organisms, from a producer at the bottom through several

: consumers. Each organism in the chain gets eaten by the

. next-highest organism in the chain. A food web is a group of

+ Interconnected food chains. Most ecosystems contain many
 lood chains combined Into one large and complax food web.

S8
e
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Strand Map

Required Background
Knowledge

To understand the Key Concepts of
this chapter, students should have
the following background
Knowledge:

* Given adeguate resources and an absencegal

disease or predaters, populations of organisgs
i effviianments increase ot rapad rales Firn
resources and ather factors [imit the

= I::||"'I"' of the most I]-F'l'l eral dstinctions amos
orgamnsms is between plants, wikch Lse
sunlight to make their own food, and amima
which consume energy-rich foods.

and off

depend on i

* The world contains a wide diversity o
physical conditions, which creates a wid
variety of environments: fresh
marine, forest, deser, grassland, mounda

waler,

aps. In any particular envirgnmerg,
the growth and survival of organisms
he physical conditions

|

all emronments, argan|sms with simela
nieds may compete with one another foe
limited resowrces, including food, space, wals

aw, and sheiter

f

2

_".\:'—" An

ecasystem is all the

Interactions amang
the Inang and

nonliving parts of

the environment in
& given area

factiors are

@@= goth abiotic

factors and biotic

an eCosystem

parts of

= \biotic factors includg
nonliving things such as
sunlsghil, wales, and ol

&= Populations can increase, decreasg,

B Biotic factors include
all the living
SfGanNisms in an ecosystem

and ance-living

Relatio nships
Within

Matter and Energy
in Ecosystems

-
MOYE, and de out
r
== @@= | habitat is the
Ecosystems -~ place within an

imclude habitats
and miches

BCosysiem that

AN Grgansm netds

5= | niche is the
l.'.l1:|l' an I'.lr’._].'li".l-j.:'ll
interacts with the
biotic and abiotic
factons in its
Environment to meet
ILs neads

provides the resounce

1y

B Organisms rely
on each other for foo
and other resources

Ty @it

= Matter cycles through
ECO5YSIE

transferred from one organisn

ms. Energy is

WET OGRS

5‘_‘_-_'»
Relationships 8= Ciganisms
exist "] compete with each
/ between Other Tor resources
organisms in
ECosystems.
&= Crganisms
cooperate with each
other to oblair
resoUnces
T
- 8= A food chain
e shows a series of feeding
Organizms relationships that lollows]
obtain energy / the path of energy
from sunbight oF through an ecosystem. A
chemicals in food web shows the
e emaran- inMérachions amaong
ment or by several food chains withil
eating other an ecosystem I
CIgAnisms

)
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4 11.1 Ecosystems
» b ran g teacrbe mn ey e
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H 11.2 Retationships with Ecosystems
sy’

4 11.3 manter and Energy in Ecosystema
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¢ Wi gy P o eeis ey Setwree 1 fasd chan

il i Pecl ey

How do living things interact
with each other an

environment?

the

) The BIG Idea

There a re no right or wrong answers lo these gquestions. Write
student-generated guestions produced during the discussion on
chart paper and return to them throughout the chapter.

Guiding Questions
@ 2o oll envliomments he s ame?

& wnat iiving and noniiving things
make up yous environmeni?

% What do living things need from e
environment in order (o survive?

Lise his question fo define environmant
and initiale o peneral discussion abaul
e many different lypes of environments
o Earif

Lise this question fo creahe @ aisiinclion
betwean he iing ond nonlhving thmngs
in arvironmenis and fo emphosee that
dirferemt emevonmrents might i

ferant ing Hhngs.

Students may respand tho! Grmels need
o breathe, foke i walsr, and consume
food. Begin o discarssion an how on
anganismy sunvival depends on e
inferactions el oo withie on
SVITanmEnt.

Ecosystems

Saiiie purin haew iluieil adean abani e wond moosnie=. Hee
e arme of e ihygm r\.ﬁmlﬁlh;ll. B A

BV
A Erowywiems me al the eeg fengs on lana
0 Exowydens o @l the beng thange e land s o sk
. Fcovysiirms aneal the fving hinge o0 lend. in vwate. and in m

D, EfeayWliimi iid all e fanling gy dn land
£ Ecoyysisrma are sl Bw ronliving thmgs on iams snd in sades

¥ Eromyslers ma & the noniv g Heogs em el o st
aind I

G Ecosimbeni are all e §vng ani nondieeg Bengs on nd
el i whalbe

. Eoowystema are sl e leng and nonleesy Semgs o b, n
i, arnd in g

Wby i v gl bemrul rrisi; e yroain Hharkineg alnd s oapasims™

Eapladr yme dinim abou g ongrbenm ared what
soouysiame include

[ TR A ) i

Ecosystems

Answers to the Page Keeley Science
Probe can be found in the Teacher's Edition of the
Activity Lab Workbook.
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11 _1 Ecosystems

B e

Whal lves herel

What is an envirenment? Q’.m
|- T . r T 1 Whea 5 _
. o e
1™ + fan ate D
1 5 p-...l._.u...-.- il -
' ] the wbeir e b
= S
: Ly + i et gy can
.,- . 4  Pomsasiong change?
3 Wi , , | Vocabulary
’ : pres g ol
Think Aot Thes “. - "-“I
b Howih e . Pepaton
oty
gmiation deraity
a § i r
I ey :l.-r-u:".i " i " ; S :
k1

@ Essential Questions

About the Photo What lives here? Wherever on Earth there is Afler this lesson, students should understand and be able to

water and food, life abounds. The shallow water in the photo is
drenched In sunlight, the energy source that forms the basis of
almost all food webs,

Guiding Questions

E® How do you think sach af the
organksms in a coasted reel survives? wrvivad of o
Hiwimg and noR T

i5ms ciepends on e

| KRGS arenind U
m Wiy do the anemaonas |Ive naar the The anemones depond on Sghi for food
surface of the water?

€ How do you think anemonss interact
with sach other and the emvironment?io moke
Sugavs T

T O SNeTEy-non foods
ensrgy 5 passed o phant
¢ and ihen fo anl

& B anivmls. e an
0T [N COMTSUTheS |

ond' animois ot Noaf i e wiales

L4 LAB Manager

All the Iabs for this lesson can be found in the Activity Lob Workbook

362 Chapter 1

Alpre 0md SHEWateT DIanis e gt

answer these questions. Have students write each question in
thelr Science Journals. Revisit each question as you cover its
relevant contemt

a Vo cabulary

Apply a Term to a Broader Context

1. Write the term population densily on chart paper or the board,
2. Explain that population density is the number of individuals of a

gspacies living in a defined area. As the lesson materdal explains,
when the population density of an area is too high, living
conditions deteriorate for the organisms in that area. Resources
become scarfce and diseases may spread more easily

3. Introduce the term carrying capacity, the maximum population

that a habitat can support over an extended period of time. Do
students think thal Earth's carmying capacity for the human
species has been reached? Imtroduce opinions from population
study experts, commaonly found in scientific journals or
educational Web sites, Ask students if they agree or disagrea
with these opinions,
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ExploreActivity

What is an environment?

Prep: 10 min Class: 10 min

Purpose
To observe pictures of an ecosystem and infer infarmation about
the environment.

Materials
Students: postcards (actual postcards, or postcards made from pic-
tures of ecosystems with blank backs for writing)

Before You Begin

Acquire different postcards that show different environments, such
as mountains, oceans, forest, tropical island, snowy, etc. Make sure
the pictures show enough of the environment so that students will
be able to determine details about plant and animal life, as well as
the nonliving features. Postcards also could be prepared by print-
ing up postcard-sized pictures of different ecosystem enviran-
ments.

Guide the Investigation
« Tell students they are going 1o plan a vacation to an exotlc
location, as if they had won a prize on a game show,

+ Allow students to choose a postcard and have them complete
the lab. Encourage them to be imaginative. Allow them to use
research tools, If they wish, to learn more about the locatlon
they will “visit.”

Think About This
1. Answers will vary, Students should compare and contrast this
environment with the local environment where they live.

2. Answers will vary, Students should provide examples of plants
and animals that live in the environment and explain why they
think these organisms are suited to live there. They should also
provide examples of organisms that would not survive In this
environment.

3. Key Concept The scosystem can be described in terms of
living and nonliving things. Living things include the plants and
animals that inhabit the environment. Nonliving things include
the soll, water, alr, and temperatura.

Extension

Have students draw or find examples of some pictures they will
take on their vacation to show friends back home. Have them write
captions for the pictures that describe the characteristics of the
environment shown,

@® OnLevel @ Approaching Levell®  Beyond Level

Lessan 14 Ecosystems 363
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Understand Key Concepts Critical Thinking
1. C. abiotic factor. 5. Accept reasonable answers, Sample answer: Either or both,

. - 3 depending an the anism’s requirements. & bird might
2. Biotic factors include both Ilwnp_ and once-living arganisms. The rer.:lllulre Iiu?ng w“:ﬁ'ﬂ e [blt?tbc factor). A plant mEhm
biatic portion of seil Includes living organisms—such as require enough space away from other plants to get enough
bacteria—and humus, which is composed of decayed suniight and air to grow to full size {(abiotic factors).
organisms. Abiotic factors in soll include minerals and particles
of rock, clay, and sand. m

Interpret Graphics 6. o Afoxes_4_ 04 fores
3. Biotic: cacti, other plants {students might also mention algae, ~ 1o km? 10 km?
; , light, sand (some students might mention
bacteria); ablotic: air, light, sand (some stud o b 0.4 foxes 50 kem? = 20 foxes
water) km?

4. increase, decrease, move

372 Chapter 11
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&4 LAB Manager

About the Photo What's it doing? Praying mantises are predatory Aj the labs for this lesson can be found in the Activity Lab Workbook.
and feed on a varety of insects, including moths, crickets, grasshoppers, and

flies. They are colared 1o blend with their environment, thus making them !;55@ Essential Questions

easily seen by their prey.
After this lesson, students should understand and be able to
Guiding Questions answer these guestions. Have students write each question In

€ Whot is the relationship between the Mey Aove & feding riatenshio. Use their Science Journals. Revisit each question as you cover its

praying mantls and the grasshopper this guestion fo point owt e ecological relevam contemt
that i caplured? sgnificance af rekeflonships, fhot Is, the
infenachion of arganisms with coch alfer
- ili Vocabulary
=¥ |n this feeding relationship, what Is  Use fhis question o esplons predo i 3 st
thie praying maniis? What s the prey ko s, The proying Iemtis is DETIUEI‘IQ a Definition
grasshopper? five preduiod, md the grosshapper i the 1. Write the words compete and competfition on chart paper of

PRy, N1 ONTOSIRY SIUCH/GR, i proymg the board. Have students Identify each word's part of speech

s uld be ihe prey ar Lorme offher
J—— Compete is a verb. Competition s g noun
2. Tell students that, when an organism competes with another
E What other waoys do coganisms Lise this quesiion fo explone ol kings organism, it is trying to get something that both organisms
i bbby i g nesd Ask: What do you think twe organisms might
protect poung, they compete for compete for in an environment? sample answer, waler, food,
PR shelier, mafes

374 Chapter
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3. Point out the word compete in competition, Ask: What do you
think the word competition means? Somple answer. The oct m
of trying to get something or the inferactions befween
arganisms that need the some things.

4, Have students record the accepted definition for competition
in their Science Journals,

ExploreActivity

How do organisms help plants grow?

Prep: none Class: 10 min

Purpose
To Infer the benefits of the symbiotic relationship between fungi
and plants.

Before You Begin

Hawve students scan the lesson and briefly look at the pictures and
definitions under symbiosis. Ask students to think about any
examples they know in which two different organisms wark
together

Guide the Investigation

Make sure students undersiand the difference in the way the plants in the
photograph were grown. Ask them (o compare the plants and describe any and all
differences they note in all parts of the plants.

Think About This

1. The plant roots grown with fungl are longer and maore extensive
than the plant roots grown in sterile soil.

2. Answer should indicate that the plant with fungl will grow larger
ar faster. Possible answers Include: the longer roots might
enable the plants to obtain more water and nutrients; the plants
might be better supported and might be able to grow larger
and taller.

3. Key Concept The plant is helped as the fungl increase its
ability to obtain water and minerals in the soil. The fungus is
helped because as the planl grows larger, it becomes a good
source of nutrients,

Extension

Many species around the world form relationships with other spe-
cles, To introduce students to the idea of organisms benefiting
from each other, you can discuss the practice of keeping pels. Pets
get food, shelter, and protection from humans, while humans get
companionship and, some think, have fewer health problems. Be
sure to point out that humans choose to form relationships with
pets, unlike the relationship between fungl and plants where na
choice s made.

€» OnLevel @ Approaching Levdll®  Beyond Level Lesson 1.2 Relationships Within Ecosystems 375
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Symbiosis
Have students read about symbiosis. Then use the Guiding Ques-

tions, Werd Origin, and Visual Literacy to reinforce students’ undar-
standing.

Guiding Questions

D what is symbiosis? Symdasis is @ chose, fong-femm
relafionsip between two species thot

sty imenhves obdoining food or amergy

B 10 what ways can arganisms interact
In &an Hﬂﬂt—ﬂl’!‘

DRGOMISATE Covt rely off eoch aifer Tor
o o (ol resources, comnpele with
eorh obher fov Tesources, or Coapergte
wilhin an eoosyshen

I mutunitsm ang commensaism geiier
organism is harmed, Dae s guesiion fo
itiote o discussion about the three fypes

of symbiosis.

D i which types of symblosis is neftner
arganism harmed?

Word Origin
symblosis

Ask: How does knowing the meaning of its Greek origin help you
remember the meaning of symbiosis? The Greek origin meons
“iving together " and organisms live together in symbiosis.

Visual Literacy: Figure 13

Use Figure 13 shown below to reinforce students’ understanding of
the thrae types of symblosis.

[‘ltk: What are the three types of symbiosis? mufualism, rmmm_j

Comens sl

. ™\
Al What is this
mﬂiﬂﬂmmw
daing 7 gefting e *-. its eggs in the
food from the fish’s | | Ask: Howis the moss | | <oferpilior’s body How
body How does grow ing on this tree does the wasp benefit?
the fish benefit? it an & xample of its o ffspring have o food
gets biny orgonisms com mansalism? sotirce. How ls this an
removed from fis The: moss benefits by edample of parasitism?
body. Whattype ol| | howing a ploce to grow,| | The wasp benefits but the
symbiosis is and the tree fs neither caterpiior is harmed when
Lﬂliﬂmﬂhﬂfﬂn ) kammednwfmm‘; k‘tf:ml'rn. 0

€% Onlevel @ Approaching Levdll®  Beyond Level

Differentiated Instruction

@ predation and Symbiosis Have pairs of students creatt

a concept map that compares predation and the three type
of symbios|s. Encourage them to illustrate their concept
maps with drawings or photos.

€ symbiosis Examples Have pairs of students choose

one type of symblosis and find more examples of species
that have this relationship with ancther species. Encourage
them to create a presentation with visuals to share with the
class,

D Teacher Toolbo xR N R R

Teacher Demo

Humans and Habitats Display photos of areas in your
community or other communities where houses or
businesses are being built, trees are being cut down, roads
are belng built, or land is being cultivated for crops. Have
students discuss how the changes affect resources for
humans and other arganisms,

Fun Fact

Tick Saliva Ticks are arthropods that attach to the skin of
people, dogs, and other animals. Once attached, these
parasites suck blood from their hosts. Chemicals in their
saliva help keep their hosts” blood from clotting, make blooc
vessels widen, and prevent the hosts from feeling pain
wherea the ticks are attached.

Reading Strategy

Summarlzing Have students summarize the sectlons on
these pages. Then tell them to share their summaries and
discuss both positive aspects and the aspects of each
summary that could be improved.

m For help creating this Foldable and additional
Foldahles® ideas, use the Foldables Handbook in the back
of this book,

Lesson 1.2 Relationships Within Ecosystems 381
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Understard Key Concepts
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Critical Thinking

B Amabymd Somie bckigbls encside
e v b o kingd al avminims
Engilainy wliv il sgves of divigres

The information neaded to complete this graphic organizer can be found in tha

following sections:
+ Miches

« Competition
= Competing with Humans
« Predation

Understand Key Concepts
1. B. mutualism

2. Answers will vary. Sample answer: A habitat is where an
organism lives; it provides the organism with resources it
needs. A niche Includes where the organism lives plus how it
interacts with the biotic and abiotic factors to survive—how it
obtains food and finds shelter, for example.

3. Answers will vary. Sample answers: competition for food, living
space, waler, and clean alr

382 Chapter 11
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4, Competition, predation, symbiosis

5. The relationship is one of predation. The bird is the predator,
and the insect is the prey.

Critical Thinking

6. Answers will vary. Sample answer; Disagree. Predation s a lot
like parasitiem. One organism gets food by harming another.
However, the relationship is not long-term. Conversely: Agree.
The two organisms have a close relationship that invcives
the exchange of energy. and it ends when the prey animal is
killed.

T. Answers will vary. Sample answer: The relationship is
miutualism, which Is a type of symbiosis. Both organisms benefit
in a long-term redationship
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Where does matter go?

4 Ry Coraupr Fhes do o nk @ e isbirn wisl

@ Essential Questions

About the Photo Where's the energy? The eleghant inthe  After this lesson, students should understand and be able to
photo gets energy by eating plants. Animals need energy to carry answer these questions. Have students write each gquestion in
out life processes, Use the questions below 1o discuss how thelr Science Journals. Revisit each question as you cover its
energy moves through an ecosystem. relevant content

E Ve cabulary

Use Prefixes and Suffives to Understand Word Meaning

&% What iz the animal reaching for with {5 reaching for part of the phamt. waicn 1. Wrrite produce on the boarc.
LS trunk? Wihy? T ST BT A Rl o

Guiding Questions

&% where do you think plants get thelr  possink answers from the sol, ihe Sun
En!”;j'? O [ DS

2. Circle pro and explain: This prefix means “forweord.”

@ What woukd hopper 1o the elephant i Uness the eiepihant could trovel io 3. ¢|rF|e duce, and explain: This word port means “to lead.”
adl the plants in this area were incate on alfernote food source. the 4. Write producer on the board.
desiroyed by bacteria? SRt coud nal SR Decouse i 8. Circle e, and explain: This suffix means “one who.”

cog not obilain energy
6. Ask: What does producer mean? “one who leads farword, or
brings forth”

m Managg[ 7. Repeat with consumer. Students will determine that consumer

k means “one who (ar thatl eats or fakes in.”
All the labs for this lesson can be found in the Activity Lob Workbook

386 Chapter 1
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ExploreActivity B o Kol

Where does matter go?
Prep: 10 min Class: 15 min

Purpose
To observe how matter seems to disappear, but actually changes
form.

Materials
Student: 2 paper cups, 4 effervescent antacid tablets, balance :
scale, large sell-sealing plastic bag, water

Before You Begin

Be sure 1o zero out the mass of the cups. It is also helpful to use as
small an amount of water as |s necessary to cause the reaction that
wlll completely dissolve the tablets. This will help maximize the
amount of mass of the tablets compared to the water and materials
as a whole—and make it easier to measure the “disappearance” of
the mass of the tablets.

Guide the Investigation
« Read and check students’ Inb safety forms.

» Take care to keep the materlals separate from each other
before you are ready for the reaction to occur.

Explore | Explain Elaborate  Evaluate

« Because the bag must be completely sealed in order to capture
the gas as the tablets change state from solid to gas, students
might want to practice adding
the tablets to the water and then quickly sealing the bag as the
reaction begins.

. Caution students not 1o drink the antacld solution. Make
certain the solutions are disposed of properly when the lab is
compieted, The liquid can be poured down a sink.

+ Troubleshooting Make certain the plastic bag Is large enough
to contain the gas produced from the reaction.

Think About This

1. Students should note that the mass decreased between steps 3 and 4—
mass of the reactants and producis was not equal. Students should also
note that the mass of the reactants and the products should be equal
between steps 5 and 7.

2. Key Concept The mass of the tablets changed form into gas,

()
but was not lost in the second trlal. The motion and activity of
bubbiing Indicates that some energy is involved.
£ 3
@® OnLevel @@ Approaching Levelli Beyond Level Lesson 1.3 Matier and Energy in Ecosystesns. 387
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Transferring Energy
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Transferring Energy
Food Chains / Food Webs

Usa the scaffolded questions below to guide students in under-
standing how food chains and food webs are made up of produc-
ers and consumers that transfer energy.

Guiding Questions

ﬂ‘iﬂmll:ll’nﬂddﬂh‘! A food chatn s o simpie-mods! of enengy
finnsfer from o producer fo ane oF mohe

COMSUMEnT.

€% Wiy doas a Tood chain always begin
with & producer?

T Deging will) @ promelef DECouse
prediucers ore the energy sowce for fhe
rest of the arganismy i e food chaie

A food chain shows 0 serfes of fesding
relmtionsgs that fodow (he palf of
eIy Wough an ecosysten, A food
web shows several infeyociing food
i waliin o eCosyailem

B What are the diffarences batween a
fond chaln and o food web?

Academic Vocabulary
transfer
Ask: What does transfer mean? (o pass from one fo another

fAsk: What is transferred in a food chain? energy

392 Chapter 11

Visual Literacy: Figure 16

Use Figure 16 to guide students in understanding the interconnec-
tion of food webs in a community.

