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How Things Move

The

Big

Idea

How do things move?

Answers will vary. Accept all reasonable responses.

motion a change
in the position'of .
an object

friction a force
that slows down
moving things

lever asimple
machine-made
of a bar that
turns around a
point

repel to push
away or apart

376
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————————————————————————————————————————————————————————————————————————————————
Before reading this chapter, write down what you already know in the first
column. In the second column, write down what you want to learn. After
you have completed this chapter, write down what you learned in the third
column.

What We Know What We Want to Know What We Learned

Copyright © McGraw-Hill Education

Someone or some
thing cause objects to
move.

Can objects move by
themselves?

Objects move if a
force acts upon them.

Simple machines help
us Llift things.

What are some simple
machines?

Ramps, levers,
wheels, and axles are
examples of simple
machines.

Magnets pull some
things to them.

What attracts magnets?
Where is a magnet’s
steength?,

Magnets attract objects
made of iron. Every
magnethasagerth pole
and, south pole where
the magnet’s push or
pull is the strongest.

377
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Look and Wonder

Look at the man and horse in this picture. How
would you describe where they are? What words
could you use to describe their position and motion?

Student answers will vary, but should include something about the

location and the position and motion of the athletes in the image.

EssentiallQuestion

How can you tell that something has moved?

379
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What words help us find things?

What to Do

) Work with a partner. Pick an object in the
classroom. Do not tell your partner what the
object is.

@ Communicate. Describe where your object is. Give
clues to your partner. Ask your partner to find the
object. Switch with your partner and try again.

9 Switch with your partner and try again.

(@ Draw Conclusions. Which words in your description
were most helpful to your partner?

Answers will vary but might include descriptive words such as above,

below, next to, and near.

380
EXPLORE
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Inquiry Activit91
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More

© Communicate. Draw a picture and write directions
to find an object in your picture. Then switch with a
partner.

Answers will vary.

Investigate why it is important to be able to explain
the position of something.

My question is:

Sample question: How can | tell my friends how to get to my home if they do

not know where it is?

381
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What are position and motion? % quick check

Position is the place where 1. Fill in the blank.
something is. You can tell the People can
position of an object by comparing it describe the
to the positions of other objects. position

of an object by
comparing it to
the position

You can use words such as above
or below to describe where things

are. You can also use the words in,
on, under, next to, near, left, or right.

of another object.

Where are the rabbit and
the cat? What sentences

can you make about their
positions?

cl, bl, br)C Squared Studios/Getty Images, (cr)G.K. & Vikki Hart/Getty

ion (tl)Elena Volkova/123RF, (tr

Images
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(c)Dave Moyer

ight © McGraw-Hill

Ce

When something moves, its
position changes. Motion is a
change in the position of an
object. Some ways objects move
are up, down, around, sideways,
or zigzag. You can describe an
object’s motion by telling how its
position changed.

< around

0 Quick Check

2. Choose a motion listed on this'page and draw how dn
object moves in that way.

Children's drawings should show an object moving up, down, straight,

back-and-forth, sideways, zigzag, or rolling.

383
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What is speed? - . ™
Some things, such as snails, -;,Q\“Ck Lab

move slowly. Others, such as Measure three meters
cheetahs, move quickly. Speed 'n the classroom. Walk
_ ’ Cl. Y. B8 _ and then hop the

is how far something moves in a distance. Record the

certain amount of time. time it took for each.

ion (t)G.K. & Vikki Hart/Getty Images, (c)ingram P

A cheetah’s speed can be measured
with a stopwatch and a tape measure.
The fastest objects move farthest in a
certain amount of time.

© McGraw-Hill
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Animql Speed )

animal

Men %) 0 20 40 &0 80 100 120 140
kilometers per hour

Read a Graph )

Which animal is the fastest?

3

& ouick check

3. What are some objects that move at high speeds?

Possible answers: plane, rocket, cheetah, race car

Copyright © McGraw-Hill Education (t)G.K. & Vikki Hart/Getty Images, (c)ingram
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Write about what you learned.

Position

Possible answer: Position is the place

where something is

1 Motion

Possible answer: Motion is a change in

position, such as moving up, down, or

around. Motion is described by telling

hiow| pOsitian €harges:

Speed

Possible answer: Speed is how quickly

something moves in a given time.

386
EVALUATE

y Images, G.K. & Vikki Hart/Getty Images, (c)Dave Moyer, (b)ingram

(t)C Squared

ight © McGraw-Hill

Publishing




Think, Talk, and Write

OSequence. Describe the order of the objects you
would pass as you move from your desk to your
teacher’s desk.

Answers will vary, depending on
the student’s location.

v

€) What words can you use to describe motion?

Possible answers: straight, zigzag, in a circle

How can you tell that something has
moved?

EssentiallQuestion

Possible answer: You can look at its position now and its position in the past.

If the object has moved, its position will be different.

i © McGraw-Hill
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Inquiry Skill: Investigate

When you investigate, you make
a plan and test it out.

» Learn It

Fares and Omar will run in
a race. They want to find their
speeds. They make a plan.

First, they measure 20 meters.
They make a start and a finish line.
Next, they measure the time it took
them to run the distance.

Look at the chart. Who is faster?

M GS——r WS

Omar| 28 Seconds

. S T N R ]

%
¢
}

o SR | oL S R e

388
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Which toy moves fastest? Make a
plan to find out. Then test your plan.

> Tey I e
-,
—

1. Use tape to make a start line.
Measure how far away your
finish line will be. Mark it with
tape.

2. Use a stopwatch to find out
how long it took each toy.to.go
the distance. Record the'times.

Answers will vary.

masking tape

windup toys

stopwatch

. Which toy was fastest?

Children should name the toy that took the least

amount of time.

389
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Look and Wonder ” r o
\RECioreyvouiread| -

How can you make something move? How can you a
make it move farther?

Possible answer. | can make something move by pushing or pulling

it. | can make an object move farther by pushing it harder.

What do forces do?

391
ENGAGE



Explor |

How do you make things go
farther and faster?

What to Do

@) Line up the car at a starting line.
Push the car gently over the line.

masking
- tape
€) Measure. How far did it go?
Student answers will vary depending on how how
s M aaC i A i )
hard they pushed the car and how far it went. ruler

Hill

Hill

(t te,

Copyright © McG Hill
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Inquiry Activit91

Copyright © McGraw-Hill Education

e Do the activity again, but this time push the car
harder. Observe what happens. How far did it go
this time?

Student answers will vary depending on how hard they pushed the

car and how far it went.

More

Q} Predict. What might happen if you pulled the car
toward you with your hands? Would it go as far?

Predictions may vary, but should describe how pulling a car might be

different from pushing a car.

Investigate how other objects react to different
amounts of force.

My question is:

Sample question: What happens when | push a wooden block? What

happens when | push it harder?

393
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What makes things move?

] .
~Z# Underline two ways

Objects cannot start to move You can put an object
on their own. You have to use in motion.
a push or a pull to put something P
in motion. f
e ®

When you play football, you kick
the ball to move it across the field.
Your kick is a push. If you do not kick
the ball, it will stay in the same place.

.
\®

ion, (c)Divin,

| \
Hill

i (t)Ken Karp,

A stronger kick will
make an object move
farther.




G cGraw-Hill Education  (t)Paul Burns/Getty Images, (b)Media Bakery

A push or pull is
called a force. If you
push something, it will
move away from you.
If you pull it, it will What is making the
move closer to you. cart move?

A kick is a kind of push. Opening a drawer is a kind
of pull. You can move different objects with different
amounts of force.

0 Quick Check
1. Why do we need forces?

Possible answer: to make things move

Vv These'boys are pulling the
rope. Why does it not move?




What are some forces?

When you let go of a ball, it falls. . ]
Gravity is a force that pulls down on \.\ &
everything on Earth. When you jump up
in the air, gravity pulls you back down
to the ground. The amount of force that
pulls something down toward Earth is
called its weight. ‘ |

0 Quick Check
Answer true or false.

2. When you drop
something, gravity
pulls it down to
the ground.

ram Publishing

True

A Why is the ball falling?
What do you think will
happen to the cat?

L cation  (t)Ken Karp/McGraw-Hill E

»

. v
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When you skate, you

= )
drag a rubber stopper on -;,Q“ICk Lab

the ground to stop. The Slide a wooden block

dragging causes friction. on different slanted

Efiction i force that sl surfaces. Compare
€Hef Isafo C.e ats OYVS how friction affects the

down moving things. Friction speed of the block.

happens when two things

rub together.

There is usually
more friction on
rough surfaces than
on smooth ones. It is
usually harder to push
or pull something on a
rough surface than on
a smooth surface.

Hill

Dragging the rubber
stopperon the-ground
causes friction. This'slows

The ball falls to

the grass and rolls:
Friction makes the
ball slow down and
stop. v

s W\ \ Z5 @
v e ®

the skater down.

ication (t)TongV3112/$hunerstocKM, y Images, (b)Ken )
‘e




How does gravity affect objects?

Think about holding a beach ball in
one hand. You are holding a bowling
ball in the other. Gravity pulls both
objects down. The bowling ball feels
heavier because it has more matter.
Matter makes up everything around
you.

