6th Grade
Distance Learning Packet
Weeks of 4/13/20 and 4/20/20
Dear Student and Family,
This packet contains the work your student should complete during the weeks of 4/13 and 4/20.
To earn credit this week, students need to join their teachers’ Office Hours on Zoom as often as
possible. They do not need to attend every day – just often enough to check in and communicate to
their teachers that they are working on the packet. We encourage students to join as many Office
Hours as they can. Teachers will post the Zoom schedule and links on Class Dojo.
If they can’t join Zoom – they should call their teacher one or two times per week to get help on the
work and check in/show that they are completing the work.
You will be able to drop off the completed packets in future weeks, including when we
distribute the Chromebooks. Please hold onto all completed packets.
Please continue to monitor Class Dojo for updates, including on when Chromebooks will be
distributed. In the meantime, we encourage you to sign up for two months of free internet
($9.99/month after that) through Internet Essentials.
We remain extraordinarily grateful for the support and partnership of all of our families. We hope that
you all stay safe and healthy, and we look forward to seeing you again soon.
Sincerely,
Corey Dwyer
Principal

Go online to view the digital version of
the Hands-On Lab for this lesson and to
download additional lab resources.

CAN YOU EXPLAIN IT?
How was this city suddenly buried without warning?

In the 1700s, scientists in Italy discovered a city that had been buried for over 1,900 years. As they
dug down to see more and more of the city, they discovered that the buildings and other structures
were still standing. And it appeared that the city had been buried very suddenly. There were cavities
in the ground in the shapes of people and animals all over the city. The city’s inhabitants had been
buried suddenly, and over hundreds of years the bodies had decayed. Scientists began filling the
cavities with plaster or cement and letting it dry. Then they carefully removed the material around the
cement so they could see the shape of the cavity. One of these cement casts is shown in the photo.

© Houghton Mifflin Harcourt • Image Credits: ©Keith Heron/Alamy

1. What could have buried this city and its people so suddenly?

EVIDENCE NOTEBOOK As you explore this lesson, gather evidence to help
explain what could have suddenly buried this ancient city.
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EXPLORATION 1

Describing Natural Hazards and Natural Disasters
A naturally occurring event that can have a negative effect on humans or the
environment is called a natural hazard. Natural hazards include floods, storms,
droughts, avalanches, wildfires, earthquakes, tsunamis, hurricanes, tornadoes, and
volcanic eruptions. Natural hazards also include the spread of disease and space-related
hazards such as meteorite impacts. Humans cannot control the causes of natural
hazards. However, understanding these events can help humans find ways to make
these events less destructive. Humans can identify areas where natural hazards are likely
to occur and find ways to prepare for these events.
Natural Hazard Risk in the United States
This map shows where the risk is greatest for tornadoes, hurricanes, and earthquakes.
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Earthquakes are sudden, short-term,
geologic events in which the ground
shakes violently.

Hurricanes are massive storms that
are characterized by high winds,
heavy rain, and coastal flooding.

Tornadoes are weather events that
involve strong, rotating winds and
may involve hail and rain.

2. Discuss Do any of the natural hazards shown on the map occur where you live? Do
you know why or why not? Discuss your ideas with a partner.
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Natural Hazards and Natural Disasters
Any natural hazard can become a natural disaster if it causes widespread injury, death,
or property damage. A natural disaster may occur in only one small area, or it may cover
large areas—even several countries. As the human population increases, the number
of natural disasters increases as well. Whenever a natural hazard affects a heavily
populated area, the chance of it becoming a natural disaster increases.
3. Label each photo to show whether it is a natural hazard or a
natural disaster.

© Houghton Mifflin Harcourt • Image Credits: (t) ©NOAA/Getty Images; (b) ©Mike Theiss/
National Geographic Magazines/Getty Images

Sometimes,
hurricanes
occur over
the ocean
and never
reach land.
This satellite
image shows
several large
hurricanes.
Hawaii is in the
middle of the
image.

Hurricanes
with strong
winds and
heavy rain can
cause flooding
and structural
damage if they
reach land. This
photo shows
Hurricane
Isaac when it
struck Gulfport,
Mississippi in
2012.
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Types of Natural Hazards
There are many types of natural hazards. Weather hazards include thunderstorms, tropical
storms, lightning, and tornadoes. Too much rain can cause floods, erosion, and landslides.
Too little rain can cause droughts, which are climate hazards. Geologic hazards include
earthquakes and volcanic eruptions. Earthquakes can cause ground shaking, landslides,
and tsunamis. Volcanic eruptions can bring molten rock, hot gases, and volcanic ash to
Earth’s surface. Other types of natural hazards include wildfires, space-related hazards
such as asteroid impacts, and widespread diseases. Sometimes natural hazards are related
to each other. For example, an area is more likely to have wildfires during a drought.
Earthquakes can cause tsunamis that rapidly flood coastal areas.
Worldwide Natural Disasters, (1995–2015)
Natural hazard type

Number of occurrences

Percentage of total (%)

Flood

3,062

43

Storm

2,018

28

Earthquake

562

8

Extreme temperature

405

6

Landslide

387

5

Drought

334

5

Wildfire

251

3

Volcanic eruption

111

2

Source: The Centre for Research on the Epidemiology of Disasters, United Nations Office for Disaster Risk
Reduction, The Human Cost of Weather Related Disasters, 1995–2015

© Houghton Mifflin Harcourt

4. Draw Create a circle graph or another type of graphic to show what percentage of
all worldwide natural disasters each hazard type represents.
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Geologic Hazards
Geologic hazards are caused by geologic processes such as plate motion. Some geologic
hazards, such as landslides, earthquakes, tsunamis, and volcanic eruptions, can happen
quickly or without warning.

When groundwater dissolves rock
below the surface, the ground can
suddenly collapse to form a sinkhole.

Earthquakes occur when slabs of Earth’s
crust move and release energy, causing
violent shaking.

A tsunami is a powerful wave caused
by movement of ocean water after an
earthquake, a landslide, or an eruption.

© Houghton Mifflin Harcourt • Image Credits: © tl Moises Castillo/AP Images © tc Dario Mitidieri/
Photonica World/Getty Images © tr AGUS/AFP/Getty Images © bl Michael B. Thomas/Getty Images
© bc INDRANIL MUKHERJEE/AFP/Getty Images © br Noam Galai/WireImage/Getty Images

Weather and Climate Hazards
Weather describes the conditions in the atmosphere at any given time. Climate describes
long-term weather patterns. Weather and climate hazards include droughts, hurricanes,
tornadoes, blizzards, severe thunderstorms, and floods. Severe storms can have heavy
rain, lightning, high winds, and hail, and they can lead to tornadoes and floods.

When heavy rain cannot soak into the
ground it runs over Earth’s surface and
causes a flood.

During a drought, too little rain causes
the land to dry out, and plants are
unable to get the water they need.

Very cold temperatures and strong
winds combined with extreme amounts
of snowfall cause a blizzard.

EVIDENCE NOTEBOOK
5. What kinds of natural hazards could suddenly bury a city and the people
who live there? Record your evidence.

Lesson 1 Natural Hazards
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Natural Hazard Data
Historical data from past natural hazards help us understand the causes and effects
of natural hazards and allow us to see patterns in hazard occurrences. Depending on
the natural hazard, data could include location, time, and duration. It may also include
frequency, or how often events occur, and magnitude, or how large events are. Current
conditions are also monitored to learn about natural hazards. For example, weather
instruments collect data on current atmospheric conditions. Meteorologists analyze
these data to determine when and where a storm might occur.
6. Look at the data in the two maps. Is there a correlation between historic earthquake
locations and earthquake hazard level? Explain.

Historic Earthquakes in the United States
This map shows
the locations
of some
significant
earthquakes
that have
happened in
the United
States since
the 1800s. It
also shows the
locations of
tectonic plate
boundaries.
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Highest hazard

This map shows
how probable
a future
earthquake
is within the
United States.

Do the Math

Interpret Natural Disaster Data
The table shows the number of people affected by weather and climate disasters.
Effects of Weather and Climate Disasters Worldwide, (1995–2015)
Natural hazard type

Number of people affected (excluding deaths)

Flood

2,300,000,000

Drought

1,100,000,000

Storm

660,000,000

Extreme temperatures

94,000,000

Landslide and wildfire

8,000,000

Source: The Centre for Research on the Epidemiology of Disasters, United Nations Office for Disaster
Risk Reduction, The Human Cost of Weather Related Disasters, 1995–2015

7. One researcher claimed, “Between 1995 and 2015, more than twice as many people
were affected by floods as were affected by droughts and extreme temperatures.”
STEP 1

Use the variables to write an expression to find out if the
researcher’s claim is true. You can divide the number of
people affected by floods by the total number of people
affected by droughts and extreme temperatures.
number affected by floods
________________________________
= ______________

© Houghton Mifflin Harcourt

(number affected by droughts +
number affected by extreme temperatures)

f = number affected by
floods
d = number affected by
droughts
e = number affected by
extreme temperatures

STEP 2

Simplify the expression by dividing. Round to the nearest hundredth.

STEP 3

Do the data support the researcher’s claim? Explain.

8. Based on your results, do you think the researcher should reword the claim? Explain.

Lesson 1 Natural Hazards
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EXPLORATION 2

Interpreting Patterns in Volcanic Data
A volcano is a place where molten rock and gases can rise from Earth’s interior to the
surface. Volcanoes are located on continents and at the bottom of the ocean. Some
volcanoes are tall mountains, while others are just cracks in Earth’s surface. A volcanic
eruption is a geologic hazard in which molten rock—called magma or lava—gases,
ash, and other materials are released onto Earth’s surface and into the atmosphere.
9. Match these terms to the photos: explosive, quiet.

A. During
lava oozes downhill.

eruptions,

Explore
ONLINE!

B. During
eruptions, lava,
ash, and gases shoot into the air.

When a volcano erupts, molten rock reaches Earth’s surface. Once at the surface, the
molten rock is called lava. Not all volcanic eruptions are the same. Some are explosive,
forcefully throwing hot lava, ash, and gases into the air. Volcanic eruptions may also be
quiet or slow, with lava oozing out and flowing downhill.
Volcanoes erupt on Earth every day, but most eruptions are small or far from
human populations. Only some of Earth’s volcanoes have erupted in the past 10,000
years. These are considered active volcanoes. Those that have not erupted in the past
10,000 years are considered dormant volcanoes. If geologists agree that a volcano is not
likely to erupt ever again, it is considered an extinct volcano.

Volcano Classification and Volcanic Hazards
Volcanic eruptions are natural disasters when they occur near populated areas and
cause property damage, injury, or death. Lava flows can burn down structures and start
wildfires. Gases can cause breathing issues. Hot ash over 1,000 °C can flow along the
ground. This is called a pyroclastic flow. Heat from volcanoes can melt ice and snow and
form a mudflow called a lahar. Both pyroclastic flows and lahars move rapidly downhill
and destroy things in their paths. Ash from explosive eruptions can be spread by wind in
the atmosphere and partially block sunlight, lowering Earth’s temperature over a period
of months to years. Volcanic ash can also contaminate water supplies. Large eruptions
may cause earthquakes and tsunamis. Shaking from earthquakes can damage buildings
and roads. Tsunamis are powerful ocean waves that can flood coastal areas.
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© Houghton Mifflin Harcourt • Image Credits: (l) ©Marc Szeglat/Moment Video RF/Getty
Images; (r) ©Byelikova Oksana/Shutterstock

Volcanic Eruptions

Volcanic Explosivity Index (VEI)
Eruption cloud
height (km)

VEI
number

Type of
eruption

Minimum volume of material
erupted (cubic kilometers, km3 )

0

nonexplosive

0.000001

<0.1

1

gentle

0.00001

0.1–1

2

explosive

0.001

1–5

3

severe

0.01

3–15

4

cataclysmic

0.1

10–25

5

paroxysmal

1

>25

6

colossal

10

>25

7

super-colossal

100

>25

8

mega-colossal

1,000

>25

Scientists compare
the magnitudes of
volcanic eruptions
by using the
Volcanic Explosivity
Index (VEI). The
scale starts at 0 and
has no upper limit.
The largest known
eruption had a
magnitude of 8.

