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Observing the Universe

Predict tiiree facts that will be discussed in Lesson 1 after reading the headings. Record your
predictions in your Science Journal.

Main Ildea
Observing the Sky

Electromagnetic Waves

o 4

0l

108 Activity Lab Workbook

Details

Define cach term in the organizer below,

>

Term Definition
One of E|gtgianeis revolving
Ear around the Sun
( One of billlons of stars
sSun - -
In the ky Way gﬂlam,.)
q One of billions____©f galaxies
Milky Way :
in the universe

£ == Relate wavelengths of the electromagnetic spectrum to types

of stars.
| Tempera&lre

Type of Wave Wavelength  Energy

of Star
Gamma rays shortest highest hottest
X-rays short high hottest
Visible light medium medium medium
Infrared waves long low coolest
Radio waves longest lowest coolest

=5 oy

TEURR T TR T R Y

G Describe what scientists learn about stars using the
electromagnetic spectrum.
Sample answer: We can learn about stars' ages, temperature

ranges, and distances from Earth.
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Lesson 1| Observing the Universe (continued)

Main Idea

Earth-Based Telescopes

Space Telescopes

Details

0= Categorize and describe Euarth-based telescopes.

Earth-Based
Telescopes
) radio . collect
__optical . ;apne di
visible light racio Waves and

SOmMe MICTOWaves

f BT K

Uses a convex Usesa curved II"'-:J_ﬂ.ea large rﬂdiﬂ"\
lens to mirror antennae, often
r:oncentrate to concentrate in arrays,
light from a light from a to collect radio
distant object distant object waves

\_ 7\ A J

Evaluate the placement of most Earth-based telescopes.

Type Placement Reason
: The thin atmosphere produces
optical > s -
- T less distortion of light.
The dry environment produces|
radio desert less distortion from
atmospheric moisture.

Differentiate thie collection of electromagnetic radiation.

Can be collected
by telescopes on

Cannot be collected
by telescopes on

Earth’s surface Earth’s surface
1. visible light 1. most infrared light
2. some microwaves 2.  most ultraviolet light

3. radio waves 3. X-rays

Exploring the Universe109
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Lesson 1| Observing the Universe (continued)

Main Idea Details

Contrast the quality of optical telescopes that are Earth-based with those that
are in space.

Location nmf; Explanation

The sky is darker and there is jno
Space clearer weather because there are no
atmospheric gases.

Earth- can be Gases of Earth's atmosphere
based distorted | distort images.

¢ ==Differentiate spacc iclescopes.

Hubble Spitzer James Weh‘

=
59

g C L L infrared infrared
= o

28 Visible light radiation radiation
=0
So

£ = scheduled
28| 1990 2003 g s

5

5 Earth Sun Sun
85| 24 34m 16.8 m -
ns | “ m (150 bigger (7% bigger than 2

than Weblb's) Hubble's) '-:E,

= Synthesize It Explain how scientists conclude the ages and distances of stars by uhsen11§g
their electromagnetic energy.

Accept reasonable responses. Sample answer: All electromagnetic waves travel at the

speed of light. Astronomers can use that information to determine the amount of time

UOTEInY =

light has been traveling from the star and thus the star’s distance from Earth. Stars also

cool as they get older; the dominant type of radiation emitted by the star reveals it's

temperature range.

110 Activity Lab Workbook
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 Lesson 2 Early History of Space Exploration

Scan Lesson 2. Read the lesson titles and bold words. Look at the pictures. Identify Hiamfagts
discovered about space exploration. Record your facts in your Science fournal.

Main Idea Details

e,

Rockets Contrast low rockets and jet engines get oxygen to burn fuel.
E l:nm'elﬁ oxygen as part of its i'l.rJl
b sSu
£ | Thrust from exhaust PRy
forces the engine
~ | forward. draws in oxygen from
L surrounding air
Artificial Satellites £ == Characterize artificial satellites.
Uses of Artificial Navigation
,-;- by s, Satellites o=
r‘ .% military
—_—y

(/\b "y g cars

Monitoring Transmission hiking
———————

telephone planes
[ telwisian] boats ]

g:;‘g E’;EE::““" of the | @ Differentiate space probes. Give an example of each,

Orbiter Lander Flyby
Reaches its Touches down Continues past
destination and | and can release | observed objects
slows down rovers on eventually leaving
enough to be surfaces; Phoenix the solar system;
captured in a landed on Mars. | Voyager 1
planet’s orbit; explored Jupiter
Pioneer orbited and Saturn and
Venus. continues on.

Distinguish lunar from planctary probes.
Lunar probes land on the Moon's surface.

Exploring the Universe!l
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Lesson 2 | Early History of Space Exploration (continued)
Main Idea Details

Human Spaceflight L=  Contrast the differences among three programs that involved
putting people in space.

Space programs that involve humans in space

Project Apollo 5TS IS5
Project Apollo STS is the ISS is an Earth-
was a series of system that orbiting
space missions uses space research lab
designed to shuttles to carry| | continually
send people to people to and occupied by
the Moon. from Earth's astronauts since
orbit. 2000.
Space Technology £ == Relate fcchnology developed for the space program to

applications in cveryday life on Earth.