A A bowling
Mass is the amount of matter in an ball has more
object. An object with a large mass matter than a
feels heavy. An object with a small beach ball. Itis
heavier.

mass feels light. A balance is used to
measure mass.

Vv The larger shoe has more mass
than the smaller shoe.

\

w balance does not measure weight , but measures the mass.

398
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You know that gravity pulls on objects through
air. When you kick a ball, gravity pulls the ball back
down to Earth. The force of gravity also pulls on
objects through solids and liquids. Look at the fish
in the fish bowl. Gravity pulls on the fish through the
glass, gravel, and water. The fish swim against the
force of gravity to get to the top of the bowl.

0 Quick Check

3. How do you know gravity can affect objects in water?

Possible answer: | know that gravity affects objects in water because

those objects are still pulled toward Earth. The gravel in the fishbowl,

for example, is pulled to the bottom of the bowl. The fish has to swim

against gravity to reach the surface of the water.

v Gravity can
affect objects
through air,
liquids, and
solids.

399
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How can forces change
motion?

You know that forces can
change how things move. Forces
can make things start moving,
speed up, slow down, and stop.
Forces can make things change
direction too. In many different
sports, the players use forces to
change the direction of the ball.

How a Ball Changes Direction

direction and flies \.‘-f""'r R




il Education  Scott T. Baxte

What kind of forces do the players use?

pushes, pulls, and friction

0 Quick Check

4. Think about a -
ball change direction?

Possible answers: In soccer, the ball is thrown or kicked using a

push in one direction. The other team intercepts the ball. They

stop it by using friction, and run with it in the opposite direction.




Write about what you learned.

Forces

Possible answer: A force is what makes

things move. Forces can be gravity or

friction, or actions like kicking or pulling.

Gravity

Possible answer: Gravity a force that pulls down on

everything on Earth/ is what holds objects to Earth.

Gravity.pullsiobjects through_solids, liquids,.and.gases.

Friction

Possible answer: Friction is a force that

slows two things down when they rub

together.
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Think, Talk, and Write

OVocabulary. What is gravity?

a force that pulls down on everything on

Earth

GCause and Effect. What happens when you put

more force on an object?

Cause

Effect

put more force
on an object

Possible answers:
It can move farther.
It can move faster.
It can move both
farther and faster.

€) Why is it hard to push objects on some surfaces?

Possible answers: Friction causes objects to rub together and slow

down. It is harder to move objects on rough-suifaces, because-there

is more friction.

What do forces do?

Possible answer: Friction can stop or change the direction of objects

that are moving. Pushes or pulls can also cause an object that is still to

move. Gravity pulls us down so we stay close to Earth.
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Inquiry Skill: Infer

When you infer you use what you know to figure
something out.

» Learn It

Gravity is a force. You can not see or touch it.
It pulls objects down toward Earth. Gravity pulls
on object through solids, liquids, and gases.

You can use what you know about gravity
to describe what happens to objects. Look at the
picture below. The ball floats and the marble sinks.
Gravity is pulling both objects to Earth.
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/_Skill Builder \
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(r)Jasper White/©Image Source, all rights reserved.

» Try It

Look at the pictures below.

1. What can you infer about how gravity is acting on
the object in the pictures? Share what you infer
with a classmate.

2. Draw other pictures to show how gravity can act
through solids, liquids, and gases.

J 3. Write About It. Tell what would happen if gravity
could not pull through solids and liquids.

Possible answers: if gravity could not pull through a solid, many objects

would simply float in the air if a solid were between the object and

Earth. Similarly, objects would not be pulled through water. This means

that boats would not work, as they would not be held to the water.
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Have you ever used a shovel? How does it make
digging easier?

Possible answer: The shovel holds more than my hands, so it

would take more time and strength to dig without it.

EssentiallQuestion

How can you use simple machines?




m*

Which side will go up? /
What to Do ke

0 Tape a marker to the middle of
your desk. A’

Q Tape 10 coins to the edge of one
end of a ruler. Tape 5 coins to the
edge of the other end.

I5 coins

ion, (br)Fat

Hill

ion, (bYKen

Hill

Hill
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Inquiry Activit91
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€) Predict. What will happen if you put the middle of
the ruler on the marker? Which side will lift up? Try
it. Was your prediction correct?

Answers will vary, but students should say that one side of the ruler will

go up and the other side will go down.

More

@ Try to move the ruler so that 5 coins can lift 10
coins. Where did you need to move the ruler?

Possible answers: When the marker is far away from five coins, five

coins can lift ten coins. Less force can lift the heavier side if the marker

is closer to it.

Investigate other ways to use levers.

My question is:

Same questions: What kind of lever would lift a heavy object, such as a large

stone or person? What other kinds of tools are levers?
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What are levers and ramps?

A simple machine is a tool that changes the size or
the direction of a force. A simple machine can make
work easier.

A lever is a bar that moves against an unmoving
point. The unmoving point that a lever moves against
is called a fulerum. Shovels and seesaws are levers.
When you push down on one side of the lever, the
other side moves up.

n
Read a Photo 1)

Where is the fulcrum?

It is the part of the wood board that

the head of the hammer is pushing

against.

Hill

The force on \
the hammer \
¥ will lift the i

= nail from the \

—

fulcrum

Copyright © McGi Hill
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A You use less force to push a heavy box
up a ramp than to lift the box.

Another kind of simple machine is a ramp. A ramp
is a surface that is straight and slanted. Ramps can
be used to move an object from one place to another.
Pushing something up a rampis easier than lifting it.
Less force is needed to move something on a long,
low ramp than on a short, steep ramp.

0 Quick Check
Answer true or false.

1. Less force is needed to push a heavy
box on a short, steep ramp.

false
41
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What are other simple = )
machines? v,Q“le Lab

A bicycle uses a simple IR e €2
. make a pulley. Use
machine called a wheel and the pulley to lift a pail
axle. A wheel and axle is made | filled with blocks.
of a wheel and a bar, or axle.
The bar is connected to the aauick Check
center of the wheel. When the

wheel turns, the bar turns too.

2. How do a lever and a
ramp make work
A doorknob and a steering easier?

wheel each use a wheel and Possible answer: They let
axle. Each axle on a car or bus
has two wheels attached.

people use less force to do

work.

v Where is the axle on
this monster truck?




y Images, (b)

(t)Jose A. Bernat

Copyright © McGraw-Hill Education

A pulley is also a simple
machine. A pulley is made with
a rope that moves around a
wheel. When you attach a pulley
to a object, you can change
the direction of the force on the
object. A pulley can help lift an
object up high.

y
J
5?‘
f When you pull
" the rope down,

4 the lamb in the 38

:gfj' pail goes up
¥ | to the

,";
?? pulley.
|

& ouick check

3. When might it be helpful to use a
pulley?

Possible answer: It would be helpful to use

a pulley to move an object higher without

needing to use a ladder.
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Write about what you learned.

Lever and Fulcrum

Possible answer: A lever is a simple machine

that is a bar moving against an unmoving

point called a fulcrum. Examples include

shovels and seesaws.

Ramp

Possible answer: A ramp is a straight

surface that is slanted. It can be used to

push things up instead of lifting them.

Wheels, Axles, and Pulleys

Possible answer: A wheel and axle is a

wheel that is connected to a bar. A pulley

is made with a rope that moves around a

wheel.

EVALUATE

y Images,

(t)Ken Karpy Hill ion, (c)Steve C

Hill
(b)Jose A. Bernat Bacete/Getty Images
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Think, Talk, and Write

OVocabulary. What is a simple machine?

a tool that changes the size or the direction of a force

GSummqrize. How do simple machines make our
lives easier?

Possible answer: Simple machines can help move things and lift things

to make work easier.

€) What are some kinds of simple machines?

Possible answers: ramps, levers, wheels/axles, pulleys

[SSSERlEPESIIR How-can you use;simple-machines?

Possible answers: | use pulleys to close my curtains. lsise a ramp to help lift

heavy items up. | use a lever when | play on a seesaw.
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; Math in Sclence_

How Far Did It Move?

These students are playing a game.
They want to know how far the ball moved.

416

HOW THINGS MOVE



y Images
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Add Measurements

Add the distances the ball
moved. How far did it go? How
many times did the ball change

Remember ke
Add the 1s first.
Then add the 10s.
Then add the 100s.

direction? Make up your own
math problem about the game.

Students should answer that the ball traveled 53 meters and changed

directions 3 times. Children’s math problem may vary.
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Look and Wonder

Why does the magnet pull some of these objects and
not others?

Possible answers: Some objects are not attracted to the magnet; they are

made out of different materials, such as rubber or plastic.

What are magnets?




| Exploré 7 ‘

What can a magnet pick up?

What to Do

@) Predict. Put the objects in a bag.
Which objects will stick to a magnet?

9 Tie a string to a pencil. Tie a magnet
to the end of the string.

9 Use the magnet to pull objects out of
the bag.

420
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paper bag

string

pencil

magnet

Hill
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Inquiry Activit91
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G Record Data. Draw the types of small objects you
will use in the activity. Then record whether or not
the object stuck to the magnet. Use the chart below

to classify your findings.

