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The students observe that the pitches of the sounds from the fire truck and the
ambulance siren are different. The siren for each vehicle has a different pitch, as
shown in Figure 2. The ambulance siren has sound waves with a higher pitch
than sound waves from the fire truck siren.

Figure 2. Pitches of Emergency Sirens

I@/\/\/\/\/\ high-pitched sound

ambulance

@\/\N low-pitched sound

fire truck
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Table 1. Speed of Sound
in Different Materials

Materia | SPeed of Sound
air at 20°C 343
water at 20°C 1,482
brick 3,650
aluminum 5,100

Source: Brooks/Cole.
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Based on the information in Figure 1 and Table 1,
which statement best compares a sound wave in a
vacuum to a sound wave in air?

A sound wave in a vacuum travels much
@ faster than a sound wave in air because there
are no molecules to slow it down.

A sound wave in air travels much slower than
@ a sound wave in a vacuum because of the
number of molecules in air.

A sound wave cannot travel in a vacuum
@ because there are no molecules to transfer
the energy.

@ A sound wave travels at the same speed in a
vacuum as a sound wave in air does.
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The diagram shows sound and light waves from an
emergency vehicle traveling toward a brick wall. The
brick wall has both smooth and rough surfaces.

sound wave

light wave

Select the correct answer from each drop-down menu
to complete the sentences about how each wave is
affected by the brick wall.

The sound waves from the siren will
the smooth surface

of the wall. The light waves from the emergency
D ] — [

smooth surface of the wall. Rougher sections of the
wall surface will cause the

— T

vehicle to scatter.
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The diagram shows how a sound wave from an
emergency vehicle changes as it moves through air
and then through a brick wall.

Which statement best describes how the amplitude
and energy of a sound wave are affected as the wave
travels through air and as the wave travels through a
brick wall?

The sound wave has less energy and a
larger amplitude when traveling through a
brick wall than when traveling through air.

The sound wave has more energy and a
@ smaller amplitude when traveling through a
brick wall than when traveling through air.

The sound wave has more energy and a
larger amplitude when traveling through a
brick wall than when traveling through air.

The sound wave has less energy and a
@ smaller amplitude when traveling through a
brick wall than when traveling through air.
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Part A

Based on Figure 2, which statement best describes
how the pitch and the frequency of sound waves are
related?

@ Sound waves with a higher frequency have a
higher pitch.

@ Sound waves with a lower frequency have a
higher pitch.

@ Sound waves with a higher frequency have a
lower pitch.

@ Sound waves with higher and lower
frequencies can have the same pitch.

PartB

Which evidence from Figure 2 best supports the
answer to Part A?

The ambulance sound waves have fewer
waves and a longer wavelength.

The fire truck sound waves have fewer waves
and a shorter wavelength.

The ambulance sound waves have more
waves and a shorter wavelength.

The fire truck sound waves have more waves
and a longer wavelength.
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Each organelle has a unique role within the cell. Some organelles are used to
make energy for the cell. Other organelles can control the growth of the cell
Many organelles, such as the nucleus and mitochondria, also have membranes.

The scientists have identified two instruments that can help them collect data on
different cells. They will use a light microscope and an electron microscope. Both
instruments will help the scientists see cell details using magnification. Light
microscopes use visible light and lenses to magnify images. Electron
microscopes use a beam of small particles to help increase the magnification of
the images. The magnification strength of each instrument is shown in Figure 2.
The figure also shows how the magnification range for both instruments
compares to the human eye. Each magnification range includes the sizes of
different objects that can be seen within that range
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Use the information about organelles and your knowledge of science to
answer the questions.

Organelles

Scientists are designing an investigation to study how each part of a cell affects
how the entire cell works. Cells often use specialized structures called
organelles. These structures perform very specific functions. The scientists have
decided to compare two different types of cells. They will look at different types of
cells from different organisms, such as animals and plants. Figure 1 shows the
basic structures of animal cells and plant cells.