Aslk: What Is shown In this diagram? o food web that confoins
many food chains

Aslc Why do the grass, mouse, and cat represent a simple food
chain? The mouse jo consumer) eals fhe grass jo producer) the
motse obtains energy from the grass, Then the cat fonather
consumer) eats the mouse: the cal obtaing energy fMom the mouse,

Berries

Butterfly

Insects

Maouse
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Underatand Mey Cancepis Critical Thinking
L Which peem dewrribes o hactemam that B Constnert i bood chain thus madsls
s lightt wvarpy o mghoes Frergy b Ty winsive Enng s ol g

Prrotiales e ) aalk e, 4 sl asd 8
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B iy

B listhreas

B (et & Compdnact 3 bod web tha mclioes

e, s, ek s derr guad,
2. Peadlet win many gucies of orb wener A R,

wpslern vl theedt obd weln bl I
HHNLENE T e

A, Deutinaguich beavseessn i kand cbusn sl §
fanl weh

Iteipret Graphics
A, Link the prsbscers s ths commsen in
the sl st dmen line

B e . el
R

Understand Key Concepts Critical Thinking

1. D. producer 5. Dak tree—= squimets  hawk

2. They eat their old webs as a way of recycling the matter the 6. Student answers should show: cak trees as producers that
wieh |s made of and retrieving the energy stored in the provide food for deer, quail, crows, raccoons, deer as food for
chemical bonds of the web matarials. bobcats; quail as food for bobcats, loxes, raccoons, Crows;

crows as food for hawks: raccoons as food for bobcats, hawks:
bacteria and fungl as decomposers thal feed on the dead
bodies of any or all the other organisms,

3. A food chain shows one path of energy through an ecosystem.
A food web shows several interacting pathways of energy
through an ecosystem,

Interpret Graphics
4, Producers include plants, and consumers Include insects and
fish,

394 Chapter 1
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Divide the class into small groups. Explain that each group is to crea
a diagram that explains the relationships within ecosystems.

that you've prepared with names of different ecosystems labeled

pieces of paper,

2. Provide chart paper and markers for each group. Provide an
oppariunity for each group to use the Internet to obiain images
as needed or desired for their diagrams.

3. Encowrage students io be creative, yet accurate, when creating
diagrams that show relationships within their ecosystems.
4. Create a "museum walk.” Display all the charts. Have a spokespe|

moves from one dlagram to another.
5. Allow students an opportunity o ask guestions,

Study Strategy: Whole/Part Relationship$tudy Strategy: Making Connec

1. Have each group choose an ecosystem at random from a containgr
an

tions
Draw the following chan on the board or chart paper:

Vacalbedany i I Al

1. Have students copy the chart In their Sclence Journals.

2. Haves students review the chapter lessons and write all vocabul
terms in the Vocabulary column. Students should then explain ho
each term applies to ecosystams.

rs@h Students may add other terms from the chapter as needed.
from each group explain the group’s ecasystem diagram as the clBsy  Organize students into palrs. Have each student pair review the

charts and add to or clarify information an their vocabulary charts

8. Quickly review the charts as a class to clarify any misconception
concermning how the terms presented in the chapters apply to

ecosysiems.

396 Chapter 1
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Elaborate | Evaluate

Mhaptﬂ Project N, WP

Use the Foldables® Chapter Project as a way to conned

Key Concepts.

1. Ask students o organize their Foldables® in a way that
reflects how the concepts in each Foldable relate lo
each other.

2. Use glue or staples to hold the sheets together as
needed.

3. When complete, ask students to place thelr Foldablas®
Chapter Project at the front of the room. Have the cliiss
critique and discuss the way in which students have
organized their Foldables®.

Use Vocabulary
1. Habitat

2. Population

3. Predation

4. Parasitism

5. Producer

6. Consumer

Link Vocabulary and Key Concepts

7. Populations

8. Community

9, 10. Limiting factorsicompetition
1. Producers

1. 8. Food chainsfood webs

E» Onlevel @ Approaching Level®  Beyond Level Chapter 11 Study Guide 397
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Understand Key Concepts

D. water and temperature

. carbon dioxnide and waler
bark

. @ community

niche.

overpapulation
competition
decomposers

1
2
3
4
5
6
T
B
9 D, producer

C@EEFP@DEEO

398 Chapter 10

Critical Thinking

10 Fewer places to llve would force the individuals in the population la
live choser together, therefare (ncreasing population density, With fewer
places o live, some individuals might move out of the area, reducing the
population’s size.

11 Anincrease in the number of trees would offer more habital for
squirrels. The population could increase,

12 Accept reasonable answers. Sample answer: They might compete for
nesting space In & tree. They might compete for feod if both species sal
seads or acoms,

13 Accept reasonable answers. Sample answer: A decrease in rainfall could
drop wate! levels and cause some fish o dry out. More sunlight could
cause mare plants 1o grow so small fish had more food.
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. Elaborate |

Evaluate

1 In both relationships, one organism feeds on another, The
organism that feeds benefits, but the oiganism that is fed upon is

harmed.

15 Accept reasonable answers. Plant could be eaten by an herbivore,

the hethivore eaten by a camivore.
16 Wildflower—== butterfee bird
17 Food web drawings will vary. Sample answer:

fish

)

shrimp g8 g

Writing in Science

18 Accepl reasonable answers. Sample answer: Matter and energy both
mave through ecosystems. Energy flows in one direction, from sunlight
to producers to consumers lo decompasers. Matier flows in the same
direction as energy. However, malter is recycled by decomposers and

ran go through the cycle again and again,

The BIG Idea

1 Accepl reasonable answers. Student answers should Include
descriptions of competition, predation, and three types of
symbiosis {mutualism, commensalism, and parasitism),

20 Answers will vaty. Sample answers: The raccoon might eal
the human's food or sleep near their camp. The raccoon, a
consumeat, eats other organisms as food, competes agalnst o
raccoons, defends itself against predators, and depends on
abiotic factars in jis envitonment. such as waler, to survive.

Use a Formula
21, a 3400 moose. 1734 moose

305 km? km?
p, 1718 moose_ 05515 moase
IN5 km? km?
72. 1,650 sarthworms. 33 eartiworms
50 m? m?

23. Each fish would require 2 gallons of water, 50
there could be 15 fish in the 30-galion aguarium.

@® On Level @ Approaching Levell

Beyond Level

Chapter 11 Review 399
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Multiple Choice

1 D-—Correct. A B, C—Both ablotic and biotic factors provide resources
fior living things. A is incorrect bacause abiotic 1actors are nonliving. B
Is incorrect because biotic factors are living, and C Is incorrect because
wirter is an abdotic factor only,

2 C—Comect. A B, D—A food chain begins with a producer and shows
the lranster of energy to consumers. A and D describe parts of food
webs but lack producers and are not linear. B is not supported by the
figure; pigeons do nol eat cats.

3 C—Comect. & B, D—Without cats the mouse population (s likely to

increase, A s incorrect because an increase in the mouse population will
reduce the grass population. B is incomect because the hawk population

may increase as more mice will be available to eat; that |s, hawks will
have less competition from cats for foad. D is incorrect because the

pigecn population is more lkely to increase since cats will nol be eating

them.

4 B—Correct. A C, D—Planis are iving things. Atmosphera, tlemperature,

and water are nonliving {abiotic) factors.

5 C—Correct. A, B. D—Herbivores eat plants, which are producers, They
do nat eal consumers,

400 Chapter N

7

C—Correct. A, B, D—A describes mutuallsm. B describes
commensalism, D describes predation.

D=Correct. A, B, C—Parsley |s a producer, and the rabbit eats parstey.
The fax and the bear eat othel consumers.

B—Correct. A, C, D—In commensalism, one species benefits, and the
other is unaflected. In parasitism and predation, one species is harmed,
C—Correct. A B, D=A and B describe energy moving from arganism
to organism, but only ane kind of organism (a plant) is showr. D Is not
supported by the figure because only a producer is shown,

10 D—Cosrect. A, B, C—Decompasers recycie nutrients. They do not

carry out phatosynthesis, control population growth, or produce
ERergy.

208y
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. Engage  Explore  Explain | Elaborate |

Constructed Response

M The figure shows (&) parasitism, (B) mutualism, and (C)
commensalism, The wasp Is a parasite because it ultlmately harms
Ihe caterpiliar whien the wasp's larvae chew their way out of the
caterplllar's body. The cleaner shrimp remove tiny organisms from
the fish's body, which benefits both the shrimp and the fish. The
mass benefits from having & niche on the tree while not harming
the tree,

12 In parasitism, the parasite lives off the host, but does not kil it. In
contrast, a predator lives off of prey, and actually kills It for food.

13 Two species cannot inhabit the same niche although they can
share a habitat. Thus, specles in the same niche would compete
fior exactly the same resources which would make competition
between members of a single species occupying the same niche
miofe intense,

14 Afood chaln is parn of a food web. The food web can show many
food chains and how they are interrelated. Becawse one is part of
the other, a food chain can have some of the same organisms as a
food web,

Fakh,

@® OnLevel @  Approaching Levdlll®  Beyond Level

Evaluate |

Answer Key
1 i
2 g
3 c
4 B
5 =
i L
7 D
[ B
g g
10 D
1 See extended anwwer
12 See extended answer
13 See exiended answer
14 See sxtended answer,

Chapter 11 Standardized Test Practice
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Science Content Background

m : Time Zones Earth ts divided into 24 time zones. This Is because i
¢ takes about 24 hours for Earth to complete one rotation on its axis.,
Mapi ¢ Groenwich Mean Time {GMT) begins at the prime meridian. The

« width of a time zone is 19° of longitude. (3607 divided by 24 hours
Longitude Degrees of longitude are represented by vertical linesquals 15° per hour) For every 15° of longitude a person moves
(running from pole to pale) on maps or globes and make up one-west of the prime meridian, the time changes by one hour ahead
half of the grid system used to pinpoint locations on Earth’s ;51 GMT. For every 15° of longitude a person moves east of the
surface. The reference point for degrees of longitude is the primeprim meridian, the time changes by one hour behind GMT,
meridian {07). In 1884, the location of the prime meridian was - Because lines of longitude are not paraliel and get closer to each
established as passing through the center of a telescope houséd gther as they near the poles, the distance in kilometers between
at what was then the Observalory of Greenwich in Greenwich, © time zones is not constant. At the North and South Poles, where all
England. i degrees of longitude meel, a person can cross over all 24 times

Latitude Degrees of latitude are represented as horizontal lings 20NeS In seconds.
on maps and globes. Together, degrees of longitude and latitude g
make up the grid system used 1o precisely locate positions on :
Earth. The reference point for degrees of latitude s the equator
(07). Uniike lines of langitude, lines of lalitude are paraliel. Becaus|
Earth is spherical, it can be divided into 360°, So, the distance -
coverad by one degres of latitude Is calculated by dividing the:
circumference of Earth {gbout 40,000 km) by 360. The distance
between each degree of latitude s equal {o approximataly 111 Em

" T ' T M

Map Projections Cylindrical projections produce & grid in which
: lines of latitude are paralled. Lines of longitude remain

3 perpendicular 1o lines of latitude. Bul, unlike a globe, the lines of
Brime metidia n : longitude are parallel to each ather. Because direction can be
Longitude Latitude : fracked in a straight path on cylindrical projections, they are often

¢ uwsed to make navigational maps for ships and planes. Conical

¢ projections produce accurate representations of smali areas of

- Earth's surface. For this reason, conical projections are often used
¢ fto make maps that focus on a smaller area, such as a road map.

] -y ey

e
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S

Science Content Backgroun

: Geographic Information Systems (GIS) GIS can be used to find
. patterns, such as the location and magnitude of earthquake

Lesson 2
; activily. GI5 maps can also show quantities of things, such as the

Technology and anmakinn number of doctors per 1,000 people in an area. Information like

Reading Topographic Maps Contour lines on the map are I|r1é5 this helps people determine whether the needs of & communily
that connect points of equal evaluation. Not every contour line Willre being met. Like remole sensing, GIS maps can also show
have the elevation it represents marked on it. Only certain contbtghanges to an area over time, such as changes in land use over
lines, called index contours, will be labeled with elevation. IndeX time.

contours give the reader a reference point from which to begin

reading the map. The elevation difference between contour linés is ————

not universal, The contour interval, or the elevation difference :
between contouwr lines thal are next to each other, differs from ane
map to another. In order to read a topographic map, a person must
know what the contour interval is for that map. This allows the ©
reader to determine the elevation represented by each cnntuur
line on the map.

- — —— —— Land-usage
ity - s map
T'hi . — —
-\.._:‘. i r— —= — oy
- _-rr.“ _h.-._"'-\. y ,' 'I
\ - e s ..;_m“' ! f ||- Elevation map
/ - el
| b [
[ e Lo m _,"'K # :
1 = P
= A :
— A
= —= Area mopped

Geologic Maps Geologic maps show geologic formations, tﬁlch Bomote Sensing Remote-sensing techniques have enabled

types of rock, faults, and folds. They are usually printed over - | ; ; a
a regular map that shows roads and other features to halp the - scientists to leam more about the topography of the ocean floor as

reader bacome oriented comectly. The regular map is printed - :}‘;lﬁ%ﬂz:;:?: i.?":::: FEEIJIEHM. algal blooms, particularly red
in fight colors so the geological features can be seen clearly. k. g y

Chapter 12 Mapping Earth 4028
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Strand Map

R'EqU"Ed BakaTOUNd *Tools are used 1o do things belter o
Knnw[edge miare easily and 10 :I':~_ same things tha
could not otherwise be done al all. In

To understand the Key Concepts of technalogy, tools are used to observe,

this chapter, students should have measure, and make things

ThE’ following background "Geomelic figunes, number

knowledge *A model of something is similar 1o but sequences, graphs. diagrams,
not exactly ke, the rr'|ﬁ-;| being modele sketches, number ines, maps, an
Some models are physically similar to 2]‘.!!7 eral and writhen descriptions can e
they are representing, but others are n used to represent objects, events

and processes in the real world

L

1 Maps conlain information such a
legends with identifying symb
atitude and longitude to determing
iGCatan

|

2 Map projections distort Earth's

leatures

5 GPS, remate sensing, and GIS are use

Technology and »| to check locations, take aerial photograp
: and images, and layer fiems to produc
Ma pma klﬂg MOie ACCUrate maps
. r ]
3 Topographic maps shoy 4 Geologic maps contain
elevation through canlou Intormation about rocks
ines such as rock ypes, rock
age, and faults
-1

402C Chapter 12 Mapping Earth
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“H 12.1 Maps

« Vierad rn e bk e ® g o

= Wrey e Tiome chifmioT map propec R
repeparking Barf' s sarfas?

12.2 Technology and Mapmaking
- + Vit eas o topographs cug bl oo slbo the
whape of Eety's nrtace?
& Vv C ey i S geclgic M shaut
the 'ocio near Eard's surtsce™
v Hisy £ Mo iechnsiogy B e e
anmk T

How are Earth's surface feature
mea sured and modeled?

@ The BIG Idea

There a re no right or wrong answers to these guestions. Write
student-generated questions produced during the discussion on
chart paper and return to them throughout the chapter.

Guiding Questions
1 What is a mep?

This quesiion enciles students o slarl
thimking cooul imags, which are vo-
dimensional models. Most sludents
mighit descnbe o map a3 0 ece of
POpET OF drowing Ihat hedps them gel
from o poin b arother,

& Find the hook-shaped body of water
miar e bt edge of the small map.
Where s s wabes body an the large
map?

I they ook cavefutly eanugh, stdents
should be aie to see Bof the Hook-
shaped body of water o the smal map
i directiy to the nght of the fop of the
smulier map an fhe kavger map.

Some students will nealine thal the maps
ook Gieremt bocouse e ol
aifferent scoies and use Lale gl
o show turfoce feglives. Some sfiudenrs
mupht remitre thof W mOops wive maoe
of gufferent Limes,

mﬂrdnhmuhutmmm
show the same aren look different?

Is it a model?

Twets Wleiribi. aigpesd sl T i i b mags. Ty mowiut Fay
et

Amal | thek mags ans hypes o moket,

Bashia: Mapm aiwnl modess, ey die b o paolue

WHIEE e o you agies wilh the mad? Lepmmn gy

e SErinf Magh.

e 1 Sl e Lane ail

Is it a model?

Answers to the Page Keeley Science
Probe can be found in the Teacher's Edition of the Activity Lab
Warkbook.

Get Ready to Read

What do you think?

Use this anticipation guide to gauge students’ background
knowledge and preconceptions about maps and mapmaking. At
the end of the chapter, ask students to read and evaluate their
earlier responses. Students should be encouraged to change any
of their responses.

Anticipation Set for Lesson 1
1. Maps help determine |ocations on Earth.

Agree. A map is a flat model of Earth.
2. All Earth models are spherical.

Disagree. Maps model Earth in two dimensions.
3. World maps are drawn accurately for every location.

Disagree. Each type of map projection has some area of
distortion.
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Explore Activity

How will you get from here to there
BT e Pl 1D g W P e e Bl sl SR
b & A S Pl kil e ey Rl ey e Y S
My e Ol wilnnl iy |
T Scnpid 4 n & Sew iukesd
fr 6 Gy &6 sl SO0l Wi
rimprinm b B eluawen] o
et kom the scieree
rigsavar o e celeime

g . o DEES @ g B e
o D

- s gt trom the
ramt e e o e ETTaeia 2 e inunam in the
i 2 e Do st
n Wisha j s prasm— & -
I RE L SE v - 1 T bome e The o R TILEL, IR O B T T

2. Fay Congept ow e aps ued?

CEE mmm i g e

(nauer IS L4 LAB Manager

About the Photo Where are they? Make an analogy between aj the labs for this lesson can be found In the Activity Lab
the photo and navigating without landmarks and the popular Workbooik,

swimming pool game Morco Polo. In this game, one person closes
his or her eyes and tries to find other people who swim around 6
ons
him ar her, The person with the closed eyes calls out “Marco”™ and Essential Questi
the other swimmers respond with “Polo.” The person calling out  Upon completion of this lesson, students should understand and

“Marco” must navigate using sound. rather than sight. be able to answer these gquestions, Have students write each
4 ’ " guestion in their Science Journals. Revisit each question as you
Guiding Questions cover its relevant content.
O e you ever played the swimming Afow one of (o vleT beers (0 describe
pool game Morco Polo? Describe the the gome ond fow iI's ployed \i’ucﬂhuiary
game. 3
2 Form Operational Definitions
€ How is playing the game Marco Pofa From their experience with Marce Polo 1. Have students pair up and observe each other from both the
ke novigating o sallbost without  and simiar gomes, sfvdents showld be front and the side
using landmaris? abic to conchide that navigation is o "
afffcint, pet possibie, without being obie 2. Ask: Which view of your partner is a profile view? the view
10 s kanamarks fram the side
€ List ways that the sallboat's crew  Accop! olf seasanohie answers. Some 3. Tell students that frontal views are also called plan views. In
might tind their way araund the Southsfudents showd be obie fn conclude ol the caze of a map, such a view is called a map view,
el it raaaly 4. Ask: What Is a map view? a view of @ part of Earth as if one
navigate an ihe apen ocean were looking down on the areg

404 Chapter 12
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ExploreActivity

How will you get from here to there?

Prep: 0 min Class: 15 min

Purpose
Te determine the usefulness of maps by comparing written direc-
tions to find a location using a map.

Materials
Student: pencil, paper; Optional: metric ruler

Before You Begin
Make sure students understand that a map is a mode! that shows

an area as |1 |t were viewed from above.

Guide the Investigation

+« Before studenis begin the lab, ask them to consider the
following question: What information does the new student
need to successfully arrive at the cafeteria?

+ While students do not need to warry about an exact scale,
explain that the maps should be drawn as accurately as
possible,

Think About This

1. Sample answer: The instructions depend on written language
Images on the map would be easier to use. Visual learners
would prefer a map; auditory leamers might prefer a written/
spoken instruction guide. Kinesthetic learners might follow the
route with a finger on a map.

2. Key Concept Sample answer: Maps are useful because thay
can help a person find his or her way in an unfamiliar place.

©® On Level @ Approaching Levelll®  Beyond Level

Lesson 121 Maps
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Map Projections

As students read this page, have them make and complete the
Foldables® suggested on the page. Have students use what they
have read, the notes in the Foldables®, and Figure 7 to answer the
Gulding Questions below.

Gulding Questions
€ wnato ate maps made from The maps are most accunsle in ploces
cylindricad and conical projections  whwne the cplinder or cone onfo which
maost pecurate? the map Wil be mods fauchey the giabe
@ ‘What are the adwantages and Cylinavicel profeciions are oocurote of
disadvantages of cylindrical e cemies of the map fequaion wevie
projections and conlcal projections? anreas of e pales are enlarged. Comicol
projections one ccurale where Hhe come
fodcfes e giobe, bul oistoriions ooy
EVETYWNETS &8
&I® wnat types of areas might be Conical projections can be vsed for

Accuralely mapped Using conical
praje thans?

Visual Literacy: Figure 7

Lise Figure 7 to discuss the two types of projectlons presented here.
Clarify for students that they should answer the questions according
to the locations of the cylinder and the cone as shown In the figure.
Ask: Describe the relationship between the lines of longitude on
each projection. On the cylindrical profection, ines of fongifude are
paraifel to each other. On the confcal profection, lines of longitude
meet at the fop of the cone.

Asl: Why does this happen? The lines drawn on o map using these
projections reflect the shape of cylinders and cones that are siit open
and flattened. A cylinder apened this way becomes a rectandgle, 50
both longitude and lotitude lines are perpendicwiar. When o cone fs
spiit open the resuiting shape is curved, so the longitude lines con-
verge af the pole,

MICHcing SOCLAEhe mapt af specific
HagiOns, SHCh 08 & conlingnt oF o coumiry.