Object 1 Object 2 Object 3 Object 4 Object 5

Possible
answer:
Sketch of a
coin, whether
or not it
stuck to the
magnet.

More

© Classify. Predict how the things that stick to the
magnet are alike.

Answers will vary depending on_the small objects, students used.

Investigate how magnets are used.
My question is:

Same question: What machines or devices use magnets to sort objects?
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What do magnets do?

A magnet can attract, or pull, some
objects. Magnets attract objects through

0 Quick Check

Answer true
or false.

solids, liquids, and gases. A very strong 1. The farther a

magnet can pull objects from far away.
The farther a magnet is from the object,
the weaker the magnet’s pull will be.

Many magnets contain iron. Magnets

magnet is away
from an object,
the stronger
the magnet's
attraction.

attract objects made with iron, including false

steel. They can also attract objects

containing nickel.

The magnet
pulls the paper
clip without
touching it.
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Magnets are holding
these objects in place.
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There are many objects that
magnets cannot attract. These
include plastic, wood, and
some metals. Walk around your
classroom with a magnet. See what
the magnet attracts and what it
does not.

What a Magnet Attracts )

Stock Photo,

-Hill

. (2

\agh/McGraw-Hill Education, (6)Ken Karp/McGraw-Hill Education

Copyright © McGraw-Hill Education (Ltor, t to b)Comstock

(5)Ken Cavant

Read a Chart )7

Which objects will
stick to a magnet?

screw, lock

i does not

object attracts attract
m

. Crayon \/ 1

Gedbse g
&

P equer ‘/

@ ouick check

2. Draw a circle around the object that a magnet
will NOT attract.

@&
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What are poles?

The two ends of a magnet
are its poles. Every magnet has a
north pole and a south pole. Put
the north pole of one magnet
next to the south pole of another.
They will attract each other.

(= . oh=l s L
el df—

Now put the two south poles
together. They will repel, or push

apart. The same thing will happen
with the two north poles. The push
or pull of a magnet is strongest at

its poles.

«Quick Lab A

Cover the labels on
two bar magnets.
Investigate to find
which poles are
alike and which
are different.

< This magnet attracts
tiny pieces of iron.

@ Some magnets are much stronger than others.
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Earth acts like a big magnet.
Like every magnet, it has north
and south poles.

A compass is a magnet that is
free to spin. The north pole in
the magnet points toward Earth’s
North Pole.

Earth has a magnetic
force around the North
and South Poles.

The needle inside a

compass is a magnet
that points to Earth’s
North Pole.

0 Quick Check

3. Do two magnetic poles that are alike attract or
repel each other?

attract

4. Where is the pull of a magnet strongest?

at the poles
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Write about what you learned.

Magnets Attract

Possible answer: A magnet can attract,

or pull, objects made with iron or nickel.

| Poles

# Possible answer: Every magnet has a

i north pole and ™l southipole! Opposite

poles on two magnets attract each other

but if you put the same poles together,

they will repel, or push apart.
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Think, Talk, and Write

0 Compare and Contrast. What is the meaning of
the word repel?

Possible answer: When two things repel, they push each other apart.

9 Problem and Solution. Two magnets repel each
other. How can you make them stick together?

Possible answer: Turn one magnet so that opposite poles are near each

other.

€) What will a magnet attract?

Possible answer: Magnets attract objects made with iron or nickel, such

as paper clips.

Fsanidl@nesiin What are magnets?

Possible answer: A magnetrisia piege ofrmetal that atiracts or|pulls objects

made with iron or nickel.
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Be a Scientist

How can you compare
the strength of different
magnets?

Find out how many paper clips
each of the magnets can attract.

What to Do

0 Hang a paper clip from a
magnet. Keep adding more
clips in a line until no more
will stick.

6 Record Data. Write how many
paper clips can hang from the
magnet.

Answers will vary.

paper clips

magnets

Hill
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Inquiry Investigation
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€) Repeat the steps using different magnets.

Answers will vary.

() Communicate. Make a bar graph to show
the strengths of your magnets.

‘,

’ How many paper c.li;s?
______ : i i ' I — ‘
(] | [ ]
& | || ‘

| o 1+ 2 3 4 5 6 7 8 9 1>

S —— —————

More

Investigate. How many paper clips can you
pick up with two magnets? Find a way to attach
two magnets and try it out.

Answers will vary.

=
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Vocabulary

Use each word once for items 1-6.
friction
1. When two objects rub together, gravity
they can be slowed down by L
friction EVEl
osition
2. A simple machine that makes it 2
easier to push an object to a higher ramp
levelis a TP : speed

Hill

3. We can tell where an object is by
its position

4. Objects fall to the floor because of a
force called __ 9"V

y Images, (b)Ken Karp,

5. How far an object moves in a period
of time is called __sPeed

i (t)Brand X Pi

6. A simple machine that moves

against a fulcrum is called a
lever

Copyright © McGi Hill
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Science Skills and Ideas

Answer the questions below.

7. Summarize. Describe the position
of the blue paper.

The blue paper is under
the orange pencil.

The position of the blue
paper can be described
by the position of the
objects near it.

The blue paper is.dn top/of
the red paper.

Hill

Ken P

The blue paper is next to
the books.

Hill

Copyright © McGi
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8. Investigate. What can help you move a heavy object?

Possible answers: levers, pulleys, ramps, wheel and axle

9. Describe some of the simple machines in this picture
and how they work.

Possible answers: A shovel is a lever that is used to dig; you push down

on the handle and the other efidimoves uplAwagon has wheels'and

axles; It is pulled or pushed to move things easily.

The

Big

&2 10. How do things move?

Accept all reasonable responses.

432
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1. This graph shows how 150
fast a train, a car, a
plane, and a boat can
move.

kilometer Per Hour
@ o)
S o o

N
o O

Train

Car

Plane

Boat

Which moves the fastest?

A dtrain

D aboat

2. Look at the picture.

What force is the boy using to
close the door?

A gravity
B friction

C pulling

@ pushing

3. Which item will not be attracted by a magnet?

A a paper clip
B scissors
@ a rubber band

D a safety pin

SN

i
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Careers in Science

Crash Tester

If you like to learn about
cars and safety, you could
become a crasth tester.
Crash testers learn how to
make cars safer by setting
up crashes!

These workers explore
what happens to dummies,
or big dolls, in a car crash.
Then the crash testers decide
how to make the cars safer.
Crash testers study air bags
and seat belts to make help
protect people better.

crash tester

s
y Why are crash testers important?

Answers will vary. Accept all reasonable responses.

B
J Why is it recommended to use a seat belt and a children’s

chair while driving?

i © McGraw-Hill
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Changes in Matter

The
*

Blg H
ow can matter change?
Idea

Hill

physical
change

mixture

nce, A Closer Look Grade 2 ©2011  Copyright © McGraw-Hill Education (tl, tr, br)Ken

chemical @é g«: solution
change ’

ourced From: 14. Changes in Matter, Chapter 10, from Scie

Chapter S
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Before reading this chapter, write down what you already know in the first
column. In the second column, write down what you want to learn. After
you have completed this chapter, write down what you learned in the third
column.

What We Know What We Want to Learn What We Learned

Some objects or things
can change.

Copyright © McGraw-Hill Education
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Look and Wonder

What matter is being changed here?

Possible answer: modeling clay

What changes matter?




| Explore %

' You need

How can clay be changed?

What to Do

) Measure. Find two pieces of clay that
are the same mass. Use a balance to
show they are equal.

9 Squeeze and shape one piece of clay
into a ball. Describe its properties.

Students' descriptions will vary.

€) Predict. Do you think the mass of the
clay changed after it was made into a
ball? Place it back on the balance to
find out.

Students' predictions will vary.
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L} ) /\ Be Careful! Cut the clay ball into two halves
with a plastic knife. Make the two pieces into two

figures.

© Draw Conclusions. How did you change the clay?

Answers will vary.

More

G Investigate. What other ways can you change
clay? Will the mass change?

The mass of the clay will stay the same regardless of the shape.

Investigate other materials people use and change.
My question is:

Sample question: How couldlyou checKwhethérithose chdngés affectithe

mass of the material?
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. QQuick Check
“l’]h“t ("i physical Fill in the blank.
changes: . 1. Changing the size and
Matter can change in shape of matter is @
different ways. You can physical change.

change the size or shape
of matter. This is called a
physical change.

When you cut, bend, fold,
or tear matter, you cause a
physical change. You can

< Folding
change the shape or size and writing
of paper by cutting or on paper
folding it. It is still paper. are physical

changes.

v When you only change
the shape of matter, its
mass stays the same.
\

Q)

Hill

Hill

Copyright © McGi
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Copyright © McGi

Sometimes, the
temperature of matter
changes. On a cold day,
water can change to ice.
This is a physical change.

Wetting and drying can
be physical changes too.
Wet mud looks and feels
different from dry mud.

o Quick Check » The water on
this branch has

2. What is a physical change you .
changed to ice.

could make to juice?