Source: USGS Volcano Hazards Program

Selected Eruption Comparison

Toba
74,000 years ago
2,800 km 3

Lassen Peak, CA
6,000,000 m 3 (0.006 km 3)

Yellowstone
Huckleberry Ridge
2.1M years ago
2,450 km 3

Wilson Butte Inyo Craters, CA
250,000,000 m3 (0.05 km 3)

Yellowstone
Lava Creek
640,000 years ago
1,000 km 3

Mount St. Helens, 1980
250,000,000 m3 (0.25 km 3)
Pinatubo Novarupta
1991
1912
5 km 3
13km 3

Long Valley
Caldera
760,000 years ago
580 km 3

© Houghton Mifflin Harcourt

Yellowstone
Mesa Falls
1.3M years ago
280 km 3

Source: USGS, Yellowstone Volcano Observatory, “How Much Magma Erupts?” 2015

Source: USGS, Yellowstone Volcano Observatory, “How Much Magma Erupts?” 2015

10. Mount Pinatubo erupted in 1991, as a(n)
categorized as a(n)

on the VEI and is therefore
eruption.

Lesson 1 Natural Hazards
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Volcanic Hazards
The diagram and photos illustrate some of the hazards associated with a volcanic eruption.
eruption cloud
eruption column

vent
ash fall

pyroclastic flow
landslide
lava flow

lahar

fumaroles

magma

crack

groundwater

A pyroclastic flow can destroy buildings, forests, and
croplands and can kill living things. Pyroclastic flows can
travel at speeds of up to 700 km/h.

A lahar is a mudslide that is like a flood of concrete. A lahar
can travel at speeds up to 200 km/h and can crush or carry
away everything in its path.

Lava can surround and cover objects in its path. When lava
cools, the objects are buried under hardened rock. Lava can
flow at speeds up to 60 km/h and can also trigger wildfires.

As volcanic ash falls from the sky for hours to weeks after an
eruption, it can bury everything, including buildings, homes,
forests, and crops.

EVIDENCE NOTEBOOK
11. Could a volcanic eruption suddenly bury a city and its inhabitants?
Record your evidence.
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© Houghton Mifflin Harcourt • Image Credits: © (tl) Y. T. Haryono/Anadolu Agency/Getty
Images © (tr) Matthew Oldfield/Science Source © (bl) Ulet Ifansasti/Getty Images AsiaPac/
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earthquake

Do the Math

Analyze Eruption Data
Although every volcanic eruption is different, scientists can compare the explosiveness,
frequency, and size of volcanic eruptions. The table compares eruption size to eruption
frequency and provides examples of volcanoes that fall into each category.

Mount Vesuvius, on the coast of Italy, has produced eight major eruptions within the last 17,000 years.
These eruptions included lava, pyroclastic flows, and ash clouds.

© Houghton Mifflin Harcourt • Image Credits: ©Alberto Incrocci/The Image Bank/Getty
Images

Volcanic Eruption Frequency and Size
Eruption size (km3)

Eruption frequency (approximate)

Volcano example(s)

<0.001

Daily

Kilauea, Stromboli

0.001–0.01

Weekly to monthly

Etna

0.01–0.1

Annually

St. Helens (1980)

1–10

Once every 10 to 100 years

Pinatubo (1991), Vesuvius (79)

10–100

Once every 100 to 1,000 years

Krakatau (1883), Katmai (1912)

100–1,000

Once every 1,000 to 10,000 years

Tambora (1815)

> 1,000

Once or twice every 100,000 years

Yellowstone, Toba

Source: Oregon State University, “How Big Are Eruptions?” 2017

12. Look at the table. Eruption size is the volume of material erupted. Eruption
frequency is approximately how often an eruption of that size occurs. Is there a
relationship between eruption size and eruption frequency?

Lesson 1 Natural Hazards
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EXPLORATION 3

Interpreting Patterns in Tornado Data
A tornado is a rapidly spinning column of air extending from a storm cloud to the ground.
Tornadoes are weather hazards that are most common in spring and summer. This time
of year is sometimes referred to as “tornado season.”

Tornadoes
Severe thunderstorms can bring heavy rain, hail, high winds—and tornadoes. Tornadoes
can develop when rotating thunderstorms, called supercells, occur. However, not all
supercells form tornadoes. A combination of factors must be present for a tornado to
form. A body of warm, moist air must collide with a body of cooler, drier air. As a result,
winds at different altitudes blow at different speeds and cause a column of air in the
thunderstorm to spin. Because the air pressure is low in the middle of the spinning
column, air in the middle of the column rises. The result is that the spinning column of air
rotates in a vertical direction and drops below the thunderstorm to form a funnel cloud.
When the funnel cloud touches the ground, it becomes a tornado.
A tornado can last anywhere from a few seconds to more than an hour. Most
tornadoes last less than ten minutes. More than 1,000 tornadoes occur in the United
States each year, but they are not evenly distributed across the country. Most tornadoes
occur in the middle of continents. In the United States, the area where most tornadoes
happen is called “Tornado Alley.” You can find out about the average number of
tornadoes per year in each state by studying the map.

EVIDENCE NOTEBOOK
13. As you explore this section, think about whether a tornado could
suddenly bury a city and its inhabitants. Record your evidence.
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© Houghton Mifflin Harcourt • Image Credits: (bg) ©Ryan McGinnis/Moment/Getty Images;
(inset) ©Minerva Studio/Shutterstock

This mobile
Doppler radar
truck was used
to collect data
from a storm in
Nebraska that
caused several
tornadoes like
the one shown
in the inset.
These data help
scientists better
understand
how, when,
and where
tornadoes form
and end.

Average Annual Number of Tornadoes in the United States (1991–2010)
14. This map shows
the average
number of
tornadoes per
year in each
state. Color in
the ten states
that have the
highest average
number of
tornadoes.
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Tornado Classification and Hazards
When a tornado strikes a populated area and is strong enough, it can cause damage,
injury, or death. Its strong winds destroy many objects in its path, including buildings,
roads, trees, crops, and sometimes people and other animals. A tornado that causes
these types of damage is considered a natural disaster.
Meteorologists collect tornado data, such as a tornado’s path, wind speeds, duration,
and temperatures. These data are organized into tables, graphs, and maps and then
analyzed to help us understand the causes of tornadoes and their effects on people and the
environment. Tornado data are also analyzed to identify areas at risk for tornado hazards
and to make predictions about when and where tornadoes might occur. The Enhanced
Fujita (foo•JEE•tuh) Scale, also known as the EF Scale, describes tornado damage.

© Houghton Mifflin Harcourt

The Enhanced Fujita Scale
EF rating

Wind speeds (km/hr)

EF-0

105–137

EF-1

142–177

EF-2

179–217

EF-3

219–265

EF-4

267–322

EF-5

Over 322

Expected damage
Chimneys damaged; tree branches broken; shallow-rooted trees
toppled.
Roof surfaces peeled off; windows broken; some tree trunks
snapped; garages may be destroyed.
Roofs damaged; manufactured homes destroyed; trees snapped or
uprooted; debris entered air.
Roofs and walls torn from buildings; some small buildings
destroyed; most forest trees uprooted.
Well-built homes destroyed; cars lifted and blown some distance;
large debris flew through the air.
Strong houses lifted, concrete structures damaged; very large
debris flew through the air; trees debarked.

Source: NOAA

Lesson 1 Natural Hazards
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15. These photos show different places where a tornado occurred. How would you rate
the damage caused by each tornado based on the Enhanced Fujita (EF) Scale?

This tornado uprooted a few shallow-rooted trees and
damaged many chimneys in the neighborhood.

This tornado damaged all of the homes in this community
and tossed large debris and several cars through the air.

Language SmArts

Compare Tornado Data
Average Number of Tornadoes per Month in the United States (1991–2010)
300

200
150
100
50
0

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Month
Source: NOAA,
National
Source:
NOAA Climatic Data Center, “U.S. Tornado Climatology,
Historical Records and Trends,” 2011
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© Houghton Mifflin Harcourt • Image Credits: (l) ©JEAN-SEBASTIEN EVRARD/AFP/
Getty Images; (r) ©Joshua Lott/Bloomberg/Getty Images

250
Number of tornadoes

16. A researcher wants to
collect tornado data from
the three states where
tornado risk is highest.
Where and when should
the researcher collect
data? Support your claim
by citing evidence from
this graph and from the
map of tornadoes in the
United States.

LESSON 1 SELF-CHECK

Can You Explain It?
Name:

Date:

How was this city suddenly buried without warning?

EVIDENCE NOTEBOOK
Refer to the notes in your Evidence Notebook to help you construct an
explanation for what could have suddenly buried this city.

© Houghton Mifflin Harcourt • Image Credits: ©Keith Heron/Alamy

1. State your claim. Make sure your claim fully explains what could have suddenly
buried this city and its people and why the people were unable to escape.

2. Summarize the evidence you have gathered to support your claim and explain
your reasoning.

Lesson 1 Natural Hazards

23

LESSON 1 SELF-CHECK

Checkpoints
Answer the following questions to check your understanding of the lesson.
3. After a volcanic eruption, where would you expect to find lahar deposits?
A. on the side of the volcano
B. in the crater of the volcano
C. in a valley leading away from the volcano
D. on the hilltops surrounding the volcano
Use the photo to answer Question 4.
4. Which of the following natural hazards could
have caused the ash damage in this photo?
Select all that apply.
A. flood
B. hurricane
C. volcanic eruption
D. earthquake
E. wildfire

5. Which of the following
statements is true?

Number of EF-1 and Larger Tornadoes in the United States (1954–2014)

A. The number of tornadoes
per year remains
about the same.

C. The number of tornadoes
per year is increasing
each year.
D. The number of tornadoes
per year is decreasing
each year.
6. Which of the following periods
had the fewest tornadoes?
A. 1960–1964
B. 1970–1974
C. 1985–1989
D. 2005–2009

24
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800
700
Annual count

B. The number of tornadoes
per year varies from
year to year.
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Year
Source: NOAA, National Weather Service Storm Prediction Center, “U.S. Annual
Count of EF-1+ Tornadoes, 1954 through 2014”

© Houghton Mifflin Harcourt • Image Credits: ©Arief Priyono/LightRocket/Getty Images

Use the graph to answer Questions 5–6.

LESSON 1 SELF-CHECK

Interactive Review
Complete this section to review the main concepts of the lesson.
Natural hazards are naturally occurring events such as wildfires, earthquakes, and
hurricanes. Natural disasters are natural hazards that negatively affect humans.
A. Explain the difference between a natural hazard
and a natural disaster. Provide two examples of
natural hazards that are not natural disasters.

A volcanic eruption is a geologic hazard. Any type of volcanic eruption can become a
natural disaster.

© Houghton Mifflin Harcourt • Image Credits: © (t) AGUS/AFP/Getty Images © (c) Bettmann/
Getty Images © (b) Joshua Lott/Bloomberg/Getty Images

B. Describe a volcanic hazard and explain how it
could become a natural disaster.

A tornado is a weather hazard that forms quickly and with little warning. A tornado can
become a natural disaster.
C. Describe how the terms “Tornado Alley” and
“tornado season” are related to the analysis of
data about tornadoes.

Lesson 1 Natural Hazards
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LESSON 2

This flood in New Jersey was caused by the melting of snow
and ice after a major snowstorm. Understanding weather
patterns can help people forecast natural hazards like floods.

By the end of this lesson . . .

you should be able to analyze natural hazard
data to forecast the likelihood of future events.
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© Houghton Mifflin Harcourt • Image Credits: ©Andrew Renneisen/Getty Images North
America/Getty Images

Natural Hazard Prediction

Go online to view the digital version of
the Hands-On Lab for this lesson and to
download additional lab resources.

CAN YOU EXPLAIN IT?
Why is there a tsunami hazard warning sign on this calm beach?

This beach on the east coast of New Zealand is a popular recreation spot.

© Houghton Mifflin Harcourt • Image Credits: ©Rafael Ben-Ari/Alamy

1. Some coastal areas are at a higher risk for tsunamis than others are. How do we
know which coastal areas are more likely to be affected by tsunamis?

EVIDENCE NOTEBOOK As you explore this lesson, gather evidence to help
explain how we know which coastal areas are at risk for tsunamis.
Lesson 2 Natural Hazard Prediction
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EXPLORATION 1

Predicting Natural Hazards
If the sky is full of dark clouds, you might predict that rain is about to fall. Making
predictions is an important part of science. Natural hazard predictions can prevent
natural disasters because warnings can be issued to help people prepare.
2. People living near this stream think that if heavy
rains continue, the stream will overflow and flood
their homes. What information might these people
be using to make this prediction?

When it rains, water runs downhill and collects along the
lowest elevations in an area, such as this stream.