Conical Projection

{rihmd Projectiom

@ Onlevel @ Approaching Levélll®  Beyond Level

Engage  Explore  Explain _ Elaborate  Evaluate —

Differentiated Instruction

Understanding Time Zones and Map Projections
Divide the class into small groups. Give students copies of
cylindrical projections that include Antarctica. Write the follow
ing questions on siips of paper. Ask ELL students guestions
that stress terms. Ask AL students guestions that stress skills,
Ask BL students critical thinking questions. Samples of each |
are bejow. Have each group answer the guestions directly or
their maps. [
@ psk: Where Is the International Date Line? 180° from,
the prime merldion Hew many hours difference is there
between New York City and the western edge of
Africa? 4
€™ Ask: What is the large landmass along the bottom of
the projection and why is it 5o large? Antorctico it is
highly distorted because of its geographical focation at
the South Pole. Projections distort areas where the
shape of the paper does nol touch the giobe.

a TEH€!1EFT(1C1!|3':’ L I R A A R

Fun Fact

Time and Time Again! Because of iis location at the South
Pale, Antarctica technically has 24 time zones! However,
scientists and others who live and work in Antarctica often
use GMT, or Greenwich Mean Time, to tell time on this
frozen continent

Real-World Science

Daylight Saving Time Daylight saving time (DST) occurs
when clocks are set ahead one hour for a certaln period of
time. Most states in the United States observe daylight
saving time and spring forward! (or set their clocks ahead) on
the second Sunday in March. Then, on the first Sunday in
MNovemnber, they fail back! (or set their clocks back an hour).
Not all states switch to DST; plus, states thal occupy more
than cne time zone may use DST in one part of the state
but not in another,

m For help creating this Foldable and additional
Foldables? ideas, use the Foldables Handbook in the back
of this book.

Lesson 124 Maps 413
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sual Summa 2. A globe s a three-dimensional madel of Earth. & map s a two-
g:nce bl termsr:'re easier 1o het whet they are dimensional model. Globes have less distortion because they
assur:L:.tt ed with an Image. Ag 'ﬂhi EI:I hiEK-Ejfl Concept d " mare accurately represent Earth's three dimensions. Maps are

d ause they are a fat esenta ofa are,
i e relate to? istorted bec ey ar TEfT tian sph

3. In order to keep Island groups In the same time zones the
m Review students’ folded books. Check students' international Date Line goes around them.

definitions of eylindrical and conical profections and the notes
under each heading, Interpret Graphics
4. Degrees; minules; seconds

) Summarize il Critical Thinking

. f 8. Political boundaries might cross a meridian. To keep states or
meul'r:::;ms:r;gﬁ meded to complete this graphic organizer can be found in the souniiien within the S s, Tee Tt Sune oundirtes

Understanding Maps T AR S
’ poiai 6. & cylindrical projection would have a small distortion because
« Reading Maps central Africa is near the equaltor, where these projections are

« Plotting Locations mast accurate, A conical projection would need to specifically
focus on central Africa to be accurate.
+ Map Projections

Understand Key Concepts [ Math Skilis |

1. B. Lines ol Istitude 7. 700 km

414  Chapter 12
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Explore Activity
Will this be an easy hike or a i
challenging hike? @;‘;Eﬂ..
" i Wi Soing | R 1] X wrky | ¥ 5 R
et Rar,
: i r . II |: ¥ L ':mwﬁ
wrach m hill will “‘hrﬂ_h-
i -~I|- 3 " ; i 2] ___"h
da Lt
Think Abaut This ~i
.
e
o
r“
L. Hwy Contapd How vindil i ik L i .m.ml—
i .
- 1
i [ b
: "
LaEl

&4 LAB Manager

About the Photo Mountains or Malehills? This photo shows ) the Iabs for this lesson can be found In the Activity Lab

a serles of plant-covered rocks jutting up from the surrounding
land. Over time, eroding forces wore away softer rocks and |eft
these more resistant rocks standing. As students observe the

photagraph, ask the questions below

Guiding Questions

€ Hove you ever been told thal you
ware making a mountain oul of a
malehi 2 What does this saying
meanT

E® Are these julting rock structises
fAaLAlains of hils?

ﬂ How could you show both the hills

and the flat felds on the same map? |

Remember that & map s a two-

dimensional model of Barih's surface, S

416  Chapter 12
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Workbook

@_ Essential Questions

Upon completing this lesson, students should unagerstand the
Key Concepts and be able to answer these guestions. Have
students write @each guestion In thelr Sclence Journals. Revisii
each question as you cover its relevant content

Vo cabulary

Matching

1. Write each vocabulary word on a separate index card. Draw a
simple diagram that explains or shows what is meant by each
word on another set of index cards.

2. Ask for volunteers to match each word with its correct picture.
Some of the matching might be accomplished by luck or by
the pracess of elimination,

3. Display the correctly matched cards somewhere in the room
where students can refer to them as you teach this lesson,

4. Stuclents might make individual sets of cards for personal use.

Bk
L
¥

Scanned by CamScanner



... Engage | Explore  Elaborate  Evaluste

ExploreActivit B e Moo
Will Elaﬂs be an e;aﬁ;ﬁi_l;eznur a
challenging hike?

Prep: 0 min Class: 20 min

Purpose
To explore elevation using a map.

Material
map with elevation information on It

Before You Begin

Ask students to look at the maps in Lesson 1 and see if they can
tell where the hills and mountains are from these maps, Then have
them consider the usefulness of knowing such information.

Guide the Investigation
« Tell students they will be planning tweo hikes—one easy hike
and one challenging hike.

« Ask students what would make a hike easy or challenging.

Think About This

1. Potential answers: One can find the easiest way 1o travel
through an area. One can determine the best areas to
build roads or houses.

2. Key Concept Any way of showing three-dimensional
characteristics on a two-dimensional surface are acceplable.
Answers might include shading, lines, colors, or a combination
of these.

€ On Level @ Approaching Levdll®  Beyond Level Lesson 12.2 Technology and Mapmaking 417
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O5TM/Jason-2 and Jason-3 SeaBeam

Landsat and OSTM4/gsan-2 and Jason-3 are just a few of the mam&eaBeam is a device that uses sonar to map ocean depths. After
satallites used in remate sensing. After students have read the firststudents have read the paragraph about this remote sensing tool,

two paragraphs on the page, ask the questions below. ask the questions below

Guiding Questions Guiding Questions

% what types of data are collected by Lonasal collects oplo abadd the jand, the €% Based on the information In the Sonar is o remole sensing boo! in which
Land=at Instrumenks? conctines, and the wotlands, ond dofo paragraph, whal do you think sonar  Sound winaes e Wsed 1o calcikeie depim

that are used in GIS. [L5) 12 [ha acean fipor

% How is Landeal data differant The 0STMLoson-2 and Joson-3 safedites S What are some methods used 1o Safefliles and sonnr ore hwa faals that
Trom the data collected by primority codiect dato about Eartivs collect remote sensing data? ore used o colect revmole SENsINg o
DSTM. Uason-2 and Joson-3* ocaghs and climale

m Saund travels n clear sall waleral 2350 m

A winich satelite—Landsat or OSTM/  Lanasot; OSTMUason.2 and Joson-3 about 1500 v, It 1t takes a sound
Jason-2 and Jeson-3—would b used wave 8 botal af 35 o leave the boal
to collect data on changing and retum, how deep |s the water
formiands? Which sateilite mighl be

used i the fishing industry?
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w Interpret Graphics
4. Slope, slevation, refief
The information needed ta complete this graphic organizer can be found intheg o
following sections:
+ Types of Maps Critical Thinking
« Making Maps Today 6. The photograph could be used to identify thicknesses and
layers of rock, This photo, along with data on the particular
Understand Key Concepts rock types In the layers, could be translated into a geologic
1. C. Road map map of the canyan,

2. The mountaintap should have a point labaled B850 m. it should
be surrounded by concentric circles of contour lines. The index
contours should be numbered to reflect the S0-m contour
inerval,

3. Natural features include streams, lakes, mountalns, and forests.
Cultural features include human-made stiuctures such as roads,
rallroads, bridges, and trails.

430 Chapter 12
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m Interpret Graphics
4. Slope, elevation, rellef

The information needed to complete this graphic organizer can be found In lhni vm

following sections:
» Types of Maps Critical Thinking
+ Making Maps Today 6. The photograph could be used to [dentify thicknesses and
layers of rock. This photo, along with data on the particular
Understand Key Cnncapts rock types In the layers, could be translated Into a geologic
1. C. Road map map of the canyon.

2. The mountaintop should have a point labeled 850 m. It should
he surraunded by concentric circles of contour lines, The index
contours should be numberad to reflect the 50-m contour

interval.

3. Matural features include streams, lakes, mountains, and forests.
Cultural features Include human-made structures such as roads,
rallroads, bridges, and trails.
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Link Vocabulary and Key Caneapts
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Study Strategy: Visualize the Concept
Explain fo students that In this chapter they learned that maps are to
used to visually represent Earth. Looking at different maps Is a good
to review the concepts they've leamed.

1. Assign each student one of the Key Concept statements on this p

the idea in his or her assigned statement. Permit students to use

Instruct each student to find an Image, sich as a map, that represents students. You may repeat terms more than ance.

Study Strategy: Name That Term
IRemind students that leaming all the vocabulary terms |s one way to
y the major concepts of the chapter. This game will help students
review chapler vocabulary.

k. Write vocabulary terms on note cards, and pass the cards out to

he, Have students write words or short phrases that can be used

Internet or other library resources to find their images.

2. In their Science Journals, each student should include the follow
Information: the assigned Key Concept statement, the source of
image, a brief description of the Image, and an explanation of w

the image represents that statement. If possible, students should
include a copy of their images In their Science Journals.

discuss each image.
Examplhe:
Ky When | o Desizrprbion of Wiy my g
Careep! ey map Ly g mperri
Koy Corcepl

3. Have students present thelr images to the class. Allow the class (b

to describe or explain the term on the note card. See the
Qg example below.

3. Students should then take turms reading thelr descriptive words ar
phrases aloud while the rest of the class tries to determine which
50 yocabulary term the student is describing,

Example:

Iopagueyioirang
pl:l'nﬁ'l h'rﬂ-:qt
chvaben
relil

coniour s
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m Chapter Project \

-

Use the Foldables® Chapter Project as a way to conned
Key Concepis,
1. Ask students to organize their Foldables® in a way that

reflects how the concepts in each Foldable relate to
each other.

2. Use glue or staples to hold the sheets together as
needed

3. When complete, ask students to place their Foldablgs®
Chapter Praject at the frant of the room. Have the cTss
critigue and discuss the way in which students have
organized their Foldables®,

Use Vocabulary
1. Map legend
2. Time zones
3. Geologic map
4. Contour inlerval
8. Remate sensing
6. Topographic map

Link Vocabulary and Key Concepts
7. Latitude
8. Longitude
9. Map scale
10. Map legend
. Topographic
12. Geologic
13. Contour lines
1. Cross seclions
15. Remate sensing

€» Onlevel @ Approaching Levdll®  Beyond Level

Chapter 12 Study Guide
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Understand Key Concepts

&, Ietitwce, meridians, international Date Line
. ome hour

. @ globe

. time zones

. @ [10oss section.
. 227Tm

. Tormations

.3

. graphic scale

WOl sl N B W N =
m o = 3= = 0y M

Critical Thinking

10 GPS is a series of satellites used to pinpoint a lecalion on Earth. GIS
might use GPS and ather satedlite data to accurately map Earth, or to

create simulation programs.

11 Siudent answers should include one type of scale thal is Included in the

legend along with other features.

434 Chapter 12

12 Political maps have artificlal boundaries and use color to identify
countries, states, or other political regions. Geologic maps use actual
rock farmations to determine boundarles between them. Colors indicate
the age of each rock or formaftion.

13 Mountain slopes are steeper and the gradient will change more rapidly
than on a gentle slope ar a fiat plain. The contour imerval for a plain will
e smaller than the contour interval for mountainous termrain.

M A topographic profile could be useful in such things as planning a hike,
determining 4 watershed, or deciding where to construct a buliding.

15 The Winkle projection has curved longitude lines, which reduces
distorfion al the poles, unlike the Mercalor projection.

16 Remote sensing of areas affected by hurricanes, earthquakes, of
wolcanic eruplions can be made faster than on-site examinations, cover
more area in a short amount of time, and can show changes such as
finoding or damage to roads that would limit access,
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. Elaborate | Evaluate

Writing in Science L Teacher Nolos 3
17 Students’ answers might include multiple uses of satellites, reduction

in time for data collection, better access to remole areas, and accutacy
of sensars.

The BIG Idea

8 Sample answer: Topographic maps use contour lines to indica
etevation and symbols to indicate human-made objects.
Geologic maps use colors to indicate rocks and rock layers or
surface features such as mountains. GIS combine a selection
data from various databases to create @ map. Depending on t
type of map, different information is used. Sateliite and aerial
photography and sonar can also be used in making the diffe
kinds of maps.

19 Different maps show different information. Topographic maps
show elevation and relief of the surface, while geologic maps
show information about what's below the surface, Road maps
show only roads and other useful travel information, Palitical
maps focus on boundaries between countries, siates, of
counties.

20 You could compare the dimensions of the chair to those of a

real chair, Students also might compare the size of an average
person to that of the chair,

m ki

Ratio Scale
21 Tomto10m: 1eme10m: 1 emA0 m
g2 lem _2m ¥ _gopm

25ecm X

23 i—iﬂl Eik;hrtr[: X=15cm

€® OnLevel @ Approaching Levdll®  Beyond Level Chapter 12 Review 435
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Multiple Choice

1 D—Correct. A, B, C—Map scales, such as 1cm = 1 km, show the
relationship between a distance on the map and the corresponding
actual distance on the ground,

2 B-—Correct. A C, D—The lower peak is located just past the 25 m
contour line, which indicates that the peak is 27 m high.

3 D-—Correct. A, 8. C—Relief is the difference between the elevations of
ihe highest and lowest paints in an area. The relief of the area featured
onthemapisddm—0Om=4m,

4 A—Comect B, C, D—To help scientists identify the exact location of
a place that does not fall on an imaginary line of latitude or longitude,
each degree s divided into 60 minutes and each
minute, into 60 seconds.

5§ A—Correct. B, C. [— A map or a plan view looks down on an object,
while a profile view looks from the side. The shaded area on the prafile
wlew is the first-story room to the teft, or number 1 on the plan view,

Y}

& A—Correct. B, C, D—Using a compilation of sateliite and scanner
Infarmation, a5 well as aertal photographs, GIS creates digltal maps
of different layers of the same locatlon. Similar 1o the layers of 4
cake, the map layers can be stacked. Vatlous layers can provide
intormation on land usage, elevation, roads, streams and lakes, or
the type of soil on the ground,

7 B—Correct. A, C, D— Political maps show the boundaries betwaen
couniries, slates, counties, or townships. The boundaries con be
shown as a variety of solid or dashed lines.

B D—Correct. A B, C—In cylindrical projection maps, shapes near the
equator are very accurately represented; however, shapes near the
poles are enlarged.

9 C—Correct. A, B, D—Contour lines on a topograpghic map connect
points with equal elevation.

10 A—Correct. B, C. D—Geologic maps show the surface geology of a
particular area, including rock types, their ages, and fault locations.
Geologic cross-sections (drawn from information gathered by drilling,
studying earthquake waves, and looking at clitis) diagram virtual
vertical slices of rocks below the surface, revealing layers such as
sandstone.
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Constructed Response
T Mexico Clty is 20°N, 100°W. New Orleans is 30°N, 90"W. The

difference In latitude is 10°,

12 New York City is 40°N, 75°W. Los Angeles is 35°N, 120'W. The

difference In longitude is 45",

13 Answers will vary. Compuler systems, global positioning, and

remote sensing all can assist mapmakers. Computer systems can
store data and create images of data for maps. Global pesitioning
Is the use of 24 GPS satellites circling Earth to locate any posifion
on Earth accuratety with a GPS receiver. GPS can help make maps
maore exacl. Remote sensing s the use of oceanic, aerial, and
satelliie sensors, such as sonar radar, lo measure features on
Earth's surface and ocean depths. Data from remole sensors can
be stored and analyzed in computer systems.

W Answers should include: Topographic maps use contour lines

fo show relief and elevation of Earth’s surface. Hikers can use
topegraphic maps to determing the ket route to a destination.
The steepness of a slope can be determinad by the spacing of
contour lines. Lines that are close together indicate steep slopes,
which hikers may want to avoid. Downward-pointing V-shaped
conteurs indicale a ridge, while upward-pointing V-shapes
indicate drainage and stream valleys, Trails, roads, and directions
that appear on maps can help a hiker access an area, Contour
colors indicate land [brown) or water (biue). Green colors indicate
vegetation such as foresis or woods. Human structures are
indicated In black or pink.

@® On Level @  Approaching Levdlll®  Beyond Level

Answer Key
1 | D
2 I| ]
3 | 1]
4 | A
5 | A
6 | A
7 | 8
8 | D
9 | c
0| A
N | See extended answef
12 'i See extended answey
13 f Se¢ entended answef
" ! See extended anwr;

Chapter 12 Standardizecd Test Practice
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Science Content Background

Lesson + Earth's Moon The Moon rotales on (ts axis at the same rate it
¢ revolves around Earth. The Moon completes its path around Earth
The Sun-Earth-Moon Eb'ﬁtﬂlﬂ - every 27.3 days. Because of the equal rotation and revolution

cycles, the same side of the Moon always faces Earth. The source

Earth's Orbit Around the Sun The Sun contains more than 9% of the Moon's illumination is the reflection of the sunlight. The
percent of the solar system's mass, Il exerts a huge gravitational percentage of the Moon that is visible from Earth changes as the
pull, causing other solar system objects to revolve around I Eqitldoon's position changes during its revolution around Earth
follews an elliptical arbit around the Sun, The distance betweed
Earth and the Sun varies slightly, but the average is 150 million &40 Tidos are daily changes in water lovels of Earth's oceans
or 1 astronomical unit {AU).  and other larger bodies of water caused by the position of Earth

: and the gravitational pull of the Moon and the Sun. High tides and
Earth’s Tilt and Seasons Earth |5 tilted on its axis at an angle of low tides occur every 12.5 hours. High tides occur when the
23.5". As Earth revolves around the Sun, the direction of the Tt gravitational pull is greatest, when the Moon, Earth, and the Sun
does nol change. |t always points in the same direction. When theyre in a straight line. Low tides occur between high tides. Spring
North Pole is tilted toward the Sun, the Sun's rays are at higher. yides are tides that occur when the range in water level between
angles, daytime is longer, and the northern hemisphere has  : low and high tides Is the greatest: when the Sun, the Moon, and
summer. When the North Pole is tiltted away from the Sun, the  Earth are aligned. Neap tides occur when the range in water level
Sun's rays are at lower angles, daytime is shorter, and the northefbtween low and high tides is the least: when the Sun, the Moon,
hemisphere has winter « and Earth are at right angles

Eclipses When the Moon, Earth, and the Sun align, an eclipse can
! oocur. A solar eclipse occurs when the Moon passes betwean Earth
and the Sun and the Moon's shadow falls on a part of Earth. This
: can happen only during a new maoon. A lunar eclipse occurs when
* Earth's shadow falls on the Moan. This can happen only during a
full moon

ol (o wwer-Hil i atbonn

Cocmprsgit

o~
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Science Content Backgroun

| Lesson 3

The Solar System : Stars, Galaxies, and the Universe

Solar System Formation The solar system formed 4.5 billion : Star Light Nuclear reactions in & star's core refease energy and

years ago. as gravity pulled together a cloud of dust and gas. Theamit fight. Star light can range on the color spectrum from red to

cloud became denser, smaller, and hotter and began to spin. The biue. Red stars are the coolest stars; blue stars are the hottest,

Sun formed at Its hot, dense center. As the cloud rotated, it

leftover dust and gas clumped together ! |s larger and more massive than 90 percent of other stars. The Sun
has been shining for around 5 billion years. It is a solitary star, not

Planets and Other Objects A planet is a massive, spherical olijeprt of a binary- or multiple-star system

that orbits the Sun and has no other large objects in its orbital :

path. The solar system contains eight planets. As shown beiow: Galaxies The Sun and planets are part of the Milky Way galaxy. A

Mercury, Venus, Earth, and Mars are the small, racky inner plur-_e::gﬁ]lm.- is a collection of stars, gases, and dust held together by

Jupiter, Saturn, Uranus, and Meptune are the large, gaseous oulefravity. The Milky Way Is a spiral galaxy. It is part of a larger chistes

planets. Other sclar system objects include dwarl planets, moonsof 30 galaxies called the Local Group. Clusters and superclusters

asteroids, comets, and meteoroids. : of galaxles also are pulled together by gravity

The Universe The universe formed 13-14 billion years ago. The
universe continues to expand today. It contains visible light and
matter as well as invisible matter, known as dark matter. Matter in
the universe Is recycled as stars form and explode

Chapter 18 Earth in Space
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Strand Map

Required Background

Knowledge

To understand the Key Concepls of
this chapter, students should have
the following background

knowledge:

Terwe 3 s 1 Lavarpre
wy ™ [ .

