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forms of energy: sound, mechanical, heat,
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2.2 ldentify the evidence for energy
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We can’t always see energy, but we know it’s
there. A pot of water boils on the stove. An egg
fries in a pan. Cooking takes a lot of energy. So
does moving around. Jet airplanes speeding
between cities use energy. So do birds soaring
through the sky.

Anytime something gets warmer, gets cooler, or
moves, energy is being changed from one form
to another. Often we can see or feel the effects
of released energy. For example, our bodies get
energy from food. This energy keeps us alive
and provides power for all we do. The energy
stored in the food is released in our bodies. The
gasoline used in a car also has stored energy.
Burning the fuel releases the energy and the
energy makes car move.
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Unit 2: Energy
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Essential Question:
What are some ways that energy can be changed
from one form to another?
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Key ldea 2.1:

Observe, identify, and describe a variety of
forms of energy: sound, mechanical, heat,
electrical, and chemical

=N ==iq=e Scientific Terms:

S, FIe 2. =ifs ©. I8 1. work 2. energy 3. matter
8. Twlx . IarEfess v, o 4. heat 5. chemical 6. substance
Q. 7T b. oAl 7. vibrate 8. circuit
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If you do not have energy, you would not be
able to move. In science, energy is the ability
to do work and work only happens when
something moves. In other words, if you were
reading a book, you would not be doing any
work. If you were running, you would be doing
work. Energy moves too. Heat energy moves
from hot things to cold things. When you hold a
cup of hot cocoa, the heat moves from the cup
to your hands. So, when energy moves, work is
being done too.

Energy exists in several forms. Heat is the
energy that raises the temperature of matter.
Chemical energy is the energy stored in
substances such as food, gasoline, wood, or the
tip of a match. Light energy moves out from
objects such as the Sun or a light bulb. Sound is
energy created when objects vibrate, causing
movement in the air.

Mechanical energy is involved with moving
matter. If a rolling marble strikes another,
mechanical energy makes the second marble
move.

Electric energy powers appliances such as a
radio or light bulb. It travels in a closed circuit.
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Electric energy that leaves a source, such as an
electric plant, must come back to its source after
doing work. For example, if it comes from a
source and goes to a light bulb, it must go back
to that source after it lights the bulb. Otherwise,
it cannot light the bulb.

.
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Review:

=

How are energy and work related?

2. What do scientists mean when they use

the term work?

Are you working when you push a wall?

4. What form of energy does an object
create when it vibrates?

5. What is one type of energy that reaches

Earth from the Sun?

w
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Unit 2: Energy
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Essential Question:
What are some ways that energy can be changed
from one form to another?
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Key ldea 2.2:

Identify the evidence for energy transformations
and how humans use these energy
transformations: heat to light, chemical to
electrical, electrical to sound, etc.
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Scientific Terms:

1. living organism 2. transformation
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Content:

The first living organisms to use light energy
from the Sun were plants. Plants change light
energy from the Sun to food, which is stored
chemical energy. When animals and people eat
a plant, they change its stored chemical energy
to heat to stay warm and to mechanical energy
to move. When plant parts such as wood or dry
leaves are burned, their stored chemical energy
is changed to heat energy.

When coal is burned, its stored chemical energy
is changed to heat energy. Then the heat energy
may be changed to mechanical energy to turn a
machine that makes electrical energy. Electrical
energy can be changed into light, sound, heat, or
mechanical energy. It may power a lamp, a
doorbell, a hot plate, or a blender. Mechanical
energy can be changed to sound. You push a
piano key and hear a musical note.

Other evidence for energy transformations and
how humans use these energy transformations
are: When we light a match, the chemical
energy stored in the match burns and is
transformed into light energy and heat energy.
When we use a blender, the electrical energy is
transformed into mechanical energy. When the
Sun shines on us, the energy changes from light
to heat.
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Review:

1. What energy change takes place when
coal is burned?

2. After you eat, you go out and ride your
bike. Into which forms of energy was
the food most likely transformed?

3. How does the Sun’s light energy change
when it reaches Earth?

4. Describe the change of energy when we
use a toaster.
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Essential Question:
What are some ways that energy can be changed
from one form to another?

. TE QAT 0

R o it g 9= II=
2CS I gH~2fTe =7 oI
AL @ (] 9 |

Key ldea 2.3:
Observe and describe how heat is conducted and
can be transferred from one place to another.
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Mechanical energy can release heat. The
friction between moving machine parts releases
heat. Friction is caused by materials rubbing
together. When you rub your hands together,
friction makes your hands feel warm. A piece
of wood gets warm when you sand it with
sandpaper because the friction between the
wood and sandpaper releases heat.

