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Monday

Parents, |am including the Answer Keys to Home Packets #1 and #2 at the end of
this packet. Please check your child’s packets for the correct answers. If wrong, let
the child correct his/her papers. | really want them to know the correct answers so
that the learning will be correct. Definition answers do not have to be exact, as long
as they are similar. This may take a couple of days since you are looking at two
packets. | miss all of you and wish you safety during this time.

Love, Mrs. Barr

Tuesday

What is Static Electricity?
Read pages F6 — F9.
Work Worksheet #1 using pages F6 —F9

Wednesday

Watch “Electricity” video on “studyjams.com” (free)
Reread p. F6 — F9 to recall facts about Static Electricity
Work Worksheet #2 — “Static Electricity”. Read & Answer Questions.

Thursday

Re-watch “Electricity” video on Studyjams.com
Work the test on the video until you get all answers correct.
You may need to watch the video again.

Friday

WS #3 — “Electrical Charges” — Count the positive and negative
charges. Decide if the “charge” is positive, negative, or neutral.
WS #4 — “Static Electricity”

April 13-17

Monday

Magnets - Read pages F18 - F21
Work Worksheet #5 using pages F18 — F21.

Tuesday

Work Worksheets - Read & Answer Questions
# 6 - “How Do Magnets Work?”
# 7 — “Magnets Attract and Repel”

Wednesday

If you have internet access, type in search for:

Bill Nye the Science Guy — Magnetism. Watch the video.
Magnets videos for kids - Watch a couple of videos on magnets
If you don’t have internet access, just skip this part.

Thursday

Reread pages F18 — F21.
WS # 8 - “Magnetic Attraction” Decide if the magnets attract or repel.

Friday

Worksheets - Read & Answer Questions
#9 - “There’s A Magnet in my Speaker”
#10 — “A New Use for Magnets”
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FIND oUT

o about a property of
matter called charge

o how charges move
from one piece of
matter to another

> how electric Helds
cause forces

VOCABULARY
cfmarge

_ static electricity
electric field
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Static Electricity
Two Kinds of Charge

Remember that matter is made of particles that have mass and
volume. Particles of matter also have a property called electric
charge. A particle can have a positive (+) charge, a negative ()
charge, or no charge at all.

Matter in an object normally has equal numbers of positive
and negative particles. It is neutral. Rubbing two objects together,
however, can move negative particles from one object to the
other. That is exactly what happened in the Investigation. The
result was that the number of positive charges on each balloon
was different from the number of negative charges. Charge isa
measure of the extra positive or negative particles that an object
has. Rubbing gave one object an overall positive charge, and it
gave the other an overall negative charge.

The charge that stays on an object is called static electricity
(STATeik eeeleksTRISeihotee). Static means “not moving,” Even
though the charges moved to get to the object, once there they
stayed. '

v What are the two types of charges?

A A single positive charge is labsled +. A single A I an objeet has more negative charges
negative charge is labsled ~. When an ohject than positive sharges, iis overall charge is
has mate positive eharpes than negative negative. How many exira negative charges
charges, iis overall charge is positive. are shown hera?

FB&



Separating Charges

Most of the time, you, a baﬂocm, and a
aoorknob have neither an overall negative
charge nor an overall positive charge. You
and the objects are neutral, To see the effects
of forces between charges, you must sepa-
rate negative charges from positive
charges.

You can separate the negative and
positive charges of many objects by rubbing
them together. Rubbing pulls negative
charges off one object onto the other. Note
that only negative charges move in this way.

When you comb dry hair, the teeth of the
comb rub negative charges from the hair.
The comb gets extra negative charges, so it
has an overall negative charge. Your hair
loses negative charges. [t now has an overall
positive charge.

V' Which kind of charge moves to
make a static charge?

As clothes tumble in 2 dryer, different fabrics
rub against each other. Negative eharges move
from one piece of clothing to another. When
fhis happens the clothes stick together. V

e
A 1 you hold a pié@@laﬁ wool next to a”halé@,
nothing happens. So you know that neither the
wool nor the balloon is eharged. The numbers of
positive and negative charges on the balloon are

equal. The charges are also equal on the wool.
Both items have a neutral charge.

A Rubbing wool on a balloon separates
charges. Negative eharges move from the
waal to the halloon. The balloon now has
more negative eharges than positive eharges.
The balloen is negatively eharged. The woal
loses negative charges. Now it has more
posiiive charges than negaiive charges. T is
positively charged. ;




Electric Forces (

In the investigation you saw
how a charged balloon pushed
or pulled another charged
balloon. The push or pull
between objects with different
charges is an electric force,

An electric force causes two
objects with opposite charges to
atiract, or pull, each other, An
electric force causes two objects with
like charges to repel (rihePEL), or push away
from, each other.

The space where electric forces occur

.around an object is called an electric field.
The electric field of a positive charge
atiracts a nearby negative charge. The elec-
tric field of a positive charge repels 2 nearby
positive charge.

In diagrams, arrows are used to show an

electric field. They point the way one posi- A One balloon has a positive charge. The other
. has a negative charge. Their electric fields

H?e char.ge would be pulled by the field. The form a closed pattern of field lines. Balloons

pictures here show the eleciric fields of two with opposite eharges atiract each other.

pairs of balloons. One pair has opposite
charges. The other pair has the same
charges.

v/ What is an electric field?

Both balloons have negative
charges. Their elestrie fislds do
not form a elosed patiern of field
lines. Balloons with the same type
of ehargé repel each other.




A Riter you eomb your hair, your comb has a negative

charge. lis elecirie field repels the negative particles
In the siream of water. Negative pariicles are pushed
to the opposite side of the siream. That leaves exira

.. -

positive charges on the side near the comb. The
stream bends toward fhe comb.