Figure 1. Animal and Plant Cells

Animal Cell Plant Cell
cell wall

cell membrane

nucleus

mitochondria

chloroplasts
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Figure 2. Magnification Strength
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The scientists are planning an experiment using a light

microscope to collect data.

Which statement best describes how the scientists
can identify nonliving samples?

The scientists should look for samples that
have objects that look bigger when viewed
under the microscope.

The scientists should look for samples that do
not have a nucleus or cell membrane when
viewed under the microscope.

The scientists should look for samples that
have carbon atoms when viewed under the
microscope

The scientists should look for samples that do
@ not have a regular pattern of shapes when
viewed under the microscope.
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The scientists are designing an experiment to study
the small, hairlike organelles on the outsides of some
cells found in humans. They want to compare the
structures of these organelles to cells from other
multicellular organisms, such as plants. These
organelles can have features with sizes as small as
50 to 100 nanometers (nm)

Use Figure 2 to describe which type of microscope
the scientists should use to study the features of the
hairlike organelles. Explain one possible function for
these organelles based on where the organelles are
located in the cell model in Figure 1.

4B [ Uy





image14.tmp
&

cell membrane

mitochondria

Plant Cell

chloroplasts

nucleus

controls many
cell functions

produces energy
for the cell

controls what
substances
enter and leave
cells and
organelles

converts light
energy to
chemical
energy





image15.tmp
Drag each label describing the function of each
organelle into the boxes to complete the model of a
plant cell.

Each label will be used once.
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A scientist views different objects using a light
microscope. Which features would the scientist most
likely see for samples from multicellular organisms?

Select the three correct answers.

@ large cell size

@ small organelle features
@ different types of cells
@ smaller number of cells

@ cells organized into tissues
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Use the information about asteroids in the solar system and your
knowledge of science to answer the questions.

Asteroids in the Solar System

Asteroids are rocky objects that orbit the Sun. They can be as small as a meter
across or as big as a few hundred kilometers across. Most asteroids have orbits
in the asteroid belt, a region located between Mars and Jupiter. Some asteroids,
called Apollo asteroids, have orbits that actually cross Earth’s orbit. Figure 1
shows the orbits of some Apollo asteroids.

Figure 1. Apollo Asteroid Orbits

asteroid belt
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asteroids
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Note: Not to scale




image18.tmp
Scientists monitor Apollo asteroids to predict how close they will come to Earth. A
collision of an Apollo asteroid with Earth is extremely unlikely. Nonetheless, the
accuracy of these predictions is important because scientists need as much time
as possible to plan for a potential asteroid collision. Predicting the exact path of
an Apollo asteroid is difficult because nearby planets and other asteroids all have
an effect on the asteroid. Table 1 shows the masses of some of the largest
objects in the solar system.

Table 1. Solar System

Mass Data
0 Mass
Object (x 102 kg)
Sun 1,988,500.00
Mercury 0.33
Venus 4.87
Earth 5.97
Mars 0.64
Jupiter 1,898.00

Source: NASA.
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Scientists are also studying ways to change the path of an Apollo asteroid to
avoid a collision with Earth. One method uses a spacecraft to gently push the
asteroid. This can affect the orbital path of the asteroid. This spacecraft method
must be used far in advance of a possible impact in order to be successful.
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Which observation from Figure 1 can best be used as
evidence to support the claim that the Sun has a
gravitational pull on asteroids in the solar system?

@ Most of the asteroids in the solar system are
between Jupiter and the Sun.

@ Al of the planets and asteroids in the solar
system orbit around the Sun.

@ Apollo asteroids have orbits closer to the Sun
than other asteroids in the solar system.

@ Only the planets with the largest masses in
the solar system orbit around the Sun.
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Scientists must consider many factors when using a
spacecraft to change the path of asteroids traveling
close to Earth. Using Figure 1, describe how the force
of gravity from Earth could affect nearby Apollo
asteroids and explain how the effect of Earth's gravity
could change the orbital motion of an Apollo asteroid

4B/ UV
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Based on Figure 1, select the correct answer from
each drop-down menu to complete the sentence.

