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ENERGI ZE ME!

Apre- and post- visit guide to the MOSH Energy Program
Grades3¢5
Program time: 40 ¢ 50 minutes
Program Description:

Energize Me! isa program that focuses on the importance and relevance of energy in our daily lives. From
solar to nuclear the students will see energy in action through hands-on experiments and witness transformations
of energy from one type to another.

Objectives:

0 Learnthat energy can be transformed or transferred

0 Identify that the sun emits energy and most energy found on the Earth isfrom the sun

o ldentify basic forms of energy such asradiant (light), heat (thermal), sound, electrical and
mechanical

0 Trace the transformation and flow of energy from the sun to consumer products

o (onvert chemical energy into electrical energy

o0 Understand that energy existsin many different formsand is never created nor destroyed

Vocabulary

Thermal Energy Hectromagnetic Energy Chemical Energy
Radiant Energy Sound Waves Matter
Mechanical Energy Vibrations Nuclear Energy
Sound Transformation Nuclear Waste

Hectrical Energy Transference
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Pre- and Post Visit Activities & Discussions

e Have adiscussion with the students about the importance of energy and how all of the energy found in
the Universe wasborn at the exact same moment the Universe wasborn. That energy level has remained
the same throughout the history of the Universe and will never decline. The only change iswhen energy
moves from one thing to another or transforms (changes) into a completely different type of energy.
Take note that the total amount of energy remainsthe same. None islost nor gained.

e Energy Road: Trace the energy flow from the sun through an ear of corn to a piece of chicken for lunch.
This utilization of energy allows usto do work with our bodies. This can be done with index cards.

Radiant Energy - Qunlight istaken in by the leaves on the stalk and transformed through
the process of photosynthesis. The energy isthen stored inside the leaves and kernels
by way of combining sunlight with carbon dioxide from the air and water and minerals
from the ground.

Chemical Enhergy - The kernels are full of potential chemical energy in the form of sugars
and starch. The corn isfed to chickensand other types of livestock. The livestock use
this chemical energy to grow and move their muscles. Some of that chemical energy is
stored in muscle tissue which is protein and fat cells.

*The farmer slaughtersthe animalsand preparesit to be sold. 1t@brought to the
supermarket (this process uses energy too!) and then people go and buy. They then
take it home to cook it.*

After the consumer eatsthe chicken the potential chemical energy that was stored in
the muscle tissue and fat is converted into energy that our bodies can use.

Mechanical Energy - After lunch perhapswe go out to play golf or take a scrapbooking
class. We use that stored chemical energy from the chicken in order for our musclesto
perform work. Aswe use that energy we exhale carbon dioxide and the cycle repeats.

*Take note that each step in the Energy Road causes a transformation or transference of energy from one thing to
another.



MCSH

MUSEUM OF SCIENCE & HISTORY

offee Can/ Balloon Drum:
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Materials over the opening of the coffee can and either tape it around the ed|
or userubber bands. Make sure the balloon is taut. Sprinkle rice
beans on the top of the balloon and have the students hit the ball
with a pencil. Notice how mechanical energy is transformed int
e Balloons sound energy. Take note that vibrations are movemenrsuih a
e Rceor beans medium(i.e.sound moves through the girEnergy can also move a
waves through a medium.

e (offee cans

Hectricity Game:
Materials

e Two objects
e Ancenergy masteré

Thisisan age old game played by children everywhere but in this version it@ used to show how energy can move
from one person to another person. It can be played asarelay race.

Have the students split up into 2 equal groups. Each group should stand shoulder to shoulder and hold hands. 1tQ
better if the two groups are facing each other and are sitting on the ground. The Energy Master should sit at the
beginning of the group and hold the hands of the first people. When the Energy Master squeezesthe hands of the
first people the next person will squeeze the hand of the one sitting next to him and so on. The object isto pass
the energy asfast as possible to pick up the object at the end of the line.