Possible answers: Juice can be poured into different

shaped containers and the temperature of juice can

be changed; Juice can be frozen into juice pops.

The color of dry mud is different from the
color of wet mud. Mud feels squishy when
it is wet and hard when it is dry.
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What are chemical changes? - R
Sometimes the properties of 'ZQ“lck Lab

matter can change. This is called Observe a slice of
apple. Infer what

a chemical change. When matter causes the apple to
goes through a chemical change, go through a chemical
it is not easy to change it back. Cnmg e
It becomes a new kind of matter
with different properties.
When you burn paper, you Read a Chart )7
cannot change it back. Seeing How did the metal nail
light and feeling heat are clues change?

that a chemical chcmge may be Water and air caused rust to
happening. All matter does not
change in the same wauy.

form on the surface of the nail.

Chemical Changes)

y Images, (bl, br)Danny

Before After Cause

Heat causes the matchstick

_//' / to burn. The propeérties of the

- matchstick have echanged.

com, (cl, cr)Siede Prei

Water and air can cause
metal to rust. Rusting is

o |pm—— a chemical change that

happens slowly.
g i ; Water and air do not change
, the properties of plastic.
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Images, (r)ingram Publishing

Hill
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Heat causes the egg to
go through a chemical
change you can see
and smell.

0 Quick Check

3. How can you tell if a chemical change has
happened?

Possible answer: A chemical change occurs when the

properties of the matter have changed; the change

cannot be easily reversed.
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Write about what you learned.

Physical Changes

Possible answer: When you change the

size or shape of matter, it is a physical

change. For example, cutting paper

or freezing water are both physical

changes.

Chemical Changes

Possible answer: A chemical change is

Hwhenthe propertiesiof mattet change.

|| For example, when you burn paper or

M o nail rusts. When a chemical change

occurs, you cannot change it back.
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Think, Talk, and Write

0 Problem and Solution. Describe how you could
keep a bicycle from rusting.

My bicycle is rusting.

!

Keep it away from water by storing it in a
shed or house.

!

By keeping my bicycle away from water and
qir, the metal will not turn to rust.

GWhot are three examples of physical changes?

Possible answers: tearing, folding, cutting

What changes matter?

Bending, folding, and cuttirfig-¢ire physicalichangesthat ch@inge the size jand

shape of matter. Rusting and burning are chemical changes that change the

properties of matter.
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I.O—OT(an; Wo

Volcanoes are so hot that rocks can melt and flow like
a liquid. How else can heat change things?
|

|
iBefore\You|Read i
|

Possible answers: water when it is boiled; food when it is cooked

WEssential Question

How does temperature affect matter?




How can heat change matter?

What to Do

@) Predict. What do you think will happen
to butter and chocolate in sunlight?

Possible prediction: | think that butter and chocolate

will melt.

€) Observe. Place the butter and
chocolate on two plates. Draw how
they look.

€) Predict. How will the Sun’s heat
change each thing? Find a sunny spot.
Leave the plates in the sunlight.

Possible answers: they will get.soft;ithed will melt; they

will become gooey.
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Inquiry Activity‘
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Q Communicate. What happens to each thing after
one hour? Draw how they look. Compare your
pictures.

Answers will vary, but students should describe what

happened to the butter and chocolate.

More

© Now try another item. How will it change?

Answers will vary depending on_the items that students test.

Investigate other items that can be changed by heat.

My question is:

Sample question: Do all things melt in the heat?
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How can heating change & ouick check

matter? Fill in each blank.
Have you ever left a bar of 1. Heat can change @

chocolate in your pocket in solid into a

summer? When you reached in to liquid

get it, it was probably melting. ;)(ZSC' liquid into a

Melting is a change from a solid
to a liquid. Some solids, such as
gold and glass, will only melt
when they are very hot. Other
solids, such as ice and butter,
melt at much lower temperatures.

When gold
melts, you can
pour it into
molds. As the
gold cools, it
will harden.

Images, (r)yongyut rukkachatsuwa/Shutterstock.com

Copyright © McGi Hill
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Water can change to a gas v Solid ice cubes

when it is heated. Evaporate melt when
means to change from liquid to left at room
gas and go into the air. temperature.

If enough heat is added to
water, it will boil. When water
boils, you can see bubbles.
The bubbles show that the
water is changing to a gas
called water vapor. We can not
see water vapor.

Adding Heat to Ice )

ice water water vapor

VR ANV

D — — e — — —_—
N —

N Ll
Adding heat to ice>makes ice turntoa liquid> and then to a gas.
V V

y Images

Read a Diagram )

John

How does ice change when it is heated?

It changes from a solid to a liquid and then

G Hill

to a gas.

Copyright © M
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How can cooling change matter?

Matter can also change by cooling,
or taking away heat. Gases condense
when they are cooled. Condense
means to change from a gas to a liquid.

Water vapor in the air condenses
when it touches cool objects. This is
why you see small drops of water on
the outside of a cold glass.

@ ouick check

Answer true or false.
A Water vapor

2. Water vapor condenses when it cools. condenses on the
true outside of a bottle.

Water that has condensed on a window
comes from air inside the room.




Hill

G Hill

Copyright © M

When liquids cool, they can

freeze, or become solid. Wax and vp(Q“iCk Lab

some other liquids will freeze at
room temperature. Other liquids,
such as water, need to be much

colder to freeze.

0 Quick Check

3. How does water change
when it is cooled?

Possible answer: Water can

freeze if it is cooled enough.

After a candle
burns, the wax will
cool and become
solid. »

Classify pictures of
water from magazines
as solid, liquid, or gas.
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Changing Matter with Heat

Possible answer: Heat can cause a solid

to melt and become liquid. It can also

make a liquid evaporate into gas.

Changing Matter by Cooling

Possible answer: Gases condense and

become a liquid when they are cooled.

fll When liguidisicagl, theylcanffreezer and

| become solid.
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Think, Talk, and Write

OVocabulary. What does condense mean?

Condense means to change from a gas to a liquid.

9 Predict. What will happen to a puddle of water on
a sunny day?

Possible answer: The heat from the Sun will make the water evaporate

into the air. The puddle will get smaller and eventually disappear.

6 What happens when water vapor condenses?

Possible answer:Water vapor (from gas) turns into water (liquid)

How does temperature affect matter?

Possible answer: Heat can melt a solid or cause a liquid to evaporate. Cold

can cause a liquid to freeze and a gas to condense.
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| Reading in Science
Colorful Creations

There are all kinds of colors inside your crayon box.
How were those crayons made?

s Ay

Most crayons ar: i

made of wax. T '?g\

man adds speci E‘ g o

dye to a tub of vgu?( ' The colored wax is - there are hundreds

to give thewax = melted into a liquid. of holes shaped

color. o Then a worker pours this- like crayons. The
hot wax into a mold. wax fills each hole.

Then the mold is
cooled with cold

water.

-Hill' Education (l)Steve Klaver/AP Images, (r Barbara D

Copyright © McGraw-
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_ Science, Technology, and Society

This woman checks the

crayons by hand to make

sure they are goi.:‘d

below. Then summarize the-article: Re 'emb'er,‘when,- 7
you summarize, you retell the most important ideas in -
the selection.

Idea 1 Idea 2

Images,

ion (t)Steve

Copyright © McGi Hill
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et

-~ . Look aﬁdWonder

What does a mixture of sand and water feel like? How is
it different from dry sand?

Possible answers: Wet sand is sticky and can hold together. Dry sand is

free-flowing and does not hold a shape.

EssentialiQuestion

How can you make mixtures?




| Explore W

What mixes with water?

What to Do

) Measure. Add 57 grams of salt
to one plastic cup of water. What
happens?

Possible answer: Some of the salt disappears in

the water right away.

) Measure. Add 57 grams of sand to
another plastic cup of water. Does
the sand change?

The sand does not change.
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measuring
cup

2 plastic
cups

o—
o——

2 spoons

salt

Hill

ion, (b)Ken

Hill

t tc,c,
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Inquiry Activit91
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€) Compare. Stir both mixtures with a spoon. Let them
sit. What happens? How are the mixtures different
from each other?

Possible answer: The salt has dissolved while the sand is at the

bottom of the cup.

More

@ Investigate. Tell how you could take the sand and
the water apart. Can the salt be taken out of the
water?

Possible answer: The water would evaporate and the sand and salt

would be left.

Investigate other types of mixtures.
My question is:

Same question: How do solids react when mixed with water?
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What are mixtures? & ouick check
When you put salt into water, Answer true or

you make a mixture. A mixture is false.

two or more things put together. 1. A mixture can be

made of two or more
solids, or both solids
and liquids.

Mixtures can be any combination
of solids, liquids, and gases.

When you glue different things to
paper, you make a mixture. When
you put pieces of clay together,
you also make a mixture.

true

Papier maché

is a mixture of

flour, water, and
newspaper.

15
1

Hill

You can cover items
with papier maché
to make things.

Copyright © McG Hill
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Sometimes when you mix
things together, it is easy to pick
them apart again. You can see
the different parts of the mixture.
The things in the mixture do not
change.