As Apollo asteroids approach Earth, the
o Banth can afest the [ ]

of the asteroids.
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Part A

Based on evidence in Figure 1 and Table 1, which
planet has the greatest effect on the orbit of most
asteroids?

@ Mercury

PartB

Which property of the planet identified in the answer to
Part A has the greatest effect on an asteroid?

@ the shape of the planet’s orbit
@ the planet’s distance from the Sun
@ the mass of the planet

@ the size of the planet’s orbit
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Use the information and your knowledge of science to answer the question.

Mangroves are small trees and shrubs that often grow in coastal areas near the
Equator. Mangrove trees can even survive in salt water, with roots and trunks that
grow below the surface of the water. Mangrove forest ecosystems support a large
number of different organisms, as shown in the model.

Based on the model, which changes would most likely increase the flow of energy
through the mangrove forest ecosystem?

Select the two correct answers.
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® an increase in the number of decomposers
@ a decrease in the amount of sunlight

@ an increase in the amount of leaf litter
@ an increase in the number of birds

@ a decrease in the number of mangrove trees
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Use the information and your knowledge of science to answer the question.

A student is designing an experiment to test how different types of surfaces affect the size of the force needed to move an object. The
student will use a spring scale to measure the size of the force needed to drag a brick across different flat surfaces.

Drag the correct label into each box in the table to identify the independent variable, dependent variable, and control variable in the
experiment.

Not all labels will be used.

& ?
Independent mass of brick
Variable
Dependent surface material
Variable height of flat surface
Control

Variable size of the force needed to move brick
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Use the information and your knowledge of science to answer the questions.
Crude oil, also known as petroleum, is a liquid that is found within the earth. This liquid can be refined to form products such as gasoline,

rubber, and different plastics. The oil is made up of different types of hydrocarbon molecules, which often contain repeating units of
hydrogen and carbon atoms. The hydrocarbon molecules removed from crude oil can then be used to produce other large molecules.

Part A

Drag the molecule pieces into the correct boxes that best complete the partial model of the two molecules formed from hydrocarbon
molecules.

Each molecule piece may be used more than once. Not all molecule pieces will be used.
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Use the information about marbles and your knowledge of science to
answer the questions.

Marbles

A group of students is building a marble track. They plan to investigate how the
potential and kinetic energies of different types of marbles change as the marbles
move through the track. Figure 1 shows the two types of marbles and the
different materials the students will use in the investigation.

Figure 1. Marbles and Track Materials

Plastic Tube
Marbles Track
@ Q@ ..
(ceramic, 8g)  (steel, 16 g) /

1
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Figure 2. Marble Track Design

start position

end position

X Y z

The students measure how each marble’s potential and kinetic energies change
at five different points as each marble moves along the track.
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Wooden Blocks

45 cm
15cm
30cm

The two types of marbles are identical in size, but are made of different materials
and have different masses. The students run several trials using each marble.
The students begin each trial by placing a marble at the starting position and
then observing the marble until it reaches the end position on the track. The

marble track is shown in Figure 2.

Figure 2. Marble Track Design
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Kinetic Energy (J)
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Kinetic Energy (J)
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The students decide to investigate how the mass of
each marble affects its kinetic energy. The students
will roll each marble down the first hill on the track.
They will then compare the results for the kinetic
energy of both the ceramic marble and the steel
marble.

Which figure best compares the kinetic energy of
each marble when the marbles roll down the hill on
the track?

Kinetic Energy (J)

ceramic  steel
marble  marble

Mass (g)
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The students measure the speed of one of the marbles
at the three points shown in the figure.

start position

end position

Select the correct answer from each drop-down menu
to complete the paragraph.

The speed of the marble at point L will be

[ "¥]the speed of the marble at point M.

The speed of the marble at point N will be

["""¥]the speed of the marble at point M.

For the three points measured on the track, the marble
will have the most kinetic energyat [ v]and

the least kinetic energyat [ v|.
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Which figure best shows how the potential energy of
amarble changes as the marble travels along the

track?