Summary

Objects become electrically charged
when they gain or lose negative charges. A
charge causes an electric field. The electric

fields of charged objects interact to produce

electric forces. Objects with like charges
repel each other. Objects with unlike
charges attract each other.

P =<YV.Vi
EL A

1. What is static electricity?

2. What is charge?

3. What is an electric field?

4. Critical Thinking How can you make
a piece of rubber that has an overall
positive charge neutral again?

5. Test Prep A plastic ruler can geta
positive charge by —

A gaining a single negative charge
B losing a single negative charge
C gaining a single positive charge
D losing a single positive charge

Use Addition Properties The two
pictures on page F8 show charges. How
many single negative charges must each
object gain or lose to become neutral?
Use numbers and math symbols to
show how you found your answer.

Informative Writing—Description Sup-
pose you are a balloon. Write a para-
graph for a classmate describing what
happens to you as you gain a negative
charge from g piece of wool.

Lightning Safety Lightning is a big
movement of charged particles. It can
kill people and animals, and it can start
fires. Find out the safety rules you
should follow during a thunderstorm.
Make a poster illustrating the rules.

TECHNOLOGY LINK

Learn more about early use of electricity
by visiting the National Museum of
American History Internet site.
www.sl.edu/harcourt/sclence

™

= 3 Smithsonian Institution®
WY




WS #1

Electricity and Magnetism
Static Electricity - Lesson 1 Name

pages F6-F9

1. What is static electricity?

2. What is charge?

3. What is an electric field?

4. How can you make a piece of rubber that has an overall positive charge neutral again?

L

S. A plastic ruler can get a positive charge by ;
A. gaining a single negative charge
B. losing a single negative charge
€. gaining a single positive charge
D. losing a single positive charge

6. Two kinds of charges are : and




WS #2
Static Electricity —

By Cindy Grigg

' Have you ever had someone rub a balloon against your

hair? What happened? Did your hair stand up? Did the balloon
then stick to the wall? How did that happen? All matter -- every
object, you, even the air -- has tiny bits of electricity called
electric charges.

?  Every atom of matter has electrons having electric

charges. When you rub two objects together, you can cause
these charges to move from one object to another. The balloon
picked up charges from your hair. The balloon and the wall
have charges that are unlike (or opposite from) each other.

Unlike charges attract or pull toward each other. This pulling

force between unlike charges makes the balloon stick to the wall.

®  Try rubbing two balloons with a piece of wool. If you hold the two balloons near each other

1

they will push away from each other. The balloons will have electric charges that are the same.
Like charges push away from (repel) each other.

*  This kind of electric charge is called static electricity. Static electricity builds up on an
object, like the balloon. When you rub the balloon, you are moving electric charges from one
object to the other. It is called static because it doesn‘tmq_vve_‘ by itself.

°  Static electricity builds up on an object. When you walk across carpet and touch a metal

doorknob, that shock you feel comes from static electricity. You build up electric charges on
your skin. When you reach for the doorknob, the charges can jump. You might see a spark
when this happens. You might get a shock! Lightning is a form of static electricity. Electric
charges jump from cloud to cloud. They can jump from a cloud to the ground, too. Static
electricity can't be used to run your TV or lights.

1. Tiny bits of electricity in matter are called |2. The word "static" means

CA> Electric circuits
CB> Static electricity
CC> Electric charges
(B> Electric currents

3. An example of static electricity is - |4 Charges that are unlike or opposite from
CA> Lightning each other will each other.
CB> Thunder C&> Pull toward
CC> Electricity in your house CB> Attract
D> All of the above <C> Both Aand B

D> Neither A nor B

5. Like charges or charges that are the same
will

http://Www.euneIpern10g.conycgl-nin/ vspec.cgl
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Name: .

Review p. Fb —

(" : i
L Electrical Charges )

If an object has more positive charges (&
than negative charges (@)). its electrical
charge is positive (§2}).

Example:

If an object has more negative charges (@)
than positive charges (€28 ), its electrical
charge is negative (@).

If an object has the same number of positive
€&)) and negative (@} charges, it has no
electrical charge oris neutral. Elecirical charge: positive charge

Count the positive and negative charges in each picture. Write positive charge,
negative charge, or no charge on each line.
(neutral)

electrical charge:

electrical charge: electrical charge:

Super Teacher Worksheets - www.superteacherworksheefs.com
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(_static Electricity )

Rubbing a balloon with wool cloth will create static electricity charges.

S
balioon

Picture 1

wool cloth

This balloon has not been rubbed with the wool cloth.

This balloon has been rubbed with the wool cloth.

+
5

i PP i

wool cloth

Picture 2

In Picture 1, does the balloon have a positive charge, negative charge, or no chargee
In Picture 1, does the cloth have a positive charge, negative charge, or no charge?
In Picture 2, does the balloon have a positive charge, negative charge, or no charge?

In Picture 2, does the cloth have a positive charge, negative charge, or no charge?

(neufra l)




FIND QUT

° about magnetic poles

o how magnetic fields
cause magnetic forces

° how to use Barth’s
magnetic field to find
directions

VOCABULARY

magnet
magnetic pole
magnetic field

A magnet has 2 north-
seeking pole on one end
and a south-seeking pole
on the opposiie end. ¥

AT you cut a magnet in
half, each half will he
a magnet with a pole
at each end.

LEARN ABOUT

Magnets

Two Poles

is0’t a natural magnet. You ch

it along the bar magnet.
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In the investigation you made a needle inig am

could tell it was a magnet because it atrracted metal paper clips,
just as other magneis do. A magnet is an object that attracts
certain materials, usually objects made of iron or steel. A needle

A magnet has two ends called magnetic poles,
for short. A magnet’s pull is strongest at the poles,
net can swing freely, one end, called the north-seeking pole, will
always point north. The opposite end, called the south-seeking
pole, will always point south, A magnet’s north-seeking pole is
usually marked N, Its south-seeking pole is marked S,

v What is each end of g magnet ealled?