L R = Ps

The Sun-E arth-
Moon Sys tem

The Solar System

Stars, Gala xjes,

and the U niverse
R

*Things near Earth fall to the
ground unles
holds them up

:

*Earth's gravity pulls any
obyject on or near Earth towar
it without touching it

“The Sun can be seen onliy
I thee claylime, Dut the
Maoon can be seen
SOMEmes a1 mont and
sometimes during the dayl
The Sun, the Moaon, and
stars ol appear 1o move

across the sky

*There are more stars in the
sky than anyone can easily

L

count, but they are nof

*Earth is one of several
planets that arbit the Sur, an
the Moon orbits around Earth

scattered evenly, and they ar

or cokor

nat all the same in hr||:||'-rn-==.<

L

—

1 Earth has seasons because it is tited as
revolves around the Sum,

2 The Moon's pasition in relation to Earth agd

3 Asolar eclipse occurs when the Moo
moves between Earth and the Sun and th

the Sun causes waxing and waning moon

phases. The Moan's gravity is langely
responsible for tides. As the Moon oibits Eagh
| Causes Bl pEEs

Moon's shadow covers part of Earth. A lur
eclipse occurs wi Moan moves int
then oul of

=l 4§ Gravity affected how the solar systen] 5 The solar system comtains the Sun,
- and objects within it formed, and it ] planets, dwarf planets, astercids, comely;
continues to affect how solar system meteoroids, moons, and other oojecis
objects orbét the Sun
¥
6 Earth is the third planet from the Sury
and the only planet kmown to have largy
amounts ol bguid wates at ins surface
T Axtar it a larae sphere of !'.5.'|,|r|;u,i|_-r: B The Sun is a '.'rlllr W slarn and is more ™
aas hat L'Hl.'lll"._lh foul ML I reActions o 5 massive than S pErcent of stars
gecur m ils core J
o] 2 Earth orbits the Sun, which is located 10 The untverse contalns billions of
the Milky Way galaxy galaxies, which are grouped into clustes
and superclusters
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Whe re is Earth in the universe,
and how is Earth related to other
Answers to the Page Keeley Science

Ohje cts in the universe? Probe can be found In the Teacher's Edition of the Activity Lab

) The BIG Idea oy

There a re no right of wrong answers to these questions. write (3@t Rﬂﬂdy to Read
student-generated guestions produced during the discussion on

Seasons

chart paper and return to them throughout the chapter. What do you think?
Use this anticipation guide to gauge students’ background
Guiding Questions knowledge and preconceptions about Earth movements and the
Vihat's the address of nooll Be seaniefoavethe  PIANet's place in space. At the end of each lesson, ask students to
® e sp:ul‘lt an p::;u.m - m"i'mﬂ m. and ey ouryﬁ:m g read and evaluate thelr earller responses. Students should be
your schocl. They might aiso tnchude o encouraged to change any of their responses.
7ip code ond Me country.
Anticipation Set for Lesson 1

E® now suppose you had to give the  To te address ahove, shudents shouid
e o e tertosltialouk Eartn s foation i the suior syatems, 1 S€@sons are caused by the changing distance between

being. What would you say? WRNER I e taire plane fram e San Earth and the Sun.
DD How would you give the schools N SO Shaa . Disagree. Seasons are caused by the tilt of Earth on |ts axis as

Address in the universe? streal, strect number, city, lown, 2ip code It revolves around the Sun.
el country followed by Emvih's posttion
pergserrl i cnegg el il chase 2. The Moon has a dark side upon which the Sun never
ploce in the Mitky Way, ond the Mitky chines,

i b Disagree. All parts of the Moon, including the side facing away
from Earth, experience two weeks of sunlight each month.
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The Sun-Earth-
Moon System

f13.

Crescent SunT T

"Illﬂ M. I.

a88 Draok O

INQUIRY |

About the Photo Crescent Sun? Siudents probably are
familiar with a crescent-shaped Moon but not a crescent-shaped
Sun! The Sun appears to have this shape because of a partial
solar eclipse. A solar eclipse occurs when the Moon passes
between Earth and the Sun and the Moon's shadow reaches
Earth's surface, causing the Moon to appear to cover the Sun.
Solar eclipses can be p During a total solar eclipse,
the Moaon blocks the en Read the text in the blue box,

then ask the first scatffolded questior

al or

-
tire Sun

Guiding Questions

€ why doss the Sun have this Sludients shoukd be obde lo expiol
shape? o object &5 blacking @ parl i Saimy

B An ¢clipse s the movement of one
space abject into the sh acavw af
anothor. Do you know what kind of

&Ll lpse [his 157

G Use this phofe 1o infer where Earth is Barid s o [he W, OOmOsA
relative to the Maon and the SuUn e 5. MO - e Y
during a salar eclipse i the drowang oF U 5

1 Figure 10

440 Chapter 13

What is the center of the solar
system?

&) Sl

- AR cayes
i . wewsart on Earth?
il e 1 L 2 g v How dows the Moan

» o oo vy el
e s o

Dot 1 - ommder o harn
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Think &boui This

L. Ry Costapl e

ﬂ LAB Manager

All the labs for this lesson can be found
Woarkbook

the Acthvity Lob

@ Essential Questions

After this lesson, students should understand the Essential
Questions and be a o answer them. Have students write
each question In thelr interactive nolebooks. Revls
question as you cover its relevant content

each

W5 compare and Contrast

pairs rotation and revolution, equinoy and sols ing
and waning on charl paper. Have students [ake Tums reading
the definition of each term aloud and write it next to the

Ca, and wa

appropriate word
Ask: How are retation and revolution allke? How are they different?
Raotation and revolution are moverments of alyects in

M

its axis. Revolution is the

snaCe
Raotation is the spin of aon abject or

movement of one olyect around another

Ask: Compare and contrast equinox and selstice. EQuinox ano
salstice agre related to the angle of the Sun's rays hithing Eartn s
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Engage

surface. They mark the beginning of a segson on Earth, A solstice
marks the start of summer or winter. An eguinox maorks the start
of spring or foil.

Ask: Compare and contrast waxing and waning as they apply to
Earth's moon. Woxing ond waning both describe the change in the
portian of it surface of the Moon that con be seen from Earth.
Waxing is when the amount of the Moon's iit surface that is visible
from Earth incregses. Waning is when the amount of the Moon's
it surfoce that is visible from Earth decreases.

ExploreActivity

What is the center of the solar
system?

Prep: 5 min Class: 20 min

Purpose

To demonstrate that the Sun is the center of the solar system and
that Earth and Venus move around the Sun.

Materials
Student: 1 battery-powered lamp, 1 foam ball, 1 pencil

Before You Begin

Explain that Venus orbits the Sun once every 225 Earth days while
Earth arbils the Sun once every 365 days. Then ask why Venus
moves faster than Earth in the Sun-centerad system. Students
should be able to conclude that the closer an object is to the Sun,
the faster it revolves.

Guide the Investigation

» Troubleshooting: Before you begin, make sure the light
sources are bright enough. The darker you can make the raom
and the more spread-out the groups can be, the easier it will be
for students to observe the phases.

+ |n the Earth-centered system, it doesn't matter how fast the Sun
and Venus move, but the Sun and Venus should be fairly close
all the time. This s how Venus appears in the sky—close to the
Sun. In the Sun-centered system, Venus should move around
the Sun faster than Earth. Vienus still appears close to the Sun,
but sometimes on one side and sometimes on the other.

Think About This

1. In the Earth-centered model, Venus will be “new” if the two
planets and the Sun are all in a line and "crescent-shaped™
otherwize. Students should understand that only in the Sun-
centered model does Venus show the entire range of phases:
full, gibbous, new, Just like the Moaon.

2. Earth and maost other objects in the solar system orbit the Sun.

® On Level @  Approaching Levelll®  Beyond Level

Lesson 131 The Sun-Earth-Moon System
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Fligues 10 7
= Eclipses w
vee b ¥ - 1 A F weirm BT
Solar Eclipses
== = a .: I;-.l\:l". WL 1153 I. -. .- .I .. | pa

Lunar Eclipses

. Figara ¥ wi .
T aeeh, . k1] ki i
e g
e = T [3 (=1} adw
Eclipses Visual Summary
. . Concepts and terms are easier to remember when they are
Solar Eclipses / Lunar Eclipses associated with an image. Ask: To which Key Concept does each
An eclipse is the movement of one object into the shadow of image relate?

another. Mevements af Earth and the Moon as they revalve around

the Sun can produce solar and lunar eclipses.

Visual Literacy: Figure 10 -

The information needad o complete this graphic organizer can be found in the
following sections:

Ask: How do solar and
lunar & clipses
difler? Dwiririg a lunar
echps @, the Moon is in
Eorth % shodow. During a
soly - echipse, he Moon
bie cks ol or some of the
Su s hght but only o smalf®
W egion an ,E.'_.IF.'.'l 5
coversd by the shodow. |

= Earth and the Universe
= Motions of Earth
« Earth's Tilt and Seasons

« Earth's Moon

« Tides

« Eclipses

| A5l Where would you |
ha ve to be on Earth to
se ¢ this total solar L~
eclipse? within the area |
of Moon's shodow

. &
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Use Vocabulary Interpret Graphics
1. Eclipse 7. It is winter in the southern hemisphere. Earth's southern

Is tilv fr the Sun, and the sunlight strikes
2. Sample answer: An equinox is 4 day that has an equal amount ::::2:?& TME?;;? i il — '
of light hours and dark hours. A soistice is a day when the
Earth is tilted toward or away from the Sun and has either the 8. Phases of the Moon, changes In tides, eclipses (in any order)
greatest or fewest number of daylight hours.
Critical Thinking

3. Sample answer: More of the Moon’s lit side becomes wisible -
from Earth as the Moon s waxing, and less of the Moon's lit 9. One side of the Moan is always lit {the side facing the Sunj, and

side becomes visible from Earth as the Moon is waning. one side s always dark {the side facing away from the Sun). But
one side is not always dark because the Moon rotates as it
Understand Key Concepts revolves around Earth. Different portions of the Mogn are lit at

different times, this is why we see phases of the Moon.
4. New moon - waxing crescent — first quarnter — waxing

gibbous — full moon — waning gibbous — last quarter — waning %0. The highes! and lowes! tides occur during full and new meon
crescent — new moon phases,

5. C. Hours of daylight

&. The Sun and the Moon both influence the tides on Earth
because of their gravitational pull an Earth. The Moon has more
of an effect bacause It Is sa much claser to Earth than the Sun.

450 Chapter 13
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i 13. 2 The Solar System

[iNGuIRY | L4 LAB Manager

About the Ph gto Hyperion is one of nearly 150 known moons
i our solar sy tem. Unlike the Moon, Hyperion's odd shape anc
spongy-loockin g surface are likely related to its low density. Fly-
bys of Hyperi on suggest that other objects In space repeatedly

ollided with this moon, causing its surface to compress and 1# Essential Questions

All the labs for this lesson can be found in the Achivily Lab

numerous sh arp-walled craters. Before students read tf
caption abo ut this moon of Satum, ask the first scaffold

guestion b glow. After they read the caption, ask the remaining

re

qure After this lesson, students should understand the Essential
Questions and be able to ansy them. Have st Is write
books. Revisi

question as YOU COVEl s relgvant content

aach quastion in thelr interactive note

guestions

Guiding Questio

m Whal do you Ehink Ihis space object  Accepl ol Fegsofiadie (esponses ] va-cﬂbulaw

|57 "".'_:_' i
S Words with Multiple Meanings
€® How does this moon of Saturn oy calied o 1. Write the terr
compare to our own Moon? How s @ pigne 1 ;

15 meteor and meteoroid on the board or chart
A

L » - & - e aT, e - o o1 if rlelis
difterent? s - ¥ s necessary, remind Stu ala suffix s added to
1 = and of a word and changes the word's meaning

Ask: What is the suffix of the word meteoroid? -
oid Ask: What are some other words that end with -
oid? Answers will vary, but may include science and math

I2erms suUch as aipiold, napioid, rapeToid, rmom boid, and

G What other objects does the solar
cystem comtainT

Spherom

483 Chapter 13
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| Engage | Explore | Explain  Elaborate  Evaluste = <

2. Ask: What do you think the suffix —oid means? Most
students should be able to infer that the suffix —old means

similar to or resembling the [specified object]. Ask: Using enly
this information, what can you say about meteorcids?

Meteoroids are obyects in space that are similar to metears,

ExploreActivity

How does rotation affect shape?
Prep: 5 min Class: 20 min

To demonstrate that rotation causes objects to flatten.

Materials
Student: salt dough, small bucket, string

Before You Begin

+ Make the salt dough firm enough to hold its shape but soft
enough to provide dramatic results. Dough that is too stiff will
not significantly deform.

« Cut the string into 1-m |lengths.

« Demonstrate how the solar nebula spun faster as [t collapsed.
Have a student sit on a rotating stool with arms outstretched,
halding a weight in each hand. Give a gentle spin and have the
student pull his or her arms in.

+ As an alternative to this lab, consider placing a handful of flour
in & small pile at the bottom of the bucket. Twist the string and
release the bucket so it rotates upright like a top. The flour pile
will spread out, madeling the flattening protoplanetary disk.

Guide the Investigation

* & Be sure the strings are firmly attached to the buckets and that students
hold the string tightly, Also, be sure all students stand far enough apart so that
no one s hit by the spinning objects.

Think About This
1. The salt dough should have flattened somewhat. Some

examples of other objects that flatten when spinning include
pizza dough spun by a baker and a skirt that flies outward as

the person wearing It spins In a circle.

2. Gravity pulled the cloud of gas and dust together. As this
continued, the gas and dust got hotter and denser and
eventually formed a star. Gravity caused the solar system to
form a ball, but spinning caused it to fatten. Students later will
learn that gravity caused objects with enough mass o become
nearly spherical as well,

® On Leve! @  Approaching Levelll® Beyvand Level Lesson 13.2 The Solar System 453
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Engage Explore Explain Elabarae Evaluate

e Owter F'Ianal.l-

our 1 plan T r

Tumie 3 17

Table 2 The Duter Piansts

[m—

HrELate

Outer Planets

After students read about the outer planets, assess theilr
understanding by asking the following scaffolded questions.
Guiding Questions

G Whaal are the outer planets, In the Jipiter, Sarem. Lvonws, ard Nepiung
cortect arder from the Sun?

ﬂ How da the tnner angd ouler planats
diffor?

O what features might sclentists expect Soie
to find on ather outer planets?
Caonftrast thess to Plulo’s features.

458 Chapter 13

13.2 Review

Visualize It!

| S ]

Visual Summary
Concepts and terms are easler (o remember when they are associated with an
Image, Ask: To which Key Concept does each image relate?

) Summarizs 13
The Information needed to complete this graphic organizer can be found in the
fellowing sections:

« The Solar '7'.'-,&'.&"!'.

= Inner Planets
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Use Vocabulary Interpret Graphics

1. Answers will vary but should comvey that a comet is a small, iy, Neptune, the planet on the left, is blue because of the methane
body that orbits the Sun and develops a tall when it is near the  |n its atmosphere. Earth, the planet on the right, is blue
Sun. because of the large amount of liquid water on its surface.

2. A meteoroid is a small bit of debris that moves through the  B. Meteoroidess comets or asteroids - asteroids or comets —»
solar system. A meteor is a meteoroid that burns up as it enters  satellifes- dwarl planeis - planets - the Sun
Earth's atmosphere,

B bt Critical Thinking
D'l"ﬂ':l d
P 9. Comets are made of ice. On each revalution of the 5Sun, the
Understand Key Concepts comet becomes smaller as some of the ice melts.
4. B. Mars and Jupiter 0. Ganymede Is & moan because 1 arbits something other than

8. Gravity caused a cloud of dust and gas to contract, forming the e Sum.

Sun, Gravity caused the original ball-shaped system to flatien
into a disk shape. Gravitational attraction also caused the gas
and dust orbiting the Sun to clump and form objects that orbit
the Sun.

6. Both Venus and Earth are about the same size and have about
the same compasition. However, Venus is hotter than Earth,
rotates very stowly, and is entirely covered by clouds.

460 Chapter 13
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Where does a star's energy Saweniial
come from? w

Expdosion In SpeceT
e b ¥

EHDE + Whewre m Eare

r o of chocolats it and coen il &

W1l e vegm— 4 . . |
yrar et sahumd i i 8 ‘Lw

Thilrik ddbaut Thia

1T Key Conospl

m I Do you think you have amything in

I /| 1 i arr
About the Photo Explosion in Space? The explosion of the FESE B AW

-arth's sky In the
2ars across, stil

tists think that the

r 1006, This remnant, which
s 7.000 light-years from E

15 aDoUlL &
e

owing mass of gases and dust represents the remains of a
white dwartf star. A white gwarf forms as a star exhausts its
nuclear fuel. Near the end of its nuclear burning stage, such a star
expels most of its outer material and only the hot core of the star
rnemains al-:-:‘-C--'-_' studéanits read the r:;u-.'_- CAPLONn about '.|'II"-.

supernova remnant, ask the first two Guiding ’J ‘ tions below a LAB Manager

After 1|‘:|:-3..' read the caption, ask the remaining ton

All the labs for this lesson can be found in the Activity Lab
Guiding Questions Workbooi
% What do you think this is? Acrepl o 150 la s Tt
e o @ Essential Questions
st After this lesson, students should understand the Ess
Questions and be able 1o answer them. Have siudents write

2achn (|..l--r-1ll_'|| In their interactive notebooks Revisit each

ential

% What do you think makes stars Soume studants might know ihat a
explode? W . y

question as you cover its relevant content

462 Chapter 13
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. Engage | Explore | Explain  Elaborate  Evaluate

Vo cabulary
Words with Multiple Meanings m
1. Write the term Nghi-year on the board or on chart paper.
2. Ask: What do you think this word means? Answers will vary
Some students likely will state that the term is refoted to time

or distance. Explain that a light-yeor is a unit of distance and
is the distance that light travels in one year,

3. Tell students that one light-year equals 9.46 trilllon km, Write
this number out, or have students attempt to write it out, so

that they can get a sense of its magnitude.
946.000.000.000,000 km

ExploreActivity

Where does a star's energy come
from?

Prep: 10 min Class: 20 min

Purpose
To model the fusion process that goes on inside most [main-
sequence) stars.

Materials

Student: 1 cup of cereal puffs with more chocolate puffs than
corm puffs

Alternate: small balls of two colors of clay can be used Instead
of careal

Before You Begin

Discuss how the nucleus of an element is made of protons and
neltrons. Make labeled drawings showing hydrogen-1 (one protan),
deuterium jone proton and one neutron), helium-3 {two protons and
one newutron), hellum-4 {two protons and two neutrons), and
beryllium-6 (four pratons and twa neutrons). Draw protons and
neutrons in different colors.

Guide the Investigation
. ‘ﬂh Remind students not to eat the puffs.

« Troubleshooting Encourage students to keep their workspaces
orderly by not dumping all the puffs out of the cup at once.

« Have students count the number of protons that enter the
reaction, the number of protons and neutrons that come out,
and the amount of energy released,

Think About This
1. Drawings should reflect the steps the students followed in this
lab.

2. Hydrogen forms helium in the steps described In this lab.
Hellum is a stable product. it will remain in the star when most
of the hydrogen |5 gone.

3. The Sun and other stars shine because of nuclear fusion in their
cores. in nuclear fuslon, heavy elements form from the
combination of lighter alements. This process releases energy.

® On Leve! @  Approaching Levelll® Beyvand Level Lesson 13.3 Stars, Galaxies, and the Universe 463
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Visual Summary
Concepts and terms are easier to remember when they are associated with an
image. Ask: To which Key Concept does each image relate?

|\ Jirarz i

The infarmation needed to complete this graphic organizer can be found in the
following sections:

« Stars

« Galaxies
« The Universe
Use Vocabulary
1. The Blg Bang theory
2. Answers will vary but should convey that a light-year is a

8. &. 10 percent

6. Stars form when the pull of gravity causes clouds of gas and
dust to collapse and get holter and denser. Gravity causes stars
to group together into galaxies, clusters, and superclusters.
Gravity is the force that will determine the ultimate fate of the
Unnerse.

Interpret Graphics
7. This is a spiral galaxy.

B. Sun== solor system -= Milky Wey - Local Greup - Local
Supercluster

Critical Thinking

9. They study distani galaxies to learm what the early universe
was like because light takes time to travel. Looking at light from
very distant objects Is like loaking far back in time.

measure of distance and that one lighl-year |5 the distance light

travels in a year.

3. Sample answer: Earth Is located in a spiral galaxy called the
Milky Way galaxy.,

Understand Key Concepts

4. Sample answer; Eorth Is part of the solar system, which Is part
ol the Milky Way, which is part of the Local Cluster, which is
part of the Local Superciuster.

468 Chapter13

10.100.000 Iy = 9,460,000,000,000 km/ 1.0 Iy =
946,000.000,000,000,000 km
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Study Strategy: Concept Maps

statements can be used to make a concept map.
1. Have students read over the Key Concept Summary statements.
2. Instruct students to draw a concepl map in their Scence Journals

A sample conceptl map is shown bedow.

Example:
[ ecoreolgoity |
[
L 1
| plchacobledin | | e Sonwobdeding |

= .

using the information in one or more of the Key Concept statements?. Have students or student pairs draw two terms from the bowd.

Study Strategy: Finding Relationships |
Concepl maps are extremely useful study aids. Key Concepts Summary Tell students that the terms in this chapter relate to one anather in ma

differant ways, For axample, two difterent lerms might share the same|
roal, have similar meanings, or describe different parts of a solar system.

1. Place all the vocabulary terms on slips of paper in a bowl,

3. Instruct students to write a sentence using both terms. The sentenges
should highlight a relationship between the terms.

4. Have students share their sentences with the rest of the class.
Example:

The il of Farlh o ds e and e pookdion of Bl sreand
thee Sean-—lie_slar ol e conler of Fe solar sysdom-cmess
iz sszpsn,

470  Chapter 13
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lm Chapter Project N

Use he Foldables® Chapter Project as a way to connect
Key Concepts.