The pencil holder is a mixture
made of papiermdaché, a
can, and buttons. What other
mixtures do you see?

0 Quick Check

2. What kinds of matter can be used to make a mixture?

Hill

Possible answer: Mixtures can be made from solids, liquids, or gases.

Copyright © McGi Hill
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Which mixtures stay mixed?

Sometimes when you mix things, it is |
not easy to change them back. When
you make a shake or a smoothie, you mix
different foods together. It is hard to take
apart after it has been blended.

Making a Smoothie )

N
Read a Photo )

Which mixture is harder to take apart?

The blender on the right because the mixture

cannot be easily taken apart.

Hill

{cL, cr)Ken

y Images, (tcr

(bl)George Doyle/Getty Images
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A solution is a mixture that is
hard to take apart. Sugar and
water make a solution. Sugar
will dissolve, or stay evenly
mixed in the water.

Sand and water can be
mixed, but they do not make
a solution. The sand does not
stay mixed and sinks to the
bottom of the glass.

"' De ’ i
terg( N '«lfn“{";.

The drink mix
dissolves in
the water. »

% o

’

A The soapy water is a solution. The dishes are a mixture.

0 Quick Check

3. How is a solution a special kind of mixture?

Possible answer: A solution is a kind of mixture with

parts that cannot be easily separated.
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How can you take 2 )
mixtures apart? +Quick Lab
Have you ever picked the Investigate how

evaporation helps

pretzels out of a snack mix? You ol @ e GIER

were taking apart a mixture. Some
mixtures are harder to take apart.

Filters are screens that trap
solids but Llet liquids flow through.
Magnets can also help take some
mixtures apart. They can be used
to separate iron from a mixture.

Hill

A magnet can
% help take apart a
A filter can help take  Se mixture of sand

apart a mixture of sand g and iron filings.
and water. ]

ion Ken

Hill
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Some mixtures can be
even harder to take apart.
Evaporation can be used
to take a solution of salt
water apart. If you leave salt
water out to dry, the water
evaporates. The salt is left
behind.

=4 Water has evaporated
from the ocean and
l left salt here.

@ ouick check
4. How do filters help separate mixtures?

Possible answers: Filters keep solids from passing through, but allow

liquids to pass through easily.
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Write about what you learned.

Mixtures

Possible answer: A mixture is two or more

things put together. A mixture can be easy or

hard to take apart after you put it together.

Solutions

Possible answer: Solutions are mixtures that

are hard to take apart. For example, sugar

dissolves into water and you cannot take

the sugar back out.
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Taking Apart Mixtures

Possible answer: Some mixtures are easy to

take apart, such as pretzels from a snack mix.

Some mixtures can be taken apart by using a

filter or magnet. And sometimes evaporation

is used to take water out of a mixture.

Hill

Copyright © McG
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Think, Talk, and Write

@) Main Idea and Details. Describe how different
things mix with water.

Possible answer: Some solids and liquids, such as sugar and

dishwashing liquid, dissolve in water to become a solution. Some

solids and liquids, such as sand and oil, do not dissolve when mixed

with water.

9 How can you take apart a solution of salt and
water?

A saltwater solution can be taken apart by letting the water evaporate,

so only the salt remains.

Fsanfilsll@neEssm How can you make mixtures?

Possible answers: You cangfigke a mixtare by mixing together twao or more

kinds of matter. You can make a mixture with any combination of solids,

liquids, or gases.
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Writing in Science |

[ d [ ] [
Writing a Recipe
A recipe is a set of
directions for making

something. The steps Trail Mix

9 . P Recipe l
are explained in order. —_—
A recipe can tell you 12 grams Peanuts R

how to make a mixture
by adding things
together.

2 grams raisins %

12 grams chips 4@y

113 gr,
grams Suntlower seeds abb

Hill
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; Write About It Remember \

You can write a recipe! Explain When you
how you would use some of the write to
fruit here to make a fruit salad. explain, you

Tell why it is a mixture. tell how to do
something.
You write the
steps in order.

Planning and Organizing
Write the steps for your recipe below.

Answers may vary. Possible response: Chop a.bdnana into thin slices.

Answers may vary. Possible response: Chop strawberries into thin slices.

l

Answers may vary. Possible response: Combine bananas and strawberries.
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Vocabulary

Use each term once for items 1-6.

1. When wood burns, there is a
chemical change

2. Water in the air can condense

or change into a liquid.

3. Sugar and water form a mixture

that will stay mixed. It is called a
solution

4. Fruit salad is a kind of
mixture

5. Tearing paperis a
physical change

6. After the snowman melts, the

liquid water will turn into.a gas, or
evaporate
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chemical
change

condense
evaporate
mixture

physical
change

solution

y Images
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Science Skills and Ideas

Answer the questions below.

7. Communicate. Which photo shows
a physical change? Which shows a
chemical change? What are some other
examples of each kind of change?

Possible answers: The picture of the folded paper on the right

Hill

shows a physical changéi The picture) o the tusted bigycle an‘the

left shows a chemical change. Other examples of physical changes

, (NKen

are bending clay or wire or melting ice. Other examples of chemical

changes are cooking an egg or burning wood.

Hill

Copyright © McGi
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8. Predict. What will happen if ice is heated at
a high temperature for a long time?

What | Predict What Happens
The ice will melt, turn to The ice melts, turns to water,
water, and then evaporate and then evaporates and
and become a gas. becomes a gas.

9. Describe how a solution of sugar and water is different
from a mixture of sand and water.

Sugar mixes thoroughly with water and dissolves. This solution cannot

be separated easily. Sand does not mix thoroughly with water; it can be

easily separated.

The
Big
10. How can matter change?

Accept all reasonable answers.
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e

1. Which of these can change matter into
different matter?
A folding
B tearing
C bending

@burning

2. Look at the picture.

What is the first thing that
will happen if this is left at
room temperature?

A The water will
evaporate.
‘The ice will melt.

C The water vapor will
condense.

D The water will i‘reeze.

3. Which item is a solution?

A a fruit salad

B a chicken taco

C a peanut butter and jelly sandwich
@a milk shake

Copyright © McGraw-Hill Education
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Careers in Science

Food Chemist

Would you like to make your

own cereal or flavor of juice? e ! Z
You could become a food \ & 7‘
chemist. Food chemists explore \ewnts \ \\ £
ways to make new and more A S

delicious foods.

Food chemists learn how to
make yogurt smooth. They find

out how to keep cereal crunchy. \
They might find a way to
freeze vegetables so they taste i w

fresher. Food chemists have to
understand the science of how
food products are made.

food chemist

; Choose a food you woula like to éhcmg'e. Describe
how you would make it better.

Students’ responses will vary. Accept all reasonable responses.

Hill

Copyright © McGi
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Using Energy

The
®

319 How do we use energy?
Idea 9

Answers will vary. Accept all reasonable responses.

fuel something
that gives off
heat when it
burns

vibrate to
move back and
| forth quickly

circuit a-path
that electricity
flows in

current
electricity a
kind of energy
that moves in a
path
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Before reading this chapter, write down what you already know in the first
column. In the second column, write down what you want to learn. After
you have completed this chapter, write down what you learned in the third

column.

What We Know

What We Want to Know

What We Learned

The Sun heats Earth.

What are some other
sources of heat?

Heat comes from fuel.
Gas, oil, wood, and
coal can be burned as
fuel.

Some sounds can be
loud.

How is sound made?

Sound energy is made
when objects vibrate.

Electricity turns on
lights.

Where doeselecticity
come from?

Currept,electricity can
come\from batteries
or from outlets. Power
plants change energy
into electricity that
travels through power
lines.
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Look and Wonder

This is a desert on a sunny day. How can you tell it
is hot?

Possible answers: The sun is beaming on the land; land looks dry

What can heat do to matter?




| ExElo

re

 Youneed

Where will ice cubes e
melt more quickly?

ice cubes
What to Do

o Fill two plastic cups with equal
amounts of ice. Place one plastic } u
cup in a sunny place. Place the 2 plastic cups
other cup in a shady place.

Hill

Hion, (tc)Ken C

€ Predict. Which cup of ice will melt
first?

Possible answer: The cup of ice in the Sun

Hill

ion (t,

will melt.

Hill

(b)Ken Karp/McGraw-Hill Education
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Inquiry Activit91
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€) Record how long it takes for the ice in each cup to
melt. Why did one cup of ice melt more quickly?

Possible answer: The cup in the Sun melted first because it received

more heat.

@ Predict. Repeat the activity. Use equal amounts of
water of the same temperature in two cups. How
will each cup of water feel after one hour?

Possible answer: The water in the shade will feel cooler than the water

in the sun.

Create another test to explore the rate at which
things melt.

My question is:

Sample question: Will ice melt faster in water?
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What is heat?

Energy makes matter move or @ Underline two ways
» Th re manu Knds of that heat can change
coange. Sre d Y states of matter.
energy. Heat is a kind of energy
that can change the state of matter.
Heat can turn a solid into a liquid.
Heat can turn a liquid into a gas.

We use heat every day. Most
heat on Earth comes from the Sun.
The Sun warms the air, the land,
and the water on Earth.