A No matier how many times
you cut a magnet, each piece
will be a magnet with a pole

at eash end. W DW ‘!

agnet, You

anged it into 2 magnet by dragging

or just poles
If 2 bar mag-




Magnetic Forces

If you've ever played with magnets,
you've probably felt them pull toward
each other, At other times they seem
to push away from each other. The
forces you felt are magnetic forces
caused by magnetic fields.

A magnetic field is the space all
around 2 magnet where the force of
the magnet can act. You can’t see the field.
However, a magnet can move iron filings
into lines. The pattern made by the iron fil-
ings shows the shape of the magnet’s field.

Forces between magnet poles are like |
forces between electric charges. Opposite
magnetic poles attract, and like poles repel.
If the N pole of one magnet is held toward
the § pole of another magnet, their fields
form a closed patiern. This closed pattern of
lines shows a force that pulls the magnets
together.

If two magnets are held with their N
poles near each other, their magnetic fields
form an open pattern of lines. Just as with
electric charges, this pattern shows a force

that pushes the magnets away from each
other.

v Where is the pull of a magnet
strongest?

A Oppesite poles of two magnets aiiract. The patiern
of iren filings is closed. This shows g magnetic
force ihat atiracts, or pulls, the magireis together,

i

A The shape of a magnetic field depends
on {he shape of the magnet. The
bunching of iron filings on the end of 2
magnet shows that the magnetic force
is strongest at a magnet's poles.

A Like poles of two magnets repel. The field lings
are epen, showing lines of force that push ihe

————

magnels apart.

Fi9



<4 A magnetie field fills the
Space around Earth. Earth’s
magnetic poles and the
“lrue” poles made by Earth’s
axis are not identical.

Compasses A compass today uses a lightweight

The north-seeking and south-seeking : magnetic needle that is free to turn. This is
property of magnets is useful. For hundreds : much like the needle you made into a mag-
of years, people have used magnetsto find  : ©Tetin the investigation. A compass needle
direction, The first magnets used were made : points along an imaginary line connecting
of a heavy natural material called lodestone, . the North and South Poles. This is because
Today geologists know this material as the ~ ; Earthis likea giant magne:.
mineral magnetite, “

<d A compass placed near
a bar magnet will point
toward ong of the magnet’s
poles. Here you ean see
the red part of the compass
needle polniing toward the
\ M pole of the bar magnet.

<4 When the compass is
brought to the other end

of the bar magnet, he
compass needle swings
around so that the red part
points away from the $
pole of the bar magnet.




<d When fhere are
e landmarlks you
know, a map and a
compass can help
You find your way.

The field lines of Eartl’s magnetic field Make a Bar Graph Decide on a way to

‘ , _ neasure the strength of different bar

come together close to the planet’s North magnets or different magnet shapes.

and South Poles. This patiern is like the one Test some magnets. Then use a corm-

shown by the iron filings around the bar ~ buter program such as Graph Links to

magnet on page F19. Indeed, Earth’s mag- make a %jjar graph to show what you

netic field is like the field of 2 giant bar . messured.

magnet. ¥

v How does a compass work?

Informative Writing—How-to Write 3
paragraph telling a classmate how to

- . use a compass to find the direction in
Magnets are objects that attract materials . which he or she is traveling.

such as iron. Every magnet has two mag-
netic poles. Magnetic forces are caused by
the interaction of magnetic fields. Earth’s

&

| SOCIAL STUDIES LINK |

magnetic field is like the field of a bar mag- | Earth’s Moving Magnetic Poles
net. A compass needle interacts with Earth’s Earth’s north magnetic pole is con-
magnetic field. stantly moving. Find out how the pole’s

location is shown on topographical
F P (tahpeuhaGRAFwﬁhmkuhl) maps, which
ﬁ@%ﬁ'ﬁ@%" show the land’s surface features, and

on navigational charts. Find the current
1. How can find the poles of net? " .
How ca you ¥DPEe 4 mag location of the north magnetic pole on g

2. What is a magnetic field? globe. Measure the distance between
3. Which type of magnet has a field that is the true North Pole and the magnetic
about the same shape as the magnetic nerth pole.
field of Earth?
4. Critical Thinking Describe the field
lines formed if the south poles of two PRI

magnets are brought close together, team morehabﬁut Earil:h;;s magge‘cic field
y visiting the National Air and pace
3. Test Prep How many poles does a Museum Irteinet site.
magnet have? www.sl.edu/hareourt /science
A none . . ' o
B one £ 3 Smithsonian Institution
Ty
C two

D four
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Electricity and Magnetism o

Magnets -Lesson3 Name
pages F18-F21 H

1. How can you find the poles of a magnet?

2. What is a magnetic field?

3. Which type of magnet has a field that is about the same shape as the magnetic field of
Earth?

4. Describe the field lines formed if the south poles of two magnets are brought close
together.

5. How many poles does a magnet have? | e
A. none B. one C. two ~ D. four
6. magnet -

7. magnetic pole -
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Name

How Do Magnets Work?
By Brandi Waters

You probably have magnets at home. Many
people keep them on their refrigerator. They
use them to hold up important papers,
pictures, or calendars. Maybe you played
with the magnets when you were younger. If
you did, you probably know a few things
about magnets already. You probably know
that magnets don't stick to everything. They
won't stick to plastic. They won't stick to
wood. Magnets will stick to metal objects,
like your refrigerator, but they won't stick to
all kinds of metal. You might have noticed
that magnets will stick to other magnets. If o
you did, you might also know that they will push away other magncts‘
All of these things probably left you wondering, "How do magnets
work?"