Natural hazard predictions are efforts to forecast the occurrence, intensity, and effects of
natural hazards. Some natural hazards are not predictable. Other hazards follow known
patterns or are preceded by precursor events. If precursor events or patterns can be
detected far enough in advance, a prediction may be made. For example, a precursor
event to a flood may be heavy rainfall over a short period of time. Natural hazard
predictions can help people reduce the effects of a natural hazard or even prevent some
natural disasters.
Natural hazard predictions involve some uncertainty. Uncertainties can include
a hazard’s exact location, timing, magnitude, and whether it will actually happen.
Certainty generally increases as the time of the predicted event gets closer. Natural
hazard predictions are improved by gaining a scientific understanding of hazards,
collecting and analyzing data, and using monitoring technology. Advances in science
and technology can help improve natural hazard predictions. These advances can help
us prepare for the effects of natural hazards. Societal needs, such as keeping people safe,
drive development of these advances.

Scientific Understanding
A natural hazard prediction can be improved by
gaining scientific understanding of a natural hazard. To
gain scientific understanding, you can start by asking
questions that can be answered by using scientific
methods. For example, if you wanted to understand
more about avalanches, you might ask: On which
slopes are avalanches most common? What weather
conditions are related to avalanches? What types of
snow are related to avalanches? To answer these kinds
of questions, you can collect and analyze data, use
models, or conduct experiments. These practices help
scientists better understand natural hazards.
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Scientists analyze the snow conditions on slopes to
determine how likely an avalanche is to occur.

© Houghton Mifflin Harcourt • Image Credits: (t) ©diverroy/iStock/Getty Images Plus/
Getty Images; (b) ©Glenn Asakawa/The Denver Post/Getty Images

Natural Hazard Predictions

Historical Data
Historical data are used to evaluate the likelihood that a natural hazard will happen in
a given place. Historical data can include the locations of past events as well as their
frequency, magnitude, and effects on the environment or people. Some hazards, such
as volcanic eruptions, landslides, and earthquakes, tend to occur in specific areas.
However, these hazards can happen at any time of the year. Hazards such as hurricanes
and tornadoes tend to happen in specific places and during specific times of the year.
Historic Hurricane and Tropical Cyclone Paths
The lines on this map show the
paths of past hurricanes and
tropical cyclones. These data
help us identify where hurricanes
are likely to occur in the future.
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Data from Monitoring
Scientists use technology to monitor conditions
that relate to the occurrence of natural hazards. For
example, satellites orbit Earth and collect weather
data. These data go into computer models that
help scientists predict weather-related hazards. For
hazards that are likely to occur in specific locations,
monitoring technology may be designed for and
placed in those areas. For example, underwater
earthquakes, landslides, and volcanic eruptions
can be precursor events to tsunamis. So, scientists
monitor ocean water movement after those events
in order to predict tsunamis. Tsunami sensors might
be put on buoys or on the sea floor to detect water
movement in areas at high risk of tsunamis.

This tsunami in Miyako City, Japan was caused by an
earthquake on the ocean floor. The waves arrived less than
one hour after the earthquake. Luckily, many people received
warnings before the waves struck thanks to monitoring data.

EVIDENCE NOTEBOOK
3. How might scientific understanding, historical data, and monitoring help
to determine where tsunami hazard signs should be placed? Record your
evidence.
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EXPLORATION 2

Predicting Geologic Hazards
Geologic hazards include volcanoes, earthquakes, tsunamis, sinkholes, and landslides.
Different areas experience different geologic hazards. For example, areas near tectonic
plate boundaries experience more earthquakes than areas far from plate boundaries.
The likelihood of a geologic hazard occurring in a specific location can be determined.
But the timing and magnitude of geologic hazards are difficult to predict.
Worldwide Distribution of Earthquakes and Volcanoes
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In 2010, a major earthquake shook the ground and
toppled buildings in Haiti. Earthquakes happen suddenly
and currently cannot be predicted.
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Earthquake

Tectonic plate boundary

Scientists predicted the eruption of Mount Pinatubo
in 1991. The predictions helped thousands of people
evacuate before falling ash and lahars destroyed villages.

© Houghton Mifflin Harcourt • Image Credits: (l) ©Design Pics/Reynold Mainse/Perspectives/
Getty Images; (r) ©Pool AVENTURIER/Loviny/Gamma-Rapho/Getty Images
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5. Discuss Look at the photo of the effects of the Mount Pinatubo eruption. Predicting
volcanic eruptions such as this one can save lives and prevent injuries. How do you
think scientists predicted this eruption?

Predictions of Volcanic Eruptions
Predictions of volcanic eruptions usually include the likelihood of an eruption within a
given time frame. They might also identify possible hazardous effects or related hazards,
such as lava flows or wildfires. To determine the likelihood of a volcanic eruption,
scientists analyze data, such as the locations of active volcanoes or a certain volcano’s
past eruptions. Eruption predictions are not always certain because most volcanoes do
not erupt on regular schedules. Before some eruptions, specific conditions or precursor
events can be identified. Therefore, scientists monitor some volcanoes to watch for
changes in conditions and precursor events. Data from monitoring help scientists
predict the likelihood of an eruption. However, precursor events and changes in a
volcano’s conditions may occur without ending in an eruption.

© Houghton Mifflin Harcourt • Image Credits: ©USGS/Corbis/VCG/Getty Images

Scientific Understanding
Scientists study the causes and effects of volcanic eruptions. Scientists know that before
an eruption, molten rock in Earth’s interior, called magma, moves closer to the surface.
The movement of the magma cracks the surrounding rock and causes swarms of small
earthquakes. The moving magma also releases gases into the air and causes the ground
surface to change shape.
Scientists study volcanoes to determine whether a volcano is active. They also see
whether an eruption could result in a natural disaster. Because scientists have identified
where active volcanoes exist around the world, they can identify areas that are at risk
for eruption-related natural disasters. For example,the map shows that there are many
active volcanoes along the west coasts of North and South America.
This lava flowed
over 20 km
downhill from the
Kilauea volcano.
It stopped just
outside the town of
Pahoa, Hawaii.
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Data from Past Eruptions

Mauna Loa Eruption Data 1832–2004
Past eruption data for a volcano can include
General Information
Eruption History
eruption timing, precursor events, and eruption
1832, 1843, 1849, 1851, 1852,
Location:
types. For example, volcanic rocks and ash
1855–1856,
1859, 1865–1866,
Mauna Loa, Hawaii
layers from past eruptions can tell how often
1870 (?)*, 1871, 1872, 1873,
and how explosively a volcano has erupted
Type and Elevation:
1873–1874, 1875, 1876, 1877,
in the past. This helps scientists determine
Shield volcano,
1879, 1880, 1880–1881, 1887,
whether a volcano is active and what type of
4,170 m (13,681 ft)
1892, 1896, 1899, 1903, 1907,
eruption, if any, is likely to happen in the future.
Eruption Style:
1914–1915, 1916, 1919, 1926,
For example, a volcano that explosively erupted
Nonexplosive, with
1933, 1935–1936, 1940, 1950,
and made large amounts of ash in the past most
steady lava flows
1975, 1984
likely will have a similar eruption in the future.
*The question mark indicates that the exact year of the eruption
Mauna Loa is an active volcano located on
is not known.
the Big Island of Hawaii. It is a shield volcano.
Source: USGS, Hawaii Volcano Observatory, “Summary of
This means that it is a broad dome with
Historical Eruptions, 1843–Present”, 2004
gently sloping sides. Shield volcanoes often
have steady lava flows rather than explosive
eruptions. Many eruptions of Mauna Loa have been witnessed by people living in Hawaii.
For safety, scientists monitor many active volcanoes near populated areas.
6. Mauna Loa erupted on average once every four years between 1832 and 1984. From
1870 to 1880, the number of eruptions was greater / fewer than average.
Beginning in 1940, eruptions were more / less frequent than average.

Scientists monitor volcanoes by using technology that detects slight changes in the
ground and air around a volcano. They use GPS instruments and thermal imaging sensors
set on planes and satellites. These instruments show if magma is moving or if the ground
is changing shape. They use seismometers, which detect vibrations in the ground, to
monitor earthquake activity. Increases in local earthquakes can show movements of
magma before a volcanic eruption. Scientists also use tiltmeters to monitor changes in
the volcano’s shape that are related to pressure changes inside the volcano. They also
measure the concentration of gases around volcanic vents because the volcano may
release more of these gases just before an eruption.
Scientists use
tiltmeters to
see if a volcano
is expanding
or shrinking. They
use GPS stations
to see how much
the surface of
a volcano is
moving.
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Monitoring Volcanoes

Change in Distance Across Mauna Loa’s Summit Crater (2010–2015)
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Source: USGS Hawaiian Volcano Observatory, as quoted by Matt Piercy, North Hawaii News,
“Going with the flow,” 2017

Mauna Loa’s Earthquake Activity (2010–2015)
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Source: USGS Hawaiian Volcano Observatory, as quoted by Matt Piercy, North Hawaii News,
“Going with the flow,” 2017

7. The graphs show that Mauna Loa’s crater expanded / shrank and the number
of earthquakes increased / decreased. The data appear to be correlated.

© Houghton Mifflin Harcourt

Earthquake Prediction
Earthquakes can become natural disasters because the shaking can damage structures.
Earthquakes can also cause tsunamis, fires, and landslides. Scientists are able to identify
areas where earthquakes are likely to happen and cause damage. But they can’t predict
the timing of an earthquake. Scientists use historical data, seismograph data, and GPS
data to make earthquake risk maps. These maps show the relative likelihood of an
earthquake of a specific size happening in a given area within a given time frame.

EVIDENCE NOTEBOOK
8. What kinds of data might scientists collect in order to identify where
tsunamis are likely to occur? How can scientists predict when tsunamis
are likely to occur? Record your evidence.

Lesson 2 Natural Hazard Prediction
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Probability of a Magnitude 7.0 Earthquake Near Yellowstone National Park
A magnitude 7.0 earthquake is a large earthquake that could cause major damage, injury, or death.
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Probability of a 7.0 earthquake within the next 100 years.
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Probability of a 7.0 earthquake within the next 500 years.

Jackson

Probability of a 7.0 earthquake within the next 1,000 years.

9. The probability of a magnitude 7.0 earthquake happening in Bozeman, Montana in
the next 100 years is 0–1% / 1–10% / 10–20%.

Explain Earthquake Probability
10. Choose Big Sky, Island Park, or Jackson. Use the key to explain how the chance of a
magnitude 7.0 earthquake relates to the length of time for which the projection is
made for the town you have chosen.
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Do the Math

EXPLORATION 3

Predicting Weather and Climate Hazards
Weather hazards include thunderstorms, snowstorms, tornadoes, and floods. These
hazards occur in locations where the atmosphere, ocean, and land interact to create
specific conditions. Weather predictions describe what the weather is likely to be on a
particular day. A weather-hazard prediction indicates when and where dangerous
weather conditions are likely to develop. Warnings about weather hazards are issued
only minutes to days before a potential event.
Climate hazards are large-scale phenomena that are related to long-term weather
patterns. Climate hazards include droughts, sea-level changes, and wildfires.
Worldwide Tornado Risk
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11. Look at the map and the photo. We know where
tornado risk is high, but do you think we can
prevent tornadoes from causing damage and
injury? Explain.

In 2011, a tornado destroyed this house in North Carolina.
A tornado warning was issued about 24 minutes before the
tornado struck the area.

Lesson 2 Natural Hazard Prediction
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Predicting Tornadoes
Tornadoes are rapidly spinning columns of air that extend from storm clouds to the
ground. Their winds can travel at almost 500 kilometers per hour. They can destroy
neighborhoods or entire towns in seconds, sometimes causing fatalities. Their path of
destruction can be more than 1 kilometer wide and 100 kilometers long.
Tornadoes are difficult to predict with any certainty. Thus, tornado forecasts are
usually made for large areas and do not specify exact timing. However, predictions of
actual tornado events can be made only minutes or seconds before a tornado strikes.
Agencies such as the National Oceanic and Atmospheric Administration (NOAA) and the
National Weather Service (NWS) collect weather data that are used by meteorologists to
predict tornadoes. Data are collected by weather satellites, weather stations, and weather
balloons and from reports from trained weather observers. Data are used in computer
models to determine whether tornadoes are likely to form in specific conditions.

