Science Session 3

I=i=Yeuple] ks Read each question carefully. For each multiple-choice question,

D)
- decide which is the best answer and be sure to mark your answer

in your answer document. For each open-ended item, be sure
to write your answer in the lined box provided in your answer
document. Only answers and work written inside the answer
boxes will be scored.

This question has two parts. Be sure to answer both parts of the question.

24. Ava observes that when she pushes a heavy box, she cannot push hard enough to
make the box move. She also observes that when she and a friend push the box
together, they can push hard enough to make the box move.

Part a

Which statement describes the reason for Ava’'s observation?

A When Ava pushes, the forces on the box are balanced, and when Ava and her
friend push, the forces on the box are balanced.

B When Ava pushes, the forces on the box are unbalanced, and when Ava and her
friend push, the forces on the box are balanced.

C When Ava pushes, the forces on the box are unbalanced, and when Ava and her
friend push, the forces on the box are unbalanced.

D When Ava pushes, the forces on the box are balanced, and when Ava and her
friend push, the forces on the box are unbalanced.

Part b

Which plan best describes how Ava could investigate the effect of balanced forces on

the box?

A Use two forces that are the same size to push the box from both sides, and then
observe that the motion of the box changes.

B Use two forces that are different sizes to push the box from both sides, and then
observe that the motion of the box changes.

C Use two forces that are the same size to push the box from both sides, and then
observe that the motion of the box does not change.

D Use two forces that are different sizes to push the box from both sides, and then

observe that the motion of the box does not change.
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This question has two parts. Be sure to answer both parts of the question.

25. Mario learns that scientists put a tool called a tiltmeter on a volcano to predict when
the volcano will erupt. The tiltmeter measures changes in the shape of the volcano
and sends that data to a computer. The diagram shows that a tiltmeter works because
the shape of a volcano changes as magma moves up and causes the surface of the
volcano to tilt.

Measuring the Shape of a Volcano

Tiltmeter

Surface

Part a

Which statement describes how using a tiltmeter could help save the lives of people
who live near a volcano?

A Using a tiltmeter can warn people which direction magma will flow during an
eruption.

B Using a tiltmeter can warn people to move away from the volcano during an
eruption.

C Using a tiltmeter can decrease the number of people who need to be warned
before an eruption.

D Using a tiltmeter can increase the time people have to move away from the
volcano before an eruption.
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Partb

Which statement best describes how the data from a tiltmeter on one volcano could
save the lives of people who live near another volcano?

A

B
C
D

The data could show the shape of the volcano before the eruption.
The data could show the direction magma moves during an eruption.
The data could show the amount of magma released during an eruption.

The data could show the time between a change in shape and an eruption.
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This question has two parts. Be sure to answer both parts of the question.

26. Raquel hears that some of the homes in her neighborhood have hard water. Hard
water is water that contains dissolved calcium. Hard water can cause problems when
calcium builds up in pipes and water cannot flow.

Raquel learns that lime is a mineral that usually dissolves in water but produces a
solid when added to hard water. She wants to use lime to test whether her home has
hard water.

Part a

Which measurement could Raquel use to test whether the water in her home is hard
water?

A the amount of lime that she adds to her water

B the amount of calcium that dissolves in her water
C the amount of hard water in her neighbor’s house
D

the amount of solid in her water when she adds lime

Partb

Raquel wants to compare the water in her home to water in other buildings. Which
two variables should Raquel keep the same during her investigation?

A the amount of water in each test

the amount of calcium in the water

the number of hours between tests

the amount of lime added to the water

the number of containers used during testing
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This question has three parts. Be sure to answer all three parts of the question.

27. Katie and her friend are walking on a path in the woods at night. They use a flashlight
to help them see the path and the trees next to the path. Katie wants to make a
model that shows how she is able to see the tree. The diagram shows the objects to
include in the model.

Tree

Katie

Flashlight

a. Use the objects in the diagram to draw a model that shows how Katie is able to see
the tree. Draw arrows to show the path of light.

b. Based on the path of light shown in your model, describe how Katie is able to see
the tree.

c. Predict how well Katie will be able to see the tree if there is thick fog in the woods.
Use your model in part (a) to explain your reasoning.
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Read the information. Then answer the questions that follow.

Changing Shadows

One summer day, Amelia walks past a tall tree in a park several times. She observes
that the shadow of the tree changes during the day. She records her observations in the

diagram.

Observed Tree Shadows

Early Morning

Noon

Late Afternoon

Sun O

Tree

Sun

Amelia studies a diagram that shows the path of the Sun across the sky during summer and

winter.

Path of the Sun

Summer

Winter

Sun
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Amelia decides to collect her own data on how shadow direction and shadow length change
during the day. She puts a stick into the ground in a park near her home and observes the
direction and length of the stick’s shadow at different times on a summer day. The diagram
shows the directions and lengths of five shadows Amelia observed.

Observed Stick Shadows

Finally, Amelia records the lengths of five shadows in a table.

Shadow Lengths
Shadow | Time S(':;(:::i"rvnléte(;ggh
D 8 a.m. 60
10 a.m. 20
F 12 p.m. 10
G 2 p.m. 30
H 5p.m. 110
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This question has two parts. Be sure to answer both parts of the question.
28. Parta

Based on the five shadows that Amelia observed, which statement describes how the
direction of the stick’s shadow changes?

A The direction of the shadow of the stick moves from east to west as the Sun
appears to move from east to west.

B The direction of the shadow of the stick moves from east to west as the Sun
appears to move from west to east.

C The direction of the shadow of the stick moves from west to east as the Sun
appears to move from east to west.