Magnets work because of an invisible force. It is called magnetism,
or the magnetic force. The magnetic force surrounds a magnet. The
magnetic force is created by the movement of electric charges. Atoms,
the tiny building blocks of matter, are the source of this electric
charge. An atom has a positively chalged core. The core is surrounded
by negatively charged electrons. The electrons spin around the core of
the atom. This turns the atom into a tiny magnet. Each atom in an
object creates a small magnetic force. In most materials, the atoms
align in ways where the magnetic forces of the atoms point in many,
random directions. The forces cancel each other out. There are some
special materials, though, where the atoms align in a way where the
magnetic forces of most of the atoms are pointed in the same
direction. The forces of the atoms combine and the object behaves as
a magnet.

Why do magnets stick to some materials and not others? Generally,
magnets stick to materials made out of iron, nickel, or cobalt. These
materials are called ferromagnetic materials. Ferromagnetic materials
have a special structure. A magnet can change the direction of the
magnetic forces of the atoms in these materials. The magnetic forces

align and the magnet sticks to the material.

Why do magnets stick together? A magnet has two poles, just like the
Earth. Tt has a north pole and a south pole. The magnetic force pushes
out from the north pole of the magnet and travels to the south pole of
the magnet. The magnetic force can be felt all around the magnet. The
closer you get to the magnet, the stronger the force will be.

The poles on a magnet help to explain why magnets can stick
together but can also push away from each other. The north pole of
one magnet will stick to the south pole of another magnet. The
magnetic forces of cach magnet are moving in the same direction. If
you have two magnets with their north poles (or south poles) facing
each other, they will push each other away. Their magnetic forces are
moving in opposite directions. They are pushing against each other.

Magnets have many uses. Of course, they are great for holding notes
to your refrigerator, but they can do a lot more. Magnets are used in
computers and electric motors. They are used in medical devices.

They are used in CD and DVD players. Scientists, engineers, and
inventors have found many uses for magnets, and they will, no doubt,
continue to find more.

How Do Magnets Work?

Questions

1. Magnets stick to materials made out of

A. wood

B. plastic

C. copper

D. none of the above

2. The invisible force that surrounds a magnet is called the




WS # |, continued

is a ferromagnetic material.

A. Aluminum

B. Iron

C. Copper

D. all of the above

4. Two magnets will repel cach other when

A. their magnetic forces are pushing against each other
B. their north poles are facing each other

C. their south poles are facing each other

D. all of the above

5. The surrounding the core of an atom create a small
magnetic force.

Explain why two magnets will stick together. Draw a picture to help
explain. Draw lines to show the magnetic field. Draw arrows to show
which direction the magnetic field is moving.




will always point north because it lines up with Earth's magnetic field.
Earth is magnetic because it has iron in its center. Earth's iron core

—— acts like a giant bar magnet.
You can make a magnet out of steel or iron. Try it with a paper clip
Magnets Attract and Rep el or a sewing needle. All you have to do is rub the metal with a magnet.
) ) If you rub gently in one direction over and over again, the domains of
By Cindy Grigg the atoms will line up. Your paper clip will become magnetized. Then

if you tap the paper clip against the table, it will lose its magnetism.
Tapping it causes the domains of the atoms to get mixed up again.
Heating the paper clip would also cause it to lose its magnetic force.
Magnets can be made by sending an electric current through metal.

You've probably played with
magnets. You know some
things about them already.
You know that magnets can
push and pull on some
objects. Do you know why?

Magnets can be any shape. Bar magnets are rectangles. Some
magnets are shaped like circles. Ring magnets have holes in the
middle. No matter how they are shaped, all magnets have a north pole
and a south pole. Most magnets are marked with an "N" and "S"
showing where the poles are. Sometimes they are marked with plus
and minus signs instead.

Magnets attract some-but
not all-metals. A magnet
won't attract a penny or a soft
drink can. Magnets do not

Try putting two magnets together. Opposite poles, one north and one

gggiﬁfﬁi jlflilcéltg ,o(%ligé?;f;& south, attract or pull toward each other. Two north poles will push
like iron, nickel, steel, or cobalt. These are the metals that magnets away from or repel each other. Two SO“”E poles repel each other, too.
: : 1 Opposite poles attract. Like poles repel. The two poles are opposite

attract, too. Some rocks with these metals inside them are natural

magnets called lodestones. and equal in strength.

Some magnets are shaped like the letter "U." They are called

Magnetism is a force. We can't see it. It acts on some objects so we This sh b 1 h
know it is there. Magnetism comes from the electric charges found in hox;sesjlog magnets.‘t 118(81 al;‘f lets the EEVVOEOIG‘S Ec e totget oL
atoms. Everything is made of tiny particles called atoms. Atoms are HteHh L GIb a0, Likd %wesh & i)rscs HEGARNET o
made of even smaller parts. One of these is the electron. Moving stronger pulling force. The horscshoe shape lets a magnet pick up

heavier pieces of metal than a bar magnet of the same size.

electrons are the cause of magnetism.
Magnets are used for many things. Magnets are found inside electric

Each atom has electrons moving around its center. In a magnet, the Wy o, O Bl 1o el B e
electrons pull in the same direction. In things that aren't magnets, the UM F0E PERSLIDES Yy LLAOW AR LEIE, ";1’5 v&lrou' 2 Tl i steiil
domains of all the atoms are mixed up. They pull in all different lights, telephones, or computers. Most of the electrical energy we use
dEsctions ' every day comes from generators. Magnets make so many things

' possible!

An area of force around a magnet is called its magnetic field. An iron
“—objcct within this area will be pulled toward-the Tiagnet. The field is
strongest at the poles of a magnet and weakest in the middle.

When iron comes close to a magnet, the magnet's magnetic field
causes the domains of all the atoms to line up the same way. That's
how magnets attract metals.

A compass shows which direction is north. The needle of a compass
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continued 6. Which of these word pairs are antonyms?

A. magnet, metal
B. pull, attract
C. north, east

D. attract, repel

Name

Magnets Attract and Repel
7. Which of these word pairs are synonyms?