Scientific Understanding

© Houghton Mifflin Harcourt • Image Credits: ©Ryan McGinnis/Flickr/Getty Images

Tornadoes often form during a type of severe thunderstorm called a supercell. Supercell
thunderstorms do not always form tornadoes. Specific conditions make tornadoes
more likely. For a tornado to form, a body of warm, moist air must collide with a body of
cooler, drier air. As winds at different altitudes within the thunderstorm blow in various
directions or at different speeds, the air begins to spin. If the spinning air reaches the
ground, it becomes a tornado.
By analyzing data from supercell thunderstorms that do and do not form
tornadoes, scientists learn more about which conditions cause tornadoes.
Meteorologists can issue a tornado watch when the conditions are favorable for a
tornado to form. They issue a warning when a tornado has been spotted by weather
observers or on radar or satellite images.

This armored vehicle is designed to be driven into a tornado to gather important weather data.
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Historical Data
Meteorologists analyze historical data to determine when and where tornadoes are
most common. In the United States, tornadoes tend to strike during late afternoons
and evenings during spring, summer, and fall. However, tornadoes have struck in the
morning and in winter. Scientists also analyze historical data, such as this map of tornado
tracks in the United States, to determine where tornadoes are most common.
Tornadoes in the United States by Season (1991–2010)
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12. The tornado data on this map show a pattern. In the northernmost states
where tornadoes occur, most tornadoes occur in the
winter / spring / summer / fall. In the southeastern United States,
most tornadoes occur in the winter / spring / summer / fall.
Total number of Tornadoes in North Carolina by Month (1950–2015)
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Source: Data from the NOAA Storm Prediction Center. State Climate Office of
North Carolina, Tornadoes by the Numbers, 1950–2015

13. These historical data show that tornadoes are least likely to occur in North Carolina
in May / December.
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Monitoring
Weather conditions are monitored during supercell thunderstorms to determine the
likelihood of a tornado. Several types of monitoring technologies are used. For example,
Doppler radar uses radio waves to identify direction and intensity of precipitation,
wind direction and speed, and the locations of boundaries between large air masses.
Meteorologists look at wind patterns in supercell thunderstorms that show rotation.
Where the rotation is strong enough, tornadoes can form. This table and map were
made from weather monitoring data. The data were gathered before and during a
tornado outbreak in Raleigh, North Carolina and the surrounding region in 2011.
Weather Forecasts for Raleigh, NC, from April 12 to April 16, 2011
April 12, 2011

Forecast mentions a likely threat of upcoming severe weather on the evening of April 15th.

April 13, 2011

Forecast of severe weather is shifted to the daytime of April 16th.

April 14, 2011

NWS issues a prediction of a 30% chance of a major severe weather event on the 16th.

April 15, 2011

The likelihood of a severe weather event is increased to 45% and tornadoes are deemed
“likely” to occur.

April 16, 2011

In the morning, NWS issues a warning for afternoon severe thunderstorms and tornadoes.
In the afternoon, more than 30 tornadoes strike. Tornado warnings are issued for specific
areas an average of 20–30 minutes before the tornadoes strike.

Source: National Weather Service, Raleigh, NC, “April 16, 2011, North Carolina Tornado Outbreak
Event Summary,” 2012

NOAA Storm Prediction Center Outlooks and Confirmed Tornado Tracks
In the late afternoon on April 16th, 2011, several tornadoes were confirmed and a
prediction of more tornadoes was issued.
Enhanced Fujita Scale
0
1
2

NJ

OH

MD
Washington, D.C.

DE

Storm Prediction Center Outlook

WV
VA
KY

Richmond
Norfolk

TN

ATLANTIC
OCEAN

Raleigh

NC

W

GA

Myrtle Beach

Slight: Scattered severe
storms possible; 1 or 2
tornadoes.
Moderate: Widespread
severe storms likely;
strong tornadoes.
High: Widespread severe
storms expected; tornado
outbreak.

N

SC

E

km 0

100

200

S

mi 0

100

Credit: Adapted from “North Carolina’s largest tornado outbreak – April 16, 2011” by Kathryn Prociv, from
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14. Discuss How did the information available in the weather forecasts change in the
days leading up to April 16th? Do you think these forecasts gave people enough
time to prepare for the tornadoes? Explain.
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Predicting Floods
Natural hazards such as thunderstorms and hurricanes can cause flooding. Flooding
happens when land that is normally dry is covered by water. Floodwaters can sweep
away objects and injure people. There are three main types of floods: flash floods,
overbank floods, and coastal floods. Flash floods occur suddenly as very fast moving
water from excessive rainfall runs over land. Overbank floods happen slowly when rain
or melting snow makes river or lake levels rise. Coastal floods happen when high winds
or storms push ocean water onto shore.
To predict floods, scientists monitor amounts of rainfall and snow melt, as well as
water levels in lakes, streams, and oceans. Scientists also consider how much water the
ground can absorb and how water flow is affected by an area’s landforms.
Worldwide Locations of Floods and Their Causes, 1985–2002
This map shows the types of conditions that cause floods around the world.
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Credit: Adapted from the World Atlas of Large Flood Events 1985-2002, Dartmouth Flood Observatory. Reprinted by
permission of Prof. Robert Brakenridge.

15. The most widespread cause of flooding in the world is

heavy rain / tropical storm / monsoon / snowmelt.
The type of flooding that mainly affects only the Northern Hemisphere is
heavy rain / tropical storm / monsoon / snowmelt.
The region most affected by monsoonal rains is

North America / South America / Europe / Africa / Asia.
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Use Flood Maps
Historical data are used to create flood-risk maps to show how likely areas are to flood
under certain conditions. When locations that can flood are identified, the effect of the
floods on people can be predicted. It is important that people know safe routes to get
out of flood-prone areas. Evacuation routes connect evacuation zones, or areas to be
evacuated, to evacuation centers, where people can go to be safe during a flood event.
Flood Risk in New York City
This flood-risk map of New York City shows the evacuation zones for the areas that flood.
EVACUATION ZONES:
Areas Likely to Flood in a Hurricane
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16. A moderate hurricane in the Atlantic Ocean is heading toward New York City. Based
on the map, identify the areas that have a high chance of flooding during and after
this storm. Suggest which areas people should evacuate based on the coming
storm, and support your claim with evidence and reasoning.
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LESSON 2 SELF-CHECK

Can You Explain It?
Name:

Date:

Why is there a tsunami hazard warning sign on this calm beach?

EVIDENCE NOTEBOOK
Refer to the notes in your Evidence Notebook to help you construct an
explanation for how we know which coastal areas are at risk for tsunamis.

© Houghton Mifflin Harcourt • Image Credits: ©Rafael Ben-Ari/Alamy

1. State your claim. Make sure your claim fully explains why there is a tsunami hazard
warning sign on a calm beach.

2. Summarize the evidence you have gathered to support your claim and explain
your reasoning.

Lesson 2 Natural Hazard Prediction
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LESSON 2 SELF-CHECK

Checkpoints
Answer the following questions to check your understanding of the lesson.
Use the map to answer Questions
3–4.
3. At which locations have tsunamis
struck in the past? Select all that
apply.
A. along the southern coast of
Alaska

Past Tsunamis and Tsunami Detector Locations
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B. along the western coast of
Canada
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Source: NOAA Natural Hazards Viewer

F. on many islands off the coast of the continent
4. Which statements are true of tsunami detectors? Choose all that apply.
A. They are on land.
B. They are placed to stop tsunamis from occurring.
C. They are placed to detect future tsunamis.
D. They are in the ocean.
Use the table to answer Question 5.
Eruption History of Mt. Etna, Italy, 2002–2015

2002 2003 2005 2006 2008 2009 2010 2011 2013 2014 2015
5. Mt. Etna is an active / extinct volcano. Scientists should
occasionally / continuously monitor changes in the shape of the volcano
that may signal a volcanic eruption by using seismometers / tiltmeters.
6. How does a better scientific understanding of Earth’s atmosphere and oceans help
scientists predict natural hazards? Choose all that apply.
A. Changes in the atmosphere and oceans trigger geologic hazards such as
earthquakes and volcanic eruptions.
B. The atmosphere and oceans are primarily responsible for weather and climate
patterns that could lead to hazards such as hurricanes or tornadoes.
C. Understanding the atmosphere and oceans can help scientists develop new
technologies to monitor conditions that could lead to hazardous events.
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Source: Smithsonian Institute National Museum of Natural History Global Volcanism Program

LESSON 12

Understanding Ratio Concepts
Complete each problem about ratio relationships.
1

Ms. Omar runs the school tennis club. She has a bin of tennis balls and rackets.
For every 5 tennis balls in the bin, there are 3 tennis rackets. Draw a model to
show the ratio of tennis balls to tennis rackets.

Write the following ratios.
tennis balls to tennis rackets
tennis balls to total pieces of tennis equipment
2

Christian has a collection of 18 shark teeth. He identified them as 6 tiger shark
teeth, 8 sand shark teeth, and the rest as bull shark teeth.
What does the ratio 6 : 8 represent in this situation?

What does the ratio 4 : 18 represent in this situation? Explain your reasoning.
Include a model in your explanation.

3

How are part-to-part ratios different from part-to-whole ratios?
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LESSON 13

Using Equivalent Ratios
Solve each problem.
1

Josie is training for a race. The ratio of
the number of minutes she runs to the
number of miles she runs is 24 to 3.
She plans to run 10 miles. How many
minutes will it take her?

2

A chef planning for a large banquet
thinks that 2 out of every 5 dinner
guests will order his soup appetizer.
He expects 800 guests at the banquet.
Use equivalent ratios to estimate how
many cups of soup he should prepare.

3

Fred is making a fruit salad. The ratio
of cups of peaches to cups of cherries
is 2 to 3. How many cups of peaches
will Fred need to make 60 cups of
fruit salad?

4

A community garden center hosts a
plant giveaway every spring to help
community members start their
gardens. Last year, the giveaway
supported 50 families by giving away
150 plants. Based on this ratio, how
many plants will the center give away
this year in order to support 65 families?

5

The first week of January, there are
49 dogs and 28 cats in an animal shelter.
Throughout the month, the ratio of dogs
to cats remains the same. The last week
of January, there are 20 cats in the
shelter. How many dogs are there?

6

A wedding planner uses 72 ivy stems
for 18 centerpieces. When she arrives
at the venue, she realizes she will only
need 16 centerpieces. How many ivy
stems should she use so that the ratio
of ivy stems to centerpieces stays
the same?
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Understanding Rate Concepts
1

It takes Maya 30 minutes to solve 5 logic puzzles, and it takes Amy 28 minutes to
solve 4 logic puzzles. Use models to show the rate at which each student solves
the puzzles, in minutes per puzzle.

If Maya and Amy had the same number of puzzles to solve, who would finish
first? Explain.

2

A garden hose supplies 36 gallons of water in 3 minutes. Use a table of equivalent
ratios to show the garden hose’s water flow in gallons per minute and minutes
per gallon.

How many gallons of water does the hose supply in 10 minutes? Explain.

© 2020 Curriculum Associates, LLC. All rights reserved.
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Understanding Rate Concepts
3

continued

Max travels to see his brother’s family by car. He drives 216 miles in 4 hours.
What is his rate in miles per hour? Use a double number line to show your work.

Suppose he makes two stops of 10 minutes each during his journey. Will he be
able to reach the town in 4 hours if he keeps the speed the same?
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Using Unit Rates to Find Equivalent Ratios
Solve each problem. Show your work.
1

Rachel mows 5 lawns in 8 hours. At this rate, how many lawns can she mow in
40 hours?

2

A contractor charges $1,200 for 100 square feet of roofing installed. At this rate,
how much does it cost to have 1,100 square feet installed?

3

It takes Jill 2 hours to run 14.5 miles. At this rate, how far could she run in 3 hours?

4

Bobby catches 8 passes in 3 football games. At this rate, how many passes does he
catch in 15 games?

5

Five boxes of crackers cost $9. At this rate, how much do 20 boxes cost?

6

It takes a jet 2 hours to fly 1,100 miles. At this rate, how far does it fly in 8 hours?
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Using Unit Rates to Find Equivalent
Ratios continued
7

It takes Dan 32 minutes to complete 2 pages of math homework. At this rate, how
many pages does he complete in 200 minutes?

8

Kendra gets a paycheck of $300 after 5 days of work. At this rate, how much does
she get paid for working 24 days?

9

Tim installs 45 square feet of his floor in 50 minutes. At this rate, how long does it
take him to install 495 square feet?

10 Taylin buys 5 ounces of tea leaves for $2.35. At this rate, how much money does

she need to buy 12 ounces of tea leaves?