1. swim-racing suits

2 firefighting gear
Spacesuit material

3.running shoes

4.sports clothing

Parachute fiber 1. radial tires

Ceramics 1. braces (orthodontic)

1. artificial limbs

Other technologies wit

medical applications 2.ear thermometers

IREIR]

3.robotic surgery

i (I 3 iyuddo)

= Analyze It Imagine that you are a scientist planning a space mission. What factors must
you consider when deciding whether to send humans or robots on the mission?

IJ“&

travelers are very hazardous and can only occur relatively close to Earth and for short

durations of time. Missions of spacecraft without human passengers can travel for years

and years and even exit the solar system and never return.

112 Activity Lab Workbook
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IE0T% Recent and Future Space Missions

Skim Lessan 3 in your book. Read the headings and look at the photos and illustrations. Idgntify

three things you want to learn more about as you read the lesson. Record your ideas in you

Science j'uurrm.!'.

Main Idea

Missions to the Sun and
the Moon

2Py
K

F‘h
-l
L

P

1

E

=1

Missions to the
Inner Planets

Sample answers are
shown.

Details

£ == State the goal of future space exploration.
to expand human space travel within the solar system

Explain the purposes of the types of probes.

Solar

Lunar

help scientists understand
the hazards of solar
radiation

help scientists collect datﬂ'l!n
determine the best locatio
for a future lunar outpost

Identify the 4 inner planets.

3 Venus

1. Mercury

2. Earth

-

4. Mars

Express what scientists hope to learn from probes sent to study the

inner plancts.

4, how they formed

2. what geologic forces are active on them

3, whether they could support life

Detail tie inner planetary missions described in the lesson by adding

information to the timeline.

1964 | The first flyby reached Mars.

1975 | Mariner 10 flew by Mercury.

2003 | Spirit and Opportunity explored Martian surface.
2004 | Messenger is launched.

2008 | Messenger flew first pass by Mercury.

201 Messenger will enter Mercury's orbit.

Exploring the Universe113
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Lesson 3 | Recent and Future Space Missions (continued)

Main Idea

Missions to the Outer
Planets and Beyond

Sample answers are
shown.

Human Space Missions

The Search for Life

114 Activity Lab Workbook

Details

Identify the 4 outer planets.
1. Jupiter 3. Saturn

2. Uranus a4 Neptune

Identify the outer planetary missions discussed in the lesson by
adding details to the timeline,

1997 Cassini was launched.

2004 | Cassini entered Saturn's orbit.

2006 | New Horizons was launched.

2015 New Horizons will reach Pluto.

2029 | New Horizons will leave the solar system.

{ y== Differentiate between the huoman lunar landings of Project

Apollo and the next lnoman visits to the Moon.

£ == Define extraterrestrial life.

Apollo lunar .

landings brief visits "
=
;:;

Future lunar People will live there and do research in 5

missions lunar outposts. g
¥

life that originates outside Earth

£ == State the definition of astrobiology.
the study of life in the universe, including life on Earth and the

possibility of extraterrestrial life
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Lesson 3 | Recent and Future Space Missions (continued)

Main Idea

Understanding Earth by
Exploring Space

Details

@==Characterize 3 basic needs of all life on Earth.

1. liguid water 2. organic 3. source of
molecules energy

Em=State (hrec insights scientists have gained about Earth by
studying information gathered in space.

4. how bodies in the solar system influence Earth

2, how Earth formed

3, how Earth supports life

Contrast Earth with the plancts that astronomers have detecte
outside the solar system.

Most of the more than 300 planets are much larger than Eartl

and probably could not support liquid water or life.

Explain Jiow Earth-orbiting satellites help scientists study our plane

Earth-orbiting satellites

i

1. provide large-scale images of Earth’s surface

e

2. help scientists understand Earth’s climate and weathe

= Connect It Explain why scientists search for water in the solar system.
Accept all reasonable responses. Sample answer: Because water is a basic need of all |

on Earth, scientists assume that life on other objects in space would also have this nee

Exploring the Universe 115
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[ Exploring the Universe

Chapter Wrap-Up

Now that you have read the chapter, think about what you hawve learned.

Use this checklist to help you study.
'd Complete your Foldables " Chapter Project.

' Study your Science Notebook on this chapter.
'd Study the definitions of vocabulary words.
'J Reread the chapter, and review the charts, graphs, and illustrations.
J Review the Understanding Key Concepts at the end of each lesson.
'd Look over the Chapter Review at the end of the chapter.
THE
:|[c}) Summarize It Reread the chapter Big Idea and the lesson Key Concepts. Consider why

I : : : . s
¥ it continues to be a goal of humans to learn about space and to travel into space, either in
person or with probes and satellites.

