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VOCABULARY

Look for these
words as you read:

motion
position

Describe an Object's
Position
Position Think back 1o the Mowing AMarbile activity.
What position was the marble in when you started?
Where did the marble end up after it was pushed down
the ramp? When you describe the position of
something. you compare it to the objects around it
descrnibe the position of an object. Look at the boy on
the beach. Draw an X on the inner tubes that are above
the polka-dotted pink inner tube.
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kilometers are examples of units used n the metnic
sSysterm 1o measure adistance. In the US customary
systerm,. distance might be measured in inches, yvards, or
miles. You can use a ruler or a meterstick to measure
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Motion

Loolk at the pictures of thhe dog m honr cifforont theg= mowe.
different posations. Frst, you can see
that thhe dog is on thhe ground. Next, you
see the dog come caompiletaely off the
ground. What happenaed to thhe dog™ it
mowved. You know that the dog mowed
because its position changed. Motion
= the process of changing posstion.
You can observe motion in different
ways. Some objects mowe in a

strasght lime. Other objects can move
rownd and round,. back and forth, or

i a rigrag pattem.

g Motion D GO ONLINE Explore Dvow theo
Potsorr o locsm moro abowus
There are many ways thhas dfforont pattcosTes.

YO Can measurs motion. One way is 1o

measaure the distance that an object mowves. As you learmeaed on the previous

page, distance s the measurement between an object’s starting position and

its current position. You can measure larger distances i unets such as meters,
miiles, or kilometers.

Supposs it ook you three minutes to walk from yoar
classroom 1o the playground yesterday. Today it ook you
five minutes to walk to thhe playground. You moved the same
distance, but your motion today ook more tirme. T he time it
takes 1o Mmove a distance Is one way 10 describe motion.

t and tme can be used to find speed. Speed
measure of how fast or slow something moves. An object
thhat is moving fast goes a distance in a8 short amount of
timre. It takes a longer time for a slower object to move the
sarme distance.

REVISIT Revisit the Page Keeley Science Probe on page S.
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VOCABULARY

Look for these
wornds as you react:
balanced

forces
force
friction

unbalanced
forces

Moro than one foroo
can prsh or pull on an
obgoct a2t & e

=\ A ey

Forces Page 28

Objects do not move by thhenselves. A force must

be appiied 10 an object 1o change ts motion. A force is
h or a pull. When you push on a door handle, you

apply a force. When you pull on a wagon handile, you

apply a force.

. The force thhat a tram

S : » 2 tra i ae. The force that yvour
hand uses 10 Iift eatl STy . it takes larger,
stronger forces 1o move ) O ONLINE Wanch
heawvier objects thhan 1 does tho Foroes Con Chango

to move ighter objects. Motion vdoo o oo the
offoct= of difficremt forcos
There is another type of
force called friction._ | tion is a force that oocurs whe
je=c bs agail ! dher Foctuon pushes agamst
mowing ob)c«:ts and causes them o slow down. imagine
YOILI are runnimg across the gym. You are able 1o stop
because there s fricuon betweeaen your shoes and the
floor- Now imagine you are runmnimg on ice. it is harder o
stop because there is less fnction because the cea is
very ssmvooth ! th susrfaces have less frie . When




Balanced and
Unbalanced Forces

Fosces can set objects inmto motion. When you put & heavy
backpack on your desk, the backpack does ot move.

Gravity pulls thhe backpack toward Earth,. but your desk pushes
up on the backpack with a force. The strength of that force is
exactly equal to the pull of gravity. The forces are balanced.
acting together on an object Sometimes balanced forces are
mmm—wwmmmmmmm

Mammmmﬁmdonotcma

Fonge T smoSion.

Suppose you push that heavy backpack across your deshk.
The backpack is moving. This is due to unbalanced forces
Forces thiat are not eqgual 1o each other are called unbalanced
forces. If there is more than one force acting on an object. thhen
the total of all thhe forces determimes the direction of motion.

asppiscodt o the stdfod oo awe
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= Talk About It
Which forces cause a change n motion®




ey Blectrical Energy

Look for these

The materlals that you used in the Static Charge

Words as youread: 2ty areall made o very iy parts,calld partices

attract

electrical
charge
repel
static
electricity

All matter is made of particles. Some particles

either  positive or a negative charge. Electrical energy

15 the enerqy of these charged panlcles Ihapmpeny_
of matter that causes electriclty Is electrical ¢

You cannot see electrical charge, but vou can
understand how objects with different charges interact,
Objects that repel each other push each other away,

Objects that attract each other pull at each other.
A discharge occurs when static electricity moves

from one object to another,

gsons




An object with a positive charge and an ._’ ‘_‘

object with a negative charge attract. Attract
Objects that both have a positive charge . ,
push each other away. ‘-. Rope
Objects that both have a negative charge ¢ . . ,
also push each other away. s

The diagram shows how objects with positive or negative charges affect each other.