11 In problem 10, how would your work be different if you were asked how many

ounces of tea leaves Taylin could buy with $10?
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Using Unit Rates to Compare Ratios
Solve each problem. Show your work.
1

Shawn sells 36 vehicles in 4 weeks. Brett sells 56 vehicles in 7 weeks. Who sells
more vehicles per week?

2

The table shows the gas mileage
of two vehicles. Which vehicle
travels more miles per gallon?

Car

Miles

Gallons

Pickup Truck

120

8

Minivan

180

10

3

Joe and Chris each have a lawn mowing business. Joe charges $40 to mow 2 acres.
Chris charges $30 to mow 1.2 acres. Who charges more per acre?

4

The table shows the time it took two athletes
to run different races. Who ran faster?

Athlete

Seconds

Meters

Ellen

28

200

Lindsay

60

400
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Using Unit Rates to Compare Ratios

continued

5

Branden and Pete each play running back. Branden carries the ball 75 times for
550 yards, and Pete has 42 carries for 380 yards. Who runs farther per carry?

6

The table shows the price of two cereal brands
and the number of ounces per box. Which is the
better price per ounce?

7

Cereal

Ounces

Price

Brand A

18

$2.50

Brand B

24

$3.50

Describe two different ways you could change the values in the table so that the
answer to problem 6 is different.
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Using Unit Rates to Convert Measurements
Solve each problem. Show your work.
1

Susan has a 12-inch board for constructing a wooden chair. The directions say to
use a board that is 29 centimeters long. Is her board long enough to cut?
(1 inch 5 2.54 centimeters)

2

Kevin uses 84 fluid ounces of water to make an all-purpose cleaner. The directions
call for 4 fluid ounces of concentrated soap for every 3 cups of water. How many
fluid ounces of soap should he use? (1 cup 5 8 fl oz)

3

Shannon test-drives a car in Germany and drives 95 kilometers per hour. What is
her speed in miles per hour? (1 kilometer < 0.62 mile)

4

Keith works 8 hours per day for 5 days per week. Melba works 2,250 minutes each
week. Who spends more time at work?
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Using Unit Rates to Convert
Measurements continued
5

Jason runs 440 yards in 75 seconds. At this rate, how many minutes does it take
him to run a mile? (1 mile 5 1,760 yards)

6

Boxes of granola are on sale at a price of 2 for $4.50. There are 12 ounces of
granola in each box. What is the unit price in dollars per pound?

7

Sam is delivering two refrigerators that each weigh 105 kilograms. There is an
elevator with a weight limit of 1,000 pounds. Can he take both refrigerators on the
elevator in one trip? (1 kilogram < 2.2 pounds)

8

For every 140 feet that Kelly rides on her bicycle, the wheels turn 20 times. About
how many times do the wheels turn in 5 miles? (1 mile 5 5,280 feet)
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Quiz
1.

2.

3.

4.

5

6.

Sally went into the local Dollar Store because they have so many deals!! The following deal that she
was debating is FOUR bars of soap that cost $5. What would 8 bars cost her? (
A

$10

B

$11

C

$12

D

$13

Roberto's gym class has 35 students and 7 basketballs. What was the ratio of students to
basketballs? (DOK 2)
A

5 to 1

B

1 to 5

C

7 to 1

D

1 to 7

Use the following information. Rashida bought 3 tickets to a concert for $75.
Number of Tickets
3
5
Money Spent ($)
75
?
How much will 5 tickets cost for the concert Rashida is attending?
A

$75

B

$100

C

$125

D

$150

An animal shelter currently has 20 cats and 25 dogs. What is the ratio of cats to dogs?
A

5 to 4

B

4 to 9

C

4 to 5

D

1 to 5

You go to the Freeze and paid $75 for 15 hamburgers. Choose the correct unit rate per
hamburger. (DOK 2)
A

$20 per hamburger

C $10 per hamburger

B

$15 per hamburger

D $5 per hamburger

John is traveling to Florida to see his relatives for the week. It takes him 5 hours to drive 1500
miles. Choose the correct unit rate per hour below. (DOK 3)
A 1 hour per 300 miles
B

1 hour per 400 miles

C

1 hour per 500 miles

D 1 hour per 600 miles

7.

During the basketball season, Mackenzie made 2 out of every 3 free throws she attempted. In
the last basketball game, Mackenzie attempted 12 free throws. How many free throws would she
have been expected to make? ( DOK 2)
A 2

8.

B

8

C

24

D 36
Barry travels to see his parents in Ohio one weekend. His trip is 220 miles and he completed that
in 4 hours. What is the unit rate, or how many miles did he travel in 1 hour, for Barry's trip to
Ohio? (DOK 3)
A 50 miles per hour
B

55 miles per hour

C

60 miles per hour

D 65 miles per hour

9.

The table below shows the number of minutes to takes to wash different vehicles at Jay Dee's
Car Wash (DOK 3)
Type of Vehicle

Washing Time (minutes)

Car

8

Truck

10

Van

12

If it takes 10 minute per truck, then how many trucks can Jay clean in 2 hours or 120 minutes?
A. 5
B. 12
C. 20
D. 32

MATHEMATICS EXTENDED-RESPONSE QUESTION
Ismael is trying to figure out which rock climbing gym has the best rates. The different rates for two
different gyms are below.
Brooklyn Boulders charges $10 per hour.
Time (hrs)
Price
1
2
3
4
5
Manhattan Rocks charges $15 for the
Time (hrs)
1
2
3

1st hour, and $5 for each additional hour.
Price

4
5
A. On your answer sheet, copy the table over and complete the rate tables for each gym.

B. If Ismael was going to climb for 10 hours, which gym would have the best price?

C. Which gym would you attend? Defend your answer using your mathematical knowledge of ratios and
proportions.

LESSON 17

Understanding Percents
1

Emma is saving for a bicycle that costs $300. This month, she reaches 60% of her
goal. Label and shade the bar model to show her progress. How much money has
she saved? Explain.
$0

$300

0%

100%

2

Justin needs to make 80 illustrations for an art book. He has made 40% of the
illustrations. Make a bar model to show his progress. How many illustrations does
he still need to make? Explain.

3

In a classroom of 28 students, 75% of the students have met their reading goal.
Label the double number line. How many students met their reading goal? What
fraction of 28 students met their reading goal? Explain.
Students

28

Percent

100%
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LESSON 18

Finding a Percent of a Quantity
Find the percent of the number. The answers are mixed up at the bottom of the
page. Cross out the answers as you complete the problems.
1

40% of 80

2

25% of 60

3

10% of 90

4

50% of 70

5

80% of 500

6

75% of 80

7

90% of 250

8

65% of 400

9

85% of 800

10 55% of 140

11 45% of 160

12 95% of 180

13 70% of 720

14 15% of 220

15 65% of 200

Answers
9

77

504

72

225

260

171

33

60

35

400

32

130

680

15
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LESSON 18

Finding the Whole
Solve each problem.
1

25% of what number is 13?

2

50% of what number is 140?

3

10% of what number is 60?

4

5% of what number is 12?

5

30% of what number is 72?

6

70% of what number is 56?

7

95% of what number is 57?

8

75% of what number is 66?

9

85% of what number is 102?

10 45% of what number is 63?

11 Explain how you could use 25% of a number to find the number.
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Finding the Part, Whole, and Percent – Quiz
Directions: Solve the following problems carefully. Mark your answer on the quiz AND on your answer
sheet. Do your best!

Select the correct answer.

6)

5% of 50 is 10.

1) What is 5% of 200?

True

False

7) 10% of 100 is 10.
True

False

¼
10
40
1,000

2) What is 120% of 50?

8) 2% of 100 is 5.
True

2.4

False

6
60

9) 3% of 200 is 6.

6,000

True

3) Azaria went out for dinner and left a 15% tip. If
15% of her diner bill is $2.55, how much is the
bill?
$0.17
$17.00
$38.25

4) 56.25% of what number is 168.75?

6%
7%
8%
9%

11) What percent of 1,520 is 15.2?
(A) 25%
(B) 15%
(C) 10%
(D) 1%

3
94.9219
300
9,492.19

12) 128% of what number is 96?

For the following problems, mark (A) if the
statement is TRUE or (B) if the statement is false.
5) 15% of 15 is 1.
True

10) A jeweler has a pendant for sale for $150. If she
charges her customer $10.50 for sales tax, what
is the percent of sales tax?
(A)
(B)
(C)
(D)

$0.38

False

False

(A) 25
(B) 50
(C) 75
(D) 96

13) China’s area is about 3.7 million square miles. It is on the continent of Asia, which has an area of about
17.2 million square miles. About what percent of the Asian continent does China cover?
(A)

about 10%

(C)

about 17%

(B)

about 15%

(D)

about 22%

14) Jane will receive 82% of her regular pay when she retires. Her regular pay is $500 per week. How much
will she receive per week when she retires?
(A) $410

(B) $418

(C) $ 582

(D)

$41,000

15) In a survey, 20% of those surveyed chose red as their favorite color. If 46 people chose red, how many
people were surveyed?

(A)

66 people

(C)

460 people

(B)

230 people

(D)

920 people

16) Of the 77 billion food and drink cans, bottles, and jars Americans throw away each year, about 65% of
them are cans. How many food and drink cans, to the nearest billion, do Americans throw away each year?

(A)

12 billion

(C)

50 billion

(B)

17 billion

(D)

65 billion

Read the article. Then, answer the questions.

Ella Fitzgerald
by

1. Her first dream was to be a dancer. Growing up in New York, she was inspired by “Snake Hips”
Tucker, studying his serpentine moves and practicing them constantly with friends. Then, one
fateful night at the Apollo Theater in 1934, the headlining Edwards Sisters brought down the house
with their dancing. Amateur Hour began immediately after, and a 16-year-old Ella Fitzgerald
stepped on stage, but was too intimidated to dance. Instead, she sang “Judy,” silenced the awestruck
crowd, and won first prize. It was the beginning of one of the most celebrated careers in music
history.
2. Born in Newport News, Virginia in 1917, Ella Fitzgerald moved with her mother to New York after
the death of her father. Living in Yonkers, Fitzgerald attended public school, where she sang in the
glee club and received her musical education. After her early success at the Apollo, and as a popular
performer at a number of other amateur venues, Fitzgerald was invited to join Chick Webb’s band.
Within a short while she was the star attraction, and had made a number of hits including her
trademark “A-tisket, A-tasket” (1938). After Webb’s death in 1939, Fitzgerald led the band for
three years.
3. During her time with Webb’s band, Fitzgerald recorded with a number of other musicians, including
Benny Goodman. By the time she began her solo career in the mid-1940s, she was a well-respected
figure throughout the music industry. Her vibrant and energetic voice showed an exceptional range
and control. Performing with “Jazz at the Philharmonic,” her popularity grew beyond the music
world. Throughout the 1950s and 1960s, she continued to perform as a jazz musician, but
concentrated primarily on popular music. Rivaled only by Frank Sinatra, her recordings of work by
Cole Porter, Ira and George Gershwin, and Rogers and Hart were incredibly successful.

4. One of the early “scat” performers,1 Fitzgerald found a place among the growing jazz innovators,
making recordings with such greats as Billie Holiday, Duke Ellington, and Louis Armstrong.

Ella Fitzgerald “Ella Fitzgerald” http://www.pbs.org/wnet/americanmasters/database/fitzgerald_e.
html Courtesy Thirteen/WNET New York; downloaded 2004. Artwork: copyright Underwood &
Underwood/Corbis, circa 1940s.
1 scat" performers - singers using syllables and nonsense words to sound like musical instruments

1 Why was Ella Fitzgerald "too intimidated to dance" at the Apollo Theater?
(A) because the previous performers were so good
(B) because she felt she had not practiced enough
(C) because the crowd in the theater was absolutely silent
(D) because she felt comfortable dancing only in smaller theaters

2 What do the selection and footnote suggest about "scat" performers?
(A) They are jazz composers.
(B) They are inventive singers.
(C) They are famous musicians.
(D) They are experienced instrumentalists.

3 Identify two factual details from the selection that support the author's positive evaluation of Ella
Fitzgerald.

4 "After her early success at the Apollo, and as a popular performer at a number of other amateur venues,
Fitzgerald was invited to join Chick Webb's band." What does the word venues mean?
(A) singing artists
(B) musical groups
(C) entertainment halls
(D) dance competitions

5 Which statement best describes how the selection is organized?
(A) The selection describes Ella Fitzgerald's awards later in life and then flashes back to
important moments in her career.
(B) The selection describes Ella Fitzgerald's first appearance at the Apollo Theater and then
provides career highlights.
(C) The selection describes Ella Fitzgerald's early life in New York and the beginning of her
career.
(D) The selection describes Ella Fitzgerald's life and career in chronological order.