Accept all reasonable responses. Sample answer: The two “big questions™ addressed by

space exploration are: “Is there other life out there?” and “Is there anywhere else in the

universe where we could survive?” All of the technology practiced to this point

demonstrates small steps required to continue exploring these questions.

b adoy

Py [Py

Challenge Read the report of the 2009 Review of LLS. Human Space Flight Plans Committee. Make a
poster to summarize the major concerns and challenges considered by the committee and the

recommendations that they made. Display the poster in your class,

116 Activity Lab Workbook
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) Plate Tectonics

Skim Lesson 1 in your book. Read the headings and look at the photos and illustrations. Idpntify
three things you want to learn more about as you read the lesson. Record your ideas in o

Science Journal.

Main Idea

Plate Motion

118 Activity Lab Workbook

Details

[ 77 Differentiate plate tectonics from continental drift.

Plate Tectonics

Continental Drift

the theory that Earth's
crust is broken into rigid
plates that move slowly
over Earth’s surface

the hypothesis that
continents move

= Explain cvidence of plate tectonics.

Evidence Explanation

Shape of The shapes of continents fit together like

continents puzzle pieces.

T The same types of fossils are found on

ﬂl : = continents that are now separated by vast

VIR oceans.

Geological Similar rocks and mountains are found o .

evidence continents that are now far apart. b
L1

Relate convection to the movement of continents. Inchude the wor.
in parentheses in your explanations.

-
-

{convection, (tectonic
mantle) lates)
Convection oving
causes mantle
movement in pushes and
Earth's pulls tectonic

mantle.

plates over
Earth's
surface.

{cont_’rnent&]
Continents are

carried on the
moving plates.

LEFE R [T
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Lesson 1| Plate Tectonics (continued)

Main Idea Details

Tectonic Plate == Contrast tiiree main types of plate boundaries.

Boundaries
Type Description

where two plates move toward each other|

where two plates move apart from each
other

Divergent

where two plates slide horizontally past

Transform aach attee

Define subduction zone, and circle the boundary in the table aboo
where subduction zones occur.

the area where one plate slides under another

Forces Changing Earth’y = Diagram forces present at plate boundaries, and write

Surface examples of how they change Earth’s surface.
Compression Tension Shear
£ —
e
| —— | | £~
a —

form rift valleys{
and mid-ocean | a shifted road
ridges

form
mountains

Sample changes are
shown.

Change

(3= Connect It Suppose you could time-travel 50 million years into the future. If you took a las
map with you, would it be useful? Explain.

shapes, but they would have moved because of plate tectonics. New mountain ranges a

valleys would probably have formed because of plate motion, too. For these reasons, | d

not think my map would be very useful.

Earth’'s Changing Surface119
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Lesson 2 Earthquakes and Volcanoes

Scan Lesson 2, Read the lesson titles and bold words, Look al the pictures. Identify three facts you
discovered about earthquakes and volcanoes. Record your facts in your Science Journal.

Main Idea Details

Earthquakes = Sequence the cvents that cause earthquakes.

1. Forces push on rock layers along a fault,

2. Forces become large enough te cause movement.

3. Pieces of crust slide past each other.

4. Energy is released, and the ground shakes.

Generalize the locations at which most Earthqu.'].kes OCCHT,
Most earthquakes occur near plate boundaries.

a -t ¢ Record changes caused by earthquakes. After you compiete
4 T the organizer, circle the factor that is responsible for the most damage
!: . i to buildings.
emﬂ.!) .
Underwater Caused by Shakin g of
earthquakes Earthquakes loose
cause tsunamis sedimen ts
Vertical cause
movements Ciquifactio® and
cause landslides.
mountains
to form. ~
Volcanoes = Identify cvents that cause volcanoes to form. Circle thé
location along which mid-ocean ridges form. g
=
Location Event z

Lava flows into the rift formed by separatifg
hounda plates.

Magma formed as a sinking plate melts,

Convergent | eas and erupts onto the plate that does
boundary ;

not sink.

Volcanoes form far from plate boundaries
Hot spots

above places where the mantle melts.

120 Activity Lab Workbook
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Lesson 2 | Earthquakes and Volcanoes (continued)

Main Idea

Details

Assess the reason magma forms as rocks move from decp inside
Earth toward Earth's surface.

Decreased pressure from overlying rocks allows hot rock to

melt as they approach the surface.

(L= Contrast changes caused by volcanoes.

Event

Description

Lava flow

Long streams of molten mantle material 1‘101;'s
over Earth's surface and build up as flat layeyrs.

Explosive
eruption

Crust mixed with magma erupts, solidifies in
the atmosphere, and breaks into small pieces

of lava called ash.

== Diagram and label tie shapes of two types of velcanoes.

volcano.

Drawings should show a
large, gentle-sided

shield volcano

Drawings should show a
cone-shaped volcano.
Students might indicate
alternating layers of lava
and ash.

cone volcano

[=>Sequence /¢ formation of a caldera.

Magma
builds up
ina
magma
chamber,

)

Large amounts
of magma are
removed from
the chamber.

the chamber
collapses, leaving g

j) The surface above
large depression.

== Describe cffects of volcanoes on the atmeosphere.
Ash and gases in the atmosphere can block sunlight, causing

Sample answer

the temperature near the surface to decrease.

th Explain why earthquakes and volcanoes often occur in the same places.
Both result from pressure and movement that occur at plate boundaries.