Elaborate | Evaluate|

1. Ask students to organize their Foldables® in a way th
reflects how the concepts in each Foldable relate to
other,

2. Usa glue or staples 1o hold the sheets tagether as
needed.

3. When complete, ask students to place their Foldabl
Chapter Project at the front of the room. Have the cla
discuss the way in which the Foldables® is organized

Use Vocabulary

1. Both are movements of Earth. Earth rotates, or spins, on [ts axis
once about every 24 hours. This causes day and night. Earth
revalves around the Sun. This takes appronimately 365 days, ane
year.

2. Waning

3. Waxing

4. Both are times in Earth's orbit when the tilt of Earth's axis in
relation to the Sun is at an exireme. A solstice is the paint in
Earth's orhit when Earth is filted the most foward or away from the
Sun. This is the start of winter or summer. An equinox is the point
in Earth's orbit when the axis ks pointed neither toward nor away
from the Sun. This Is the start of spring or fall.

B. Ameteoroid is a plece of debris in the solar system. A meteor is
meteoroid burning up as it enters Earth’s atmosphere producing a
streak of Hght.

6. Galaxy
7. Solar eclipse

8. Tides are the periadic rise and fall of the surface of the water In
the oceans or othes large bodies of water on Earth in response to
gravitational pull of the Moon and the Sun.

€® OnLevel @ Approaching Levell®  Beyond Level

) Jicier ik

Chapter 13 Study Guide &M
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Link Vocabulary and Key Concepts
8, 10, ", 12 Dwarf planets, astercids, comets, meteoroids
] ."I",' arger)
13 Spiral galaxy
M. 15 Waxing, waning {in any crder)
16 Edquinox
17 Solstice
18 Solar eclipse

Understand Key Concepts

1 C. summer in the northem hemisphere; winter In the soulhem

hemisphiere

[ m

., anly whan the Moon (s new

L. near a spiral arm of the Milky Way

0. The Moon has one side that never faces Earth
B. ring systems

the outer planmets and the Sun

8. (the red star)

DMels

D. Wenus

Tides can be predicted

W~ h N s W RS

—
[=]
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Critical Thinking

T None were taken earfier because the Moon orbits Earth in the same

amaunt af time it takes to make one revolution. Therefore, one side of

the Moon 15 never seen from Earth. The photo was taken by & camera on

8 space probe orbiting the Moon

12 Dwring a lunar eclipse, Earth’s shadow is always round. Only a round
object—not a flat abject—can have a round shadow

13 The Moon will not be visible at any time during the night when the phase
15 new

14 Matter ks not randemly distributed. Galaxies are grouped into clusters
clusters ol galaes are grouped into superclusters, and even
superclusters lorm patberns in space

15 Without a moon, tides would not be as extreme—and likely not very
noticeahle—because anly the Sun's gravitational pull would influence
them. There walild be no moonlight of moon phases in the night sky

Thera would be no sl PERs

by

\4
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“ m e “ i Elaborate | Ewvaluate |

16 Dravwings will differ but should be similar to the drawings and
photos of the solar system in this book. Earth is related 1o these
obijects because it 15 @ member of the salar system, just like the
other objects. It is in orbit around the Sun, like many of the ohjects
in the solar system, and the Moan is in orbit around Earth. Like
Mercury, Venus, and Mars, Earth s an inner planet. It has a rocky
body and an ron core like the other inner planets but uniike the
outer planets—Jupiter, Saturn, Uranus, and Neptune. Meteoroids
sometimes enter Earth's almosphere, becoming meteors and
occasionally impacting Earth’s surface as meteorites. Easth is
unigque because i is the only body known 1o have large amounts
of water on its surface and an atmosphere that includes oeygen. It
alsa is the anly body where life is known o eist.

7 Mercury, Venus, Earth, Mars

Writing in Science

18 Answers will vary but should include definitions of plonef—a bady
that oraits the Sun and is massive epough to be spherical and
o have cleared its orbital path of other objects of similar size,
and dwaovf plonei—a body that |s massive enough to be spherical
but not massive enough to have cleared its orbital path of other
objects of similar size.

[Moth Skils ﬁ
Use Dimensional Analysis
19.a. 123,000,000,000,000,000,000,000 km >
114/9,460,000,000,000 km = 13,000,000,000 ly
b. 123,000,000,000,000,000,000,000 km =
11y/9,460, 000,000,000 km .
1pcf3.26 ly = 4,000,000,000 pc (with sig. figs)
"

€® On Level @ Approaching Levdll® Beyond Level Chapter 13 Review 473
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Standardized Test Practice
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Multiple Choice

ara

A—Correct. Thougt
to the Sun. B & ing

t Is winter, 1

prrecl Decause Thest Trom the Sun,

ynd O put Earth at distances be and farthest paints fron
.II__ |:_.|

B—Correct. A C, and D are Incormect because stars do not contaln very
mich, if amy, of these materials

C—Comect. A B, and D are Incorrect because the Moon must be in line
with Earth and the C
5 at rlght angles with Earth and the Sun in at least

C—Comrect. Ais & Pluta is not i

{ s larger than asteroids. B |5 Incafrect because

n 1o cause spring fdes, in these .'!'.'.',—--,_ he .":1'.--"II'
one position listed,

Incorrect beaonus the asleroar :=—|| Al
oes Mol "|='..'I_-|

ncarrec! hecause

e {o the Sun a
MeltedroiEs are very
g5t siar to Earth, B
nperature range of

C—Correct. Al
Incarrect oecau

Chapter 13

6 A=Correct. B Is Incomect because

7 D—Correct.

8 D=Correct. A (s incorrect because galaxies and stars are 5

9 A—Correct. B |s incomact b

snd the Sun form a

e the Moan

the Moaon, E

and D are incormect beca

artn
I=;|"--'Il|--'l!|IIIII!:|'I-I| ees,

has to be between Earth and the Sun during a8 new moan or during &

S0ar eclpse

A and B are ncorrect because the Milky Way is a spira

galaxy, nol an elliptical or an uregular galaxy. © 15 moorrect becausa

“regular” s nol a type of galaxy
mallet than

clusters or superclusters. B is Incormect because stars are s

| 1alber than
galaxies and clusters are smaller than superciusters. L IS incormect

because galaxies are smaller than clusiers o

suze The arfow sh
Cisir

the gravitational pull of the Sun e

the distance between the Sun and part of Earth’s orbit. D & incorrect
because the arrow shows Earth's orbit. Earth orbits the Sun b
the gravitational force between Earth and the Sun

10 B—Cosrrect. A

lorsg ta

C. and D are meariect becauss none BTl

ir it
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. Engege  Explors  Explain | Elaborate |

Constructed Response

1 Earth should be in position 2 when | visit. ustralia is in the
southern hemisphere. When Earth is in position 2, the southermn
hemisphere is tilted away from the Sun and (s therafore
experiencing wintet

12 Students’ answers should include a skeich of Earth in four
positions around the Sun. In sach position, Earth's axis should
be pointing stralght up and down, Students’ answers should also
inciude the following description: Earth will not have seasons.
Every month of the year will have similar wealher

13 Pranets have much more mass than asteroids do. Therefore,
planets exart a larger gravitational force. This larger force pulis
the material farming the planets into spherical shapes. Asteroids
do nol have a large enough gravitational force to pull the material
forming them into spheres.

14 People on Earth see stars twinkle because the light from the
stars is bent in different directions as it travels through Earih's
atmosphere, The astronaut on the Space Shuttle i outside of
Earth's atmosphere so the light that the astronaud sees is not bent
and the stars do not appear 1o bwinkile.

€» OnLevel @  Approaching Levdll®  Beyond Level

Evaluate

Question v
L] A
2 g
3 [
4 g
5 c
L] B
7 ]
8 1]
4 &
10 i]
11 See extended answer.
A 1z _ See extended answer
13 Ses axtended answer
4 See pxtended answer.

Chapter 13 Standardized Test Practice
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Science Content Background

m : Materials in the Geosphere The geosphere consists of minerals,

+ rocks, soll, and metals. Minerals are maturally occurring Inorganic
Earth sw solids that haw_z- crystal 5l:url:ure-.a and definite chemical

. composilions. “Inorganic” means that minerals are not biologic In

The Atmosphere Earth’s almosphere is critical to lite on I‘:aﬂh__'ltg.ngin_
contains the gases needed by many organisms to sunive, :
'Fn(lul:!iﬂg oxygen and carbon dioxide, A |ﬂf|"E‘l of ozone in the E Rocks Rocks are made of minerals and other malEllﬂls. lﬂiludiﬂg
.'.ha_tusphere protects the biosphere from harmiul ultraviclet : organic matter. Rocks are classified into three main calegories—
radiation from the Sun. Also, thermal energy frapped by the  : jgna0ys. metamorphic, and sedimentary. These categories are
atmosphere helps regulate Earth's surface temperature, making paced on how the rocks form. Igneous rock forms when magma or
life on Earth passible. . lava cools. Metamorphic rock forms when high temperatures and
: pressure change existing rock into new rock. Metamarphic rock
: can form from igneous rock, sedimentary rock, or ather
: metamorphic rock. Sedimentary rock farms when |ayers of
: sediment are compressed and cemented together.

: Structure Earth's structure consists of three main layers—the

+ crust, the mantle, and the core. Compared to the other layers,

* the crust is thin, Oceanic crust is usually 5-10 km thick. Continental
+ grust is 35-70 km thick. The mantie extends from the bottom of the
+ crust and Is about 2,900 km thick. The outer and Inner core

© together are about 3,500 km thick, The layers of Earth are often

. compared to the layers of a hard-boiled egg or a peach. Each has a

The Hydrasphers and the Cryosphere The hydiosphere consisgdhin outer Iawr._cmmarahlo io Earth’s crust; a middle layer, like the
of all of the water on Earth, which s found at Earth’s surface |n-§ a; Rod erinmec faye Skiker 10 e cufe

oceans, lakes, and rivers, as well as underground and in the  :

atmosphere, Water axists as a solid, a liquid, and a gas on Earth. F&x
Water is solid in glaciers and polar ice caps, and it is gas (watet .,
vapor) in the atmosphere. Liquid water exists on and below Eadh's
surface. About 97 percent of water on Earth is salt water, and the
remaining 3 percent is freshwater. Only 1 percent of freshwater:is

at Earth's surface in lakes, rivers, and sireams. The majority of :

freshwater—79 percent—is stored in glaciers and ice caps. About
20 percent is groundwater. 7

% Argan (Ar)
Other Carbon dioxide (COJ)
Gases (Ozone (O,)

Solid inner cor

LTEnp e ey i dciory

47T6A Chapter 14 Our Planet—Earth
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Science Content Backgroun

m + Changes in the Atmosphere One example of an inleraction
. between the geosphere and the atmosphere is the rain-shadow
Interactions of Earth's Systems f effect. Orographic lifting Is the term used to describe the rising of

alr dug to contact with an elevated barrier, such as a mountain.
The Water Cycle Rates of evaporation and precipitation vary lmm‘rhe windward sides of mountains usually have high levels of
one location to another. But globally, the amount of water  : precipitation. The leeward sides of mountains, under the Influence
evaporated from Earth's surface is about equal to the amount df of 5 rain-shadow, are usually deserts, The Great Basin Desert in

water that falls back to Earth as precipitation. It takes about 10: the western United States was created by the rain-shaclow effect,
days for a water molecule that has been evaporated to fall back to

Earth’s surface. The Rock Cycle The rock cycle connects processes at Earth's
Evaparation and Transpiration Factors that affect rates of : surface with those in Earth’s interior. Weathering and erosion break
evaporation include temperature and wind. The higher the rocks at Earth’s surface into sediment. When layers of sediment
temperature of water, the faster the evaporation rate. Increased: are deposited on tap of each other, enough pressure Is eventually
wind speed also leads o an increase in evaporation rates. : applied to the bottom layers that the sediment changes to
Transpiration rates are also affected by several faclors including sledimentary rock, If sedimentary rock is exposed to the extreme
temperature, wind, relative humidity, and the type of plant. . temperatures and pressure in Earth’s interior, it will eventually

Increased temperature and wind lead to increased transpiration :  become metamorphic rock. The term melamarphasis means “to
rates. Increased relative humidity leads to decreased transpiratidn change physical form or structure” When igneous, metamarphic,
rates, Different types of plants transpire at different rates. For - or sedimentary rock are subjected to Intense heat and pressure,
example, desert plants, such as cacti, transpire less than other. each can change inle a new metamorphic rock.

types of plants in order to help conserve water in dry conditions.;

agiti = Mlcloms 40 B

[=

Chapter 18 Our Planet—Earth 4768
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Strand Map

Required Background

Knowledge

To understand the Key Concepts of
this chapter, studants should have
the following background

knowledge

Eevesian hicacaan & T At it of Somw
A Bercymass B Sow ecw isderen

Rean Pats- Dovhorr Linvesrniry P

Earth Systems

JiA e e

Interactions of
Earth Systems

*The world contains a wide diversity of physicl
canditons, wihich creates a wide variaty of

emvironments: freshwater, marnne, forest, desdgt,

grassland, mountain, and others. In any particy
environment. the growth and sunvival of
organisms depends on the physical condition

"Earth Is mostly rock. Three-fourths o
Earth’s surface is covered by a relative
thin kayer of water [some of It frozen
and the entire planel s swrounded by
relatively thin layer of air

-l

[7]

“When iquid water disappears, i tum
into & gas (vapor] i the ai. It can
reappear as a liguid when cooled ang
then as a sofid if cocled below the
freezing point of water. Clouds and fo
are made of tiny deoplets or frozen

CIVSIAIS af wWaki

3 Earth is madme of the blosp  here, the
almosphere, the ldospherg, the cryospherng
and e geosphere

¥

5 The water cycle shows how water movgs

between reservairs of the yarosphere, g

atmosphere, the gecsphere, and the
biosphere

L

B Weather and chmate are influenced b

transhers of water and enargy among thd

aimasphere, the geosphere, and the
fydrosphere

"Rock s composed of different
combinations of minerals. Smaller rocs
come from the breakage and weatherigg

of bedrock and larger rocks. sell 15
made partly from weathered rock an
patily from plant remains, and it alao

contams mary [iving orgarisms

1 The atmosphere has a layered structure tgat
includes the troposphere, the stralospher
the mesosphere, the r|I|-I|'I|I:'.|:-|||-!|-' ane 1

eunsphere, It is made of nitrogen, oxygen, A

lrace gases

2 Water is found on Earth in oceans, laked

riviers, and as ice and groundwater. Smakl

amounis of wates are also found within the
atmosphere and the biosphere

4 The geosphere s made of sodl. metal, anid
rock. It has a layered structure that include]
the crust, the maniie, and the core

7 Rocks contimually change form as they

move througn the rock cycle. Processes siifbs

as weathering and erosien aré @xamples g
nteractions amang the Earth systems
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Earth, Our Planet

WPt vew Laks dbiiid Gur aned e, swhal i o we Gesrbang?
Ceria e anmwer thai best desctihiow con plaiel Fadn

N Ginly tre lond paris

B. Ondy lang and @i parts

[ 14.1 pann Syatems

+ Bloderiy wid e st 15 desy te coremu I
wd e rinsisry of the Broaphes

o Shoaetl will B i b m aper o e o
iir b dmel i e Pyieeashes
4 Shiswwiy ull s s b vmepy Erey § ineen

o Shesenhy wil be e io 1o arily T
CEmpOETEe My B et Les o e pemofete

T AN of the land snd wnte) parts

DL The lend, wase, e, wnil @ EaL

E. Trs land parts s s of e wats pars.

F. The darud and jom par iy, e seme of the s pats

Baplain yorr thinaing about o @lanel Earits

14.2 Inieractions of Earth Systems

o Shoerhwdl Se e 0 e e e T
oyl TRWE FIEFECRCTL IF BT e

+ Shaimrls wel B e b sl hom wnather
nhosy mRerecboes o Dt ppmiem

o Sheciriy wil Se st o erpien how e S
e vy et of e Pt yries

Chapler W Ot Nase-{wne 8T

How can you describe Earth? D sive one eximple of how water at | Stutents sboud recol interaciions
Earth's surface is Brked Lo the behween the hytdrospiere o the
) The BIG Idea s S
evapoimtes inta the atmetphens. I laler

There a re no right or wrong answers to these questions. Write condeases and forms clouds
studentgenerated questions produced during the discussion on
chant paper and return to them throughouwt the chapter.

Earth, Our Planet

Guiding Questions

@ How is life on Earth inked to water at Use tnfs question fo gef shudents Thinking Answers to the Page Keeley Science
Earth's surface and oxygen in Earth's about Eorin's diferent sysfems and fiow Probe can be found in the Teacher's Edition of the
aimosphese? they oye Snbed. Strdens s howd recall Activity Lab Workbook.

thot oif iing orgoaisms necd waler io
Sirvive. Mony organsms, incoing
animidls, need Oxyge io e a5 wel

& What are some features that maka | Lse this question fo gel shudents thinking
Earth differant from other planets i about Eartfh's different systoms and el
our solar system? choroctonstics. Possitve anmier: Eorth is

e oaly pienet thal hos e 5 We knoir
it Eariis abmosphere confolns oxpgen.
The tempenoiures on Sovth are pof as
extreane as they ore on olher planels.
Egritfy hos Uguid waler. Garth has @ solg
ANICE
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A Hot Mix? Eut

A Hot Mix? About the Photo The photo shows the interaction

Explore Activity
How can you describe Earth? g,m
e oot e rees e ol e aoees (R
e PERLTET pail o Farth What &lie miskes op B :ﬂ o et
#lt:-ml:uuuua Hﬂh:h
1. Resal g cong Lab ty I + St w b alee
1 ;.'.- -I 1 et |“- o et st mr
R rock S g
sk s e _I;a h o e
A i i ; waler, mputoe e e
1ia i wach oirar, U AnirmaTR e _.h
o bl 12 Fln Wil et
pooe of gukiegd pape -
ik At T _ Vocabulary
L Wk kst ] (et L b3 (ltotite i T
-;-m
mereral
ook
1 H | s | rua i theri
< B Mihal (hings de youl ™k maee p Eanst
aw

&4 LAB Manager

All the labs for this lesson can be found in the Activity Lab

between the geosphere, the hydrosphere, and the atmosphere. Hotwarkbook,

maften lava that has erupted from Earth's interior is oozing Into the

ocean, creating steam as the water heats up. The lava will eventually

Q, Essential Questions

harden and form igneous rock, Have students think about how a
volcanic eruption might affect the biosphere and the atmosphere.

Guiding Questions

ke o Aos! af e weler on Carth
the ooeons. Freshwater 5

Pl I eSOkl Rkl ol [ sionea in e
Vit Qioeiers. Some woley (s (R ihe
gimosohere It & gaseous Solke

€ Describe Earth's water system,

B Where oid the lava (nthe pholo Possibie onswers” The kg came o
come om? How ||1|g|1| thve interior  Eortn’s intenfor. Tampenoivves in Eoith s
of Earth differ from conditions at intitod are hol enough i med rock, Bul af
Earth's surface? EQTI § SUNace, Where femperd e s Jone
e, rock 15 Sod

€ Give on example of an Interaction Arswers will vovy Slucenls might pein cut
between any bwo of Barth's systems Me inEracion betiwsen the oo
ond the aimospheve. wilch leaals i
WIS, OF IDe Inferociion betwveen the
Ivosphere and he atmosphore, in wivch
orponEms sxchonge goses, SUCh o8 oxppen
and Corhon Noxice

478 Chapter 14

After this lesson, students should understand the Essential
Questions and be able to answer them. Have students write
each guestion In thelr interactive notebooks. Revisit each
question as you cover its relevant content.

(7 ] Vocabulary

Prefixes and Root Words

1. Have stucents look up meaning of the root sphere. Sphere
means “globe” or “baoll.”

2. Have students look up the definition of each of the following
prefies: bio-, atmos-, hydro-, gec-. Bio- means life, atmaos-
means “vapor,” hydro- meons “waler,” and geo- means
“eqarth” or "ground.”

3. Have students write thelr own definitions for the terms biosphere,
afmosphere, hydrosphere, and geosphere In their Sclence
Joumals, Answers will vary but shoutd be based on the meanings
af the prefixes ondg word rool. Have students compare their
definitions to those provided in the text as they read Lesson 1.
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.. Engage | Explore | Explain  Eisborate  Evaluate

ExploreActivity
How can you describe Earth?

Prep: 15 min Class: 20 min

Purpose
To recoagnize that Earth Is a complex system made of different sub-
systems.

Materials

colored markers, scissors, glue stick, colored cardboard or stiff
paper, plain white paper, examples of word clouds

Before You Begin

» Provide each group of students with a plece of colored
cardboard, a glue stick, and several sheets of plain white paper.

« Explain the concept of a Wordle . A Wordle is a "word cloud”™ in
which words from a glven text are grouped together. Show
students several examples. To create your own Wordle, go to
httpy/wwwwordle net. Some words in a Wordle are written in
different colors ar sizes based on how frequently they appear in
a given piece of writing. Students do not need to reflect the
frequency of usage of each word in their word clouds.

Guide the Investigation

Stress that there ks no right way or wrong way to assemble a word
cloud. Encourage students to be creative and Inventive with their
word cloud designs.

Think About This
1. Sample answer; water, alr, round, rocks, planet, people, trees,
mountains

2. Answers will vary, Students might find that each group used
zimilar words to describe Earth. Some words that wera not used
by all groups might provide opportunities for discussion.