Energy is often transferred or moved from one
object to another. When you make toast, you
transfer heat from the toaster into the bread.
When water is boiled in a pan on a stove, energy
is transferred from the stove to the pan to the
water. As you drink hot cocoa, the heat energy
moves into your cells. Chemical energy in milk
either turns into mechanical energy to help you
move or heat energy to keep you warm.

Some materials transfer energy better than
others. For example, metals transfer heat very
well. Therefore, if you want a potato to bake
better, you can push a metal nail through its
center. The metal nail transfers heat from the
oven to the center of the potato. Sometimes you
do not want energy to transfer, so you might
want to use material that does not transfer
energy well, for example, wood or plastic. That
is why stoves and pots are made of metal. If a
metal pot has a metal handle, the handle
becomes very hot on the stove. Therefore, some
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pot handles are made out of wood or plastic.

Solids transfer heat better than liquids. Liquids
transfer heat better than gas. For example,
water transfers energy better than air. If you put
an ice cube into water that is at room
temperature, it will melt faster than if you leave
it exposed to air at the same temperature. You
can put your bare hand in a 350 degree oven but
you can’t touch the cake pan or the cake. This
happens because the cake pan and cake are
solid, and solids transfer heat energy better than
air.
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Review:

1. Why does burning coal produce more
heat energy than burning paper?

2. Why do potatoes cook faster when you
boil them than when you bake them?

3. How does your body cause the water in a
swimming pool to get warmer?
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Essential Question:
What are some ways that energy can be
changed from one form to another?
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Key ldea 2.4:

Observe and describe different ways in which
heat can be released: burning, rubbing
(friction), or combining one substance with
another.

== <=3 Scientific Terms:

S, IS FAl 3. e 1. release 2. friction 3. combine
. e s 8. < 4. substance 5. transform

c. A==
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The first living organisms to use light energy
from the Sun were plants. Plants change light
energy from the Sun to food, which is stored as
chemical energy. When animals and people eat
a plant, they change its stored chemical energy
to heat to stay warm and to mechanical energy
to move. When plant parts such as wood or dry
leaves are burned, their stored chemical energy
IS changed to heat energy.

Mechanical energy can also release heat. The
friction between moving machine parts
releases heat. When you rub your hands
together, friction makes your hands feel warm.

Sometimes when we combine two substances
(a liquid vinegar and solid baking powder) to
make a new substance (a gas), we transform
the energy from chemical to heat.
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Review:

1. Afteracar is driven, why are its tires
warm?

2. What energy changes takes place when
coal is burned?

3. When a candle burns, what energy
change is taking place?

4. Will heat energy be released every time
we combine substances to get a new
substance? Why or why not?
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Essential Question:
What are some ways that energy can be changed
from one form to another?
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Key ldea 2.5:

Interactions of matter and energy (e.g.,
electricity lighting a bulb, dark colors absorbing
light, etc.)
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Scientific Terms:
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Energy and matter interact. Energy produces
changes in matter. For example, sunlight raises
the temperature of water and causes it to
evaporate. Matter is also used in processes that
change the form of energy. When you use
mechanical energy to play a musical instrument,
the matter in the instrument produces sound;
The same thing happens when you clap your
hands to make sound (hands are matter).

Small differences in matter may cause different
interactions with energy. For example, dark
colors may absorb more light, while light
colors may reflect more light. You may have
noticed that people often wear lighter colors in
the summer. Some people paint the bottom of a
swimming pool very dark. The dark bottom
absorbs heat energy and transfers it to the water.

Humans utilize interactions between matter and
energy. Electrical energy may cause a bulb to
light up or a toaster to heat up. Electrical
energy can also make the doorbell buzz.
Electrical energy is sometimes stored in matter.
For example, some calculators, radios, and
watches run on the energy stored in batteries.
Some solar batteries store energy from the Sun.
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Review:

1.

2.

How is energy interacting with matter
when we drive a car?

How is energy interacting with matter
when the TV is on?

Explain whether a black or a white sun
umbrella would be better to use on a hot
day.

What kind of energy interacts with
growing plants?

List three ways in which humans use the
interactions between matter and energy.
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Essential Question:
What are some ways that energy can be changed
from one form to another?
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Key ldea 2.6:

Sound energy: pitch (frequency), vibrations,
volume, how sound travels through solids,
liquids, gases, and noise pollution.
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Scientific Terms:

1. pitch 2. vibration 3. sound waves
4. volume 5. particle 6. echo

7. pollution 8. noise 9. hearing loss
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Content:

The pitch of a sound is how high or how low the
sound is. If you were pretending to meow like
the kitten, you might make a sound with a high
pitch. However, if you were trying to sound like
a roaring lion, you might make a sound with a
low pitch. Vibration makes the pitch of sounds
different. If an object vibrates slowly, it will
make a low sound. The sound waves are farther
apart. If an object vibrates quickly, it will make
a high sound. The sound waves are closer
together.