Earth’s Changing Surface121
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Weathering, Erosion, and Deposition

Predict thiree facts that will be discussed in Lesson 3 after reading the headings. Record yolr
predictions in your Science fournal.

Main Idea

Weathering

122 Activity Lab Workbook

Details

% Describe liow weathering and erosion work together to wear

down mountains.
Weathering is all the processes that break down and change

rock. Erosion is the removal of weathered material from one

location to another.

Distinguish fypes of weathering,

Type Description
Phvsical breaks rock into small pieces without
L changing the chemical composition of
weathering
the rock
A changes the composition of rocks and
€Ml | minerals by exposure to water and the
weathering
atmosphere
: : Physical weathering exposes more surface|
;;i::i:“ area to chemical weathering; chemical
the two weathering weakens rock, leading to an
increase in the rate of physical weutheringf

= Relate weathering and biological activity to the formation

of soil.

Frigidoy

L

-
Weatherindchemical and 1
physical weathering brea -

down rocks.

Soll Decaying r.:l.';n-ut!-:?H
and animals mix with
weathered rock and

vy mineral material.

U (IHH-MeD0Y

L5

% nd
Eiological activitfflerms an /

other animals make
Pﬂthm’yﬁ for water and

air.

S
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Lesson 3 | Weathering, Erosion, and Deposition (continued)

Main Idea

Erosion

Deposition

== Connect It Describe how organisms play a role in the cycle of weathering, erosion, an

deposition.

Accept all reasonable responses. Sample answer: Organisms increase the exposure of

(== Differentiate processes that change Earth's surface. Include

Details

the term sediment in your explanation.

Process Description
R the transport of sediment from place to
rosio place
TR Flowing water in rivers and streams carries
y sediment and small rock.
Glaciers flowing down a mountain remove
by ice rock and sediment, leaving smooth land apd
deep valleys.
b i Strong wind moves sediment and erodes
rock not protected by soil and plant life.
Deposition the process of laying down sediment in a
new location
o Sediment is deposited when the speed of
y water p
flowing water decreases.
by ice Sediment is deposited when glaciers melt.
Sediment, such as sand in dunes, is carried
by wind up one side by the wind and deposited on
the other side.

(= Generalize the movement of sediment in Hhe erosion-

deposition cycle.
Sediment is weathered from rock, eroded, and deposited;

deposited sediment forms new rock, and the cycle repeats.

surface rock to air and water; they also contribute carbon dioxide to the atmosphere,

which aids chemical weathering. Decayed plants and animals become part of the soil.

Plants that grow in soil help protect surface rocks from wind erosion.

Earth's Changing Surface123
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IS Earth’s Changing Surface

Chapter Wrap-Up

Now that you have read the chapter, think about what you have learned.

Use this checklist to help you study.
4 Complete your Foldables™ Chapter Project.

'J Study your Science Notebook on this chapter.

'd Study the definitions of vocabulary words.

'J Reread the chapter, and review the charts, graphs, and illustrations.
'J Review the Understanding Key Concepts at the end of each lesson.

J Look over the Chapter Review at the end of the chapter.

Summarize It Reread the chapter Big Idea and the lesson Key Concepts. Referencing
Lessons 1, 2, and 3, describe the many things that could happen to rock on a mountain top
over a very long period of time.

Accept all reasonable responses. Sample answer: As described in Lesson 1, the rock

Earth as a result of plate tectonics. It could also be subducted under ancther plate and

melted as a result of tectonic movements.

As described in Lesson 2, the sediment could be blasted into the atmosphere as

volcanic ash if it were part of a volcano. It could also be melted to form part of a

lava flow.

iffiuadosy

As described in Lesson 3, the sediment could be weathered into smaller pieces by

wind or other processes, eroded (moved to another location) by a glacier or stream, afd

deposited anywhere along that path. It also might make its way all the way to a

sedimentary basin before being deposited.

GO (ISR

Challenge Rescarch news stories to learn about a recent natural event that significantly changed
Earth's surface. Design a poster about the event that includes both pictures and written descriptions,
Present the poster to your class.

124 Activity Lab Workbook
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Name

Date

We ather and Its Impacts

THE

IDER

Before You Read

[c) How does weather impact the environment?

Before you read the chapter, think about what you know about weather. Record three things H.
you already know about weather in the first colummn, Then write three things that you would like
learn about in the second column. Complete the final column of the chart when you have finish

the chapter.

What | Know

What | Want to Learn

What | Learned

Chapter Vocabulary

Lesson 1 Lesson 2 Lesson 3 Lesson 4
NEW NEW NEW NEW
alr pressure humidity cumulonimbus cloud ecoregion
troposphere precipitation thunderstorm climate
convection air mass lightning groundwater
evaporation pressure system tornado surface wate
condensation front hurricane watershed
storm surge erosion
drought deposition
ACADEMIC
monitor

A Lesson Content Vocabulary page for each lesson is provided in the Chapter Resources Files.

Weather and Its Impacts125
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The Atmosphere

Scan Lesson 1. Read the lesson titles and bold words. Look at the pictures. Ildentify Hm'-'j::]rfs you
discovered about the atmosphere. Record y[lurﬁu,‘f:ﬁ in your Science fcmrmﬂ.