Questions A. repel, pull
B. north, south

C. attract, push
D. ends, poles

1. Magnets attract what kind of objects?

A. all kinds of metals

B. some metals - 9
¢, wlstic gnd lsatlier 8. What is an advantage of the horseshoe magnet’
D. paper and cloth

2. A rock that is a magnet is called a

(Cause and effect) Explain what causes something to be a magnet.

3. What is a magnetic field?

— 4. Where is a magnetic field strongest?

A. at the poles of the magnet

B. in the middle of the magnet
C. Tt is equally strong everywhere in the field.

D. none of the above

— 5. Horseshoe magnets do not have separate poles.
A. false

B. true



Name:

WS #3

( ngheﬁc Attraction

~

Di

Tell whether each pair of magnets will attract orrepel. Circle correct answer.

N %l
: A '
N 1S ST S 3
5 N
attract repel attract repel attract repel
N
S N
_ T
N 1S
attract repel attract repel attract repel
N S|
R £
N S}
attract repel attract repel attract repel

Super Teacher Worksheets - www.superfeacherworksheets.com
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Name

There's a Magnet in My Speaker
By Kathleen W. Redman

Magnets have many uses. Some of
them are very obvious. Magnets can
hold paper to a refrigerator. Magnets
can hold a purse or a laptop computer
shut. A magnet on the end of a string
can help recover a dropped tool or
key. There are many places magnets
aren't obvious. Did you know there
are magnets in cars? Did you know
magnets are used in your television?
Magnets are everywhere!

Magnets are a very important part of
speakers. The speakers in your computer, television, and headphones
have magnets in them. Without magnets, they wouldn't work at all.

Speakers have only a few parts. There's the cone, the voice coil, and a
magnet. The cone is the part of the speaker where the sound comes
from. Many cones are made of paper or plastic. Some are made of
metal. They look like really wide, flat ice cream cones.

The voice coil is attached to the center of the cone. The voice coil is
wrapped up wire. The wire is formed into a cylinder. This cylinder of
wire fits into a round gap in the magnet. In some speakers, the magnet
is big and heavy. In other speakers, like the ones in headphones, the
magnet is tiny.

The coil inside the magnet has alternating current running through it.
Sound reaches the coil as electricity. The coil acts as an electromagnet
and pulls itself up or pushes itself down in response to the magnet
inside the speaker. Its motion moves the cone of the speaker.

When the cone of the speaker moves, it creates sound waves in the air

in front of it. The sound waves travel through the air to your ears, and
you hear the music!

If there were no magnets in the speakers, the electricity wouldn't

cause the voice coil to vibrate. If the voice coil didn't vibrate, the cone
wouldn't move. If the cone didn't move, there would be no sound from
the speaker. That's why a speaker is one of the many places you'll find
a magnet!

There's a Magnet in My Speaker
Questions

1. The main purpose the writer has for this article is to:

A. inform the reader about many different kinds of magnets

B. inform the reader about different kinds of speakers

C. mform the reader about why speakers have magnets in
them

D. entertain the reader

— 2. Which sentence in paragraph | is a hyperbole?

A. Magnets are everywhere!

B. Magnets have many uses.

C. Magnets can hold paper to a refrigerator.

D. Magnets can hold a purse or a laptop computer shut.

3. Name three parts of a speaker.

4. What kind of current runs through the voice coil?




Name

covilinged i@ ki

5. Sound reaches the voice coil as

A. electricity

B. Morse code

C. garbled speech
D. noise

6. The cone vibrates and creates in the air in front of it.

A. resistance
B. electricity
C. light

D. waves

7. There are magnets in the speakers in a television.
A. false
B. true

8. All magnets are the same size.

A. true
B. false

Write about a use for magnets that was not mentioned in the story.




Name

A New Use for Magnets?
By Cindy Grigg

Magnets can push and pull
on things made of metal.
Magnetism is a force.

People use this force in

many ways. Most of us

have used magnets to hold
papers on our refrigerator.
Many kitchens also have a
magnet on an electric can
opener that grabs the lid when it is cut from the can. We can use a
magnet to find a lost needle in our carpet. Magnets are used to make
electric motors and generators. Without magnets, we would not have
doorbells or electric motors. We wouldn't have telephones, electric
lights, or computers, either.

When paper is recycled, magnets are often used to remove staples
and other small bits of metal from paper. Large scrap metal recycling
centers use large electromagnets to move junk cars and other large
and heavy metal objects.

Here's one use of magnetism that may surprise you. Some trains use
magnets to float above the train track. They are called maglev trains,
and they can travel at speeds over 300 mph! "Maglev" is short for
magnetic levitation. How do they work?

If you've ever played with magnets, you know that a north and a
south pole will pull toward each other. Two north poles push away
from each other. Opposites attract, and like charges repel each other.
This 1s basically how maglev trains work. Magnets on the train and
others on the train track push against each other. The train levitates or
floats on a cushion of air. Friction is reduced, and the train can go
much faster. Maglev trains are being used now in China and Japan,
and the United States is interested in developing the technology. Will
maglev trains change the way people travel in the 21st century?




A New Use for Magnets?

Questions W5 #ID Lontnued

— 1. What does "levitation" mean?

A. to float or rise into the air
B. to make jokes

C. gravity

D. none of the above

2. To go really fast, maglev trains use:

A. nuclear powered motors

B. non-magnetic objects

C. magnetic forces that are opposites
D. magnetic forces that are alike

— 3. Maglev trains work because what force 1s reduced?

A. friction

B. wind

C. magnetism
D. gravity

— 4. Which of these does NOT use magnets?

A. electric generators
B. doorbells

C. steam engines

D. telephones

5. In which countries are maglev trains being used now?
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Science Heat Energy WS #1  name ,Aﬂ.f wer Ke )
Heat - pages 314-317

1 f ij: rma energy is the energy of the moving particles of matter.