Fllers & Shakers:

Materials

e  Shakers(choose one or all)

Empty plastic milk jug

Empty plastic tubs, ice cream, butter) the bigger the better and make sure they®@e empty
Bottom of an empty oatmeal box shaped like a cylinder

e Fllers

Pebbles, sand, salt, nuts, seeds, dry ice, noodles, beans, etc.
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Sored:
Materials

e 1 yard piece of thread
e Paper dip

e Magnet

e Maskingtape

e Sissors

In this activity the students will witnessfirsthand energy change from potential energy to kinetic energy.

Tie one end of the thread to the paper clip.

Tape the magnet to the side of atabletop or desk.

Attach the free end of the paper clip to the lower edge of the magnet.

Tape the free end of the thread to the floor so that the thread isat an angle.

Sowly pull the end of the thread until the paper clip separates from the magnet but remains suspended in
midair. Then cut the thread and observe the motion of the paper clip.

gk wbdpRE

Atomic dassmates:
Materials

e Any number of studentslined up shoulder to shoulder in a row.
e Alarge space

Thisisan activity to describe how atoms and moleculesin a particular state of matter behave. The more heat you
add to a specific state of matter the faster and more hyper the atoms move.

Line the students shoulder to shoulder in a row, have them link arms and squeeze in astightly asthey can. This
state of matter isa solid. Note that solids don®@ change shape or size and it@because there isn@any space in
between the atoms. Add heat to the molecule and as you add heat have the students stay connected but spread
out alittle so that there® space in between each other the particles. Thisishow aliquid looks like under a
microscope. In aliquid the particles have space in between each other so they are able to move a little freer.
Therefore liquids flow and slosh around. They also take on the shape of any container they are poured into. Add
more heat and have the particles break apart and roam around freely. Thisiswhat a gaslookslike. The particles
are separated in agas. Asyou add heat to the gas have the children become hyper and run around. Thisiswhat
plasmais. Plasmaisagasthat@ionized and hot. Plasmais so hot that it glows. Thisisthe state of matter stars
are made of.

Thisisa good segue to discuss alternative and renewable energy sources.
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Alternative Energy Sources

Energy in Atoms
Nuclear Energy is split into two categories: Fssion and Fusion

FUSON ~while the students are running around as they demonstrate plasma some of them may crash into each
other. Thisiswhat ishappening on the sun. When atomsfuse together they release huge amounts of energy.
Humans are starting to understand how to use nuclear energy for good things. Just imagine harnessing the power
of one billion suns.

HASION ~ Ask the studentsto run around in slow-motion. Then choose a student and pretend to rip that HtomQ
into smaller parts. Thisiswhat fission is; the splitting of atoms. Just like fusion when atoms split apart they
release huge amounts of energy. Thisiswhy nuclear energy is very tempting but the radioactive waste left over
lasts for thousands of years.

The Breakdown

Atoms carry enormous amounts of energy so when they are split apart or fused together most of that energy
transformsinto thermal energy (heat) and radiant energy (light). The leftover parts, called nuclear waste, releases
energy in trickles so it takes thousands of yearsto transfer.

*FYi*  If you were a couple of feet from a nuclear reactor when nuclear waste is pouring out you would receive a
lethal dose of radiation and would die in a matter of afew days

Solar Power to the Rescue or NOT \ \ /

The sun as an energy source will be around for at least another five billion _—
yearswhich isalot longer than the earth. So doesn@it make sense to

start to try to harness and understand the energy flowing from the sun?
There are several types of energy in stars: 2 &

e Radiant/Light
e Thermal/Heat
e Hectromagnetic (x-rays, gammarays, etc.)

1. Usingradiant energy from the sun we can concentrate light and use it for power. Thisusually entails
boiling water and gathering the energy from the steam to turn turbines. This cuts out any use of fossil
fuel burning. The only problem isthat the sun isn@out at night and during the day and we have to take
into account cloud cover. One remedy for thisis by using batteriesto store extra solar energy and when
the sun goes away use the back up plan.