Main ldea

Composition and
Structure of the
Atmosphere

Sample particulates are
listed.

Moving Air

126 Activity Lab Workbook

Details
(%= Characterize the composition of the atmosphere.
The Atmosphere Alr
2g+, Nitrogen
21 SR
Solid particles 1=, _other gases
- dust . water vapor
- pollen « argon
- carbon dioxide

= Order the layers of the atmosphere. Circle the layer with the
highest air pressure.

Layer ARtitude

Exosphere beyond 320 km

Thermosphere| from 80 km to about 320 km

Mesosphere from 50 km to about 80 km

Stratosphere | from 10 km to about 50 km 2

‘_'r;.

from Earth's surface to about 10 km :'.:
W Complete the diagram of convection. 53

/ i c““'E'\

Hot air rises. Cool air sinks.

\ Cool air replaces /

hot air.
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Lesson 1| The Atmosphere (continued)

Main Idea Details

Clouds Contrast evaporation and condensation.

Evaporation Condensation

process by which liquid process by which water
water changes into water | vapor changes back into
vapor small droplets of water

[=”Sequence flc formation of clouds.

Thermal Water Water vapor
energy from evaporates, condenses
sunlight or changes around tiny
warms to water particles in the
water at the vapor. atmosphere,
surfaces of forming clouds.
bodies of

water.

P Describe the 3 main types of clouds.

Cumulus Stratus Cirrus
puffy clouds thafl low clouds that | high clouds that
look like cotton | spread across form long, wispy
balls most of the shapes

visible sky

&= Connect RObserve the atmosphere outdoors today. Describe what you see
and feel.

feel a slight breeze. | see water vapor that has condensed into puffy cumulus clouds. If |

watch closely, | can see that the clouds are moving with the wind.

Weather and Its Impacts127
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@ Weather

Predict tiiree facts that will be discussed in Lesson 2 after reading the headings. Write your facts

in your Science Journal,

Main Idea

What is weather?

128 Activity Lab Workbook

Details

= Identify measurements used to describe weather.

( air pressure )

( temperature

Weather
Measurements

( wind direction

humidity )

precipitation)

( wind speed )

Name instruments used for weather measurements.

Air Temperature

Alr Pressure

thermometer barometer
Wind Speed Wind Direction
anemometer wind sock

Sequence the formation of precipitation.

Coutsiom | | Dropets
E\-’: orales increase in
ﬂndp[hen size and get
condenses too Mﬂw :
in the to remain in
atmosphere. the sky.

Ut (s o agiuidos

Liquid or solid
water falls from
clouds to Earth's
surface,
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Lesson 2 | Weather (continued)

Main Idea

Details

Differentiate t/irce types of winter precipitation.
Snow: forms when the temperature is below freezing both in

the clouds and between the clouds and Earth's surface

Sleet: forms when rain freezes on its way to Earth's surface

Freezing rain:forms when rain freezes after it reaches Earth's

surface

= Explain wh y weather changes.
As air moves around the troposphere, it contacts air that has

different temperature, pressure, and humidity.

hl:unl:raut weather terminology. Describe the weather
associated with each event. Use the term air mass in yom
descriptions of fronts.

High-Pressure System Low-Pressure System
Cool air sinks to Earth's Warm air rises through thg
surface; associated with troposphere; associated
clear skies with precipitation and

storms
Cold Front Warm Front

the area where a cold air | the area where a warm air|
mass replaces a warm air | mass replaces a cold air

mass; associated with mass; associated with
cumulus clouds and storms or stratus followed
thunderstorms by cirrus clouds

== Analyze It Explain why you would be interested in looking at weather measurements on a n
showing places other than where you live.

Accept all reasonable responses. Sample answer: From the weather conditions of areas

near you, and observations of the direction of wind and its speed, you can forecast wha

kind of weather will be moving into your area in the near future.

Weather and Its Impacts129
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Severe Weather

Scan Lesson 3. Read the lesson titles and bold words, Record three facts you discovered abgul
severe weather in your Science Journal.

Main Idea

Thunderstorms

Tornadoes

130 Activity Lab Workbook

Details

£ Sequence e formation of thunderstorms. Use the words in
;,mn-n”msrs fn your r.rphimrh'nus,

1. Warm, meist air rises then cools. Cooling alr sinks, starting tl&e
process of convection,

2. (cumulonimbus clouds, precipitatitMpter vapor
condenses, cumulonimbus clouds form, and
precipitation falls.

3. (lightning, thunderlConvection causes molecules to
bump into each other, producing electric charges; thg
discharge is called lightning. Lightening heats air
molecules, producing a loud bang of thunder.

= Characterize tornadoes.

Definition:a violent whirling column of air in contact
with the ground

Impact; How they are

very destructive] relatec to other

can pick up and severe weather:

move houses, form during -
animals, trees, _G;“E_ thunderstorms 5
and soil ] and hurricanes E
Where to seek shelter in How they are described E;
case of a tornado: with the Enhanced £
inside a sturdy building, Fujita Damage Intensi
preferably in the Scale

basement or in an
interior room or hallwa
on the lowest floor

"]
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Lesson 3 | Severe Weather (continued)

Main Idea

Hurricanes

Sample effects are shown.
Students might write
others.