On a hot day, the Sun warms
the water and the land first.
Then the air becomes warm.




ion (t)Jim

G Hill
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Heat comes from other
things too. Fuel is something
that gives off heat when it
burns. Gas, oil, wood, and
coal can be burned as fuel.

Heat can also come from
motion. Rub your hands
together quickly to make
them warm. Now touch your ~ * People use fuelto

keep warm.
hands to your face. Heat
moved from your hands to
your face.

People use fuel to
cook food.

& ouick check
1. How is heat used in your school and home?

Possible answers: to cook food, to make the room warmer, to boil water
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What is temperature?

Remember that temperature is a measure
of how hot or cold something is. We measure
the temperature of air, water, and our bodies.
To measure temperature, we use a tool
called a thermometer. Some thermometers
have a liquid inside. The liquid goes up or
down with the temperature.

Temperature ) \

N\ \
FOC FgyC
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Read a Photo )
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Is it hotter during the day or night? How can you
tell?

It is hotter during the day because the temperature is higher. The

thermometer reads 50°C for the day and 20°C for the night.

ion, (cr)Chad

Hill

Images, (cl, r)Ken
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c;(Q“iCk Lab

Use a thermometer
to compare the
temperature of soil,
water, and air.

0 Quick Check

2. What are some objects with a
temperature that you can measure?

Possible answer: your body, outdoor and indoor

air; water
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\Visual{Summary

Write about what you learned.

1 Heat Energy

Possible answer: Heat is a type of

energy that can change the state

of matter. Heat from the Sun warms

Earth.

Sources of Heat

Possible answer: Much heat comes from

the Sun. Fuel, such as gas, oil, and wood,

Possible answer: Temperature

is a measure of how hot or cold

something is. Temperature is

measured with a thermometer.
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Think, Talk, and Write
@) Vocabulary. What is fuel?

Fuel is something that gives off heat when it burns.

9 Main Idea and Details. Where does most of our
heat come from?

Most of Earth’s heat comes from the Sun.

9 How do we measure temperature?

Thermometers are used to measure temperature.

What can heat do to matter?

Possible answers: Heat can change the state of matter. Heat can change a

solid into a liquid. Heat can change a liquid into a gas. Heat can change the

temperature of matter.
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- Look and Wonder

Keep the noise down! How are sounds made? How
can some sounds be different from others?

Possible answers: Some sounds are made when people speak to each

other. Sounds are high and low.

How do you we hear sounds?




Reader https://elib.moe.gov.ae/App/Reader/index/d3d8cf0d-6318-4b77-bbe2-08...

'S How is sound m¢
_ What to Do

@) Tie the string tc
0 the paper clip.

Make a hole in
bottom of the ¢

z
€) Pull the string tl
B The clip keeps
pulling through
o €) Wear goggles.
string with a pa
0 partner snaps t
e
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Inquiry Activity ]
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c) Observe. What happens? How did you make
sound?

The string moved back and forth and a sound was heard. We made

sound by making the string vibrate.

© Predict. How will the sound be different if you
change the length of the string? Try it.

Possible answer: A shorter string will make a higher sound, and a longer

string will make a lower sound.

Investigate sounds other materials can make.
My question is:

Sample question: What type of sound do rubber bands create?

495
EXPLORE



What makes sound?

Ring! A loud alarm clock wakes
you up each morning. How do
you hear it? Sound is a kind of
energy that we can hear.

A When the bells on
the alarm clock are
hit, they move back
and forth quickly.

How We Hear

Sound



Sound energy is made when
objects vibrate. An object
can vibrate when it moves
back and forth quickly. When

something vibrates, air around

the object vibrates also.

The eardrum is the part

\
+Quick Lab \\

Use a tool called a
tuning fork. Observe
what happens when
you strike it and place
it in water.

of our body we use to hear

Read a Diagram )7

sounds. Messages sent from
your ear to your brain tell
you what sound you heard.

b)Comstock/Getty Images
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v These vibrations move
to your eardrum so you
can hear the sound of
the fireworks.

How did the sound travel
from the fireworks to the
boy’s ear?

The sound vibrations move from

the fireworks through the air to the

boy's eardrum, so he can hear it.

eardrum




How are sounds different?

Not all sounds are the same.
You hear loud and soft sounds
every day. You can make your

voice loud or soft. A whisper has

less energy than a shout. Try
making loud and soft sounds.

Vv Big vibrations
make loud sounds.
The roar of a lion
sounds loud.

A Small vibrations

make soft sounds.
The meow of a cat
sounds soft.

y Images, (b)PCL/Alamy

Anime

Hill
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Pitch is a quality by which your
ear distinguishes fast vibrations
from slower vibrations.
Fast vibrations make sounds _
with a high pitch. Slow |
vibrations make sounds
with a low pitch.

» If you snap a short or
tight string, it makes
a high pitch.

» If you snap a long or loose
string, it makes a low
pitch.

aauick Check
1. How is a high pitch made?

Possible answers: when something vibrates

quickly; when a small object or string vibrates
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What do sounds move through?

Place your ear against your desk. Now
gently tap the desk with your pencil.
You hear vibrations through the desk.
Sound moves through solids, such as
wood or plastic.

Sound moves through liquids also.
Have you ever heard sound under
water? When a sound is made, the
water vibrates and you hear the sound.

v Dolphins and other animals make sounds
under water to communicate with each other.




Choice RF/Getty Images
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Most sounds you
hear move through air.
Air is made of gases.
The closer you are to
a sound, the louder it
sounds. The farther you
are from a sound, the
softer it sounds.

A How can you tell when a
fire engine is close by or
far away?

0 Quick Check
2. What can sounds move through?

solids

liquids

gases
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Write about what you learned.

4 Sources of Sound

Possible answer: Sound is energy that we

% 5 {
Woa b bl bslas “ EW R T

| 'Jjuwm-
| I

can hear. Sound happens when objects

vibrate and move the air.

Loudness and Pitch

Possible answer: How loud a sound is depends

on the size of the vibrations. Big vibrations

Pitch | : .

your ear distinguishes fast vibrations from
Stower vibrations. Fast vibrations create a
higher pitch.

Sound and Matter

Possible answer: Sound can move through

solids, liquids, and gas. Most sound moves

through air, or gases.
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Think, Talk, and Write
OVocabulary. What does vibrate mean?

When something vibrates, it moves back and forth quickly.

9 Problem and Solution. How would you get a
guitar string to make a sound with a high pitch?

Possible answers: pluck a short string; hold a string down against the

handle to make the part that vibrates shorter.

9 Why do your hands make a sound when you clap
them together?

When your hands hit together, they make the air around them vibrate.

The vibrating air moves to your ears, so a sound is heard.

Esanitlleres@sm How do we hear sounds?

Possible answers: When afobjectiibrates) thefvibrations maove through'thie

air to our eardrum. Our eardrum vibrates and sends messages about the

sound to our brain.

503
EVALUATE



Writing in Science |

Sound Off!

Think about the sounds
you hear every day. Some
sounds are loud and others
are soft. Some sounds are
high and others are low. !
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/ Write About It
Describe the pitch and
volume of a sound you hear
every day. How do we use
sounds? Why are sounds
important?

Getting Ideas

Choose a sound you hear every
day. Write it in the center oval. In
the outer ovals, write words that

describe the sound.

Remember \

When you
describe
something,
you give
details.

505
EXTEND






Where is this light coming from?

Possible answers: The light is coming from the sun. The tall

trees block some of the light.

EssentialiQuestion

How does light help us to see?




| Explore Y

What does light pass through?
What to Do

@) Predict. Which materials will light pass
through? Which will block the light?

Possible answer: | predict that light will pass through

clear objects and that dark objects will block the light.

&) Work with a partner. Hold up the
cardboard. Hold plastic wrap eight
centimeters in front of the board. Your
partner shines the flashlight on the
object.

€) Observe. Did the plastic wrap block the
light, or did the light pass,;through it?
The light passed though it.

various
items

Q) Compare. Which objects block the light
and which let light pass through?

Possible answer: Cardboard and other dark objects

block the light. Plastic wrap and other light objects let

light pass through.
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Inquiry Activit91

Copyright © McGraw-Hill Education

More

© Predict. What might happen with other classroom
items? Try it.

Possible answer: | predict that the light will pass through a hand lens,

but not a calculator.

Investigate other sources of light.
My question is:

Sample question: Does light have color?
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What is light?
Draw a circle around
three sources of light.

You need light to see things.
Light is a kind of energy. You see
things because light will reflect,
or bounce off things around you.
Light that reflects off objects
enters your eyes. Then you can
see the objects.

Some sources of light ore-

light on Earth comes from the Sun.

Smooth, shiny
objects, such as
the gem’s on this
bear's vest reflect
a lot of light.
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Have you ever seen
colored lights? A filter
is a tool that lets only
certain colors of light pass
through it.

Some filters let only one
color pass through. A red
filter blocks all colors
except red. You see only
red light with a red filter.

0 Quick Check

1. What happens when white light bends?

It separates and allows people to see

all the different colors.

2. What color is most light we see?

Most light we see is white light.