>

Potential Energy

Distance from Starting Position

>

Potential Energy

Distance from Starting Position
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PartB

The students determine that the total energy of the
marble decreases slightly as the marble travels along
the track. Which statement describes the most likely
cause of this decrease in total energy?

Some of the marble’s energy is destroyed by
the wooden blocks as the marble rolls along
the track.

Some of the marble’s energy is transferred to
the surface of the track as the marble rolls
along the track.

Some of the marble’s energy is transferred to
the wooden blocks as the marble rolls along
the track.

Some of the marble’s energy is destroyed by
the surface of the track as the marble rolls
along the track.
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Part A

Based on Figure 2, at which points along the marble
track is the potential energy of the marble increasing?

Select the two correct answers.

@ point 1
@® point2
@© point 3
@ point 4
® point5
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The students want to see how changes to the design
of the marble track will affect the energy of the
marbles.

As you respond to Part A, Part B, and Part C, follow
the directions below.

+ Address all of the instructions in each prompt.

+ Use evidence from the information provided and
your own knowledge of science to support your
responses.
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PartB

Another student wants to use another marble that will
have a greater kinetic energy than either the ceramic
marble or the steel marble at each point along the
track. Explain how the mass and size of the third
marble should compare to the masses and sizes of
the ceramic and steel marbles. Explain the reasoning
for your answer.

4B [ Uy
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Part C

One student wants to change the track so that the
potential energy of the marble from point 1 to point 5
is constant. Explain how the student could change the
track so that the potential energy of the marble is
constant and explain why that change will keep the
potential energy constant.

4B/ UV
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Part A

One student wants to increase the potential energy of
the marble at the starting position. Explain one way
the students can adjust the track to increase the
marble’s potential energy. In your explanation,

« describe the dimensions of any materials used to
adjust the track and

« explain why the adjustment to the track would
increase the marble’s potential energy.

6B [ UY
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Use the information and your knowledge of science to answer the question.

A group of students is comparing cells from plants that grow better in sunlight to cells from plants that grow better in shade. The plant leaf
cells for both types of plants are shown in the model.

Which plant feature shown in the model allows the shade plants to better convert sunlight during photosynthesis in shaded areas?
@ fewer leaves
@ vertical |eaf position

@ larger chloroplasts

@ smaller plant cells
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Use the information and your knowledge of science to answer the questions.

The Red Bayou project in northwest Louisiana allows farmers to use river water diverted from the Red River when irrigating their crops.

Part A
Select the correct answer from each drop-down menu to complete the sentences.

The amount of groundwater used for irrigation mostlikely[v]as more diverted river water became available. The
amount of surface water used for irrigation most likely [ v]as more diverted river water became available.

PartB

Which change would most likely occur after diverting river water for use in irrigation?

@ an increase in soil erosion in the river
@ an increase in flooding in the river
@ an increase in the amount of water needed to water crops

@ an increase in sediment, nutrients, and salts on crop soil
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Part B

Based on the information in the Moon phase model, which statement best predicts how the phases of the Moon will look as the Moon
continues its orbit around Earth in the model?

@ The Moon will become brighter with no dark areas as the Moon moves closer to the Sun.
@ The Moon will again appear completely dark and the dark area will decrease in size until the Moon is completely bright.
@ A dark area will start to appear on the right side of the Moon and will slowly increase in size until the Moon is completely dark.

@ A dark area will start to appear on the left side of the Moon and will slowly increase in size until the Moon is completely dark.
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Moon Phases as Seen from Earth

Note: Not to scale
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Use the information and your knowledge of science to answer the questions.

Part A
Observers from Earth see different phases of the Moon over time as the Moon orbits around Earth.
Drag the phases of the Moon into the correct boxes to complete the model showing how the phases of the Moon look from Earth.

Not all phases of the Moon will be used.
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Evidence of the reversal of Earth’s magnetic field is found in the rocks along the
ocean floor. The ocean floor moves away slowly from the ridge on either side. As
lava from the ridge erupts, tiny fragments in the lava align with the direction of
Earth’s magnetic field before the lava cools to become solid rock. Some of these
fragments have a normal magnetic direction, while other fragments have a
reverse magnetic direction. Figure 3 shows the location of rocks with a normal
magnetic direction or a reverse magnetic direction.