1. On the chart, label each particle as “p" for positive or “n”
for negative.

2. Explore the simulation. What happens when you rub the balloon on
the sweater?

G Y e #% [2ommrmre

Balloons and Static Electricity.

The negative particleso coonune i e prer simation
Transferred from the sweater to the ballocgn.

56 EXPLAIN Module: Electricity and Magnetism




Static Electricity - ome

All objects are made of charged particles. Most objects have
the same number of positive particles and negative particles.
When they do, the charges are balanced. When two objects
touch, negative particles can move from one object to the
other. Negative particles may build up on one object. That
object has a negative charge. A buildup of electrical charge is -

called static electricity.

Think back to the Static Charge activity. After the balloon was
rubbed, it had more negative particles. Those negative
particles were then attracted to the positive particles in some
of the objects and were repelled if the object also had a
buildup of negative particles.




If you hold a charged balloon near a wall, the negative charge attracts the
positive (+) particles on the wall. This attraction causes the balloon to stick to
the wall.

Think back to the Static Charge activity. Why did you have to rub
the balloon between each object?

The Balloon had to be rubbed to recharge
the balloon.
REVISIT Revisit the Science Page Keeley Probe on page 49.
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Make
Connections

S8n Talk About It

Think about how
energy flows in static
electricity. Compare it
to how energy flows in
a circuit.

Notes

LET'S
READ!

Electric current needs a path through which to 2'2*%2
flow. A circuit is a path that is made of parts that

work together to allow current to flow. Simple

circuits have several parts. A battery or an

electric outlet may be the circuit’s source of

power. Wires connect the different parts of the

circuit. These wires are usually made of copper

or another type of metal, and are wrapped in

plastic. The last part needed to complete a

simple circuit is a load. A load is the device that —
needs an electric current to work.

" This is an

example of a
simple circuit
using a battery.

Copygn @ Welrmwan fucacon S waehieg)/ Dot Light

S0urtey W (i 1 Eutation

People use the energy flowing through electrical
currents every day. Look around your classroom.
What do you see that uses electricity?

EXPLAIN Lesson 1 Electricity and Designing Solutions 59




magnet is made of material that can attract ob!ects made
of iron, cobalt, steel, and nickel. The abily of an ob!ect to push
i is called

n. Magnets can attract and repel each other with

magnetic forces. Objects attract if there is a force that pulls
them towards each other. Objects repel if there is a force that

pushes them apart. /—-\

bar magnet

Magnetic Poles

Magnets can be made in different shapes and sizes. Magnets
sometimes have N painted on one end and S on the other end.
The N stands for north, and the S stands for south. Each magnet
has a north pole and a south pole. A & is one of the two

ends of a magnet where the magnetic force is strongest.

If you hold two magnets close to each other, you can feel a
push or pull between them. The diagram on the next page
shows how magnets attract or repel each other.

72 EXPLAIN Module: Electricity and Magnetism




Magnetic Field READ!

ezone

If you want to throw a ball, your hand
has 1o touch the ball. A magnet can push
or pull an object without touching it.

It does have to be close enough to the
object to be in its magnetic field.

A magnetic field is the area around a magnet |
where Its force can attract or repel. You cannot ' 5

see a magnetic field, but you can feel where B Of ron were aoaivided atcamd
it is. If you bring two magnets close, you can this magnot. The bits of iron show
feel them push or pull each other. Even when the magnetic fickt

the magnets do not touch, their magnetic
flelds interact. If you move the magnets far
apart, you do not feel the push or pull

0 GO ONLINE Explore with Effects
of Magnets to see the actions of a

any |Oﬂ’(_)t}l The angH(‘UC flelds are no magnet's north and south poles.
longer meeting Pa ge 73

Look back at the Inquiry Activity, Magnet Investigation. Why did the magnet
only attract certain objects?

The magnet attracted objects made of certain
materials.



Strength of Electromagnet

Number of Times
Wire is Wound : F:,"T:’g;o; 2 Batteries ’::_.um::(e::io;
Around Nail Battery s P P P

20 5 7
30 7 *)

40 11 16

6. Wind the wire 10 more times. Record the results in the table
How did thhe number of times the wire was wound affect
the number of paper clips picked up?

When the wire was wrapped more times, more
paper clips were picked up.