This article describes the challenges and rewards of growing up with brothers and sisters. Read the article and
then answer the questions that follow.

Brothers and Sisters
by

1 Chester poked his head into his older sister’s room.
2 “Hi, Denise,” he said.
3 “Chester, get out!” Denise screamed. “I told you never to come into my room again. What part of your peasized brain finds that hard to understand?”
4 “Gee,” Chester sighed. “What’s your problem?”
5 What sane person would scream at her brother just for saying “hello”? Every time Denise gets a minute to
herself, Chester shows up. Even though she’s told him to leave her alone, he listens to her phone conversations
and tells her secrets at the dinner table. To Denise, Chester’s more of a bother than a brother.
6 What you get in a sibling (brother or sister) is pretty much the luck of the draw. You have no control over
who your brothers and sisters are; you’re simply stuck with what you’ve got. You may be one of the lucky
ones who has “sibs” who are your best friends. Then again, you may not be so lucky.
7 Why are relationships with siblings such a big deal? Because you live with these people day in and day out.
Learning to get along with them can help you learn about yourself. You also learn how to get along in the
other relationships you’ll have in life. Here are some common roles siblings play. Chances are you’ll recognize
your sibs in these descriptions.
Roles Siblings Play
8 *Pests – Chester illustrates this role perfectly. What Denise can’t see because of her anger is that Chester
really admires his older sister. He’s always around because the dull, everyday details of her life are interesting
to him. He likes being near her.
9 *Protectors – It’s common for sibs to protect each other. If Denise saw some kids calling Chester names,
you can bet she’d forget what a pest he is and run to his rescue. That is normal, says Celia Anita Decker,
author of Children: The Early Years. She says that sibs protect each other most often in four situations. They
do it when “there is an age gap of three or more years, when siblings come from large families, when children
are unsupervised outside, and when peers attack a younger sibling in a physical or verbal way.” Have you ever
noticed that, while it seems OK for you to call your brother or sister a name, you sure don’t want anyone else
doing it?
10 *Rivals – Some siblings compete with each other for Mom’s or Dad’s attention and praise, often without
knowing even knowing it. Helen Gum Westlake and Donald G. Westlake, authors of Relationships and
Family Living, explain that rivalry is greatest when the children are between 18 and 36 months apart in age. If
you start to feel jealous of a sibling who gets better grades than you or is a better athlete, that’s because rivalry
and envy feed off each other. One leads to the other. But there is good news. “Children normally lose their
obvious symptoms of jealousy as they grow older and become absorbed in interests outside their family,”
write the Westlakes.
11 *Fighters – Sibs don’t have to be rivals to fight. Some sibs fight intensely about everything – from sharing
space to borrowing clothes or using the bathroom. If your home is a battleground, your entire family would
appreciate it if you and your sib could declare a truce. Setting up fair rules and respecting each other’s needs

appreciate it if you and your sib could declare a truce. Setting up fair rules and respecting each other’s needs
can help end wars on the home front.
12 *Friends – Siblings friendships make the fighting, rivalry, and annoyances worthwhile. Even siblings who
claim to despise each other can grow to be best friends. Sibs are natural playmates, and each time you set
goals (for work or fun) and make them happen, you build family ties. No other friends know you better or
care more for your welfare.
How to Win the Sibling Game
13 A sibling can be friend, foe, or a little of both. If you play the game right, though, you’ll learn how to get
along with your sibs before it’s time to move out of the house.
14 Rule 1: Respect your opponent. Earn points by showing your sibs a little respect. Remember, to earn it for
yourself you must also give it. So, respect each other’s property, privacy, space, and needs. Be sure to talk to,
instead of yell at, each other at least once each day.
15 Rule 2: Set the rules. Decide what bugs you, then set ground rules. If it’s privacy you crave, create a
“Knock before entering” or “Keep out of my closet” rule. Once you set the rules, follow them and play fair.
You may want to ask your parents to act as mediators and help you set up these rules.
16 Rule 3: Give a little, get a little. Do your sibs think your stuff is theirs simply because you share the same
last name? You can protect your possessions by letting sibs use some of them – and declaring the important
ones “off-limits.”
17 Rule 4: Know what to hold on to. When something is important to you, find a way to save it. For example,
how can you get the privacy you need? Maybe you can take an unused attic or basement and make it your
own. Another idea: Talk to your sibs about dividing your room into “privacy zones.” Feeling satisfied about
what matters most to you can make you more patient in other areas.
18 Rule 5: Know when to give in. Sometimes giving in to small arguments can help you settle the big ones
more peacefully. If you and a sib are arguing over something small, give in and move on.
19 Rule 6: When you win, don’t brag. Keep your attitude fair and friendly. This will show sibs you respect
them and value your family ties.
20 Sibling relationships aren’t always easy. But, in the end, there is usually a big payoff. A bond between sibs
can last a lifetime, often getting stronger as years go by. When you think about it, it’s the longest relationship
you will ever have – from the very beginning of life to the end. Wouldn’t it be nice to make it a great one?

6 According to paragraph 7, what is one benefit of learning to get along with siblings?
(A) avoiding punishment
(B) earning good grades in school
(C) understanding more about others
(D) recognizing a problem when it occurs

7 According to the article, what would most likely cause a sister to be protective of a younger brother?
(A) the brother being bullied at school
(B) the brother making new friendships
(C) the brother being disciplined by their parents
(D) the brother deciding to try out for a sports team

8 According to the article, when are siblings most often rivals?
(A) when they are close in age
(B) when they are of opposite sexes
(C) when they are part of a large family
(D) when they are old enough to attend school

9 According to paragraph 19, what should siblings never do?
(A) boast about their successes
(B) make deals with one another
(C) borrow clothes from one another
(D) ask parents to help with their problems

10 Based on the article, explain how siblings can work together to get along. Support your answer with
important information from the article.

Homemade quilts were very popular in the United States before the Civil War. Most were valued for their
usefulness, beauty, and quality of work, but some were also used for other purposes. People who helped
slaves escape from the South to the North and Canada used the quilts to show directions for the Underground
Railroad, a secret system that helped slaves travel to freedom. Read the article about “slave quilts” and answer
the questions that follow.

Pattern for Freedom
by Susan Goldman Rubin

Slave Quilts

1. Over the years, women have made quilts not only to produce something useful, but as a form of selfexpression. They have needed beauty despite the ugliness of their surroundings. Women who could
not even read or write have passed on their emotions, histories, and religious beliefs through
quilting. Sometimes women have even fought back and resisted oppression with quilts. Many of
their creations are so brilliantly original and beautiful that they are considered art.
2. Before the Civil War, African American slave women on plantations made quilts in their “spare
time.” That is, after the day’s work was done or on Saturday afternoons and Sunday evenings.
Children helped, too.
3. The slaves made two kinds of quilts: some based on European American designs and others with
their own patterns. Africans who had been captured and enslaved came from many countries and
spoke different languages. They handed on their traditions by telling stories and making quilts.
According to scholars, some African quilts communicate information in a secret code. A cross
shaped like an X, for example, signifies a crossroads. Conveying messages this way was
commonplace in African culture. Tribes that had no written language taught ancestral customs,
events, and legends through textiles. The snake motif represented the West African god of fertility1,
and flower patterns symbolized the Haitian goddess of love. Slaves taught each other designs such as
“Cotton Leaf,” “Tulip,” “Tree of Paradise,” “Log Cabin in the Lane,” and “Whirligig.”
4. Many black quilt makers thought it boring to repeat the same design over and over, so they invented
original patterns. The Crazy Quilt2 was started by a slave named Hannah in North Carolina. When
Hannah was twelve years old, her master, John Logan, gave her to his daughter as a wedding gift.
Logan also gave his new son-in-law a twelve-year-old slave boy named Pharoh. Hannah became a
house servant and Pharoh became a blacksmith on the plantation. Later they married and had a
daughter, Emma. Hannah made many quilts. One of her last was the Crazy Quilt. She died before it
was done, and Emma completed it in 1895, stitching the words, “Finished by M.”
5.

5. A slave woman in Mississippi created patterns inspired by nature. Years later her daughter showed
one particular quilt to a museum curator and told how it was made. “My mother wove that white
cloth an’ the thread it’s quilted with,” she said. “The red an’ green an’ blue pieces was bought from
the store, but she got the pattern by goin’ out into the woods an’ gettin’ a leaf to cut it by. The two
parts of the pattern is cut from the bull-tongue leaf and the gopher grass. The quilt is about ninety
years old, an’ it was made when people was smart, an’ went into the woods to get their patterns.”
6. Most slaves could not read or write. It was against the law to teach them. But they left a record of
their lives in the quilts they designed. Their choices of bold color, odds and ends of fabric, and wild
patterns expressed their feelings. Red, a favorite color, symbolized a woman’s birth process and a
man’s role as hunter and warrior. Blue represented protection for the maker of the quilt. But
superstitions went along with quilting. “Don’t start to sew a piece of goods on Friday unless you are
sure you can get it done before night, for that is bad luck,” said one slave. And the color black often
meant someone might die.
7. However, black later came to have a different meaning on the Underground Railroad. When
runaway slaves trying to escape to the North saw a quilt with black fabric hanging on a clothesline
or airing in a window, they knew they could safely stop at that house. If the popular “Log Cabin”
design had a black square in the center instead of the usual red (representing a fireplace), it signaled
a safe house. Other patterns, such as “Jacob’s Ladder,” sent the same signal. Quilts conveyed secret
messages in the Underground Railroad Quilt Code.
8. One scholar learned about the code from an African American craftswoman, Mrs. Ozella McDaniel
Williams, to whom the story had been passed down. Williams explained that different shapes gave
traveling instructions. Quilts with zigzag patterns such as “Drunkard’s Path” told escapees to take an
indirect route and double back in order to escape slave catchers. “Drunkards weave back and forth,
never moving in a straight line,” Williams said. A star meant to follow the North Star. The “Flying
Geese” pattern instructed the fleeing slaves to head north in the springtime, just like geese.
Although the pattern has triangles pointing north, east, south, and west, the quilter made one set a
different color, thus showing which way to go. Even the stitches told what paths to take. “The length
of the stitches and the position of the stitches formed a language that only the slave would know,”
said Williams. The quilts became maps and helped many slaves escape to freedom.
1 god of fertility - god of the harvest
2 Crazy Quilt - a quilt made of pieces of cloth in various colors, shapes, and sizes with no real pattern

11 In paragraph 2, why does the author put the words "spare time" in quotation marks?
(A) to suggest that the women were usually kept very busy
(B) to suggest that the women did not have permission to quilt
(C) to suggest that the women pretended to work while they quilted
(D) to suggest that the women did not need much time for themselves

12 Based on paragraph 3, how did quilts most help unite African people from different countries?
(A) The quilts helped people express their anger.
(B) The quilts helped people forget old disputes.
(C) The quilts helped people communicate with one another.
(D) The quilts helped people understand differences in other cultures.

13 Based on paragraphs 6 and 7, how did the use of the color black in quilts change over time?
(A) It came to mean power rather than loss.
(B) It came to mean wealth rather than poverty.
(C) It came to mean protection rather than death.
(D) It came to mean success rather than failure.

14 Read the examples of names of quilt patterns listed below.

Cotton Leaf
Tulip
Log Cabin in the Lane
Flying Geese

Based on the examples, where did slaves get many of the ideas for their quilt patterns?
(A) from things that were part of their lives
(B) from things that were rare and beautiful
(C) from things that were imaginary and unreal
(D) from things that were symbols of their suffering

15 Based on the article, describe what people have learned from studying slave quilts. Support your
answer with important information from the article.

Dorothea Lange was a photographer who worked during the Depression in the 1930's, when there was much
poverty and hardship in the United States. Read the selection about Dorothea Lange and answer the questions
that follow.