Figure 3. Magnetic Direction of Ocean Floor Rocks

mid-ocean ocean
ridge crust layer
molten
mantle otte

material

Key

Il rocks with normal magnetic direction
Il rocks with reverse magnetic direction

Source: United States Geological Survey.
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Scientists discovered that the locations of Earth’s North and South Poles can
switch every so often. About every few hundred thousand years, Earth’s
magnetic poles reverse. This is a result of Earth’s magnetic field changing
direction, as shown by the dotted magnetic field lines in Figure 2.

Figure 2. Pole Reversal of Earth’s Magnetic Field

geographic North Pole geographic North Pole
“=

magnetic

magnetic
North Pole

South Pole
2N

normal polarity reverse polarity

Source: Houghton Mifflin Company.
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Use the information about changes in Earth’s magnetic field and your
knowledge of science to answer the questions.

Changes in Earth’s Magnetic Field

Earth has a magnetic field that extends from the North and South Poles of the
planet and out into space. Many scientists suggest that Earth’s magnetic field
size, strength, and direction are related to the liquid iron outer core. Figure 1
shows a model of Earth's core.

Figure 1. Earth’s Core
magnetic North Pole

Mid-Atlantic
Ridge

solid inner
core

liquid outer
core

magnetic South Pole
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Use Figure 1 and Figure 2 to answer the question.

Scientists suggest that the movement of Earth’s liquid
iron core results in electrical currents. These currents
would then result in Earth’s magnetic field.

Recent satellite data suggest that the strength of
Earth’s magnetic field has weakened by about
3.5 percent in some areas. In other areas, Earth's
magnetic field strength has increased by about

2 percent.

Which statement best explains the differences in
Earth’s magnetic field strength based on the
movement of Earth’s liquid iron core?

@ The movement of Earth’s liquid iron core
stopped in both locations.

® The movement of Earth’s liquid iron core
changes direction in some locations.

@ The movement of Earth’s liquid iron core is the
same in all locations.

@ The movement of Earth’s liquid iron core
increased in speed in both locations.
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Based on Figure 2 and Figure 3, select the correct
answer from each drop-down menu to complete the
paragraph.

A magnetic compass needle is able to detect the
direction of Earth’s magnetic North Pole. Over
hundreds of thousands of years, the direction in which

acompass needle pointswould [ v,

During a normal polarity period, a compass needle

oints mostly in the direction of the
P e e A a magnetic pole
reversal, a compass needle points mostly in the
drecton of he | g
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Scientists are planning an investigation to collect
evidence to help predict future magnetic pole
reversals of Earth’'s magnetic field. Using the
information in Figure 3, describe how scientists can
collect data on changes in Earth’s magnetic poles
and explain how this data can be used to predict
future magnetic pole reversals.
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Scientists will study how Earth’s magnetic field
changes as distance from Earth changes. Satellites
will be placed at different distances from Earth and will
be used to measure the strength of Earth’s magnetic
field.

Drag the correct label into each box in the table to
identify the dependent and independent variables in
the investigation.

Not all labels will be used.
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magnetic field strength
distance from Earth

size of satellite

mass of satellite
gravitational force of Earth
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A period known as the Great Drought occurred from Ap. 1276 through 1299.
Scientists suggest that this drought may explain why the Anasazi suddenly left
their communities. Scientists have collected evidence of the drought by studying
tree rings. Trees produce growth rings during annual growing seasons. The
widths of the annual rings depend on the available precipitation and average
temperatures. Table 1 shows evidence collected from tree ring studies. These
studies show how the West was affected by droughts from A.p. 850 through 1400.
In years with normal precipitation levels, 38 percent of the West was affected by
droughts. Drier years occurred when more than 38 percent of the West was
affected by droughts.