2. Heat-_the imovement of thermal eneray From o wWarmer pbject
T

A B
toa conler obiect.
)
3. The __Sile is Earth's main source of heat.

b

inside Earth, it is very hot and this source of heat called _CeDTheirnal eneray
J L

n

. When you rub your hands together you produce ’F[ .] cty DYy "
Friction is another way to produce heat.
T@jﬂ o W e is related to the thermai energy of the particles in & substance.
Heating can change an object’s temperature.

ol

.‘*‘

We measure temperature with a _-{'hg rmaom eter
) o o
Water freezesat 32 Far_ () c Water boilsat 212 For !GO"_C.

Heat travels in three basic ways - (;(;‘E};j ,j(..)‘D)I convect ‘Qh 1adc ;Q i‘[fnl )

10. conduetion-_the transfer pf heat between
Twin obfects that are Touc H.sncﬁ :

3

L

11 convewtion- the frandfer of heat by Llow

£1 1g 9@5@5 o_u;l[ziu’ds N
£x. ris‘ms Warm_air from o herx?‘fr] water et fr]rf _
12. radiztion-__the transfer of heat by w:we,g_r\e,rﬁu
=

*E.L_E%DIMPQ & ju"fj g)ngi'g} WAVe S heat ]g*g\n‘&-.‘;’:

3. insalators - (0 material that does net transfer heat egstl,
Ex. ovenmitt, nidves wonl kactied hat alastic “flecce
white -Fcnm'cu.p ' ’ 7
18 conductor- A maTerial thal does Transfec heat o asily
ik —— A T
Ex cookmlj pet, metal poon C?tlrhﬂmumjr)r‘-n} nsfn#m”‘

Heat E ﬁ \ ;
Science nergy WS #2 Name, swer K }
Pages318-319 E
1. _I N 5K Ll Reli -3 material that does not transfer heat easily.

2. C (o215 d UCTOY - amaterial that does transfer heat or elactricity easily

in winter, you might wesr a fleece Jacket to stay warm F e CE&  isaninsulstor.

®

4. F{JT is an insulator that many animals have in their bodies to keep warm.

.TL! i i@ good conducior because heat travels through pots and pans easily.

L

= :
Wood and plastic are good __1N5U al TS because heat does not travel
through t_he_m easily.

[

N

‘Warm coats and hats trap air against our bodies and keep us warm.
Trapped airis a good __ N Suldtor

8. ]‘_‘ ed is the flow of thermal enerpy.

. Metal s agood _C O duclor

w

. Heat travels weli through metals.

10. In order for canduction to occur, two objects must be 'I'G{,! Ll’l'u‘\f?

11. When you hold a cup of kot chocolate, how does heat travel to your bands?
conduction  b. convection c. radiatian

12. How does a sweatshirt keep you warm on 3 cold day? Sweatshirts are good of heat.

a. conductors @ insulators

L 55;.#‘___!1831: Energy WS H#3 _
Finding Uut About Heat

Use this index ta write the correct page numbers onthet

Tadex AT

Natural gas, 25-2¢

Petroleum, whera it Is found, 22;
petrolevim oroducts, 24-26

Sun, facts about, 8-11;
protection from, 42-44

Celsius, Anders, 53
Coal, how it is formed, 20-21
Fahrenheit, Gabriel, 52-53
Fire, 12-18
Fuels, 20-26
Heat, sources of, 8-20;
how if travels, 36—40;
L experiments, 60~61

Thermometers, kinas of, 52-53;
uses of, 54-55
Woed, 35-33

1. Heat experiments are discussed on pages_(0-bl

2. Informaticn on natural gas is on pages 25~ . J,

3. Pages 38-40 tell how heat fravels. {

4. Hints about pm‘k_scting yourself from sunburn are on 4\;‘
pages H3-H4

3. Information about Gabrisl Fahrenheit is on
pages _52-53 | i i

8. The last page on which you will find something EC’ & ,f
about fire is page _19 s

7. Facts about kinds of thermometars are on pages _.5.

8. Te find out the sun's temperature, lock at pagesﬂ*ﬁ.

9. You will find out about Anders Ceisius on page 53 .

10. Facts about wood are found on pages _35 -35 .

i
v g

Try This! Design a cover for 2 book in which this indes might be found.

5 4
Feenk Schalier Publioations, Inc 81 FS-32049 Sclancs



Heat Energy WS #4

Compretensicn

“_a"lﬂnu_\nerﬁ@k_

s v
ar. AEE Q]@H@
B ._:-":::’%35‘
: s ; RN
Hga. travels from a warmer chiect o 3 cooler ona. wa—-\
If you touch an jce c.m.,y the neat moves from your ._,_ﬁ_’_,______S‘

linger to the ice. if vou l2ave vour finger on the ing,
the ice cube wiil begin to mer, Suppose touch s
hot cup of fea. The how rom the sup wit go to vour
fingers. OUCRK! The hest o a
your hands and burn tham i v o
fo pick it uz.

The movement c-r L%

called conduct:
conductors than o <3
0 pass through more qu
and copper are good canducic
are poar conductars.,

Dan w ,;« o 0

t use

£ FNswars,

i :"oes heat wav 2 SOl oblect # ot one o
acoldone? _Heal travels Seom o g
—.toa cold one

Wiat happens o an ice cubo whern v

or. ha‘foiyu

&

3] nitwAs vour

The heat ﬂ‘iLLlfm\:u‘p._U finger JiLﬂE ice causing it o et
- Why should you use potholders +- : weipant
_mum&gm_ajm pan wml_lmmgeur lmndsﬁ

What ie the moverment of hoat through solid m

7

i

Cﬂilf_d concluahor’
"‘:du‘ Alum-mesxﬂ (lrld CL'PP’

b Mams two poo- CoTduniors

Heat Energy WS #5

Name Anjw’,ﬂ",_}/\_ejw_

Thermai ensray is the enercy of the m: woving particles of matter.