3. sample Answer: Earth Is made of living things, air, water, soil,
and recks,

@» OnLevel @ Approaching Levdll@  Beyond Level

oo iy

Lesson 141 Earth Systems
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Engage  Explore Explain  Elaborate  Evaluate

Structure counl, ln ks of L sanle, (esjwtatie g
Eanbys el wnaci i beemed li he ™ Rt mcko e, alm ke poradly -
-
Lvers o 0 hasd cowdired mpp The tlwree banic moelinl plstis L oot i R i minil ik i i i ———
Lty v diad el sde diows i Figae 5. Coew The comter of Zamh s the coe. 1y use
Lirnilar i an spg. ssch, boper of dhe presphes 3 hand ool agg 0 5 model of Rand, 1hen the
s & ditlerem oomgesm itk yermial b (e coae Ll Ve crood sl
b mare e, idwe ¢ ol ook
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Structure Visual Literay: Struct ure of the Geosphere

The three basic layers of the geosphere are the crust, the mantle, Figure 9 showshe layers o | the geosphere, Relate material from
and the core. While the crust and mantle are made of rock, the  the figure to studedslives.

core is made of iron and nickel. The cuter core s liquid and the  Ask: When you arétanding on the groun  d outside your

inner core is solid iron and nickel. The text compares the layers of house, which layer dhe geosphere arey  ou standing en? the
Earth's internal structure to the layers of a hard cooked egg. Com- crust What type of crustPntinental crust

plete the Teacher Demo using a hard-cooked egg to help students :

visualize the layers. Ask: What other analogles can you make ﬁﬂf?ﬂm

about layers in the geosphere? Possible answers: a peach, which ickness of the mantle and core?

hos o thin outer skin, @ feshy layer, and a pit in the center The crust is very thin compared fo

Ivickness of edther the mantle and
Guiding Questions e
€ What ks the difference botween the  The manfle moteria) 5 hatter ood demser
crust and the mantie? ithan the rocks. of the crust.

Key Concept Checlc What are the  The ciwst i 5oifd and (5 mage of rock,

composition and the structne of the  mnclnaing igneows, sedimeniory, and

gecsphere? malamorpive rack. Tha mantia is made of
parnally melted rock. fn parts of (e
manite, recks fiow Wi madtad plosiic oue
o igh fempeviiie. The cove /s moodke of
dron and mickel The ouler core i Bgukd,
and thie inner core is solid

D |nter how the loyers of the geosphere  They resulled from fheir differant
formed. densifies. As Earth formed, the denser
mafariols sank, and the less dease
malarial rase.

Bgl: What is the difference between the
outer core and the inner core? The ouley

488  Chapter 14 tore is hquid and the inner core is solid.

Scanned by CamScanner



- Engage  Explore  Explain  Elaborate | Emm!—

Use Wocabulery Imterpret Graphica
1. Use e berm cinoenhess s sintersa. Il Describon How oe Eaith systenm
atiwractng m the phaio thown hee®

1 DNSTIguUbn DT TP G sFwea
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3. Bedinag mew=n' o ymme own waeds
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Ty e v s el AT Friow L
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Criticad Thinking

10, Hypothasizs Eae dypulaesn mie s wep 2
st affect one amathar Wit mighl
mappn b youl Ince hydrosphens and
proaphe=c # condivar n B

T Diwiowsguish smossg Earh spninms oo
SEOpEtEE Eaush (0 18] Sevaal i

e e whates o ot howid i wash
water

ity

mmatt Wi b

¥ Chagle B
Use Vocabulary Interpret Graphics
1 Sample answer; The hot air balloon floated up through the 8 Lava from the geasphere is flowing into the acean, which is
atmasphere. part of the hydrosphere. The hot lava causes steam to form

2 The geosphere is the solid Earth system made mostly of rock,
and the hydrosphere |s the system that contains Earth's water.

2 Sample answer: A mineral is a solid that has a crystal
structure, is Inorganic, has a set composition, and forms
naturaily.

Understand Key Concepts

4 B. biosphere

5 Sample answer: The geasphere is layered like a hard-cooked
egg. The crust of the geosphere is like the shell of the ego.
The mantie Is like the egg white. The core is like the yalk.

6 The reservoirs listed from largest o smallest are: the ocean,
lce, groundwater, lakes, and rivers.

7 Sample answer: The atmosphere s composed mainly of
gases, the hydrosphere is composed mainly of liguid, the
geosphere is composed mainly of solids, and the blosphere is
composed of solids and liquids.

490 Chapter 14

when it comes into contact with the ocean water, and the
steam (water vapor] is refeased into the atmosphere, The
ocean waves crash against the rocks, causing weathering and
erosion.

9 Geosphere, hydrosphere, atmosphere, blosphers
Critical Thinking

10 Sample answer: Rivers and streams might overflow their

banks and cause widespread fiooding. The heavy rains could
increase soil erasion and might lead to mudslides

Desalination This feature can be found in the Activity Lab
Workbook.
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4 LAB Manager

About the Photo All Systems Go? The photo can be used 10 A the labs for this lesson can be found in the Acitivity Lab

start a discussion on how Earth's systems interact. In the photo,
the interaction between the systems includes the waves hitting
the cliffs (hydrosphere and geosphere), the clouds, which were
formed with water from the hydrosphere [atmosphere and

Hondbook,

e Essential Questions

hydrosphere), the rain from the storm will provide water for plants Atter this lesson, students should understand the Essential

and other organisms (hydrosphere, atmosphere, biosphere) and
cause some soil erosian (hydrosphere, atmosphere, geasphere),

Questions and be able to answer them. Have students write
each guestion In thelr interactive nolebooks. Revisit each

and the plants are growing in the soll on top of and along the cliff question as you cover its relevant content

(blosphere and geosphere).

Guiding Questions

&% which two Earth systems Interact
and Torm he clouds n the ﬁk!?

The e Syshems oe (e Npdrosphens
ang fhe oimdosohere. Stdents mighd
recad i Chowndls form wihan waler from
Farfh's samfece evaporahes ond ihen
congdenses i the olmosphers

Possible gnswers The wawe s Wi Couse
i racks Mol make wo e ckIT 1o eyode

B How do the waves fram the
hydrosphers Inferact with tha clifs
fram the geasphere?

C® How does the storm interact with the  Possibie answers: The rain will provide

blasphere? water for plorts and ofher oigamems. If
the siarm i seveve, il migh! domage oF
cesiroy nobifots
492 Chapter 14

] Vocabulary

2 prior Knowledge

Students might be famillar with many of the vacabulary terms in

this lesson.

1. Make several sets of index cards. For each term, write just the
definition on an index card, Then make anotheér index card
with just the term written on the card.

2. Group students in small groups. Set up stations around the
roam for each group

3. At each station, armange the cards with the terms in rows 50 that
there [s enough room above each card for the definition card

4. Have students match the definition cards with each term
5. Review the answers with students.
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ExploreActivity

How do some Earth systems interact?
Prep: 10 min Class: 20 min

Purpose
To medel erosion, an interaction between the hydrosphere,
atmosphere, and geosphere.

Materials
plastic shoe box, newspaper, five cups of soll, 100 mL beaker,
water, hairdryer, spray bottle

Before You Begin

« Place the materials in a central location. Open a bag of soil and
place a cup nearby.

« Tell students to scoop around five cups of soil into their plastic
containers.

Guide the Investigation

« For best results, set the hairdryer on low. Suggest that students
experiment with the height and distance at which 1o hold the
dryer to obtain a steady breeze across the model landform.

. d’a Students should wear their safety goggies during this
activity. Blowing soil might get into eyes. Take care not to trip
aver the cord for the dryer or any extension cords you might
use, Taping the cord to the floor may help prevent tripping.
Keep water away from the dryer.

Think About This

1. The fan represented the atmosphera. The water in the spray
bottle represented the hydrosphere. The soil represented the
geosphera,

2. Sample answer: | could compact the soll or add vegetation (o
help prevent erasion, Or | could Insert sticks to simulate trees
or structures,

3. Key Concept The wind from the atmosphere blew the soll; the
rain from the hydrosphere washed away some soll.

» On Level @ Approaching Levdll®  Beyond Level

| Lo iy

Lesson 14.2 Interactions of Earth Systems 493
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Weathering and Erosion, Deposition, Academic Vocabulary
Compaction and Cementation PO

Weathering occurs when rocks at Earth's surface are broken down Students will likely be famillar with this term. Ask: What are some

into smaller pieces. Weathering is caused by water, ice, wind, and Other exampies of processes that occur in Earth's systems? Poss/-
plants and animals. Erosion is the process of moving weathered rodi® ONSWers: evaporation, condensation, transpiration, crystallization,
from one location to another, Erosion Is caused by water, glaciers, ©F €rosion
wind, and gravity. Deposition, compaction, and cementation are

processes that continue the rock cycle and lead to the formationgg
sedimentary rock.

Guiding Guestions

& What factors can couse weathoring? e movement of glociers fica), wind, 4
wiater and e oclivilies of some
OHUnIENS Con Couse wealirening,

Ask: How does metamorphic rock
reach Earth's surface? through the
precess of uphit

Reading Check How daed COmpacion aCTus wWien mon and mar

compaction ooour? Imyers of sediment ore deposited on fop of
existung Ayers. The deepey kayers are
covmpocied o5 ihe weight of the overfying
sadiment presses down

D tow s weathering o port of the fock  Weahering breaks down rocks and forms -
cycle? sediment, widh i furm forms ll Ask: How do weathering and
R Ask: How does metamorphic rock erosion change rocks?

form? Metomorphic rock forms when high| 2reaks rocks inta smaller pieces,

C® Suppose you are able o look sla | The batiom layer wos depasited frst and erosion meves the pieces
tross section of layess of sediment.  Move igyers of sodiment wele deposited temperatures and pressure ocf on dhl'-lﬂ' i i !
Which loyer was deposited finst? | o fop of the first foyer f::ﬁl';ﬂ'f‘ Smgh igneous, of other ocation fo another

500 Chapter14

Scanned by CamScanner




= = = !El.hurm] Emuml =1 |

Use Vorsbulary Interpiet Gaaphics

i 1. Distrguish between swestier snd T Orgenies intermation Cosy and 0 i
FIBUEIIIE h CEMaiR o gaphe organicer bafow ldaniify a

i i o e evaler oyl
ﬁ T g
ool
L & it Lo bl otih o B Ik T

WEE CIETLAR. W LIS R By o bl B

R PR B EL T PETH P PR Py bk aiw

Bl e T ey w—r —

.lw-:'::h ::::—“l'l- 3. The process Tl Chomges sl wabss Crmicsl “*

e | o et o 1 B Designn mots! that sheeam wn

——— mtwraciion Defwawn feeo Earsh sysiems

w Understand Key Cancepiy
R Tl Eprpepeere——— AMMME o i R e vl Ape] T

e i — - e depwarsy Cougd tha poligtert pose 3
| b e e e ey e e e Lt semers \ H*_:- ; et protilem for e Ppdroncheee | Wy o
| A hESTRAg o i
| B oo curmenn
k| | o
O westareg -
. o o sy T TESTACtETTY = Rt s
§. Outhne Makn o culbng sSout the 1eck ﬁhnlﬂ"‘thntuwmi\-mﬁL
CYTW INCkAtE PSSR AT B &% gon’ The Mass=iss am
PeECaRkEL FiCh fypenh s STIACSAE uf i darmity sl Ul
with BRI gyl gt & 718 grme What s

I 1Fares hprein ™

B oot B Wb SR T AT G W ST OF B G

e S = AR
e  ——

6. Comgpuns e thie oo Pt
warswe i how # afisch clinmsie

Lo ﬂﬁ-l vt WD wbroictoh Hln® lypare BE
Visual Summary rock cycle, the three main rock types, and interactions with
Concepts and terms are easier to remember when they are associated with an Earth systems. Oulline heads might be similar to those in the
image. Ask: Which Key Concept does each image relate to? teal.

6. The hydrosphere provides the water for cloud farmation and
w precipitation. The hydrosphere can also affect air masses.

Surface currents in the ocean transfer thermal energy,
The information needed to complete this graphlc organizer can be p | .
found in the following sections: medifying the climates of coastal regions.

« The Water Cycle Interpret Graphics
« Changes in the Atmosphere 7. In any order, the processes of the jwa_ter cycle are
: evaporation, condensation, precipitation, transpiration, and
« The Rock Cycle respiration.
Use Vocabulary Critical Thinking
1. Weather is the state of the atmosphere at a particular time and " .
siso. kg cllsoia b the: s vasnlar Giser donitel 8. ‘A“ﬂnmdam might be a terrarium that includes plants, soll, air. and
decades, '
y 9. Sample answer: Yes, it could pose a problem if rain washed the
2. tf:‘ampli gﬁ;:e%?enu:atertcyde shows how water moves gasoline into a nearby lake or river, or if the gasoline soaked
— B — into the ground and polluted groundwater,
3. evaporation
Understand Key Concepts m
4. D. weathering %0. RH = 8.65M7.3 = 0.50 = 100 = 50%

8. Outlines should include information about the processes of the

502 Chapter 14
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Study Strategy: Draw It

from using drawings to represent the meaning of key concepl

Study Strategy: Word Roots
Students who are visual leamners rather than verbal learners will bengfil. eaming word roots will help studenis remember the meanings of

AT el T T A T T :_-.-...-1 ﬂ — ol e ki
| n e al el e owr| reerame
u'.l'ﬂl L 91 ey Flesrees mE st b

‘ i M ol 00T I PO Dl WENTIR

ﬂ- T L vt

difficult vocabulary terms. In addition, it will help students infer the

statements. Give visual learners in your class the following instructions.meanings of other related terms. Give students the following instruct
Have sludents create a chart like the one below in their Science

1. Assign each student one of the sentences from the Key Concepls

Summary.

2. Instruct studenis to draw a picture that represents the meaning of
senlence, Underneath the drawing, students should write the

sentence,

3. Have siudents share their drawings with the class. If possible, rrﬂ<
copies of all the student drawings and give them lo students to

a5 a study guide.
Example:

1'1

i

®
ey B,

rrpiE

L5
AL

fhe qeosphenc

C:'::-b e Earfh it mode up of e brephore, fre

abmoegiere, fie hydmephere, ard

Journals,

|t Instruct students to use a dictionary to find the roots (also called

etymology) of the chapter's vocabulary terms. Demaonstrate lo
students where this Information can be found in a dictionary entr)

commaen rocis with the chapter's vacabulary terms.
Example:
Term Word Pard Reol
berphere b Gruck o mearng L
. Gk sghnms, roanng ball
iravepuraber frane
7]
T
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Use the Foldables® Chapter Project as a way to connec
Key Concepts. L

1. Ask students to organize their Foldables® in a way th
reflects how the concepts in each Foldable relate to
each other.

2. Use glue or staples to hold the sheets together
as needed,

3. When complete, ask students to place their Foldable
Chapter Project at the front of the room, Have the cla
critique and discuss the way in which students have
arganized thalr Foldables®.

Use Vocabulary

1. Bicsphere

2. 5ample answer Rocks are made of minerals.

3. Rocks are naturally occurring solids composed of minerals, rock
fragments, and organic matter or ghass. Minerals are naturally occurring.
inorganic solids that have crystal strectures and definite chemical
compositions.

4, Weather

5. Sample answer: Uplift is the process that moves Earth materials to
higher elevations.

6. Condensation occurs when a gas changes inlo a liguld. Precipltation
accurs when water lalls from clouds to Earth'’s surface.

Link Vocabulary and Key Concepts

1. Atmosphere M. Water cycle
8. Hydrasphere 12 12 4 H _
9, Biosphere Evmluumﬁhanmqum
10. Geosphere condensation/precipitation
6. Rock cycle
€® OnLevel @ Approaching Levell®  Bevond Level Chapter 14 Study Guide 505
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Understand Key Concepts
. solid and natural
nitrogen and axygen
ice

3

. troposphere

wiler

mesasphere

martle

. formation

Critical Thinking

10 Sample answer; The water cycle impacts the rock cycle through
precipiiation, which contributes to weathering and erosion,

11 The terrarium should include materials that represent each Earth system,
such as rocks, soil, plants, wated, air, and & cover to allow water lo
evaporate and condense, remaining withini the tetrarium. The rocks
and soll would represent the geosphere, the plants would represent
the hiosphere, the water would represent the hydigsphere, and the air
would represeni the atmosphere, Studenis might include adding a heat

Py

D DD =i oA U i L R -
ENEODODNE0D

506 Chapter 14

light source to represent the sun, which would contribute to evaporation
ol the wates. They might include an animal lo represent the biosphere
andl include respiration. Students might describe hew the "systems” in
thebr terrarium would interact. Interactions should be consistent with
content presented in the chapler,

12 A device for turning salt water into freshwater could be based on
evaporation and condensation. The sel-up could include a pot of boiling
salt water and a slanted lid with a trough on the low side for collecting
the condensed freshwater,

13 Sampile answes: Dissolved minerals from the geosphere make ocean
waler salty, which marine organisms naed to survive.

4 Sample answer: Cooler temperature might increase the size of glaciers
and ice caps, reducing the amount of freshwater in other reservoirs,

15 Sample answet: Weathering and erosion work together lo break down
rocks and carry sediment 1o new locations. Over time, they can canve
canyons and valleys or wear away 1all mountains. If only cne of these
processes poourred, tocks would not be broken down into smaller pleces
or sediment would remain in one place if it was not eroded by wind, Ice,
or water
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16 The missing terms, clockwise starting at the fop: igneous rock,
sedimentary rock, and metamorphic rock, Sample answer; An m
igneous rock is weathered and erodad. The sediment undergoes
compaction and cementation and forms a sedimentary rock. The
sedimentary rock Is subjected to heat and pressure and farms &
metamorphic rock. The metamarphic rock melts, forming magma.
The magma cools and crystallizes, forming an igneous rock.

Writing in Science
17 Haikus will vary, but should Include the correct number of lines and
syllables. They should alsa include information about interactions b
amang Earth systems.

© The BIG Idea

18 Sample answer: Earth is a large system divided into smaller,
interacting systems ihat inciude ajr, water, living things, and
rocks and soll.

19 The photograph shows Earth's atmaosphere, hydrosphere
and geosphere, Students might identity vegetation on the
landmasses as part of the biosphere. The atmosphere includes
air and water vapor that surround Earth. The hydrosphare
inctudes all of Earth's water. The geosphere includes the solid
part of Earth. And the Biosphere includes all ving things on
Earth,

= 28 "
2. RH =255 075 x 100 =75%

22.The higher the temperature, the more water vapor

the air can contain,
\ )

® OnLevel @ Approaching Levell®  Bevond Level Chapter 14 Review 507
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Multiple Choice

1 C—Correct. A B, and D are Earth's other systems and do nol Include
the crist, mantle, and core.

2 B-—Correct. Ais the amount of freshwater available on Earth's surface.
C is the amount of freshwater In glaciers and ice caps. D is the amount
of ocean salf water,

3 B—Comect. A C, and D are atmospheric layers that do not contain a
layer ol ozone.

4 C—Comect. Water “leaves” the hydrosphere by evaporation, and the
water vapor produced becomes part of the atmosphere. &, B, and D are
other pracesses that occur within the hydrosphere and almosphere,

5 D-—Carrect. A B, and C are parts of the geosphere thiat are sclid. The
crust and inner core are solid. Rocks in the mantie flow because they ara
so hot, but they are considered a solid.

& B—Comect. A C.and D are not processes of the rock cycle and are not
shown (n the diagram.

7 D—Correct, A B, and C are other processes in ihe water cycle and do
not invalve living things.

S08 Chapter 14

8 D—Comect. Aand B are sequences that do not eccur in nature. C
describes a sequence that forms Ignous rock

9 B-—Correct. A, C and D are gases that make up much kess than 78
percent of Earth's atmosphere,
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Constructed Response

10 An igneous rock Is uplifted to Earth’s surface, where it weathers
and produces sediment. The sediment is compacted and
cemented together, farming sedimentary rock. The sedimentary
rock is subducted. Deep hefow Earth’s surface, the sedimentary
rack is subjected to high temperatures and pressure and forms a
metamaiphic teck. The metamorphic rock is subjected to highet
temperatures and maits, forming magma. If the magma cools
below Earth’s surface, it will crystallize and form an igneous rock.
It the makten rock erupts as lava, the lava will cool and crystallize
al Earth's surface and form an igneous rock,

M Moist air comes off the ocean and cools as it moves up over the
coastal mountains. The cooled air drops precipitation an the left
side of the mountains. The air, now dry, continues on 1o the right
side of the mountains, causing a dry climate.

12 Water evaporates trom the surface of the hydrosphere, adding
maisture to the atmasphere. The air cools a5 it travels over the
mountains of the geasphers. The moisture condenses, forming
precipitation on the windward side of the mountain {geosphere).
The dry air creates the rainshadow effect as it moves down the
leewaid side of lthe modntain.

13 The amount of water on Earth does nat change but cycies
continuously through the water cycle. Therefore, the water that
was on Earth duiing times of the dinosaurs is the same water on
Earth today.

14 Water and ice (hydrosphere and cryosphere), wind {atmasphere),
ang plants and animals (blosphere), break down rocks (geosphere]
into sediment through weathering. Erosion occurs when water
and ice (hydrosphere) and/or wind [aimosphere] cany sedimeni
to new locations. Deposition forms layers of sediment. The weaight
af sediment layers compacts them. Minetals fram surrounding
water crystallize in the sediment and cement the layers together,
producing new sedimentary rocks.