7. Now dissemble the electromagnet. Go back to the beginning
of the activity. This time, connect a second battery in the series

Communicate Information

8. Did your observations support your prediction? Explain

Yes.

9. How did adding a second battery affect the strength of
the electromagnet?

The electromagnet picked up more paper clips
with two batteries.

EXPLAIN Lesson 2 Magnetism and Designing Solutions 77
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Using Magnets

A magnetic field forms around a wire if a 0

current flows in the wire. If you wind the Mo::: memm&“
wire into a coil, the field is stronger. Whena  for magnets.

current flows in the wire, the coll becomes

a magnet. The magnet is stronger if you place a metal bar

inside a coil. Ao electromagnetis 3 coil of wire around 3

metal bar, such as an iron nail. A battery at the ends of the wire makes
a current flow in the wire,

You can turn an electromagnet on and off with a switch. The
switch makes electromagnets useful in many electric devices,

like speakers and doorbells.




1. What causes the magnetic field in an electromagnet?

2. What are two ways to make the electromagnet stronger?

Wrap the wire around the nail more times
and, increase the strength of the battery.

78 EXPLAIN Modute: Electricity and Magnetism




VOCABULARY

Lock for these
words as you read:

competition

ecosystem

resource

Although most plants grow
in soil, a plant can also grow
in water without soll if it
gets the nutrients it needs.

Plant Needs

Like all organisms, plants have needs. Plants get
everything they need from their environment. Living
things that do not get what they need may die. Plants
need air, water, nutrients, light, and space to live.

Plants get a gas called carbon dioxide from their
environment. Plants take in the gas through their leaves.
They use this gas to make food.
Page 10

Like all living things, plants need water. They take in
water through their roots. Water travels from the roots,
up the stem, to the leaves. Plants use water for many
life functions. Water helps a plant to stand up. It keeps a
plant from wilting. A plant also uses water to make food.

Nutrients are substances that help living things grow
and stay healthy. Nutrients are dissolved in water. Plants
absorb nutrients when they take in water through their
roots.

The green parts of plants collect the energy in light and
use it to make their own food.

Plants need space to grow and to get water and sunlight.
Different plants need different amounts of space.




4. Think back to the Inquiry Activity, Plant Hunt. Why might the
plant in one location grow taller and greener than the plant
in the other location?

|
|
|

The plant receives more water,

light, nutrients, or space.

0 EXPLAIN Module: Survive the Environment
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Animal Needs

In order to stay alive, animals need cartain
things. These inchude food, water, oxygen,
space, and shefter

Animals need food because it gives them
energy to move and grow. Differemt

animals have different physical traits to
help thhem get food. Some meat eaters, ke
tigesrs., have sharp teeth to help them bite

and tear meat Manvy plamt eaters, such as

cows, have large, flat teeth for chewing.

Animals need water because it healps them
turn food Into energy and get rid of waste

Animals need oxygen, which is a gas
Animals getl oxygen by breathing. Most
land amnimals use lungs 1o get oxygen from
the air. Some animals that live in water get
oxygen from the water by using gilis

Animals need space to move around. grow,
find food, and raise their young. Differemt
animals neaed different amounts of space.

Animals need sheller, or a safe place 1o be

ESaopisaris uSe halr rurecs O M
CINnNINnG WwWater 2O 1hair moutns

Whean i cangor, a turtleo wil hicde n=
od logs, and tall ynsicoe nes shat

No animal can e alert all the time, which means it needs
somewhere safe to go. Zebras live i herds, so some zebras

can keep watch while others sleep,

1. Circie five things animals need 1o survive




Ecosystem

Living things live in ecosystems. An ecosystem includes all
the living and nonliving things that interact in an environment.

Living things include plants and animals. Nonliving things
include rocks, soil, water, and air.

A resource is a material that living things use to survive.

Living things get resources from their ecosystems. For example,
plants and animals get the air and water they need from their
environments. But every ecosystem has a limited amount of
resources, As a result, living things must compete for them.,
Competition is the struggle among living things for resources.
When organisms cannot compete, they cannot get the resources
they need. They may die or move to another ecosystem.




) Explain what could happen to the ecosystem below if the
S cattails disappeared.

Animals in the ecosystem will have less
0 eat and no shelter.

Crane flies eat plants and
algae. They lay eggs in water.

I A Pond Ecosystem |

.'f{/-
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VOCABULARY

Look for thhese
vwords as you read:

adapitation
camoufiage
hibernate
migrate

miimmicry

Adaptations

Different beak sizes and shapes allow birds to gather
food in different environments. This is an example of

adaptation. AN adaptation is a structure or behavior

that helps an organism survive Iin 1Its environment.