Other Natural Events

Sample effects are shown.

Details

Define hurricane, and record two other names by which hurricane:
are known.

Hurricane: N intense tropical storm with winds exceeding 119

km/h; can produce lightning, downpours, and tornadoes

Other names; tYPhoon, tropical cyclone

r=sequence the formation of hurricanes. Use the words in
parentheses in your explanations.

1. (Africa) Thunderstorms form near the west coast of
northern Africa.

2. (ocean, tropical storm) Warm ocean water provides
energy for a thunderstorm to become a tropical storm

3. (Atlantic, hurricane) The storm strengthens into a
hurricane as it moves west across the Atlantic Ocean.

= Describe some effects of hurricanes.
Storm surge;ﬂnﬂding of coastal areas

Wind: destroys trees and buildings

Rain: causes flooding, mudslides, and landslides

== Identify cffects of other severe weather cvents.

Event Example of Effect

Winter The weight of ice can break tree branches anhd
storm snap power lines.

Extreme | Heat waves can lead to life-threatening heat|

it stroke and heat exhaustion.
Drought ﬂ':: die, and soil might be eroded by

Mw It Based on what you have learned about severe weather in Lesson 3, why are t
weather forecasting methods discussed in Lesson 2 important?

Accept all reasonable responses. Sample answer: Severe weather events can cause a lo

of damage and injury, or even death. Knowing in advance that severe weather is comine

can allow people to prepare and take proper shelter or evacuate.
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Chapter Wrap-Up

Now that you have read the chapter, think about what you have learned. Complete the final column in
the chart on the first page of the chapter.

Use this checklist to help you study.
Q Complete your Foldables” Chapter Project.

J Study your Science Notebook on this chapter.
'J Study the definitions of vocabulary words.
'd Reread the chapter, and review the charts, graphs, and illustrations.
'J Review the Understanding Key Concepts at the end of each lesson.
'J Look over the Chapter Review at the end of the chapter.

THE

?IG Summarize It Reread the chapter Big Idea and the lesson Key Concepts. Summarize how
¥ the atmosphere is related to an ecoregion.

Accept all reasonable responses. Sample answers: The atmosphere is where weather

occurs. Long-term patterns of weather make up climate; precipitation and where water

drains in the watershed determine the plants and animals that live in an area. This

combination of factors makes up the ecoregion.

ﬁ‘i Py

Ve 8y
t 'JF__
[~

o)

-8

&

et

uofEsnpg [IH-ees)y S Eaddon

Challenge Rescarch a severe weather cvent that has occurred during your lifetime. Write a fictional
story, with factual details, about what it would have been like to experience the event. Share your story
with your class.
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08D climates of Earth

ScanLesson 1. Record three questions you have about Eartl’s climates in your Science Jourpal.
Try to answer your questions as you read.

Main Idea Details
What is climate? = Defindimate.

long-term average weather conditions that occur in a

Climate:

particular region

What affects climate? == \dentity4 factors that determine a region’s climate.
4, latitude

2. proximity of large bodies of water

3. altitude

4, urban or rural area

- Py
3 '% = Describeliow latitude affects climate in different regions on
-“.-‘: f Earth.
LA?) - Polar regions: colder because they receive less solar radiation
013

per unit of surface area

Locations near the equatos: warmer because they receive the

most solar radiation per surface unit

Middle latitudes: 8reas between 30" and 60°; hot summers

and cold winters :’i
Comparehow altituide and latitude influence temperature. §
z

Altitude Latitude £

As altitude Increases, temperature As latitude increases, temperatune 'fi
decreases decreases :

134 Activity Lab Workbook

Scanned by CamScanner



Copyright © MeGraw-Hill Education

Lesson 1| Climates of Earth (continued)

Main Idea

Large Bodies of Water

Classifying Climates

Details

Sequenceflie cvents that result in a rain shadow.

1. Prevalling winds carny_Moist

warm air over Earth’s surface.

\;> 2. As air approaches a mountain, #5€3_

and—S901S_ \vater vapor in the air

condenses _ Precipitation ..

L> 3. The airis now—9Y gt passes ovel|

the mountain, sinks, am&

é} 4. Dry, hot air causes a_ain shadow

to form on the downwind slope
of the mountain.

Definespecific heat, and then explain how the specific heat of wate
can influence the climate of an area.

Specific heat: the amount of heat needed to raise the

temperature of 1 kg of a material by 1°C

Explanation: Water has a higher specific heat than land.

Because water heats and cools more slowly, areas near large

bodies of water have a more constant temperature throughot

the year than areas away from bodies of water.