Table 1. Percentage of the West
Affected by Droughts over Time

ves () | Fapentgs o e st
850-1050 more than 38%
1050-1100 less than 38%
1100-1300 more than 38%
1300-1350 less than 38%
1350-1400 more than 38%

Source: E. R. Cook et al., Earth-Science Reviews.
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Use the information about the Anasazi and the Great Drought and your
knowledge of science to answer the questions.

The Anasazi and the Great Drought

The Anasazi were a Native American people who settled areas that are now
known as Arizona, New Mexico, Colorado, and Utah. Evidence suggests that the
Anasazi suddenly moved from their settlements in about Ap. 1300. Scientists
have recently looked at what may have caused the Anasazi to move and relocate
much farther south in Arizona and New Mexico

The Anasazi set up complex farming communities in the years Ap. 100 through
1300. They built irrigation structures such as reservoirs, stone dams, and low
stone walls. These structures helped the Anasazi store and use water for their
crops. The Anasazi primarily raised corn, beans, and domesticated turkeys.
Figure 1 shows a typical food web for the ecosystem in which the Anasazi people
lived

Figure 1. Food Web of Anasazi Ecosystem
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Scientists claim that tree growth slowed during the
period from AD. 1100 to 1300, resulting in thinner tree
rings.

Based on the information in Table 1, which statement
can best be used as evidence to support the claim?

@ More than 40 percent of the West is typically
affected during dry periods.

@ The average precipitation in the West
significantly increased during this period.

@ A large percentage of the West was affected
by dry conditions during this period.

@ The average precipitation in the West
increased after Ap. 1300.
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Scientists have estimated how much corn could be
grown in areas where the Anasazi lived, based on
typical growing conditions. The graph shows the
estimated amount of corn produced in each year
between Ap. 1200 and 1300.
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What evidence from the graph best shows how the
availability of corn likely affected the farming of
domesticated turkeys in Figure 1?

An increase in corn production during the
® Great Drought increased the domestic turkey
population.

An increase in corn production during the
@ Great Drought decreased the domestic turkey
population.

A decrease in corn production during the
@ Great Drought decreased the domestic turkey
population.

A decrease in corn production during the
@ Great Drought increased the domestic turkey
population.
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Corn Yield Estimates
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Select the correct answer from the drop-down menus
to complete each sentence.

During the Great Drought, a decrease in the

[ ""+]had the greatest impact on the

survival of the Anasazi people. As conditions changed,
the Anasazi relied on domesticated
turkeysand[ v for food.
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PartB

Based on the information in Table 1, which statements
best describe the competition in the answer to Part A
during dry and wet periods?

Select all that apply.

@ Competition for corn increased during drier
periods.

@ Competition for grass increased during wetter
periods.

Competition between domesticated turkeys
and grasshoppers stayed the same during
wetter and drier periods.

@ Competition for resources between rabbits
and mice decreased during wetter periods.

@ Competition for resources stayed the same
during wetter and drier periods.
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Part A

Which statement best describes how the organisms
shown in Figure 1 compete for resources?

@ Rabbits, grasshoppers, and mice all compete
with snakes for food

@ The Anasazi, mice, and domesticated turkeys
all compete for corn.

@ Hawks, rabbits, and the Anasazi all compete
for grass.

@ Snakes, hawks, and domesticated turkeys all
compete with the Anasazi for food
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Use the information about the properties of light and sound waves and
your knowledge of science to answer the questions.

Properties of Light and Sound Waves

A group of students is learning about the sounds and lights used by emergency
vehicles. An ambulance and a fire truck are in the school parking lot. The
students can hear the sound made by the sirens of each vehicle, but do not see
the flashing lights until they can see each vehicle. This is because the walls of
the school affect sound waves and light waves differently. Figure 1 shows a
model of a sound wave traveling through the air. The sound wave causes the air
molecules to vibrate. This movement of the air molecules, along with a transfer of
energy, results in the sound wave traveling through the air.

Figure 1. Sound Wave from an Emergency Vehicle
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Figure 1. Sound Wave from an Emergency Vehicle

sound wave air molecules

Different types of materials can affect how sound waves travel. Table 1 shows
how different materials affect the speed of sound waves.