The [aster the movement of particles, the greater the amount of thermal enerpy.
Heat is the movement of thermal energy lrom one object to another.

Heat always moves from warmer objects to cooler objects.

Heat —Cause & [ffect

Identify Cause and Fffect
Directions: Read the pairs of statements below. On the line nes Xt to each
statement, write C if the statement is a cause and E ifthe statements is an L_L

1 £ .
! L. L Wood is burned in a fireplace.

-
& Therral energy is released.

E 2 Carbon dioxide is formed.

o

arbon combines with oxygen.

3. Solar panels can collect solar energy.

-~ tn‘

Solar energy is given off by the sun.

:
i

s 4. Thermal cn cnergy is ; released when coal i barred.

People near the burning coal feel heat.

’mh

- & pan of water on the stove heats up.

o

The burneron 2 3Luv; is turzed on.

. Thermal eﬂergy is glVLn off as waste heat

o

A light bulb heats up when it is turned on.

7. The person’s body temperatuze riscs.

A\ person exercises for 2 half-hour.

8. Ice cream in a dish absorbs thermal cuergy.

m O S IO m e

i The ice cream melts.

Packet+4
Heat Energy WS #5
Naine ':JC!'JSE#_ T

Target: Classify hieat transfer ay duction, c ion or radiati (knowledge)

Energy Werksheet 2: Conduction, Convection and Radiation

in cach of the following examples, identify whether heat is being trapsferred through

conduction, sonvection or radiation. Some may have fwo possible answers. Choose the

answer that best fifs the situation.

@ 5 g;
y Warming hand over
¥ aradiator.

2)

,éﬂ‘ fo:' Eggs cooking in

1)

a fiying pen.

Cowvecfion conductien

43
Snowman meltng Water botling in
in the sun. Taakesle
_radiahon convection
]

Tongue freez: iz to
tod metal pole.

Warmth from the

fireplace circulating
tarough the house

radiatien conduction
or
convechon
Ive melting

Newt boiling in
a hot caldron.

on ahulphtu.

conwechion = conduction

v 7 : P ik gl v
Where 15 She healt coring From ™ Where 15 IFgtiag

Heat knergy WS #7

Name Answer 'ﬁej, Review of heat

: Can You Take the Heat?

Use the words in the puzzle to answer the questions. Then color each
space in the puzzle with the color given beside the question.

1. What star heais the earth? (yellow)
SUn

; matches

2. What are coal and oil calied? {green)
uels

thermometer

3. What device measures femperature? (red)
thermometer

Fahrenheit té

4. People long ago cut and burned this for heat
and light. (orange}
Neood
5. On this scale, the boiling point of water is

100 degrees. (green)
Ceisius

6. Children shouid never play with these. (red)
maflfches

7. On this scale, the freezing point of water is
32 degress. (yellow) )
Fahrenheid

E electricity i
8. This makes a ioaster hot. {crangs}

woard atads ‘a‘lec_"f_r'\cfi T\/ .

e ways to codl off cnp

Try This! Make ¢ noste

2 TRk Seharler Pubicarons, fne el F e T,



Heat Energy WS #8  ~ame Apswer ey chke'f ’H"i

Date _ Peroa i

Heat Transfer Worksheft™ ™ = =~ === e
Fill in the blanks using the correct form of heat transter
@ The tramsfer of heat tarough material by direcr contact is CONDUCTION .
@ - CONVECTION s the transfer of heat in  Suid (as or liquid) s 2 result of the movement of the

fluid fself
@ What kind of heat transfer Goes the sun use? (hint: it transfers heat via clectromagnetic waves tarough Heat Enei gy W #10 e
i P dﬁgi i Research different ways to lieatl huwes in your sves Write a short
space). _ RADIATION Name  Ansver Key S L fons abouc
- e Wellgad vin hest and sshick s the porst, and zive reasons for yaur
Identify the method of heat transfer that takes place in each ilustration. Seme illestrations may show sholces,
more than one form of heat tronsfer. K e eothennnl cncnpy 10
A warm the soif
rinsule the precabouss
Both A and B [ e
7. neither A nor I3

Which country is \n': meibioncd in the story as using

L
%Guulm‘m[a ———

LU 5 Geothermal heat pumps sire net peactival for e in homes S
B fitse
B roe

7

Ten feet below the surface. pround tempemtnne stays between

A thirty to forty degrecs
13 zero degrees and twenry below zero

-, e [n tventy deprecs
T3 )ity and sixty degrecs
What can the reader infer #bow! geothermal heat pumps?
@ Licothermal heat paanps abso use some clecnoy to rm
fan.

b

Imlpumps 2r¢ Loo expensive for many

'|lfl\lm;‘= canuot he tsed 1n places wherr it
2e1s very cold in wialer
B all of the alrwve

k=

3. Whatwas the auther's mam pumpose for writing this sl
Cbm entertnn resders with [unny stocies aboul ciergy
i

3] 10 inform readers with acts
C. 1o persuade reuders that cvervone Shouhd use eothermal

o
end pon g
convecTion gy : S

conduchion

‘,\m'\"

CE o8
i Convection o
_Conduchon —rddiation

Heat Energy W

e 5ol Lo even uutsid:
sound alsot tcn feet below the

awe e e
B =t T, A this et s S0 femperatire ays
1l 60 e ncutis 1 i
- v warmer 0 Iln winter th s ooaler in the
How Does Geothermal Energy Work? summer. tao
By Cindy G s Heat pumps use this warrser or cooler temperature to licat homes in

swanter and cool them in summes A [iquid s pumped it the burzed
pipes Ta swinter. sarmat from the goound wanns e guid in te
pipes Ancectme fn blews over the jripes W heat e rooms of the
bonse. il summer, e oppesite lappens. ot sir from inside the
Eouse is cooled under the pronnd. Then it is scnt bieck into the house
e et reneoved fren the horter. sunier i cian be sl to heat
watter for hatliing and washing dilics

ieuthen
fiom the beat
tanth People can use
wvothermal encray o heat
anb cool their bomes and 4
ke electrivity The
Larthy's beat 15 clean
enerpy source. 1t does ot
vause aiy pollution [t is
alyo rene