What makes the volume of some sounds louder
than others is how hard an object hits another
object. For example, if we tap our desk lightly,
the sound we make is a soft sound. If we tap the
desk harder, the sound we make is louder. It
takes more energy for us to tap the desk hard, so
the sound waves we make have more energy,
and the sound is louder.

The particles in water are farther apart and
move more freely than the particles in wood.
The particles in air are the farthest apart of all.
Sound waves travel through matter by causing
the particles in matter to vibrate. When a

ALBETAC
Science Bilingual Study Notes Gr. 4 & 5 — Unit 2
Bengali Version

Page 13




Draft-11-09-2010

AT Y AT s 7jL<s ACF QR
T YT B W FIRTASIER
BAIbE  TACS AT | ISR X9
S I€d b il fog fog
AICH | *w ST [EA ooF me
BEICET AN @S IYCrS IR P2
FE | N Y BT ST NS HNYCS
I ¥ | @ Y HE ACETF AYCS
= @I | HNASE] ool IR
AICF, OIFT SCol [ o ©F A A=
gl frce =it 1 = =ifes sa%r 9
Y TCS HEF AYCTS  BABE A
(S IEICIRS D T IR T 1 1 & RS 31
IE/AFT AT | oA (FHY 'S
HYRTCET FIRIHBIR ACT “[T A% SITad
coon v @ SO BEbE T | =™
Afscs B FEA sIe Awmieds
YTl BN cmedE  wEwE LT
“J ACE | =W Ao N5 e qiem
BC, A [T WY @ HAw
AT AT |

Afo|a @IF [T I q I]|F FICR
@ ST | =T | s cgal B
St oS wace N3 | afswmwcs
F[IZE FE SICAd A[IET AN A |
Tz AlfNg coog e [ AN
% TSl I | FAND ®[H SqF (I
TP IR (TS A | Q@S
TP JHCS  ANCEH W2 TN e
SCR |

SN RIS W FfE 7A@
a<sel fFg = nfs, st 1 arsEes
/NI ¢ | CNFCATCE=RS el
qoCcs AT | AR CNFeAE @R
Tpwiesfa = | "WiE=d b Sl
IR TS ER 3 RO S AR | (<< B IR O = b
SNcwsce fRIGRT 9t <@ @
SNchs geN ]y 96t e | sl
B FACS AT | SR IR

particle begins to vibrate, it bumps into another
particle. Then that particle bumps into another
— and so on. The closer together the particles
are, the faster they bump into one another. The
energy of the sound waves moves from one
particle to another as the particles bump into one
another. So sound waves travel fastest in matter
in which the particles are closest together.
Sound travels slower in a liquid than in a solid
because the particles of the liquid are farther
apart. Sound travels slowly through air because
the particles of air are so far apart.

An echo is a sound bouncing back from an
object. We might hear an echo in a place
surrounded by hills or cliffs. Animals find their
food by using echoes. As a dolphin swims
through the water, it makes sound. When the
sound waves hit an object, such as a fish, they
bounce back to the dolphin. Then the dolphin
knows where the fish is.

We probably think of pollution as something
that makes the water, land, or air dirty. Noise
can be pollution, too. Noises that are too loud or
high pitched, or go on too long, can harm us.
They can make us cranky and disturb our sleep.
They can even cause hearing loss. We can’t
control all the noises we hear around us. We
can’t make an ambulance not sound its siren.
However, there are noises that we do have
control over. For example, we can turn the
sound down on TVs, radios, or music players.
We can lower the volume of earphone to protect
our ears.
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Review:

=

How is sound made?

2. o 3N v I8 © 5 =W 2. How can you cause an object to make a
Codl FACS A2 loud sound?
©. o 96 ges I8 B 3. Why does a small bell make a higher
T\ 6T (F97) T voF W@ =% pitched sound than a large bell makes?
Too TECS AcE? 4. Why does sound travel faster through
8. fFoItm = IS G FIoH wood than through air?
Gy | ood  TEIbE  ECS 5. What can we do to reduce noise
T2 pollution?
@. TNFCATET 7F JT FACS AT
= ==cs ~nfse
Teq AT Answer Key
D 2.1
S. S Bl (&IF FIst <41 =TT | 1. Without energy work cannot be done.
2. TN e oE3 TF, TAN &I 2. Work is done when a force makes
“fe e g I~<9 =@ something move and energy is
Qe It o< Xl transferred.
o. N WIN iE oo wateS], = 3. No, I am not working because the wall
TG TSl | doesn’t move.
8. I ® S(CwIETS) SEES =0 4. When an object vibrates, it creates
) o O fﬂf@, sound energy and heat energy.
| 5. Light energy from the Sun reaches
@. A Sl = ~fafics ez | Earth.
2 2.2
: 1. When coal is burned, its chemical
S. B CATSICHT =veel A== =ifes
energy changes to heat energy.
ST *ETS AR 23 | 2. The food most likely changes into heat
2. W SAESI oFea Wi < e energy and mechanical energy.
i~ = =Ifscs ~fFaf$s =71 |
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o. AT S wife Sjf_ics The Sun’s light energy changes to heat
cAtece s+ =Ifscs ffafes =5 | energy when it reaches Earth.