£ == Definemicroclimate, and identify three microclimates.
Microclimate: 8 10calized climate that is different from the

climate of the larger area surrounding it

1 forests
2. urban heat island
3. hilltops
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Lesson 1| Climates of Earth (continued)

Main Idea Details

L _=~Identify and l.‘lescﬂhl'uppru’s 5 climate types,

Polar: cold
year-round, little
precipitation

Dry: hot
summers, cooler
winters; very lc
ecipitation

Tropical: warm
year-round, high
precipitation

Continental: warm
summers, cold winters;
moderate precipitatio

Mild: warm summers,
mild winters; high
precipitation; humid

Explaintwo ways that climate can affect people.
J.shsﬁ,:u],,,,L"..E.'thrmr.\eratun-.- and rainfall determine the types of

crops that can be grown.

Architecture:Houses and other buildings are built according

to the climate of an area.

Analyzelow climate affects each of the following organisms.
Polar bears: have thick fur and a layer of fat for warmth

Desert plants and animals:have adaptations for water

conservation in hot, dry conditions

Deciduous trees-conserve energy and moisture in winter by

wanEsnpg (- o yEaddon

losing leaves

= Connect It Classify the climate in your area, and give reasons for your classification.
Accept all reasonable responses. Responses should include a description of the

temperature, precipitation, altitude, latitude, and proximity of large bodies of water,

mountains, or cities in your area.
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) Climate Cycles

Predicttiiree facts that will be discussed in Lesson 2 after reading the headings. Record you facts|

in your Science fﬂun.l:h'.

Main Idea

Long-Term Cycles

Details

Distinguighvr ways scientists learn about past climates.
4. ice cores drilled from glaciers

2. growth rings of trees

3. fossilized pollen

4. ocean sediments

Comparean ice age with an interglacial.

Ice age: cold period lasting from hundreds to millions of years

in which glaciers cover much of Earth

Interglacial: Warm period that occurs between ice ages

£ = Model the time spanned by Earth's most recent ice age and
interglacial on the time line. Use these labels:

« lce age begins - Maximum ice  + Holocene interglacial

coverage begins
Holocene

Ice age F Maximum interglacial

begins ice coverage begins
=7 | N -

2 million 20,000 10,000 Present day

years ago years ago years ago
Identifyfour causes of Earth’s long-term climate cycles.
4. change in shape of Earth's orbit
2. change in angle of tilt of Earth’s axis
3, movement of Earth’s continents
4. changes in ocean circulation
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Lesson 2 | Climate Cycles (continued)

Short-Term Cycles

138 Activity Lab Workbook

Details

Summarigeo causes of short-term climate cycles.

Causes of short-term
climate cycles

/

seasonal changes

N\

interaction between
the ocean and the
atmosphere

Diagram tie position of Earth and its axis in relation to the Sun
during suntmer and winter in the northern hemisphere.

Drawings should show th
Sun, Earth and its axis, an
the angle that sunlight
strikes Earth; the northern
hemisphere should be
tilted toward the Sun

Summer in the Northern
Hemisphere

Drawings should show tl':il
Sun, Earth and its axis, a
the angle that sunlight
strikes Earth; the northerrn
hemisphere should be
tited away from the Sun

Winter in the Northern
Hemisphere

& == Explain,in your own words, how the tilt of Earth’s axis causes

SeAsS0Ns.

Sample answer: The tilt of Earth's axis causes different

1y G yEadey

amounts of solar radiation to fall on portions of Earth's surface

n'l PG (L

LE

at different times of the year. When the axis is pointed toward

the Sun, more solar radiation falls on that part of Earth, and

temperatures are warmer. When the axis is pointed away from

the Sun, less solar radiation falls on that part of Earth, and

temperatures are cooler.
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Lesson 2 | Climate Cycles (continued)

Main Idea Details

wnﬂﬂmmﬂ' Earth's equinoxes and solstices mark the beginning
of each of the 4 seasons in this organizer.

The Beginnings of

Seasons
Solstices Equinoxes

« Summer: axis_closest « s tilted so that both northern

to the Sun and southern hemispheres
« Winter: axis.farthest receive—cqual

from the Sun amounts of sunlight.

« beginning ot 3PTNG
i fall

== Sequencetic statements to describe the phenomenon of

ﬁ oby E]ENiﬁu;’Suuthern Oscillation.
] —— Warm water surges back to South America, preventing cold
c/\} rry i water from upwelling,
i :) 1 Trade winds that blow from east to west weaken.
2 _ The normal pattern of high and low pressure across the Pacific
is reversed.

@ﬁCumpareENSD and NAO weather patterns.

ENSO: El Nino/Southern NAO: North Atlantic
Oscillation Oscillation
Description: Description:

combined ocean and combined ocean and
atmospheric cycle that atmospheric cycle that
results in weakened changes the position of the
trade winds across the jet stream

Pacific Ocean

Weather Pattemn: Weather Pattern:

Western coast of South affects the strength of
America warms and storms in North America

receives more precipitatioh; and Europe
other areas experience
droughts and violent
storms.
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Lesson 2 | Climate Cycles (continued)

Main Idea Details

(== Explain ioiw monsoons change with the seasons.

Summer: Warm air over land rises and causes low-pressure

areas to form. Cooler, heavier air sinks over the water, forming

high-pressure areas. The winds blow from the water toward

the land, bringing heavy rainfall.

Winter: The pattern reverses and winds blow from the land

toward the water. Drier weather results.