Colored
glass makes
a white light
look red,
green, or
yellow.

\-& He

L
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Write about what you learned.

Light Movement and Sources

Possible answer: Light is energy that bounces

off objects and enters your eyes. Sources

include Sun, light bulbs, and flashlights.

514
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Shadows

Possible answer: A shadow is a dark area that

happens when light hits something solid that

blocks the light.

Color

Possible answer: Light is a mix of all colors. When

light bends, it separates the colors. Filters allow

certain colors to pass through but not others.

Copyright © McGraw-Hill Education Hayri Er/Getty Images (t, c)Ken Karp/McGraw-Hill Education, (b)Bear Dancer Studios/Mark Dierker
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Think, Talk, and Write

OSequence. What happens when we see objects?

Light hits an object.

Light reflects off the object.

The reflected light travels to our eyes, so we can see the object.

€) What kind of objects make shadows?

Objects that do not let light pass through them make shadows.

How does light help us to see?

Possible answers: When light reflects off an object, it enters our eyes and we

see the object. We can also see things that make their own light, such as a

flashlight or the Sun.
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Look and Wonder .

How do you think these lights get energy?

Possible answer: The lights get energy from electricity.

EssentiallQuestion

How do we get electricity?

e Mg PP W _
....-_inor — e BN
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What makes the bulb light up?

What to Do

@) Predict. Look at the battery, bulb,
and wires. How could you put them
together to light the bulb? Record
your ideas with a partner.

Possible answer: | could touch the wires to the

battery and to the bulb at the same time or

connect the wires and touch the bulb with them.

@ A Be Careful. Try your ideas.
Which of your ideas made the bulb
light? Which ideas did not work?

Answers will vary.

battery

y

light bulb
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Inquiry Activit91
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€) Record Data. Write down your results with your
partner. How many ways did you make the bulb
light up?

Possible answer: | found two ways to make the bulb light up.

More

Q} Predict. How could you make a second bulb light
up? What else would you need?

Possible answer: | would need another wire and another battery.

Investigate other forms of electricity.
My question is:

Sample question: How does a battery work?

519
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What is current electricity?

Do batteries make some of your
toys work? Batteries make a kind
of electricity. Current electricity
is a kind of energy that moves
in a path. The electricity moves
along a path called a circuit.

The circuit needs to be
completely connected for the
electricity to move.

1

~

Read a Diagram )

Which picture shows a
complete circuit?

the picture on the right;

because all wires are

connected and the bulb is lit

Circuit )

light bulb » The light goes

circuit.

520
EXPLAIN

on only when
all the wires
are connected
in.a complete
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Current electricity can be
changed into heat, light, or
sound energy. It can also make
things move. Current electricity
can come from batteries or
from outlets in the wall.

Buildings called power plants
change other kinds of energy
into electricity. The electricity
runs through wires into your
house and into the outlets.
When you plug in your
toaster and turn it on, you
complete the circuit with
the power plant.

» Electricity can
move through
the circuit when
the toasteris

plugged in.

0 Quick Check
1. How do you use current electricity every day?

Accept all reasonable answers.

521
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What is static electricity: '&chk Lab

You take your clothes out
of the dryer. They are stuck
together! This happens because
of static electricity.

Static electricity is a kind of

energy made by tiny pieces of \/\B/ &

matter. You can not see these
pieces of matter, but they are /\\K
everywhere.

Like magnets, some of these
pieces of matter attract or repel
each other.

Make a tissue paper
worm. Rub a ruler to

charge it. Observe how

the ruler moves the
worm.
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When the tiny pieces of
matter attract or repel each
other, they have a static
charge.

A static charge can build
up on one object and jump
to another. Sometimes you
can see or hear a static
charge move from one
object to another.

This girl's hair is attracted to the
charged balloon, so it sticks up.

@ ouick check
What are some examples of static electricity?

lightning; clothes stickifigjtogethergdma dryet; o charged balloon

sticking to a wall; getting a shock when you touch a doorknob




S Revew
\Visual{Summary

Write about what you learned.

Current Electricity

Possible answer: Current electricity is

energy that moves in a path called a

circuit. Current electricity can be used

for heat, light, or sound, as well as

making things move.

524
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Static Electricity

Possible answer: Static electricity is

made up oftiny pieCes of matterthat

attract or repel each other. These

pieces of matter can create a static

charge which can jump from one

object to another.
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Think, Talk, and Write
OVocabulary. What is current electricity?

A kind of energy that moves in a path

€) Cause and Effect. How does a battery make your
toy work?

Cause Effect
Batteries make current The battery makes the
. . e
electricity. toy work.

9 What kind of energy causes your socks to stick
together?

Static electricity makes socks stick together.

How do we get electricity?

Possible answers: We can get electricity from batteries. We can also get

electricity from a power plant. The electricity travels through wires into the

outlets in our homes.

525
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it's
You can flip a switch to turn on a light, a computer,
or a dishwasher. They all use electricity.
The electricity starts at a power plant. At the plant,
energy turns a large wheel called a turbine. The

energy might come from burning coal or oil, flowing
water, wind, or nuclear reactions.
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- Science, Technology, and Society

The turbine turns a magnet inside
a machine called a generator. The
generator makes electricity.

When you flip a switch in your home,
you complete the circuit with the power
plant. Then electricity flows through power
lines and stations to the plug in your home
and into your lamp.

1
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Cause and Effect. What makes the light go on in your home?

Possible answers: The electricity starts at the power plant. Then it goes through power lines.

Then it comes to my home. | pull the cord or flip the light switch. The light goes on.




Vocabulary

Use each word once for items 1-5.

1. Sound is made when objects

vibrate

2. Energy that moves through wires
is called current electricity

3. Energy that jumps from object to
object is called

static electricity

4. We can see objects because
of the light they

reflect

5. This picture shows a complete

circuit

528
CHAPTER 15 + REVIEW

circuit

current electricity
reflect

static electricity

vibrate
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Science Skills and Ideas

Answer the questions below. p

6. What happens to a sound when it moves
away from you?

It gets softer.

7. Measure. How many degrees Celsius
is the temperature on this thermometer?
21°C

8. What can heat do?

Heat can turn solids into liquids, turn liquids into

gases, melt things, and warm things.

529
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9. Main Idea and Details. Why can you see a rainbow
with a prism?

You can see @
rainbow with a prism.

Light is made of
all colors.

Bending light
separates colors.

Prisms bend light.

A prism bends white light to separate it into different colors.

Big
10. How do we use energy?

Accept all reasonable answers.

530
CHAPTER 15 + REVIEW
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1. At the train station, the sound of the train gets louder
and louder.

What do you know?

@The train is moving toward you.

B The train is moving away from you.
C The train is slowing down.

D The train is speeding up.

2. What happens when white light bends?

A It speeds up.
It separates into different colors.
C It makes a shadow.

D It prevents us from seeing.

3. Look at the picture. switch

2
' .. &3 " light bulb

Which part of this circuit 4

makes electricity?

A the light bulb
B the switch

C the wires

@the battery boﬁefv/ﬁ
531
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classify to group things by how they
are alike.

You can classify animals by how many
legs they have.

31 ) i

communicate to write, draw, or tell your
ideas .

You can communicate the ways you can
change a piece of clay.

Changing Clay

., Clay.

rd e clay.

compare to observe how things are alike
or different

You can compare how a cat and a dog
are alike and different.

cafs_ dlike dogs
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continent a large piece of land on Earth. oY) e BymeS Al dslad 3,09
There are seven continents on Earth. REN NPt (RSN

“Awipjy /"ou] ‘sebow] 11204S ()
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b
decompose when plant and animal parts ) 638 aodl SLalSU Gass dagds ddee (Jlowd
rot or break down. LS Jaay o ge wa Lpllsug La polie Jlam)
This log will decompose over time. eBgd) 940 20 1o &) fas Hovh gw
i
°
desert a dry place. Lagnw 30 juen leg Bl (50 £ e
Cactus plants can live in the desert. el

eyl B Gieas o Hlead! bl GlSak

Kwinjy/sedposiybr sy1ed peig(q) “Awoly.

design to draw, plan, build, and fest an idea.  .la,lasly Ladany L daddasially 5,50 pu;y poguad
This drawing was made during the design icis pead ddoc (LS dew ) oda Joe @s
process for a hamster carrier. sewalgd) Glgs Jod
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deposition the dropping off of weathered
rock.
There is much deposition in rocky areas.

dissolve to mix evenly with a liquid and
form a solution.

Sugar will dissolve when it is mixed
with water.

¢

x
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draw conclusions to use what you observe
to explain what happens

You can draw conclusions about why the
stick will make a shadow.

GLY - Glossary/ ywgelad!
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erosion when rock and soil are moved by
wind or water o a new place.
Erosion slowly changes the shape of land.

extinct when a living thing dies out and
no more of its kind live on Earth.
Dinosaurs are extinct.
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slead) of 2L Jams pseally oyl o Al

e oS )
edan UoLY) USE Ay ) il

35 ) Gun ¥y o> IS Cge Lovie (B 450
o, ole ace (0
S s Ol g o Lind)

X/
flower a part of a plant that makes seeds.
Flowers come in many shapes and colors.
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force a push or pull on an object.
When you kick a ball, you are using a
kind of force.

fossil what is left of a living thing from
the past.
This fish fossil was found in the desert.

friction a force that slows down moving
things.