® OnLevel @ Approaching Levell®  Bevond Level

Evaluate

Question

1 C
Fi B
3 B
4 C
] D
& B
7 1]
8 &)
9 B

10 Se¢ extended answer
i See extended answer
12 See extended answer
13 See extended answer
14 See exlended answer
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Science Content Background
| Lesson1 3l Lesson2

Energy Resources ~ Renewable Energy Resources

Sources of Energy Energy Is used for electricity, transportation, Sun, Wind, and Water Renewable energy can be obtained from
and a variety of other human needs. Energy sources canbe  : the Sun, wind, and moving water. Solar energy can be captured
nonrenewable or renewable. Nonrenewahle resources are ysefi directly to heat water and homes, and converted to electricity by
fastar than they can be replaced by natural processes within a - Pholovoltaic cells. Turbines can be turned by wind to gencrate
human time scale. Renewable resources can be replaced ina © electricity. Turbines also can be turned by moving water, such as
relatively short amount of time. : rivers or tides, to generate hydroelectric power.

Fossil Fuel Formation Coal, oil, and natural gas are :
nonrenewable energy resources called fossil fuels. Fossil fuels
form underground, as heat and pressure change the chemical:
composition of the remains of prehistoric organisms. 0il and gas

depasits are found in areas of folded rock, beneath iImpermeable
rack layers.

: Geothermal and Biomass Energy Geothermal and biomass

: energy are used to heat homes and generate slectricity.

: Geotharmal energy s thermal energy from Earth’s interior. Biomass
¢ energy is energy released by burning wood or other arganic

: materials. Ethanol and biodiesel are examples of biomass fuels

+ that are used to power vehicles.

: Advantages and Disadvantages of Renewable Resources
Advantages and Disadvantages of Fossil Fuels Fossil fuels are Renewable resources can be used indefinitely. They also produce
easy to transport, relatively inexpensive to produce, and can be !ess pollution than fossil fuels. However, the use of renewable
easily burned in power plants to make electricity. However, burnif§sources can be costly and Is often limited to certain areas, so
fossil fuels contributes to pallution and global warming. : widespread use ks difficult to achleve.

510A Chapter 156 Natural Resources
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Science Content Backgrou

Lesson 3 : Managing Land Resources Crops and trees are renewable land
: resopurces, Minerals are considerad nonrenewable, The misuse of
Land Resources = land resources can cause deforestation and pollution. However,

oper management of lands can protect habitats and still provide

- o
Land as a Resource Land tselfl is & resource, It provides space r’gé-s.muces. for people o use

living, soll for growing crops and trees, and minerals for mining.

Forests and Agricultural Lands Resources from forests and - Lesson 4

agricultural lands are harvested to make products for people td
se. Trees from forests provide fuel, paper products, and wood Air and Water Resources

products, Crops from agricultural lands provide food or hmrrla's:s Water Supplies Earth's water Is 97 percen! salt water and only

enefgy. As populations grow, ferests might be cut down ta clear 3 percent freshwater. Of that 3 percent freshwater, enly about

land for development and agriculture. In the past, forests in the 0.9 percent is available for human uses, such as electricity

eastern United States were cul down to make room for other lgngreduction, agriculture, industry, home use, and recreation.

uses. Since the 19205 much of these forests have regrown, bufithe y

canopies have not yel reached the heighis they had before cuiling, Water Distribution on Earth

nearly 100 years ago. ; ’_ Freshwater
3%

Canapy
Helglt [m)
i}
{0}
Salt waler
9%

30

. : Importance of Air and Water Air and water are necessary for life.
Mineral Resources Metallic and nonmetallic mineral resourcesg Eﬁllumd ale v waibat i Bt huvoai hiaatis sod e hasith of
mined from the land. For example, the rock bauxite is mined to; . cuciame Compounds in the air can react and produce smog or

obtain aluminum. Quariz is mined for use in the manufaciure of acld precipitation. Smog can initate respiratory systems. Acid

computer chips. Sand and gravel are mined and used for roads precipitation can damage lakes and trees. Fertilizers, insecticides,

and construction materials - and other chemicals can run off and poliute water. Developments
: in technology and stricter laws since 1972 have heliped reduce air

and water pollution,

Melelrawe- Hil Educaban

Caymgnt
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Strand Map

REEH.III'E'd Eackground *Some peophe 1y to reduce the *Ped ple burn fuels such as wood,

KnﬂWIEdgE amount of fuels they use in order 1 oil, coal, or natural gas or use
Consene resources, reduce pollim ele ctricity to cook their food an

To understand the Key Concepls of of Save money, warm their houses

this chapter, students should have

the following background L

knowledge: *Peopie need water, food, a

*Dfferent ways of obtaining,

transforming, and distributing enerdgy

have different emvronmental
COMSEQUENCES

waste removal, and a
particular range of
temperatwes in their
environment, just as other

animals da

¥
1 Nonrenewable resources include fossil fus
and uranium, which is used for nuclear energy
l 3 People can conserve
EMErgy 1o help manage
2 Nonrenewable energy resources are -,'-ntlell—h B5E FEROITCES
avallable and easy (0 Bl L0 Energy
Hlbqlql"'fr': ! '.i"ll_| IFESe resoulces Can cause
paltution and habitat disruption. Safety concegys
also are an [ssue
Renewable energy resources mclude sol: . fenewable resoufces cause little ar na
Renewabl 4 Renewable energy resources mclude sola 5 Renewable re
e e Energ'f enafgy, wind energy, water enargy, geothangl pollution. However, some types of renewabl
Resources energy, and biomass energy T energy are costly or limited to certain areas
BE et
1
6 Individuals can help educate others aboul o
renewable resources
i
B
__Lesson3 | i
7T Land s considered a resource because B Some land resgurces are renewahble, |
Land Resou rces e mpori i o H
i= used by lving beings to meel their nee while others are not
for food, shelter, and other things E
: 1 1
9 Individuais can recycle and compost 1o heyp a3
canserve land resources
Most living things cannot sunvive withou Individuals can make their home {
AIrandWater wf 10 Most living things ¢ ot survive witho ~ 1 Individuals c: ke their homes and |
clean air and water schools more energy efficient
Resources
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Identifying Misconceptio

Energy Transformations

Find Out What Students Think
Students may think that...

.. power plants create enargy. Students might not realize that
pnwer plants transform energy from one form to another. For .
example, a coal plant transforms the chemical energy stored I
the coal to electric energy. A wind farm transforms the kinetic :
energy of the wind Into electric energy. As the wind blows, it :
turns turbines that are connected to generators. Magnets in 1"&‘
generators spin, inducing an electric current.

Discussion :
Ask: Where does electricity come from? Let students form 5rmjil
discussion groups. Alter a set time limit, have students present
thelr answers and supporting evidence. If students simply state
that electricity comes from power plants, ask them o describe:
how the power planis get the energy to produce electricity.

Promote U nderstanding

lctivitr Have students perform this activity to mode| hu'.!.r
a generator transforms the energy of motion, .
called kinetic energy, into electric energy. ;

1. Form small student groups. Provide each group with a rilm§
canister, a spool of thin copper wire, a small LED light,
transparent tape, and two strong magnets, Make sure one nl
the magnets can fit inside the film canister.

2. Show students how to make the model of a generator.

« Wind the copper wire about 100 times around the
circumference of the film canister.

« Tape the wire onto the canister.

s Make sure the two ends of the wire are sticking out, and
attach them to the LED lght.

« Place one magnet inside the canister.

« Wave the other magnet below the canister to make the ;
magnel inside move. :

» As the inner magnet moves, the LED light should flic ker -:m
and off. :

3. Hawve each group make and test @ model generator.

4. Ask: How is energy being transformed in the model
generator? The kinetic energy from your hand that is
maving the magnets is being converted to electric enaeruy
As you move the magnets, the wires cross the magnetic :
field between the magnets. This induces an eleciric :urrent
that lights up the bulb. :

5. Tell students that generators are used fo produce electrn:na.'
in all types of power plants. Ask: How is energy transformid
as water flows over a turbine and the turbine spins a :
generator in a hydroelectric power plant? Kinetic energy .
from the water moves the turbine. The kinetic energy rrui'n
the spinning turbine |s transformed into electric energy .
within the generator, ;

Energy Vampires
Find Out What Students Think

Students may think that...

... appliances do not use power when they are turned off. In fact,

microwaves, televisions, and computers consume energy anytime

they are plugged in, even if they are turned off. Appliances that

remain on “standby,” such as computers, televisions, and DVD

players, drain the most power. On average, about 5 percent of all

energy used In a household each year is lost In this way as
“vamplre energy.”

Discussion

Ask: What can you do at home to save electricity? Let students
form small discussion groups. After a sat time limit, have students
present their answers and supporting evidence, Students are
likely to mention turning out lights when they are not In a room

or reducing their use of entertainment devices, Some students
might know that unplugging computers, television sets, and other
appllances can also save eleciricity. Plugging appliances into
power strips, and then turning the power strips off, also can
eliminate vampire energy.

Promote U nderstanding

Activ

Have students perform this simple activity to
investigate vampira energy.

1. Set up a television and DVD player at the front of the room,
2. Show students that you are plugging the TV and DVD player

3

5

k3

into an electrical outlet. Do not turn alther one on.

Ask: Does anything happen to the TV or DVD player to show
that they are consuming energy? Both are likely to display
standby lights. The DVD player might display a clock. Often,
parts of the appliance even feel warm to the touch

. Have n volunteer furn on the TV and the DVD using remote

controfs. Then have the volunteer switch the devices off.

Show students a power strip. Plug the TV and the DVD inte
the power strip, and turn the power strip off.

. Ask: Do you see anything that shows that either device is
consuming energy? The devices should be off, with no
standhy lights or clocks displayed, 5o students should infer
that the devices are no longer consurming energy.

7. Have avoluntesr try to tum an the TV and the DVD using

remote controls. The devices should remain off.

8. Ask: How can a power sirip help you sapergy at home?

Power strips stop devices from using emewhen they are

turned off.

PAGE
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15.1 Enevgy Resources
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Natu ral Resources DD Which of the resources isted do you  Scune students ikely will kiaw that

ihink ode plentifui? Which do you sSOmE fesowrces, including many
T think are Bmited? metols, woler, and off, one
refatively plentiful, but showld be

There a re no right or wrong answers to these questions, Write
studentgenerated guestions produced during the discussion on
chart paper and returmn to them throughout the chapter.

vaed witaly and recycled
eppvoorioiely Other resounces,
EUCh @5 naturo! gos, o, and cod,
e Mmiled. or oy neiewamhe.

Guiding Questions € why is it important to manage all  Stuglents should infler that even
ng TesouIces wisely? IO uGh SOMme rescurces ore

€ Nome ot jeast five natural resources.  Answers will vary. but migng
you use every day. include sofl, water, air, land. solar
e Y. GUsClng angd other fueis,
natural gas, codl, and certain
mefals, omang ofhers,

W Whnich resources could yeu live Agair, answers will vary, but
without? students showd find—porhaps
with some lecaing guestions— that
they nead ail af the patmi
FESOUICES Ihey ISted, ether
directly o indirectiy

plantiful, they are net necessanly
evenly distributed over Earth and’
or con be poffuted and thersfore

become unusabie

Natural Resources
Answers to the Page Keeley Science

Probe can be found in the Teacher's Edition of the
Activity Lab Workbook.
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Explore Activity

Huwdumm enengy rﬁaumes'
n o v Bt Deiry, T '1-"'-4-' sebrdl 156 it dmly @it
Whai do these pareis |-l.'--'-rl x o i |.'I'|-\."_ e peassn af 5
dgol Tha 1 4 " =S buticn Heon de il BTEEQY o Trtamn”
. 1 Dissgm s Posp-codornm dale chart in yar Jowss Joenst Tis
i calurroe Aty Tyis oF frieigy Uhiad et dset of' T
& Sécon sy mwiaew thal g e enegy & “F]
4 by parmdl
& ok your -.-'an-'lr-ﬂ"\-- i e o ey el e

Fhem m yowr Soenes douns

Think kbeud Thin

S Tl i L T

2 Conpew mnd combiesi youy saage with Tl ol miher merbas
ol oy chews

L i Baew il of ores gy bl afes y Louil Fies
corae ved ey Explam how you would do @

e, Essential Questions

About the Photo What's in the pipeline? There are three After this lesson, students should understand the Essential

major types of pipelines—solid pipelines, liguld pipelines, and gas Questions and be able to answer them. Have students write

pipelines. The Trans-Alaska Pipeline System Is a llquid pipeline  each guestien In their interactive notebooks. Revisit each

thal has used gravity, pressure, and pumps to move more than 15 question as you cover its relevant content.

billien barrels of oil from Prudhoe Bay to Valdez since 1977,

Provide students with a map of Alaska and have them locate

these two points. Then, before they read the caption, hawve "d"ncahu!arr

students guess what they think might be transported through this Compare and Contrast

pipeline. After they read the caplion, have them answer both the 1. Write the words renewable and nonrenewable on chart paper

Guiding Questions below and the questions posed in the caption.  or on the board. Align the terms so that the prefix non- |s
isolated from the rest of the word, as shown below.

Guiding Questions

MNonrenewable
€ How do you think ol moves Studenis shouls' be abe foinfer that gravity, b
renewable
through this 1, 200-km system of pressure, ond pumps move the douid though

plpes? the pipedine 2. Ask: What does the prefix non- mean? Non- means “nof,
without, or the opposite of” If a renewable resource is one
ED what s il Mlos! stuckeats Should e ol ol s 0 ksl that can be replaced, what is a nonrenewable resource? A

el Some studanls might alio know Ihat ol
miong weth nmnl gos, formed milans of pears
aga fram e femeins of aocient oiganisms

m Is oll & renewable or Bocouse [T fakes milans of pears fo foim, oif

nonrenewable resource s one that cannat be reploced once
it is used up.

nonfenewabhe resounoe? Explam & considerad o nomransymiie fesource. n

YOUr ARNSWET, affer woras, IF (5 heing vsed fastey Ihar i con
be replaced. Sludents Wil fearn more aboul m Manﬂger_

;;’u""q“;m forenewable rsOIEES M A)| the labs for this lesson can be found in the Activity Lab
' Workbook.
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Engage Explore | Explain  Elaborate  Evaluate

ExploreActivity

How do you use energy resources?

Prep: I min Class: 20 min

Purpose

Te record personal energy use throughout a day, analyze the
usage, and identify any instances where energy could have been
conserved.

Before You Begin
Turn off the classroom lights and any other items using an enargy

source before students enter the room. If asked about the lack of
lights, act as if everything is normal.

Guide the Investigation

LUse the darkened, quiet room as a lead-in to a discussion of the
use of electric energy. Then, explain what happens when a swilch
is flipped to its On position.

Think About This
1. Answers will vary, but should accurately reflect the data
collected.

2. Sample answer: Some of us use more electric energy walching
television than others do, but the amount of lighting used varies
depending on household size and other factors.

3. Sample answers: | could have conserved fossi fuels by walking
or riding my bike to school Instead of being driven. | could have
turmed off lights that | was not using.

Extension

Hawve students make the same type of chart for another day when
they are attempting to decrease their use of energy. Then compare
the two charts.

@® On Level @ Approaching Levdlll®  Beyond Level

| Ligier ooy

Lesson 151 Energy Resources
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Managing Nonrenewable Energy Resources Visual Literacy: Figure 6

The graph In Figure 6 shows that most of the energy used in thé&sk a volunteer to add up the values in the circle graph. Then
United States comes from nonrenewable resources. After stu. €xplain that each part of the graph is a percentage of the whole,
dents have read the page, ask the Guiding Questions and or 100 percent. Then have students use the graph to answer the

review the Academic Vocabulary below. questions below,
Guiding Questions Ask: What percentage of the
Ask: Which energy source is energy used in 2007 was
D about how much energy do people in Peopis in the United States use 22 used most in the United previded by renewable
the United States use compared o percent of the worid's fofol epengy Visual Check Answer: off resninEesl 7
people In oiher countries? oufput percent
Key Conceplt Check: How can you  Sample onswer | can conserve energy oy Sources of Energy Used in the U.5. in 200
help manage nonrenewable resourcesvalking or ricfng rry bike fo peavhy
wisely? pigces. | con fum off tghis wheao they ore
nal beg used | oo cov uRpY Some
opplicnoes when they ore nat being used

o Why do you think the enongy boss fremin Dooks ong movies, vImgees aro
appliances |n the passive or standby  croaturos bl dioin peopie’y bisod fo
mode i called vampire energy? sty aiive. Wamadre enengy s ensngy that

15 often unknewingly “droined” Fonr
ehecivic ouliers when opplionces ore nof
tirned o or ove not blng et
th I, and wind
520 Chapter 15 Solar, geo ?;nnu, wi
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Engage  Explore  Ewplain | Elaborate  Evaluate |
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Use Vocabulary
1. Muclear energy

B.

2. Renewable resources can be replenished by natural processes
in & relatively short amount of tima. Nonrenewable resources
are those that are being used up faster than they can be
replaced by natural processes,

mafter. Heat and pressure compress the materials and change
them o oil.

Energy from splitting atoms produces thermal energy. This
energy heats water and forms steam. Steam converts the
potential enargy in the turbines to Kinetic energy. The generator
comverts kinetic enargy Into elactric.

3. Sample answer: The process of reclamation has tumed an old Critical Thinking

strip mine into an area covered with grass and trees.

Understand Key Concepts
4.B. oll

5. Advantages: usually nonpolluting, produces large amounts of
energy from a relatively small amount of fuel. Disadvaniages:
uses a nonrenewable resource, has the potential for nuclear
meltdawn, produces toxic waste materials.

G. Posters will vary but should include energy consemvation
methods such as using renewable energy resources, riding a
bike rather than driving, or turming off or unplugging appliances
when not in use.

Interpret Graphics

7. Marine organisms die and fall to the ocean floor. The remains
are bunied by sediment Bacteria decompose the arganic

5§22 Chapter 15

9., Answers will vary. Students should give reasans for their

suppeort for or opposition to the plan.

10. Sample answer: | do not think the advantages outweigh the

disadvantages. Buming fossil fuels pollutes the envirenment,
Plus, fossil fuels are nonrenewable and will eventually run out,
50 we should decrease our dependence on them.
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What do these panels
do? -

About the Photo What do these panels do? The mare than

72 000 solar panels at Mellis Air Force Base comprise the largest
solar voltaic system in America. The array, which contains nearly

6 million solar cells, |s expected to supply more than 25 percent of
the total power used by the 12,000 or so people who live on the

base. Before students read the caption, ask the first Guided Questio
bealow. After students read the caption, ask the remaining guestions.

Guiding Questions

™ what do youl think these panels da? Mosi stedevths Bkely wil recogmae e
panels ¢ being solar panals B colect
enargy from the Sun and change I inlo

alecimcity:

E® What are same of the advantages andicvamioges inclide its avalinilly end ihe

disadvantages of using energy from focl that If does nof podie

tha Sun? Dvsodvanfoges inclnae thal fess anergy ks
O O Sl BT ONa mONe IS
prodpced o pighl; skt cels are
experEhe compared (o olher enengy
SORNCaL (g Sodar paneds a0 Jonge.lo
Aodroe Krgd amoiE of energy

ﬂ Point owt Nellls Alr Force base on 8 The Dose, wiich s near Los Vegaos,
physio-graphic map of the Uniled  Nevodo, = localed # @ sy desarl,
States. Why do you think the Alr Forcaleserts ane regaons Il usialy hove
chose this paricular base for the many hows of sunshine aimast ewery
solar array? aay af every montn

524 Chapter 15

How can renewable energy sources |
generate energy in your home?

I ST Gl

T RFL T
o #edncky reeded

Think Al T

1 Wihch apphance eouisd the onges] sty gees o ng

& sl e o gy searasl Wi

@ Essential Questions

After this lesson, students should understand the Essential
Questions and be able lo answer them, Have studens write
each guestion in their interactive notebooks, Revisit each
question as you cover 1s relevant content.

Ve cabulary

I/
Recognize Word Parts

Have students examine the terms hydroefecvglric, geothermal, and
biomass for any familiar word parts. Stucents most fikedy wil
recognize hydro-, gea-, therm-, snd bio-. Ask: Based on their word
parts, what do you think the terms hydroelectric, geothermal,
and biomass mean? Somple onswers: Hydro- means waler;
hydroelectric refers to power generaled using water. Geo- means
earth and therm- refers to heot. Geothermal means heat from
Earth. Blo- refers to life; blomass is organic malerial

LAB Manager

All the labs for this lesson can be found in the Activity Lab
Workbook.
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ExploreActivity

How can renewable energy sources
generate energy in your home?

Prep: 5 min Class: 20 min

To calculate the time it would take for renewable sources of energy
to generate enough electricity to run varous household appliances
for one hour.

Before You Begin
As a class, discuss the pros and cons of generating electricity using
an electricitygenerating bicycle, a solar panel, and a wind turbine.

Guide the Investigation

Allow students to use their calculators, if necessary, for this activity.
To calculate the time from each type of energy, refer to the follow-
Ing sample:

For Television

« Timeon bike =200 W-h X Th200W x1h=1h

« Time from solar panel = 200 Weh X 1HAS0 W % Th= 1h 20 min
« Time from wind turbine = 200W-h X ThWI00W X Th=2h

Appliance| Energy | Time on Time for Time for
Used Per Bike Solar Pane Wind
Hour Turbine
Deskiop 75 W-h 0.3Bh=| 05h=| 0.75h=4§
computer 225 min| 30 min min
Hair dryer| 1000 W-Q 5h 667Th=6 10h
h 40
min
Television| 200 W-h| ih 133h=1 2h
hr 20
min
Think About This

1. The hairdryer took the longest energy-generating time from the
renewable resources, because it needs the highest wattage per
haur

2. Key Concept You would have to determine whether the
amount of sunlight or wind available in your geographic ares
would generate enough energy for a partial or a full-house
system.