Gathermal hest pumps can keep buildings warm even whien it i
very cold oatside Many heat prmps arc small enough to fit nside 2
hame’s basement

Geotlermal enersy uss is becoming more comman in heating homes

hennal energy 2 and buitdings

e [ is still bt from when
cat [rom the core How Does Geethermal Energy Wark”

Mus arths e comes T
the Curth fomicd over i

spreads ontwand through e curth’s mantlc, or middle tayer Inside the
anite, rocks are mostly in liguid form, called mogma, melted by the Quesiions
Magma h: s the water undes thy

| Where docs peatermal energy coms fram?
faeoiiwrmcd energy comes

_ {rom the heat inside. the

s Hat springs and geyser
ot springs is piped into buil

The buildings are heated by

she water pussing Hinigh prpes s radisiors mstead of furaces thal e =
btk caal, oil, of gns

where i is toa cold to giow {oad
< arc pipes. (il of bot water ot
water 15 pumped up from underground and esed to heat
preenhouscs. The ot water warms hoth the suil and the air inside the

Stneture. Greenhonses like this ar wsed t grow food in fceland 1 ‘Iﬁ‘}:z‘:":‘"‘f“m'y Weranlssaikup
Hungary: Ity and New Mexico it e

Many homes m the U8 atre heatend wath geothermal heat pumps
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Fahrenlei:

A thermometler measures temperatare.

Read shiout hwo kinde nf ceaiee taoad as tharrnmatore

Fahrenheit

The Fahrenheit scale is
named after Gabrie!
Fahrenheit, a German
scientist, On this scale, the
freezing point of water is 32
degrees (32°F). This means
that water furns from liquid to
solid at 32°. The boiling
point of water is 212°F.

A person’s normal body
lemperature is 98.6"F. Most
pecple in the United States
use the Fahrenheit scale.

aor toelsiug?

The Celsius scale is
named after Anders Celsius,
a Swedish scianfist. It is part
of the metric systemn. Using
this scale, the freezing point
of water is 0 dagrees (0°C)
and the beiling point of
water is 100°C. A persor’s
normal body temperature is
37°C. Most countries around
the world use the Celsius
scale.

Read each phrase below. Write the name of the scale it describes.

1. water freezes at 0°

2. part of the metric system

5. used in most ceuntries

6. waler freezes at 32°

3. water boils at 2127

E

7. named after & Swedish scieniist

C

4. named after a German scientist

8. nermal body temperature is 98.6”

NN
Deisiu\s-‘;@ﬁ }

Name. Answﬂ e KE}

Temperature

Use the thermometer o find fhe temperaiure shewn by sach Jewan

T . B 3 C 4.

A2 5
257 L0

6. F T i 8.

F
85" Bl

5

Write sach temperatre, Then estimate to the nearest

% degrees.

3 C Fej{;[::“ .

i Use a thermometer to find the change In temperature. Ad !

1. 20°F o 5F 12 I3Fw 72F 93

D - ae -‘ ‘:q“r
y =
H = "; ler
w i |

8°Cio 35°C

12 53 Cto42°C

Bt 2 e P
d0=H =157 qF13=5% 35-8a48 G342 21°
5 21 35, b3
24 Az -9 =]
15 -3 T =7
59 %3 ; 2
‘4 Choose the beiter estimate. - ' | et e« o 0 fn L *t
5. hotiea 30°C or 85°C 6. laka: 50°F or 100°F 17. ice cream: 3°C oi 40°C

g5°C SO°F

Heat Enorgy WS 14

D

B i RN



Heat transfer worksheet Heat Energy WS #5 PL?\ Ck. e—T _-H; 2_

Conduction, convection, or radiation?

i _radigfion The heat you feel from a fireplace

A conduetinn This type of heat transfer causes plates 1o move G
3. convectinn  boiling water Qe 5 apiate.
4 vadietion  Heatyou feel from a het stove

5 condudiion Frying a pancake

e Conduction fast particles collidmg with slower particles

1. Conveclion  air travels this way

3 Conducfion transfer through solids

9 radiation transfer fhrough space

_radiatipn moves as a wave

il. Conveclipn  moves as a current (= ic: T 4y !

2 radiafien sun rays reaching earth

3. _convedipn_ occurs with fluids — i i 1

4. conducking a coil on an electric stove

A radiatipn this type of transfer is affected by color

CTentext cles

Nama Ansiter Ke‘}}

Anything thatis burned fo produce heat is 2 fuel. People use {usls 1o
heat homes, cook focds, and make hot water. Fusi also provides power for
cars, trains, airplanes, and other kinds of fransporiztion.

Long ago, peopie burned wood as fuel to make fire for heat and light.
Later, pecple used sils from animal fat and plants to burn in lamps. The
discovery of coal helped factories produce great amounts of power to
maite producis. Teday, petrcleurn, an cily liquid, is used to power most
kinds of transportation. The natural gas that comes from welis drilied deep
in the earth heats many homes. %

CGomplets the sentences by filling in the missing letiers.

1. F ue] is anything that is burned 1o produce heat.

2. Wnod and oil_ are fuels.

3. Long ago, people used wood ¢ make i:firfé,

4. Paopie use fuels io _}leaL homes and Qoakﬁ fcods.

2 (‘; oal is used in many factories.

(53N

» _P_ej_ jf;sleum_ is used to power cars, fraing, and airplanes.
- Many homes ars heated oy N al ere | %ﬁj

=4