A skate makes friction when the stopper
rubs against the ground.

GL6 - Glossary/ ywgelad
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fruit the plant part that holds the seeds. aidl sy led) Cro e3> 8
The peach fruit has a seed inside. Ll 8,00 e o) 86 e

fulcrum the point that a lever moves L)) Lge s ) ddand) e LSS ) Adadd
against. S, Aads Aocdsd) dadad)) eda (eSS o (rSey

This piece of wood can act as a fulcrum.

|
fulcrum LS5 ,) Al
(D
G
gravity a kind of force that pulls down on iz Ll asa) G g o i ¥ Ao Slond)
everything on Earth. ) dad G om,¥) Gle ea US
Gravity is the force that pulls a ball to the 950 8,81 i Ul 39ad! (o dw Sl
ground. 3 T igest

Glossary/ gweelad) GL7



)

\H/
human-made things are things made olas¥) pas o sbsl datas LS
by people. i) Aalaedl (Lea¥) aliel e
Glue and beach balls are examples bl ol ,Sy
of human-made things.

/I\

-
infer to use what you know to figure S Joosll amlad) ds,ae) plasunl gl
something out. Baas d8,a0
From these tracks, you can infer what L GlS bl gusd! of 7w SlSe HET) aia cro
animal was here. i
investigate fo make a plan and try it out. L o ddas ping (Gaod
You can investigate how long it takes the A el Jgdo (o @iouid) LSy

car to stop rolling.
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leaves the plant parts that use sunlight sredd) e pusias i) bl s BTy
and air to make food. T i) gl (gl
Leaves come in different shapes and dalises ‘.I.v,._»i, Jsai @ledU
sizes.

lever a simple machine made of a bar that Jo> 59y cawind (o dcgian dlaewy 4l 42l
turns around a point. 33a>e dlam
A lever can help you move or lift objects. .‘,L....-,.‘i) 2, ole aclus of aad) ) Glsal
life cycle how a living thing grows, lives, digag aidiaay odl S g0 >l Blesd) B9
and dies. 30l Jead) calo dlos B4 Tus
The life cycle of a bean plantstarts with

a seed.

200 A o0 A .
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living a thing that grows, changes, and ) tlisas uitg oo i) Bl g (LS
needs food, air, and water to survive. L oLy olaully o1l

This man is a living thing. o> B gl

make a model to make something fo show ade gan Lo pengtd s s ZI900 Jo
how something looks. ENCPP.)
You can make a model of a mountain in ) B S 73500 g SliSes
the ocean. )

UOHDINP3 [I1H-MDIOIN/AIDY UBHN(G *2) ‘Awdly/Kpauus) DUHSLIYIM)

measure to find out how far something asls 5l Ls ¢ b aas gas sleu¥ @ oz el R
moves, or how long, how much, or how ) 45,05 dmyalg) laneS 5
warm something is. Olie plasiwly 850l A s wld cliSe
You can measure temperature with 8,y

a thermometer.
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minerals (nutrients) bits of rock and soil ElbsSe o slyed (2810400 o bad!) alae
that help plants and animals grow. ged) Gle iblgsdly cabilad) aelus a,ally je5val)
Plants use minerals in the ground o grow.  .secd 5,31 8 839> sl Galaed) L) Pl

model a sample of a product or idea o pasiad 5,88 5 g Ae ZIge
used for testing. Slasy) g
You can make a model to show how S e o) TIged poemas LS
an idea should look. 8,520 g

motion a change in the position of an object.  (ruusl y5s ,.i3) plus¥ asl gnge o as AS
This horse is in motion. S, Al 8 glasd) 1ia

.r", e
» i
mountain land that is very high. alal) dss e oyl e

A mountain is the highest type of land. easld) e s, ASY) S sa o)
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Reader https://elib.moe.gov.ae/App/Reader/index/d3d8cf0d-6318-4b77-bbe2-08...

natural resource a material fr
that people use in daily life.
Rocks are a natural resource.

N

nonliving things a thing that do
and change, or need food, air, or
Rocks and books are exampl
nonliving things.

nutrients things in the soil tha
grow and stay healthy.
There are lots of nutrients in

# © ©
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observe to see, hear, taste, touch, or smell
You can observe how the flower looks,
smells, and feels.

oxygen a gas found in the air we breathe.

Living things need oxygen.

—ag3, ) dd,ael) dwes)) Gulasd) plasil Adas e

()= el - g3l o)

Lgelog Lyisdlyg oasdl JS& idas o liSe

i 53 clygl) B ssrse Sle CesS |
CrmesSY) ) i) LB LS)) glis

plains flat land that spreads out
a long way.
Plains are wide and flat.

s o) w15 dlawiie gyl Jodww
lh.u&u.og 2.1...4’3 d“...u."
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poles the two ends of a magnet, or either ¥ s S8,k o) Gudaliad) Ul ldad

end of Earth’s axis. cdailly Jledd) cdasll (gldad L (5 ,%)
Earth has two poles, a north pole and a ) e
south pole. -

pollen sticky powder inside the flower that seluy 30 sy ands ol zlall) g
helps make seeds. edd) zlo) o
Pollen sticks to bees when they land iy Lodie Joudl 7l g Guanls
on flowers. e le

pollution anything that makes air, land, or S N[ I IS N I PO ) PRSP A Pk
water dirty. RSN
Garbage is one kind of pollution. RENNETTINY (L3 B RENNPPL]
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position the place where something is. el sgms olSe 20 0
The position of the rabbit is above the cims dadl) phgas daiedl 358 Co,Y) adie
cat.

predict to use what you know to tfell what Lo s cilaglas cro 4, Lo plasal &g
you think will happen sasw al apin
You can predict what the weather will be pod) puidal) Ul pBg5 cliSe

like today.

put things in order to tell or show what o ol Conens o ol ol asass sa eLe¥I 053
happens first, next, or last st ol Lisls
You can put things in order to show the Glis 3,98 1 8, MWL LesY) oS Selisy
life cycle of a plant. esblad) as

I
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rain forest a hot, wet place.
A rain forest has many green plants.

ramp A simple machine with a flat,
slanted surface.

A ramp can be used to move an object
from one level to another.

record data to write down what you
observe

You can record data about what your
class had for lunch.

Our Luh
S

numnber of solids and liquids

GLI6 - Glossary/ ywgelad!
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recycle To make new items out of
old items.
You can recycle paper.

reduce to cut back on how much you use
something.

We should reduce the amount of water
we use.

repel to push away or apart.
The two south poles of a magnet repel
each other.

plasawl snas sLa iead o) SALG;
Ldead Leal
.é)’." YRy SQLG! SlisSe 9

Loerd oo bpoasas () &)l a5

Lponscws ) oleed) deoS w5 Lide i

e goadl ALS
o b liagd Glugand) gldaall ol
cuaad) Legaay

E
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reuse to use something again.
We can reuse items to cut down on
waste.

river a body of fresh water that moves.

A river may flow info a lake.

rock a hard, nonliving part of Earth.

A rock like this can be used as a tfool.

root a plant part that keeps the plant in

the ground.
Roots hold a plant in the ground.

GLI8 - Glossary/ ywgolad!
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seed a part of a plant that can grow into Jasas Bls pemsy goo @lodl fro e3> ayde
a new plant. ta5d) bes U1 d3gmaed) 000 565 of (Se
A seed inside a peach can grow into Fod bl pumard
a peach tree.
seedling a young plant. Lajegls Dlas B 80w 4o 8490
A young bean plant is a seedling. 3500 g Joal) pe
simple machine a tool that can change the o) 853)) pa (po i o) oS ala) Adacewn AT
size or direction of a force. Lgalsa)
This simple machine is called a ramp. o) 8151 pwly Aawd) DT oda 8,3

Glossary/ gweelad) ® GLI?



soil a mix of tiny rocks and bits of dead SbLad) Ly 5ial) jesvall o moie A3
plants and animals. L) eslilgasdly
Most plants need soil to grow. aed S Ay ) (J) ealblad) plass glisd

solution a kind of mixture with parts that do b3S Jad cormy bl e g Jodlowe
not easily come apart.

speed is how far something moves in a 5,8 0 paund) AS,> lane Lo Al e
certain amount of time. i dieae i)
Cheetahs can run at very high speed. Jis 3,08 de s 39gad) 50
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stem the part of a plant that holds up e dng aless ilod) o ey Glw
the plant. e ) Glad) peay
The stem holds up the flower.

¥

technology all the tools and ideas we use. Lgoasviws i) LS8%1y lga¥) ey Lo o 9055
Technology helps make our lives easier. Lol g (8 Lo o) gaSol) we Lus

tool an object or body part that helps el ehsl e welin paasd) o e3> gude
do work. elaf o Lol clacl ge 8,5l Lobawly Loyl
Our hands and teeth are tools. N Jlee¥)
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