&® OnLevel @ Approaching Levellih Beyond Level

Lesson 15.2 Renewable Energy Resources
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Managing Renewable Energy Resources  Visual Summary
Managing beth renewable and nonrenewable resources is the  Concepls and terms are easier to remember when they are assoclated with
responsibility of both the government and its citizens. Use the  animage. Ask: To which Key Concept does each image relate?

scaffolded guestions below to Informally assess students’
comprehension of this concept. w
Guiding Questions The infarmation needed to complete this graphic organizer can be

€@ Use Figure 11 1o identity which . sk e Dt Gi-a3 found in the following sections:
renewable resource prevides most of percent— of the anengy genenalad with » Renewable Energy Resources

the anargy In the United States. renewabie respuvcns i the Uniled Stoles,
= Advantages and Disadvantages of Renewable Resources
« Managing Renewable Energy Resources

C® Nome several solullons 1o managing  Governaent prograrms and persanal
rengwable resources. choices can help monoge these impavtam
edrth malarai

Key Concept Chack: What can you deSampie answer | con educate athers and
1o Bncourege the use of renewable | choose o buy procucts Bl wene mode
Sy resources? LSIAG FEREWODNG SNEITY MPLMCES

530 Chapter15
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Use Vacabulery nterpret Graphics
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Use vacuhuhw 7. Sample answer: About 8.3 percent of electricity generated in
x ity § the United States in 2007 came from renewable energy
L Sempl SEwer: HyhoRiscinG POWer gRRUriTS sleciichy om resources [hydroelectric, solar, wind, geothermal, and blomass),
flowing water. About 91.7 percent came from nonrenewable energy resources
2. Biomass [fossil fuels and nuclear power).
Understand Key Concepts Critical Thinking
3. A. biomass enargy 8. Designs will vary. Students might suggest a model dam with

4. Both are renewable energy resources. Solar energy comes
from the Sun and is nonpoliuting. Wind energy comes from
wind and is nenpoliuting but could have a negative iImpact on
bird populations.

5. Sample answer: We live In a place that gels strong, steady
winds, so wind energy would be best sulted to provide our
energy needs.

Interpret Graphics

6. Each oval should include one of the following: solar energy,

gates to show how the energy of flowing water can move
objects in its path. Accept all reasonable designs and
explanations,

wind energy, water energy (or hydroelectric power), geothermal

energy, of biomass energy,

532 Chapter15
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Tl ﬂ LAB Manager

About the Photo A Garden on the Water? The Science Bargep| the labs for this lesson can be found in the Activity Lab
< & sustainable hydroponic farm overseen by engineers and
scientists. Solar energy, wind, and biomass supply the energy
needed to run the farm, and the plants are imigated with z -
precipltation or recycled river waler. Hydroponically grown plants @ Essential Questions

do not require soll. After students have read the caption, ask the  After this lesson, students should understand the Essential
questions below. Then use the guestions on the student page 10 Questions and be able to answer them. Have students write
begin your discussion of land resources and how they are used. esach question in their interactive notebooks. Revisit each
guestion as you caver Its relevant content

Workboox

Guiding Questions

fits wriban m diflerent from  Thés LrDa i§ MU SManer, a
@ o e gl ppligs 23 Vo cabulary

. Waorking with Suffixes and Preflxes

Review the definitlon of a suffix and a prefix. Have students study
Barge grows plonts without sol the term deforestation and identify t: prefix (de-) and '.:_ SUTTix
Where do you think the plants get thewarer used b (—tion). Tell students that the prefix de— means "opposite” and the
nutrients they need? suffix —fion means “the process of” Have students use this
infarmation to deline deforestafion. Deforestotion is (he process of
removing farge numbers of frees, or forests. Tell students 1o 0ok
for other words containing suffixes and prefixes in this lessan

B Iriflarm Sudenls thal the Sclence T s O

E‘ What do you think are §ome
advantages of growing crops in this
type of environment?

534 Chapter 15
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ExploreActivity B ot o

What resources from the land do you
use every day?

Prep: 5 min Class: 20 min

To collect and organize evidence that illustrates how land is a
source of supply and support far humans.,

Materials
Student: chart paper, colored markers

Before You Begin
Review the definitions of renewable and nonrenewable resources.
See Lesson 1, Sources of Energy.

Guide the Investigation
Display skeletons of varous types of graphic organizers for
students to use as references to help them design their own.

Think About This

1. The answer likely will be "No.” Students may recognize food,
paper, or other materials as [snd resources, but they may not
yet recagnize that land ltself is a resource. Even walking to
school uses land as & resource—sidewalks, roads, and buildings
take up space on the land.

2. Answers will vary, Sample answer, We organized our resources
into the fallowing categories: Wood, Metal, Plastic, Fossil Fuel,
and Food,

3. Key Concept Answers will vary bul should include the idea tha
land is a supports and supplies materials for all living things,
Including humans.

€® OnLevel @ Approaching Levell® Beyand Level Lesson 15.3 Land Resources 535
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Visual Literacy: Mineral Resources
Have students use Figure 14 to answer the guestion below,

Ask: What mineral resources are used in lighting? fungsten and
beryhicm

Fluarite ESACIENE

fidll pigmieet  crmal el i

Michs]
Sl des]
fislh
. By Mt e [
Fubliey Tefgernlit

Ask: Identify two products made from nonmetallic mineral resources.

Visual Check Answers: Accept answers that list any products made
from ponmetallic mineral resowrces, including fuorite, gypsum, silfca,
clays, halite, sand and graovel, sulfur, and mica.

Advantages and Disadvantages of Using
Land Resources

Deforestation

Like all of Earth’s resources, land use has its advantages and
disadvantages. Deforestation is one negative effect of Improper
land use. After students have finished this page. have them make
the Foldable suggested to summarize what they have learmed.

Guiding Questions

@ what is deforestation? Detoresttion fs the cutling down of longe

e of foresis

Deforesiofion moeasss 5ol erosion ond
dslroys habiots. Deforestotion miso con affect
ploba cimates oy ailowiag the arount of
oo dicuede in e ol [0 oocLemniale
Increasing corbon diaxide i Hhe oir oo oorse

EForthy piace fempenphae fo se

I what are some of the eltects of
deforestation?

m What are some other ¢ffacts of  Defvestofion disrupls Farfh'’s waler cypcke
deforesiation that are not listed  and couses babh Sooding and aroeght in the
hara? affected oreas Removing ivge mimbers of

frees con couie M e anaian of geserrs and
increase the Meelihood of landslioes on Al

siopes

Answers will vory. Sompie ansivers: Some
geforastotion 5 oooompihod By Burming
Buning jarge omounts of wege iolion poliies
the @i Chemicols in runal? con harm e
asganiams fuing on Rearby kand oF k1 madnby
boaies of woter

O winat are some ot was In
which using land as & resource
pollutes our planet?

@ On Level @Y  Approaching Levelli® Beyond Level

Differentiated Instruction

@ Detorestation Have small groups of students write anc
perform skits that demonstrate some of the effects of
deforestation— soll is easily eroded, habitats are lost, and
the climate warms. Suggest that one student describe what
is happening as others In the group pantomime the effects,

@ Take Action Have a small group of students write and
perfarm a short skit to try to convince another small group
of students—a local business group—to preserve a tract of
forested land that Is earmarked to become a large mall or
shopping center. Encourage both groups to present and
defend their arguments constructively. Have the two groups
come to an acceptable compromise in which both groups
benefit.

o Teacher ToolBho e e S

Activity

Conserving Our Land Resources Have students bralnstorm
to come up with a small land conservation project that your
class could complete after school or over a weekend, The
project can be as simple as cleaning up a grassy area near
the schoaol or planting flowers or evergreen vegetation in
pots to place around the school grounds. Have students
obtain permission to participate and arrange to carry out the
activity. Ask a local nursery to donate any needed materials
and equipment, Note: If it is not feasible to carry out this
activity, have students identify possible areas and draw
befare and after pictures of the sites.

Lesson 15.3 Land Resources 539
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Use Vocabulary

1. Deforestation

2. Sample answer: Aluminum comes from a mineral ore called
bauxite.

Understand Key Concepts
3. C. nonrenewable
4. Sample answer: Land Is used for living space,

8. Governments can set aside land for preservation and enact
laws to manage land resources. Individuals can recycle,

Resource
Forests Cutting down lorests can cause sofl erosion and hal
loss. Deforesiation can also kead to climate
change.
Agriculture Chemical unoff from lerilizers can polivte sail and
waler,

campost, and create green spaces 1o manage land resources. Critical Th]l‘lkil‘lﬂ

Interpret Graphics

6. Sample answer:

2
7. Zinc and aluminum are metallic mineral resources, Sand, gravel,

and sulfur are nonmetallic mineral resources,

542 Chapter 15

B. Answers will vary. One possible way to conserve land might be

by living In & tree house. Encourage students to be creative.

. Sample answer. Preserved |lands protect habitats and provide
nature-relaled recrestional opporiunities for people. However,
when development must occur, care should be taken to not
threaten endangered species, lo protect air, soil, and water
resources, and to preserve greenbelts as much as possible
This can be done through the proper enforcement of
environmental and zoning laws,
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Explore Activity

How often do you use water each
day?
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INGUIRY I wot il Nelds that use circke Irigation Studens snolid infer (90! crogs around
™ are round, What might be one Ihe ouler gages of the faits get moe

About the Photo Are these crop circles? Inform students that disadvantage of using cirche irrlgationwater than thase claser fo the canfer,
o rectangular or sqiane flelds? Alsg, |f finles are reciongular of square,

crop circles are patterns that have been observed in _s.nd'ne crops o the aulsr ecges of these fleids
agricultural fields. The patterns are formed by flattening crops often are not wrgated oy e pvat
such as rye, com, wheat, and barley. Crop circles are thought by Fysiem, ong some sater worl be

some to be the result of paranormal activity or bizame acts of wasled

nature. Most such circles, hawever, are made by people, primarily

as a hoax. After students read the caption, ask the Guiding ﬂmmmger

Questions balow.
All the labs for this lesson can be found in the Activity Lab

Guiding Questions Workbook.
@ Doscrive how you think the sprinklers By loaking ot the circles, sturents shouid
that Irigate these Heids move, realize [hGT e SHNKIETs move oround o
2 centran pomt i the center of each (el eEss&ntlul Questions
. o Y After this lesson, students should understand the Essential
D winat do you think are some his quiestion shoukd make stidents think Questions and be able to answer them. Have students write
mmg‘r of using cirde irrigation. about rooffomal methads of inigation each question In their interactive notebooks. Revisit each
meihods to waker crops? owd infeq thad the sprinkiers o crcio guestion as you cover its relevant content.
ingaiion can be used o water lrge

areas; ave efficient for crogs Mol require
:ﬂ!mﬁﬂfhﬂﬂ. and con e usen “H.? vacﬂbulnw
Build on Prior Knowledge
in their studies of atmosphere and weather, students likely have
leamed about smog and precipitation. Have volunteers provide
definitions of each term. Somple answers: Smog s a haze that

544 Chapter 15
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forms when afr is poliuted by cerfain substonces, Precipitation is

any form of water that folls from douds. Have students keep these M
definitions in mind when they read about two types of air

pollutants: photochemical smog and acid precipitation,

ExploreActivity

How often do you use water
each day?

Prep: 5 min Class: 20 min

Purpose
To collect and graph data about daily water use.
Before You Begin

« Display pictures that show the many uses of water on our
planet

« | necessary, review calculating percentages and/or constructing
circle graphs.

Guide the Investigation
Discuss a sample data chart format as well as methods of
tallylng data

Think About This

1. Answers will vary, Sample answer: Most of my water use fell
into the Fouce! category. | used the least amount of water in the
Laundry category.

2. Answers will vary. Sample answer: | could probably conserve
water by using less water when | shower or bathe.

Extension
To extend this lab, have groups discuss how their househald water

use might change from day to day or from season to season,
Examples: The washing machine might not be used daily; in warm
seascns, outdoor water use might increase because of watering
lawns and gardens and filling swimming pools.

@ On Level @ Approaching Levell®  Beyond Level Lesson 15.4 Air and Water Resources 545
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Visual Summary Interpret Graphics

Concepls and terms are easier to remember when they are associ$. Acid rain can (1) harm aguatic Iife, (2) kil trees, and (3) damage
ated with an image. Ask: To which Key Concept does each Image structures.

reiate? 7. Answers will vary but might include flushing the toilet less
often; washing larger loads of laundry, using water-saving
shower heads, and taking shorter showers.

The information needed to complete this graphic organizer can be

found in the following sections: _

= Importance of Air and Water
B. It decreased by 1440%.
« Managing Air and Water Resources ¥

Use Vocabulary
1. Acid precipitation Is rain, snow, sieet, or hail with a pH of 5.6 or
less,

2. Photochemical smog

Understand Key Concepts
3. B. 0.90 percent

4. Air poliution can affect human health, causing respiratory
linesses. If air pollution s reduced through wise management,

some people will have fewer respiratory problems.

B. Sample answer: If heat s escaping through the windows, the
windows should be sealed.

5§50 Chapter 15
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Study Strategy: Sentence Match-Up Study Strategy: Find Out More

Students often read over sentences blindly without taking In the Learning vocabulary terms should nat be limited to memarizing thelr
Information they have read, This exercise prompis students to pay definitions. In this activity, students explore the meanings of the chapler's
attention to the information presented in the Key Concept Summary vocabulary mare fully.

statements. 1. Assign each student one of the vocabulary terms from the chapter,
1. Have students work in pairs. Each pair should write the Key Concefd 7q)| students that thelr assigned term will be the subject and title bf a
Summary statements an scraps of paper. short essay they will write.
2. Have students draw four large squares on another sheet of papet M, |n their Science Journals, students should then write a one- or
the fop of each square;luden::l‘uuld W:::‘“'IE mlE'Sé_ﬂf each twoparagraph essay about their assigned term.
lesson: Nonrenewable SOUTCES, ewable Eper i :
pricn - g Rem"::?}"mdﬁr i Hhmmmmslw 4. :LIE[T;:SIIQWS have students share their essays with the rest of
3. Have students shuffie the scraps of paper containing the Key Ca
stalements. Students should then work with their partners to plag "
each statement in the correct square.
4. Once students are sure about their placements, have them tape the Norsoneicls Hesourees B
scraps of paper in place. ey of fhe resources peple e sy day e norenousble reseres |

rsaces |k an eudronty long e b fom and o edeusded ekl quekly
Fecauss of s, nowsmevable rstuarces wil be conplelely qore afler By are ol
e wp. Examplos of norrenesable msourcs inchide mineris and lbeed fieke

Example:

Lamd i eonadored o meowes because i w uned by larg bemag lo modt fhew
for food, siwller, and ofker fhing
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Chapter Project N N

Key Concepts.

1. Ask students to organize their Foldables® in a way th
reflects how the concepts in each Foldable relate to
ench other.

2. Use glue or staples 1o hold the sheets together
as needed,

3. When complete, ask students 1o place their Foldabl
Chapter Project at the front of the room. Have the cla
discuss the way in which students have organized
Foldables®,

Use the Foldables® Chapter Project as a way to cunnezl
t

Use Vocabulary

ﬂ Renewable resources ane plentiful. Nonrenewable resources
are those that can be used up faster than they are replaced.

a Nuclear energy

9 Biomass energy Is energy generated by burming crganic
matter. Geothermal energy is energy that originates in Earth's
interior.

@ Solar energy

e A mineral Is an ore if It can be profitably mined or extracied.

Photochemical smog is a brownish haze that forms when
nitregen compounds react with sunlight. Acid precipitation |s
precipitation that forms when nitrogen and sulfur compounds
react with water in the atmosphere,

Link Vocabulary and Key Concepts

© HNuciear energy & Deforestation
00C¢C @® Photochemical smog
Wind energy /hydroelectric
powergeothermal energy/
blomass energy
@® OnLevel @ Approaching Levell®  Beyond Level Chapter 15 Study Guide 553
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Understand Key Concepts

1 0. nuclear power

2 C. Maore than 90 percent of U.S. electiicity comes from nonrenewable
sources.

0. number of sunny days per year

A aluminum

0. treas

B. oceans

0. velcanic eruption

A The act has helped decrease pollutants in the atmosphere.

Critical Thinking

9 Momrenewable: coal, oil, nuclear energy, natural gas, Repewable: salar
energy, gecthermal energy, hydroelechic power, wind eneigy, lidal
power, biomass

10 Cartoons should show the following steps: Uranium is placed info fuel
rods, Neutrans are shot into the rods. The neutrons hit the uranium
atoms. The atoms split and release two 1o three nautrons, alomg with
energy. The neutrons hit other atoms, causing a chain reaction of

splitting atoms.

- - O ™)

554 Chapter 15

11 Both use water to generate energy. Hydroelectric pover produces
electriclty produced by releasing water from a dammed river. Tidal
power generates electricity by storing and releasing tidal waters,

12 Sample answer: Students might say they could install blinds on
windows. The blinds could be opened on cool days ta et solar energy In
to warm the room, The biinds could be closed on warm days to keeg the
classroom cool.

13 Geothermal energy is energy from Earth's interior. Salar eneray s
energy fram the Sun

14 Sample answer: Some land resources are renewable and others
are nonrenewable, which might make a difference in how they are
managed.

15 Sample answer: Many useful products come from forests. The
advantages outwelgh the disadvantages if forests are managed in a
sustalnable manner. However, rather than deloresting an entire area,
selected trees should be cut down and the area should be replanted.

16 More smog would form on sunny days because smog forms when
nifrogen compaunds react with sunlight.
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17 Designs will vary. Students might suggest using a heat source
to distill the water. Currently, large-scale desalination s an
ExXpENsive process,

18 Sample answer: Students might suggest putting on a play to
show how mast lving things could not survive without adeg
amaounts of clean alr and water. Accept all reasonable answers

Writing in Science
19 Songs will vary but should explain that vampire energy Is wa
engrgy fram appliances that are always plugged in or that are

stand-by made. Turning off appliances and/or unplugaing
when they are nol in use helps reduce vampire energy.

@ The BIG Idea

20 Sample answer: It is impertant to manage air wisely because
mast Bving things cannot survive without adeguate amounts
clean air,

21 The main roof, the roof over the front door, and areas below
the upstairs windows are the main places of loss. Coal, a lossil
fuel, is @ nonrenewable resource. Also, burning fossil fuels
releases gases and soof into air, which can lead to the format
of photochemical smog and acid precipitation. Reducing the
amount of coal needed fo heat the house would conserve this
resource and reduce air pollution by coal.

BUE

2018

Use Percentages
22.1 petcent
23.76 percenl

@® On Level @ Approaching Levell®  Bevond Level Chapter 15 Review 555
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Multiple Choice

1 D—Correct. D reduces the use of water but not use of fossil fuels.
A and C reduce the use of fossil fuels thal aperate individual cars. B
reduces vampire energy, which is supported by the burning of {ossl
fuels,

2 A—Comect. 8 and C rely on renewable resources but are used less
than A. D uses wranium, which is not a renewable resource.

3 C—Correct. Fossil fuals include petraleum, natural gas, and coal. A, B,

and D include differant combinations of resources in the gragh,
4 B—Correct. Ais using a nonrenewable resource. C mayy conserye

water, but water is still being used. D emphasizes how o reduce using

nonrenewable enargy sources,

S B—Correct. A C, and D are all renewable resaurces we get from using

lang.

& C—Correct. The flgure shows a geothermal power plant. A, B, and
0 name olher types of energy that are used 1o produce electiicity in

different types of plants.
7 A—Correct. 8 may be good for the envirenment, but they de not

preserve land as a resource. C has a negative impact on land resources.

D damages land

556 Chapter 15

8 D—Correcl. Als a different type of air pollution. B results in land and
water pollution. C |s & by-product of nuclear energy production.

9 D—Correcl. Ais the amoun! of freshwater available for humans to use.
B Is the total amount of freshwater on Earth. C is the amount of water in
the humian body.

10 D=Correct. A and C are renewable energy sources but are not
blomass. B is a nonrewable resource.
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Constructed Response

M The figie shows a hydroelectric plant, which uses moving water
a5 the resource to produce electricity, (A Water Is stored behind
the dam, forming & reservoir. [B) Downhill movement of water
produces energy. (C) Energy from moving water furns a turbine
Ihat powers a generator, (D) The generator produces electricity.

12 Advantages: Hydroelectric power is (1) nonpeliuting, and (2)
available in the United States. Disadvantages: (1) It can only be
produced in areas with fastflowing rivers; (2] It can have a negative

effect on aquatic ecosystems; (3) decreased rainfall can cause less
electricity to be produced,

13 Answers may include using timber for buitding, for fuel, or
for paper products. Advantages may include that forests, and
fherefore trees, were plentitul In the United States, or that in
addition to praducing products from trees, the cleared land could
be used for agriculture. Disadvantages include the siow rate of
regrowth and loss of canopy and habitat.

14 Accepl responses that agree with or disagree with the statement
if supported approprialely. Advantages might include: (1) small
amounls of uranium can produce large amounts of energy; (2) it
properly run, nuclear power plants produce minimal alr, water,
or soil pollution. isadvantages might include: (1) uranium iz
nonrenawabie and will eventually be depleted, (2] nuclesr reactors
require careful monitoring to prevent releasing harmiul radioactive
substances into the environment; (3] nuclear wasle materials are
towic and require special storage for thousands or millions of years.

€® On Level @  Approaching Levelll® Beyond Level

Evaluate |

Answer m
Question
1 #]
2 A
3 C
4 B
5 B
] C
7 A
g D
8 D
10 1]
1 See extended anywer.
A 1z See exlended answe
13 Ses extended answer
4 See extended answer.
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