The frog uses I1s sticky tonNFue Lo Speky edges on ns leaves prosect

Capture amn Insact 1o ot thwe bassh froom Balng eaten

A polar bear has an adaptation caliled camouftiage,
which means it blends into its envirconment. Camoufilage
helps living things stay safe. A snake’™s skin pattern may
match the ground it flies on, making it difficult for a

predator 1o see the snake.

Some animals are adapted to hiving in cold climates
Sea lhons and vwalruses have a layer of fat called Hlubber
—

under their skin thhat helps thhem stay warm. Some
animals are adapted to survive in hot temperatures.
Camels have patches 1o protect their legs so they are

ot burmed when thhe camel kneals

1. Chircle two examplies in thhe text thhat show adaptations in animals.

2. Why don™t all animals have the same adaptations?

Different environments cause d

adaptations.- -

) A

fferent’
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Materials

< —" 3 clear
Hands On plastic

Camouflaged Beans g
white

Investigate how camouflage helps organisms hide 2 beans

from predators.
black
Make a Prediction Will black beans or black-eyed beans

peas be harder to separate from white beans?
black eyed

The black-eyed peas will be i

white sheet
I I l l of paper
stopwatch
Carry Out an Investigation

1. On a white sheet of paper. mix some of the white
beans with some of the black beans.

2. Record Data Time how long it takes to separate all
the black beans from the white beans.

3. On the white sheet of paper, mix some of the white
beans and some of the black-eyed peas.

4. Record Data Time how iong it takes to separate all
the black-eved peas from the white beans.

Black Beans

Time (seconds) 25 seconds 45 seconds

Communicate Information
5. Did your results support your prediction? Explain.

Yes, black beans were easier to separate than the
black-eyed peas.




Page 32

o - Saguaro cactus
Desert Adaptations

A desert is a very dry environment.

It rarely rains in a desert. When rain does
fall, it can pour down heavily. Temperatures
are often very hot during the day and cold
at night. Organisms that live in a desert
have adaptations to help them survive in
these conditions.

N

Spines help
protect a cactus
from animals.

Wide, in Water.
shallow
Water :'?::‘:uh
Desert plants cannot depend on regular
rainfall for their water. Instead, their roots
are adapted to spread widely or grow deep
to find water. A desert plant has stems
adapted for storing water. Many desert
animals get their water by eating plants or

other animals.

Temperature
Desert animals have adaptations to keep Mesquite tree —_
them from being too hot during the day
Coyotes and rattlesnakes are nocturnal.
This means they are active at night and
sleep during the daytime. Jackrabbits stay
cool by having small bodies and long ears.
This helps the heat escape from their

Small leaves J .
do not lose 3

bodies. Some animals have light-colored
bodies. Light colors absorb less heat.

Circle two adaptations that help desert
plants live for long periods of time
without water.

orns
protect the tree
from hungry and
thirsty animals.

Long roots :

grow deep underdra
where they can find
stored water.

32 EXPLAIN Module: Survive the Envirornment



Page 33

O C/ e a f—l Q GO ONLINE Watch the Extreme
At = ) Habitats video to learn about extreme
Oceans are home to millions of living things. adaptations

Each living thing has adaptations that help it
survive in the salty water.

Algae

Seaweeds look like plants, but they are not.
They are plant-like organisms called algae.

Like plants, algae make thieir own food from
sunlight. Most algae have structures that are
like leaves. Some algae have root-like structures
for attaching themselves to the ocean floor.
Because they need sunlight, rooted algae can
only live in shallow water. Algae that have no
roots drift near the ocean’s sunlit surface.

Ocean Animals

Whales and dolphins breathe air. They can hold
their breath for a long time as they dive deep to
ook for food. When they need to breathe, they rise
quickly to the surface. Fish, on the other hand, have
gills for getting oxygen from water.

Many ocean animals have fins. Fins help them swim
quickly and control their movement. Ocean animals
swim for long distances when they migrate. To
migrate means “to move from one place to
another.” Animals migrate to find food, to reproduce,
or because the water temperature has changed.

1. Chircle two types of ccean animal adaptations.

2. Why do animals migrate?

has changed.

Kelp is a kind of algae. This picture
shows a seaweaed forest of kelp

When sperm whales migrate,
they swim in groups calied

pacds. The whales swim togoether
for thousands of kilometers

?i Animals migrate to find food, or because temperature

REVISIT Revisit the Page Keeley Science Probe on page 23.

PAGE KEELE
'. SCIENCE
il PROBES
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