Droughts, Heat Waves, Definedrought.

and Cold Waves Drought: period with below-average precipitation

Model the results of a drought and a heat wave occurring at the
same tinie,

Drought Heat Wave
crop damage
b. water . orages

c. loss of topsoil

0
2
-
Describethc cause of cold waves. =
Cold waves occur when a large continental polar air mass =
E
=
E
E

stays over a region for days or weeks, causing unusually cold

temperatures.

= Analyze It Review what can happen during a drought and heat wave. What might be the
effect of a cold wave?

Accept all reasonable responses. Sample answer: A cold wave might be harmful to many

living things. Fuel costs and usage would rise. People caught in the cold could suffer

hypothermia or other ill effects. Many plants could be damaged and animals could freeze

if the cold weather were prolonged.
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Loy !mll.l. i

Current Climate Change

Skim Lesson 3 in your book. Read the headings and look at the photos and illustrations, Idewtify Hire
things that you want to learn more about, Write your ideas in your Science Journal,

Main Idea

Regional and Global
Climate Change

Human Impact on
Climate Change

2Py

o &)
i

Zﬂlﬂ.:)

Details

Summaridertl’s air temperature over the past 100 years.

1880-1900 temperatures femained steady
19001945 temperatures increased slightly
1945-1975 temperatures cooled
1975-2000+ temperatures. increased steadily

£ == Define global warming, and explain the conclusion of the
Intergovernmental Panel on Climate Change (IPCC).

Global warming: the rise in Earth's average surface

temperature during the past 100 years

The IPCC concluded that most of the temperature increase

is due to human activities such as burning

fossil fuels and deforestation

Explainfiow greenhouse gases affect Earth’s temperatures.

Natural Greenhouse Effect
Carbon dioxide Temperatures sultable for
{CDE} me.thﬂne iife are muintﬂined

and water vapor
absorb

Earth's outgoing infrared

radiation
Over the Last 120 Years
An increase In CO; levels Average surface
temperatures have been
causes greater P '
rising
greenhouse effect ‘:>
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Lesson 3 | Current Climate Change (continued)

Main Idea Details

Identifythree natural sources of carbon dioxide (CO3).

1. volcanic eruptions
2. forest fires
3, cellular respiration —

£ == Recallfwo lnunnan-caused sources of carbon dioxide (CO»).

burning fossil fuels

Human sources < deforestation

== Explain how acrosols are released into the atmosphere.

Aerosols reflect
sunlight back into space,
releases / : cooler
aerosols, which resultsni ==="=7
which are temperatures.
Burning tiny liquid
fossil —| or solid
fuels particles
Clouds wh ___large
amounts of aerosols have
\ smaller choid
droplets that_Feflect
more sunlight, which :;
cools climate. %
Climate and Society Identifythe problems climate change poses for society. ::
Cause —p Effect &
=
heat waves ricd
drought food and water shortages
excessive rainfall flooding and mudslides
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Lesson 3 | Current Climate Change (continued)

Main Idea Details

Explainthe envirommental impacts of climate change.

Warmer Temperatures

a. cause more water fo- evaporate

heavy rainfall

, producing

frequent

and storms.

glaciers and polar ice sheets and cause>co evel

p, melt
to rise.

c. melt the froe— 52" _ 5 the Arctic, changing™@ration

patterns.

d. cause extreme weather events to

become more common.

Predicting Climate @ Define the global climate model (GCM), and explain the
Change limitations of the model’s predictions.

GCM. IS @ set of complex equations used to predict future

real data
# Describefwo activities of increasing human populations that might

()')jt g affect climate.

2018 4, continued clearing of forests for expanding cities

2. increased amount of greenhouse gases and other

pollutants released into the atmosphere

Identify two ways people can reduce greenhouse gases.

Students might also list 4, develop alternative sources for energy
planting trees, conserving
fuel, and recycling. 2. reduce automobile emissions

= Synthesize It Identify ways that people in your community could help to reduct
greenhouses gases.

Accept all reasonable responses. Answers might include recycling; developing means o

alternative transportation, such as public transportation, walking, riding bikes, or car

pooling; and planting trees.
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Chapter Wrap-Up

Now that you have read the chapter, think about what you have learned, Complete the What 1 Learned
columm on the first page of the chapter.

Use this checklist to help you study.
< Complete your Foldables” Chapter Project.

< Study your Science Notebook on this chapter.
< Study the definitions of vocabulary words.
- Reread the chapter, and review the charts, graphs, and illustrations,
- Review the Understanding Key Concepts at the end of each lesson.
< Look over the Chapter Review at the end of the chapter.

THE

g'G Summarize It Reread the chapter Big Idea and the lesson Key Concepts. Analyze the
“F information you have learned about climate. Explain how climate affects vour life.

Accept all reasonable responses: Students should mention temperature and

precipitation. They should explain how the climate affects their activities, the way they

dress, the sports they participate in, and the way their homes are built.

S E . :;
o5 4
00>

B

ChallengeExamine the effects of urban sprawl in your area. Describe how the changes made by an
expanding city might affect the local climate.
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