Dorothea Lange
by Leslie Sills

1. Dorothea Lange once said, "A camera is an instrument that teaches people how to see without a
camera." She was committed to helping people in trouble. By photographing them, she hoped to
awaken and inspire the more fortunate to help, too. That is why her pictures are called documentary,
a word that comes from the latin root docere, meaning "to teach."
2. Dorothea became passionate about helping people during the Great Depression, when one out of
four Americans lost a job. She had a portrait business in San Francisco then, but outside her
window she saw unemployed men lined up for free food. She thought these men were tremendously
brave as they endured circumstances they could not control. She had to capture their feelings.
...
3. From 1932 to 1934, Dorothea photographed many of the millions affected by America's poor
economic conditions. During that time, people with jobs suffered because wages were low and
hours long. Some protested, and in support, Dorothea photographed their demonstrations. When
Franklin D. Roosevelt was elected president in 1933, he began programs to help protect Americans
and to create jobs for the unemployed.
4. A year later, Dorothea exhibited her photographs publicly for the first time. Her show surprised
people. They were not used to seeing photographs of social problems that provoked such strong
emotions. Dorothea chose just the right person or people and setting to reflect the pain of many
Americans.
5. One person who loved her work was an economics professor named Paul Taylor. Paul was doing
research for President Roosevelt's Works Progress Administration (or WPA). He was trying to help
poor Americans in rural areas by talking to them about their lives and then sending reports to the
government. When he saw Dorothea's photographs, he knew his reports would be more effective if
her work accompanied them. Dorothea liked his idea. She was hired by the government as a
"typist", the only job slot available, and went with Paul on his field trips.
6.

In 1934 and 1935, thousands of farmers from Kansas, Oklahoma, Texas, New Mexico, and
Arkansas left their farms because a terrible drought had killed their crops. The soil was so dry and
the wind so fierce that the area became known as the Dust Bowl. These farmers migrated to

California, hoping to find better conditions, but there were far too many workers for the number of
available jobs. As the Depression continued, the farms that were successful used machines—
tractors and harvesters—instead of workers.
7. Dorothea and Paul worked tirelessly, speaking to the migrants and taking pictures. The conditions
were shocking. As Untitled (Migrant Housing California, c. 1936) shows, the migrants' homes were
made of whatever they could find: canvas, cardboard, twigs, and even grasses woven between poles.
In one report, Dorothea and Paul wrote, "Words cannot describe some of the conditions we saw."
8. When the government officials received the reports along with Dorothea's photographs, they
understood the suffering. President Roosevelt responded quickly. He set up camps with tents and
trailers and provided food and clean sanitary facilities. Dorothea's photographs were among the first
in America to lead to government action.
9. Migrant Mother, 1936, perhaps Dorothea's most famous photograph, was taken during this time.
Dorothea had been photographing for weeks and was anxiously driving home alone in a rainstorm.
She passed a sign that said Pea Pickers Camp but was too weary to stop. Twenty miles down the
road, she felt she must return. She turned around and drove right in "like a homing pigeon," she
recalled. There she found a rain-soaked woman trying to shelter her children. Along with twentyfive hundred men, women, and children in the camp, this family was trying to survive by eating
common birds killed by children and peas that had frozen on the vine. The family could not leave
because the mother had had to sell their car tires to buy food.
10. Dorothea spent ten minutes taking photographs. She took six pictures, talking very little. She
learned only that the migrant mother was thirty-two years old and that the father of her seven
children was a native of California. Because Dorothea was unsteady on her feet but used a large,
heavy camera, each photograph had to be planned quickly. Her first two photographs were taken
from a distance and included a teenage daughter. With each following photograph, Dorothea moved
in closer. While all the photos clearly portray the pain of this family's life, the last photograph,
known as Migrant Mother, is the most powerful. Here the mother is the focus. She looks to the side
with her hand held to her mouth as if she is in a state of despair. The children at her sides have
turned their heads and are leaning on their mother as if for comfort. Perhaps Dorothea suggested
this to avoid including the children's expressions, which she may have feared might compete with
the mother's worried look. The baby sleeping in her mother's lap is dirty, further emphasizing their
horrible conditions. This composition became a symbol for all suffering families of the Depression.
11. Dorothea drove straight home and rushed to develop and print the film. She quickly sent copies not
only to the government but also to a San Francisco newspaper, which distributed them along with a
story about the pea pickers to the other newspapers. The alarmed United States government
hurriedly sent the migrants twenty thousand pounds of food. Migrant Mother kept many people
from starving.

16 What is the most likely reason the author begins the selection with a quotation from Dorothea Lange?
(A) to provide information about photography
(B) to introduce Dorothea Lange’s views about photography
(C) to explain what other photographers were doing at the time
(D) to compare Dorothea Lange’s early photographs to her later photographs

17 Read the sentence from paragraph 4 in the box below.

Dorothea chose just the right person or people and setting to reflect the pain of
many Americans.
What does the sentence suggest about Dorothea Lange?
(A) She wanted her photographs to communicate a message.
(B) She wanted the public to become familiar with photography.
(C) She felt it was important to create beauty with her photography.
(D) She believed children were the best subjects for her photographs.

18 Based on paragraph 5, what was the most likely reason Paul Taylor wanted to include Dorothea Lange’s
photographs in his reports?
(A) The photographs showed what his words described.
(B) The photographs helped to get his reports published.
(C) The photographs allowed him to travel to new places.
(D) The photographs allowed him to write shorter reports.

19 According to paragraph 8, what effect did Dorothea Lange’s photographs have on President Roosevelt?
(A) He began to send aid to migrant workers.
(B) He encouraged farmers to move to the cities.
(C) He asked farmers to reduce the size of their farms.
(D) He wrote letters asking for more support for migrant workers.

20 Based on the selection, explain why Dorothea Lange became a famous photographer. Support your
answer with important details from the selection.

Over two thousand years ago, China’s first emperor, Qin Shihuangdi, had thousands of life-size clay soldiers
created to guard him in his tomb. The first of these statues was found in 1974, and they are still being
unearthed today. Read the passage about these ancient warriors and answer the questions that follow.

from The Incredible Story of China's Buried Warriors
by Dorothy Hinshaw Patent

DISCOVERY

1. One morning in the early spring of 1974, a couple of farmers in the countryside near Xi’an, a large
city in central China, decided to dig a well. As they turned over the soil, broken pieces of statues
began to emerge. It wasn’t the first time people in the area had found such things. Over the years
bits of pottery, the heads and arms of ancient statues, and occasionally even an entire clay figure
had been unearthed. Archaeologists—scientists who study the way people lived long ago—were
fascinated by these findings. So when they heard about the farmers’ new discovery, they were quick
to investigate.

2. The archaeologists dug carefully in all directions from the site of the well. As they worked, they
were astonished to find a huge underground vault filled with thousands of life-size warriors made of
terra-cotta, a kind of hard-baked clay. Along with the very real-looking soldiers were many full-size
horses, weapons, and the remains of wooden chariots. Three smaller pits were also found. Two of
these contained more soldiers and warhorses. Altogether it was an amazing find—a gigantic army
frozen in time for more than two thousand years.
An Underground Empire

3. The terra-cotta warriors were buried about a mile east of the tomb of China’s first emperor, Qin
Shihuangdi. Shihuangdi lived in the third century b.c. The location of his tomb, under a large
mound of earth that rises 250 feet (76 meters) above the surrounding plains, has been known for
centuries. But no one knew that a huge army lay hidden nearby. What was it doing there?
TO LIVE FOREVER

4. Qin Shihuangdi had two goals in life. The first was to unite China. The second was to live forever.
He believed that he could achieve his second goal and become immortal if he could just find a
substance called the elixir of life. During his reign Shihuangdi made five journeys to sacred

mountains in search of that magical potion.
The Eternal City

5. Even as Shihuangdi searched for immortality, he was building his own tomb and underground
empire. Perhaps he thought that if he could not find eternal life in the physical world, he might at
least live forever in the world of the spirits.

6. Work on the tomb complex began shortly after the First Emperor came to power and continued
throughout his rule. More than 700,000 people labored on the project, but it was still not completed
by the time the emperor died thirty-six years later.

7. Shihuangdi’s underground city is the largest known tomb complex devoted to a single ruler. From
the giant mound of earth that rises above the tomb itself, the city stretches for more than nine miles
(fifteen kilometers) in all directions. So far, archaeologists working at the site have uncovered the
remains of a palace as well as miniature bronze chariots, perhaps intended to help the emperor’s soul
on its journeys after death. They have uncovered the skeletons of people, horses, and rare animals.
Their most interesting find so far, however, are the pits holding the First Emperor’s clay army. The
largest of these pits is 775 feet (236 meters) long and 321 feet (98 meters) wide—about the size of
five football fields.
“A Sea of Warriors”

8. Thousands of warrior statues stand poised for battle in the pits near the emperor’s tomb, ready to
protect and defend his fabulous eternal city. Shihuangdi’s real army was reportedly one million
strong, “a sea of warriors with the courage of tigers.” The statues were meant to represent these
courageous soldiers as closely as possible.

9. Of the thousands of clay warriors unearthed so far, no two are exactly alike. Young men eager for
battle stand beside older, more thoughtful soldiers. A general calmly surveys his troops, while a
broad-cheeked swordsman glares fiercely. Because each statue has its own unique personality—and
because they all look so lifelike—some archaeologists believe that soldiers in the emperor’s living
army must have posed for them.

10. The Qin army was made up of the tallest, strongest men in the empire. The terra-cotta warriors are
tall, too. On average the figures are 5 feet, 11 inches (1.8 meters) in height. Some are as tall as 6
feet, 7 inches (2 meters)—probably taller than any of the emperor’s real warriors.
Dressed for War

11. The faces of the statues show that the emperor’s army included men from many different parts of
China. Some figures have the facial features of present-day farmers from China’s plains, while
others look like shepherds from the country’s northern grasslands. Altogether the statues represent
ten different head shapes. To the Chinese, each shape indicated a different type of personality. For
example, a person with a broad forehead and pointed chin was thought to be watchful and alert.
Many warriors with these features are found in the front of the clay army, where a special alertness
to approaching danger would be valuable.

12. The statues’ hairstyles vary, too. Most of the warriors have long hair that is braided and gathered up
into a knot on top of the head. Some wear the knots in the center of the head, others off to a side.
Some have a beard or mustache, while others are clean-shaven.

13. Clothing styles also vary greatly. Armor capes in many different styles protect the warriors’ chests,
shoulders, and upper arms. In real life these armor garments were made of leather with pieces of
bronze attached. Some warriors lack armor, allowing them to move quickly. The army’s leaders look
different from the foot soldiers. The generals wear double-layered robes with plates of armor across
the chest, and the tips of their shoes turn up. While most of the lower-ranking soldiers are
bareheaded, those of higher rank may wear flat caps.

14. In some cases clothing style has helped archaeologists identify the regions the emperor’s soldiers
came from. For example, the style of clothing and the skullcaps worn by the cavalrymen (soldiers
who ride on horseback) indicate that these soldiers came from the lands along China’s northern
borders. The northern peoples were known as skilled horsemen, so it is not surprising that they
would be chosen to serve in the great army’s cavalry.

15. All the many different statues, arrayed in battle formation, form a strong and balanced force, ready
to face any enemy. Like the real army of Qin, the terra-cotta warriors seem well able to protect an
empire.

Warhorses

16. Unlike the warriors, the horses that serve in the First Emperor’s clay army are not unique
individuals. More than six hundred chariot and cavalry horses have been uncovered, all with the
same basic form. Each horse is life-size, at 5 feet, 8 inches (1.7 meters) tall. Each is powerfully
built, with a sturdy body and strong legs. The manes are cut short and the forelocks (locks of hair on
the forehead) are divided in half and brushed to the sides. The horses look alert, with heads raised
and ears pricked forward.

17. Four chariot horses stand side by side before each chariot. Their harnesses, made of golden beads
and bronze tubes, have fallen from their bodies. The cavalry horses wear blankets topped with
saddles. The saddles were shaped from clay and painted in shades of red, white, brown, and blue.
Each cavalry horse also has a bronze bit as well as a bridle and reins made from stone tubes strung
on wires.

18. Before the pits were discovered, historians thought that the saddle was invented during a later
dynasty. Now we know that the Qin also saddled their horses.

21 In paragraph 2, what does the phrase "frozen in time" suggest about the figures?
(A) They had been buried by accident.
(B) They had been preserved by the cold.
(C) They had been untouched for centuries.
(D) They had been abandoned during a war.