D The direction of the shadow of the stick moves from west to east as the Sun
appears to move from west to east.

Partb

Which Earth motion causes the direction of the stick’s shadow to change?
A Earth orbits the Sun once every day.

B Earth orbits the Sun once every year.

C Earth rotates on its axis once every day.
D

Earth rotates on its axis once every year.

29. Which sequence represents the stick’s shadows ordered from shortest to longest?

A 5pm.->2pm.—->12p.m.—~>10a.m.—»>8a.m.
B 10am.—»12p.m.»2p.m.—»8a.m.»>5p.m.
C 12p.m.—~>10a.m.»2p.m.—>8a.m.—>5p.m.
D

5p.m.»8a.m.»>2p.m—>10a.m.»>12p.m.
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30. Although Amelia did not record the lengths in the table, she also observed the length
of the stick’s shadow at three other times that day.

Based on the pattern in Amelia’s observations of the stick’'s shadow, which table
shows the time of the day Amelia observed each shadow?

Shadow of Time of Shadow of Time of
the Stick the Day the Stick the Day

SunO SunO

Stick Stick

3 p.m. 1 p.m.

it

OSun OSun

A Stick = Stick
1 p.m.
(@) (@)
SUN™ s Stick SR Stick
9a.m. 9a.m.
Shadow of Time of Shadow of Time of
the Stick the Day the Stick the Day
sticky ~U"© sticky >U"©
9a.m. 1 p.m.
C 1O stiek D |[OSUN ghick
3 p.m. 9a.m.
(@)
Sun© Stick e Stick
1 p.m. 3 p.m.
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This question has two parts. Be sure to answer both parts of the question.

31. Amelia makes a claim about how long the stick’'s shadow would be if she observed her
stick on a winter day.

Part a

Which claim is supported by what Amelia learned about the path of the Sun?

A In winter, the shadows during the middle of the day will be longer than in
summer.

B In winter, the shadows when the Sun is rising and setting will be longer than in
summer.

C In winter, the shadows will be longer in the morning and shorter in the afternoon
than in summer.

D Inwinter, the shadows will be shorter in the morning and longer in the afternoon
than in summer.

Part b

Which statement best explains the difference between shadows in summer and
winter?

A Earthis closer to the Sun in winter than in summer.
Earth is on opposite sides of the Sun in winter and in summer.

B
C The Sun's path across the sky is lower in winter than in summer.
D

The Sun moves from east to west across the sky in winter and in summer.
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Read the information. Then answer the questions that follow.
Trees

Mr. Garcia shows Natalie the decaying plants that are turning into soil inside the compost
bin in his garden. He tells her that he plans to spread the soil around the trees in his garden
to help them grow.

Natalie thinks about Mr. Garcia’s compost bin and how trees grow. She draws a model that
shows how matter from trees becomes part of the soil.

Tree Growth Model

Decomposers
turn the leaves
into soil.

A leaf
falls to the

\ ground.
More

decomposers | ,
break the nsects
leaves eat some
into smaller / leaves.
pieces. ‘_@;

Decomposers begin
to break down the leaves.

Natalie asks Mr. Garcia whether soil becomes part of trees as they grow. He tells her about a
scientist who conducted an investigation long ago. The scientist measured the mass of a small
tree. Then he measured the mass of dry soil that he put into a container and planted the
small tree in the container. He took care of the tree as the tree grew larger. Five years later,
the scientist took the tree out of the container and dried the soil. Then he measured the mass
of the tree and the dry soil again. The table shows the results of the scientist’s investigation.

Tree Growth Data

When Mass Mass of Tree | Mass of Dry Soil
Was Measured (kg) (kg)
When planted 2 91
Five years later 77 91
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32. Which statement best describes how soil helps trees grow?

A

B
C
D

Trees take in food from the soil.
Trees take in matter from the soil.
Trees take in energy from the soil.

Trees take in organisms from the soil.

This question has two parts. Be sure to answer both parts of the question.

33. Parta

Mr. Garcia tells Natalie that some of the matter that organisms need to live is not
included in her model.

Which two types of matter does Natalie need to add to her model?

A

m O N @

air
water
plants
animals

sunlight

Partb

Which statement supports the answer to Part (a)?

A

B
C
D

Organisms exchange matter with each other.
Organisms exchange matter with their environment.
Organisms grow when they take in matter from food.

Organisms transfer matter from one place to another as they move.
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34. Natalie has heard that trees that are planted in the ground and completely wrapped
in clear plastic do not grow.

What is the most likely reason that trees wrapped in plastic do not grow?
A These trees do not have roots.

B These trees do not have leaves.

C These trees do not absorb sunlight.

D

These trees do not absorb matter from air.

This question has two parts. Be sure to answer both parts of the question.

35. Natalie decides to repeat the scientist’s investigation using a smaller tree in a smaller
container. She measures the mass of the tree and container and then plants the tree
in the container. Natalie plans to put the tree near a window in the garage and leave
the tree alone. After three months, she will come back and measure the mass of the
tree and container again.

Natalie claims that her tree will grow taller and wider during the three months in the
garage.

Part a

Which sentence describes Natalie’s claim?

A The claim is correct because trees need light to grow.

B Theclaimisincorrect because trees need water to grow.

C Theclaim is correct because trees need to be in soil to grow.
D

The claim is incorrect because trees need to be outside to grow.

Part b

Which change could Natalie make to her investigation to help her tree grow faster?
A giving the tree some water twice a week

B adding some soil to the container twice a week

C moving the tree closer to the window twice a week
D

taking the container outside of the garage twice a week
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