8. @61 CGIFGIE [MIRT A AN . When we use a toaster, the electrical
gt =ifes siot  =ifscs energy changes to heat energy.
sfaafes 577 |

) 2.3

S, GET S SCATE GET S T Burning coal produces more heat
@M HAfR e =ife 3R e | energy than burning paper because
T TR oo NN {Eset there is more chemical energy stored in
IR A SRS T | the coFa]lI. ;I'herefore, the coal can release
SN ——— & more heat energy.

*r\% \:4?;[@; ¢<?\?:m |. T Potatoes cook fast«_ar in water than in
) ) the oven because liquids transfer heat
= better than gases.

R CATET SE] STOT SICASE © Swimming (mechanical energy) creates
f OO PN T AR | TR ST friction and friction causes heat, which
%ﬁ T W;WW ST gets transferred into the water.

TG BN~ ¢ |
o, el (T 5 =) Tfa Te
A QIR TF A oI B wex, [
“+ifFce H~=Ts =7 |
2.4
2.8
. The tires rub on the road, creating

>, GBI e «¢q, aes ¥H59 38 =7 friction, and friction causes heat.
aIR THqA o1+ 338 e | Coal’s stored chemical energy is

2. IR AfYes TR =ifs sie converted to heat energy.

*Ifece wmaAT~=Fe = | . The candle’s chemical energy changes
©. TINIfen TETEiee =ife =i e to heat and light.
e Afeafes =9 | Heat energy is not released heat every

8. w6 ~midfcs NEs @ OB time two substances are combined to
o e e =@ wIv e make a new substance. There has to be
TSI AN LS TN | Sl energy in each of the chemicals for hgat
“fes wEYE «EE oW @SB energy to be released. For_ example, if
AT o WKy *ifE 2<eCS we combine water and t_)aklng soda,
s | Swimael T e =, there would be no reaction.

SwEl e eonfe 8 i et
=_R) SFrs =7, st == &=
Afsfam === |
2.5
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S. CUGIE RS B AR *fe 1. The chemical energy from the gasoline
TSI TS AR [ | makes car move.,

2. Taggfess =ifs (Gfefeo=wce  Bieg 2. The electrical energy makes televisions
I work.

©. AFeE T ST =l R 91 3. A white sun umbrella would be better
TEN | TS ZEF] T2 T to use on a hot day because light color
afsffrs =, woes e will reflect the sunlight, whereas the
Bl AT TS ¢ | black one would absorb it.

8. AT=w Sfewcs JEm TS Sie 4. Light energy interacts with growing
«[fes e < | plants to make them grow.

@. T TN WA TG SR 5. Possible answers: H_umans'use sunlight
Srerr RfigeTion. T 5 carE to dry clothes on a Ilnt_e; using a toaster
— cﬁﬂ%\ﬁi, WSS e to toast brez_sld, and, using batteries to

h run a flashlight.
T3 WIGIAT VIR I |
2® 2.6

>. T KR < aws o e 1. All sounds are made by something that
=, TR A TEES 3R wEes causes matter to vibrate.

AT . 2. Hitting the object harder will make a

2. i =it o sPasa 3 louder sound.
=M T oA I | 3. The sound waves moving out from a

©. TFH TTT XCS IPB TN *T ST small bell are closer together and
SFHSICT AT QI | S ToFS vibrate quickly. If an object vibrates
If? w1 |G I B s 77 quickly, it will make a high-pitched
e =@, S o Ty W@EE = sound.
coSl E | 4. Sound travels faster through wood than

8. *IW ANS SCHAF FICOT ST through air because the particles in
T g oo aww @ | FEA wood are closer than the particles in
FICST YL IS YRR air. In wood, the rate at which the
B @ RSeS| IO energy of sound waves moves from one
[ = Fq ST QT WY CATH NS particle to another as the particles
gCe T XA e =W, ACST bump into one another will be faster.
§ ooN Qe O SN 5. We can reduce noise pollution by
q= o turning down the volume of radios,

&. S e, e a=e TVs, and earphones.
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