22 Read the sentences from paragraph 3 below.
But no one knew that a huge army lay hidden nearby. What was it doing there?
What is the most likely purpose of the sentences?
(A) to question the value of the discovery
(B) to suggest that statues had been moved
(C) to challenge the research of the scientists
(D) to create a sense of mystery about the find

23 Based on the passage, what was the main purpose of the items found in the tomb complex?
(A) to trick the emperor's enemies
(B) to protect the emperor in the afterlife
(C) to show the emperor possessed wealth
(D) to show the skill of the emperor's artists

24 In paragraph 8, the description "a sea of warriors with the courage of tigers" is meant to suggest
(A) the army's size and power.
(B) the soldiers' great independence.
(C) the soldiers' cruelty and suffering.
(D) the army's demanding assignments.

25 Based on the passage, explain why the author calls the discovery of China’s underground city an
“incredible story.” Support your answer with important details from the passage.

Read these paired texts about Benjamin Franklin, a famous American. Then, answer the questions.

The Life of Benjamin Franklin
by

The Early Years
1

Benjamin Franklin was born in 1706, the tenth son of seventeen children. Like many early American
settlers, Benjamin Franklin’s father, Josiah Franklin, was a Puritan who fled English religious persecution.
Benjamin Franklin’s mother, Abiah Folger, came from a respectable Boston family. Young Benjamin’s
parents made soap and candles for a living.
2

Everyone could tell that young Benjamin was very intelligent. His parents wanted him to become a
clergyman. However, studying for the clergy required years of schooling, and his parents could only afford to
send him to school for two years. Going to work for his parents, Benjamin discovered that he did not enjoy
the business of making candles. He wanted to work on a ship, but his father objected to that idea.
3

In 1717, Benjamin became an apprentice to his older brother James, who was a printer. Printing in 1717
was different than it is today. Individual letters had to be arranged in place in large metal plates, a boring and
difficult task. But young Benjamin loved to read and write, and he was happier with his brother than he was at
home.
4

When Benjamin was 15, his brother started his own newspaper, The New England Courant. Benjamin began
to write for the paper using false names. One author he invented, Silence Dogood, was a widow who often
argued for the rights of women. She was very popular, but Benjamin’s brother was angry when he found out
that Mrs. Dogood was really his little brother.
5

During his time at his brother’s printing shop, Benjamin taught himself to be very disciplined. He became a
vegetarian and kept himself on a strict budget, which left him with extra money to buy books. However, his
relationship with his brother James got worse and worse. James was jailed briefly for his political writing and
the teenaged Benjamin ran the newspaper while his brother was in jail. When James was freed, he was
furious that his brother, who had proved he could run the paper successfully, was wanting to leave. The
situation became so unbearable that Benjamin left Boston.
6

Running away from an apprenticeship was illegal, and Benjamin had little money when he arrived in
Philadelphia in 1723 — just enough to buy a few rolls of bread. A local girl about his age, Deborah Read, saw
him eating his rolls in the street and thought he looked very silly.
7

Benjamin got a job in the printing business not long after arriving in Philadelphia. He made a good name
for himself. The governor of the area, Sir William Keith, took an interest in the young man and sent
government printing work to him. Sir Keith also offered to help pay for Benjamin to set up his own printing
business if Benjamin would go to England to buy necessary machinery. So Benjamin sailed to England in
1725. But when he got there, he found out that Sir Keith had lied to him, and there would be no money for
the printing equipment. Benjamin made his own way in London, working in a printing company. He got the

the printing equipment. Benjamin made his own way in London, working in a printing company. He got the
nickname “the water American” for his habit of drinking only water with his meals. He saved money and, in
1726, returned to Philadelphia.
8

Benjamin’s attentive habits helped him to overcome the obstacles he met. He went from working for other
printers to having his own print shop. In 1729, he bought a newspaper, The Pennsylvania Gazette. He resumed
his old habit of writing articles under different names, so that nobody knew that many of the writers for the
newspaper were Benjamin Franklin in disguise. During this same time, Benjamin invented the political
cartoon. These cartoons used symbols for ideas and opinions which, if he had written them in words, could
have caused the British government to arrest Benjamin and close down his newspaper. His newspaper became
the most successful of the papers in the British colonies in North America.
9 Ever

since arriving in Philadelphia, Benjamin Franklin had been close with Deborah Read — the girl who
thought he looked silly eating rolls in the street. Benjamin had rented a room in her father’s house. Before
Benjamin left for England, he and Deborah fell in love. In 1730, they were married. In addition to Benjamin’s
newspaper, the young couple had their own stores in which they sold soap, cloth, books, and many other
products.
10

This was the life of Benjamin Franklin up to the age of 24. His habits and accomplishments during this
early period set the stage for his adventures later on as an author, inventor, scientist, diplomat, and one of the
key philosophical and political figures in the founding of the United States of America.
Memoir—Benjamin Franklin
(Fictionalized adaptation )
1

As a boy, my interests were many. I loved reading and writing. I became fascinated with the idea of adding
discipline and order to my life. I carefully regulated my finances, my uses of time, and even my eating habits.
2

I spent a great deal of time in my early years in the printing trade. While I worked for my brother, I learned
how to set up and use the printing press. I will always remember all those hours I spent bent over picking up
the small, metal letters arranging them meticulously. I loved working with words in any fashion. I became
increasingly intrigued with the power they held.
3

I disapproved of what the English rulers were trying to force all us colonists to do. Others felt the same as I,
but we would be punished severely if we tried to speak out. I was desperate to share my feelings, my words,
with anyone who might listen. I took a chance. I decided that no one would suspect me if I never used my own
name. I went even further to protect myself by creating a woman to voice my distaste for the ills of
government and politics and society in general. I created Silence Dogood, a widowed lady. Through her, I was
able to print all the things I felt were wrong with the government and society as a whole. I was just a boy then,
afraid for my safety. Now, as a grown adult, I am more able to own my voice and speak my words.
4

During my time spent as my brother’s apprentice, he and I were constantly at odds with one another. He had
to spend some time in prison. While he was away, I was left in charge of the printing business. In fact, I often
wonder if he expected his business to fail in my charge. Because I was able to keep it going and because of
my hidden fame with Silence Dogood, I think he may have been jealous. When he returned home, our

my hidden fame with Silence Dogood, I think he may have been jealous. When he returned home, our
bickering became even more pronounced. Finally, I could bear it no longer. I left Boston even though I knew I
was avoiding my responsibility in the apprenticeship.
5

When I reached Philadelphia, I could not help but worry that I had made the wrong decision. I had not a
shilling to my name. A young lady caught my eye. I felt instantly attracted to her. She was beautiful, but she
seemed to regard me with some disdain. I had no recourse but to turn away and pretend I never saw her.
6

Reality struck! If I wanted to eat, I had to find work. Displeased as I was with him, I had to thank my
brother for giving me the opportunity to apprentice with him. Because of my work in his printing shop, I was
able to find work in another. Although I was wonderfully skillful, I was too gullible. I innocently believed an
important man who offered me the opportunity to set up my own printing shop. He said he would buy the
equipment I needed. All I had to do was travel to London to make the purchase. I never doubted his sincerity.
When I arrived in London, I realized quickly what a dolt I had been. There was no money sent to buy
anything. I had been duped. Tricked as I was, I learned a very important lesson that I would carry with me
forever: To succeed, I must rely on my own talents and instincts. I was master of myself.

26 Which sentence best expresses the central idea of both passages?
(A) Benjamin Franklin was a famous, talented writer.
(B) Benjamin Franklin was an excellent businessman.
(C) Benjamin Franklin was a determined, successful man.
(D) Benjamin Franklin was an apprentice in the printing
business.

27 Which detail about Benjamin Franklin’s trip to London is found in both passages?
(A) Benjamin Franklin realized no money had been sent to buy equipment.
(B) Benjamin Franklin carefully saved money to return to Philadelphia.
(C) Benjamin Franklin acquired a nickname for only drinking water.
(D) Benjamin Franklin learned a valuable life lesson.

28 Readers learn from both passages that Benjamin Franklin went to London to
buy printing equipment. Based on the information in both passages, what most
likely caused Franklin to take this opportunity so quickly?
(A) Franklin’s naturally cautious nature
(B) Franklin’s youthful eagerness and innocence
(C) Franklin’s drive and urgent need for money
(D) Franklin’s desire to be more successful than his brother

29 What information about Benjamin Franklin is more easily expressed by using the
first-person point of view of the memoir instead of the objective point of view of
“The Life of Benjamin Franklin”?
(A) Descriptions of Benjamin Franklin’s thoughts and feelings
(B) Facts and details about the life of Benjamin Franklin
(C) Opinions held by others about Benjamin Franklin
(D) Information about historical events that occurred in Benjamin Franklin’s life

30 The second passage is subtitled “fictionalized adaptation.” Explain how the
author of the fictionalized adaptation used actual events from “The Life of
Benjamin Franklin” to give the impression that it was written by Franklin
himself. Include specific examples from both passages to support your response.

The setting is the early 1900s, a time when child labor laws were sometimes ignored in the United States.
Grace is the twelve-year-old narrator. She and Arthur work in the mill during the day, and Miss Lesley is their
teacher after work. Read the passage. Then, answer the questions.

from Counting on Grace
by Elizabeth Winthrop

1. Miss Lesley nods to Arthur and he pulls out the paper and smooths the wrinkles he made when he
crunched it up.
2. “Read it to her,” Miss Lesley says.
3. “Are you practicing your writing?” I ask.
4. “Grace, hush for once in your life and listen.”
5. It’s a letter. Arthur’s doing the writing. It goes this way.
6. To Miss Anna Putnam, National Child Labor Committee, Vermont Chapter, Bennington, Vermont.
7. Dear Madam,
8. This is to inform you that there are underage children working in the cotton mill in the town of
North Pownal, Vermont. These children range in age from eight to thirteen. They are employed in
the following dangerous tasks.
9. It stops there.
10. “That’s as far as we got,” Arthur says. “Before you barged in.”
11. “So now you can help us, Grace.”
12. My brain is whirling around. My feet start shifting under the desk.
13. “What is that child labor comm-thing?”
14. “They investigate places where children are not supposed to be working because they are too young.
Believe it or not, there are laws against child labor. They’re just not enforced,” Miss Lesley says.
15. “But we need to work. For the money.” I can hear Mamère’s voice speaking right through my lips.

16.

16. “Yes, Grace. But you also need your education. Then when you get older, you’ll have a job that
makes you much more money than you’ll ever get working in the mill.”
17. “Stop arguing,” Arthur says to me. “You wanna leave?”
18. I don’t. This is more interesting than reading la Justice to Pépé for the third time this week. Or
doing laundry with Mamère. Or weeding.
19. I’ll help them write their dumb old letter. What difference does it make? When that inspector
comes, we’ll just hide in the elevator the way we always do until he leaves the premises. That’s a
fancy word Mr. Wilson uses for the mill.
20. “So back to the letter. What jobs do children do in the mill?”
21. “Doffing1,” I say.
22. “Besides doffing,” says Miss Lesley.
23. “Sweeping,” says Arthur. “And carrying the bobbin boxes. They’re heavy.”
24. “Good. Write that down. What else, Grace?”
25. I’m thinking hard. This is like a test and I want to do well on it. “Some of the boys work in the
warping room.”
26. Arthur writes.
27. “And what about Thomas?” Miss Lesley asks.
28. “He was fooling around at the time,” I tell her. “He was standing too close to that gearbox.”
29. “More accidents happen because of the number of children working in the mill. But Thomas was
legally old enough to be working so we’ll forget him for now. What else?”
30. “We clean the machines on Saturdays. And some other times if the roving2 gets too bunched up.
Delia’s got scars on her fingers from the cleaning hook.”
31. “Perfect,” says Miss Lesley, and I smile. I’m passing the test. “Arthur, put down machine
maintenance.”
32. Then she writes out that big word for him so he can copy it.

33.

33. “Why aren’t you writing the letter to the committee place?” I ask Miss Lesley.
34. “She’ll get fired if they find out it’s coming from her,” Arthur says, and rolls his eyes at me as if
everybody is supposed to know that. “You’d better not tell.”
35. “Who will fire her?”
36. “The mill owners,” Arthur spits. “They own the mill school.”
37. “Hush, Arthur,” says Miss Lesley. “Nobody’s going to be firing me as long as we keep this quiet.
Now sign it this way.” She writes out another big word for him to copy. It says Anonymous.
From Counting on Grace: A Novel by Elizabeth Winthrop, copyright © 2006 by Elizabeth Winthrop. Used by
permission of Wendy Lamb Books, an imprint of Random House Children's Books, a division of Random
House, Inc.
1 Doffing - Removing objects from a textile machine
2 Roving - Soft fibers ready to be twisted into yarn