2. Another way to use the energy from the sun is by directly converting the sun@radiant energy into
electricity by way of photovoltaics and solar cells. But thistype of solar energy isvery inefficient at the
moment. The technology is still in itsinfancy.

3. Yet another way to use energy from the sun isthermal. By using the heat from the sun we can warm our
houses, cook our food, and heat the water in our houses.
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The Great Amazing Sory of Ancient Organic Materials

Three hundred million years ago the Earth was covered by swamps, thick forests, and plants (ancient organic
materials). They stored chemical energy from the sun through photosynthesis; then they died. Throughout
millions of years gravity caused these ancient organic materialsto sink deeper in the Earth while bacteria and
other tiny organisms fed on them. They kept sinking inside of the Earth until we have what we have today: Fossil
Fuelslike coal, oil, and natural gas. Once we get the energy from these materialsthey can®be used again. The
best way to get the energy is by burning them. The potential energy stored in fossil fuelsisthen transformed into
gasses like carbon dioxide and methane. Fossil fuel burning provides more than 85%of all energy consumed in US
Asthe world demand for energy grows its need for energy our use of fossil fuelswill eventually run out. Isit a
good ideato keep burning them like we do?
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Name: Dat

Fossi| Fuels iInto e:Erergy

Can you put in order the flow of energy? (Place numbers 1-6)
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El ectromagneti c
Ener gy = -

FI avors of Light
F A

Date:

Name:
The sun ismade up of more than just visible light. All light from the sun is called electromagnetic energy. Most
electromagnetic energy isin wavesthe human eyescan@see.  Another name for it isradiation. Light wavescan
travel through a vacuum and through matter but the light we use to see everything around usisonly a small

portion of the entire light spectrum.

Question: What do you think light looks like? What color islight? Use your imagination and draw
light below.
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X-RAYS
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Visible light is broken up into the colors of the rainbow:

R OY G B 1 V

Red/ Orange/ Yellow/ Green/ Blue/ Indigo/ Violet

Roy G. Bivisapneumonic device to help you remember the order of colorsin the visible part of the spectrum.

Prism Activity:
Materials

e Prism

e Overhead projector

Put the prism on the overhead projector and turn it on. Notice how asthe light from the projector goesthrough
the prism it splitsthe light into the spectrum.

Other types ur aiternavive energy

Wind Wave Power
Hydroelectric Tidal Power
Geothermal Biomas

Biofuel
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Name: Date:
Match the word to the corresponding definition
____Thermal Energy a. Any substance that has mass and occupies space
___Radiant Energy b. Arapid quiver of a state of matter, back and forth across a central position

___Mechanical Ehergy
___Sound

___Hectrical Energy

___Hectromagnetic Energy
___Vibrations
____Transformation
____Transference
___Chemical Energy

___Matter

___Nuclear Energy

___ Nuclear Waste

c. Leftover nuclear material; often radioactive
d. the conversion of one energy type into another type

e. Examplesinclude: visible light, gamma rays, x-rays, radio waves,
microwaves, infrared, and ultraviolet radiation

f. Aform of potential energy related to the structure of atoms

0. Energy made available by the flow of electric charge through a conductor
h. Vibrations through a medium such asthe air, aliquid or solid

i. Energy in the form of electromagnetic waves such asvisible light

j- BEnergy at work

k. When energy moves from one object to another object without changing
that particular energy state

|. Energy resulting from the motion of particles

m. Energy released from a nuclear reaction
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Name: Date:

Al ternative Energy Sources

Some renewable energy sources have problems because we®e not sure how to efficiently use them. Below isa list of several options of waysto

get alternate energy. Fill out the table to discover which ones are the best to use and which ones aren®

Definition | Examples | Advantages | Disadvantages

Solar

Hydroelectric

Wind

Geothermal

Nuclear




