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Grade 5 – Science – Packet 1 

SOL 4.2  Energy & Simple machines
ENERGY is needed to do work or cause change.
KINETIC ENERGY is the energy of motion.

POTENTIAL ENERGY is stored energy.

Kinetic energy is the energy of motion. When an object is in motion, it has kinetic energy. A ball rolling down a soccer field has kinetic energy.  Water flowing from a faucet has kinetic energy.  Electricity is a form of kinetic energy because it is the movement of electrons through a wire.
[image: image1.wmf]Potential energy is energy stored in objects that can be set into motion.  It is energy that can be used to do work, but isn’t being used yet.  Objects have potential energy because of their position off the ground (gravity will make them fall if allowed) or because they are stretched (a stretched rubber band will fly if you let go).  Chemical energy (food and fuel) is another kind of potential energy. Food gives you the energy to move and fuel powers a car.


  A ball held above the ground has potential energy because of its position.    When the ball is allowed to drop, potential energy starts changing to kinetic energy. As the ball hits the ground, almost all of the potential energy it had is now kinetic energy.  A book on a shelf has potential energy because it would fall to floor if the shelf wasn’t there.  A book on a higher shelf will have more potential energy than a book on a lower shelf.


Energy often changes from kinetic to potential and back again.  A roller coaster car will have the greatest potential energy when it pauses at the top of a hill just before it drops.  When it reaches the bottom of the slope, it will have only kinetic energy left.  Kinetic energy (motion) will carry it up the next hill, and as it goes up, the kinetic energy will change to potential energy.

1) What is energy?

a. Energy is what is needed to cause change or to do work. 

b. Energy is nirvana.

c. Energy is electricity.

2) Kinetic energy is:

a. the energy of motion.

b. stored energy.

c. potential energy.
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3) As the roller coaster pauses briefly at the top of the hill, it has the greatest ____ energy.

a. potential
b. kinetic 

4) As the roller coaster begins to drop, its potential energy becomes _______ energy.

a. potential 

b. kinetic 

5) Where would the roller coaster have the greatest kinetic and least potential energy?

a. halfway down the hill
b. at the very bottom of the hill
c. halfway back to the top of the next hill
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6) Which has greater potential energy, A or B?

a. A

b. B

7) Which has greater kinetic energy?

a. A

b. B
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9) Which object has the most potential energy?

a. the vase on the top shelf

b. the box on the middle shelf

c. the white box  on the bottom shelf 

Circle the illustrations that show kinetic energy.  Put an x on the illustrations that show potential energy. (Some may not show either)
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THERE ARE MANY DIFFERENT FORMS OF ENERGY.

Energy cannot be created or destroyed. Energy also has many forms, and it often changes from one form to another.  Three forms of energy you need to be familiar with are: 

· Chemical Energy –the potential energy in food, fuel, and batteries. The potential energy is released when chemical reactions or burning occurs.
· Electrical Energy –It’s the flow of electrons, usually through a wire. Electrical energy powers many things in our homes. Almost every other form of energy can be transformed into electrical energy.
· Mechanical Energy – the energy in moving things.  Wind and moving water have mechanical energy that can be turned into electrical energy. A moving car, a runner, a ball moving through the air, all have mechanical energy.
Other forms of energy are heat energy (thermal), solar energy, light, sound, nuclear energy, geothermal energy.  You’ll learn more about these forms in later years. 


Energy doesn’t just appear from nowhere. The main source of energy is the sun.  All other energy originates from the sun, though after many changes, that doesn’t always seem obvious.

Mechanical Energy is the energy that moves objects. Water flowing in a stream, runners in a race, or a spoon falling to the floor all have mechanical energy.  In a car engine, the chemical energy released during the burning of gasoline changes into mechanical energy that moves the car.

8) All moving objects have:

a. chemical energy.

b. mechanical energy.

c. electrical energy.

9) _____ energy used by a toaster changes into ______ energy that toasts the bread.
a. mechanical - nuclear

b. electrical– heat 

c. heat - electrical

10) A wood fire changes ____________ energy stored in the wood into heat energy.

a. chemical

b. electrical

c. food

11) The sun is the original source of all energy. 

a. True

b. False

12) Energy can't be created, but it changes from one form to another all of the time.
a. True

b. False

13) Chemical energy from food, comes originally from:

a. the sun’s energy needed to grow food.

b. McDonalds

c. Seeds
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14) Lightning is ____________ energy. It produces _______ energy, visible in the lighting bolt.  When the lightning strikes a tree, electrical energy is transformed into ____energy.

a. heat – light -  mechanical

b. b. electrical – light  - heat

15) The space shuttle burns fuel to blast off. The fuel stores ____ energy.

a. mechanical

b. chemical

c. electrical

16) Describe the energy transformations in a working flashlight.

a. electrical (chemical(heat

b. chemical(electrical(light
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17) Describe the energy transformations in a toaster

a. electrical energy(heat energy

b. chemical energy(light energy

Write the form of energy.
(electrical, chemical, mechanical, heat)

A battery stores ________ energy.

The chemical potential energy in a battery can become ______________ energy.

Friction can create ________________ energy.

Plants use energy from the sun (radiant energy), which they store as  ______________ energy.

Energy from the wind and energy from moving water are forms of ______________ energy.
= Fill in the blanks with one of the words below. There may be extra words.

empty       wind           motion  
kick     force     mass  
gravity    
energy   
  push      friction         

       massive                inertia     force       pull    heat    mechanical    friction    ball

 

READ ABOUT  FORCES, FRICTION AND INERTIA

A force is a ______ ______or a pull.  Forces transfer  _____ ________.  When you throw a ball, the force of your arm pushes the ball into the air, transferring energy from your arm to the ____ ___. Objects don't move until a _________ ____sets them in motion. The pull of ___________ or the pull of a magnet can make objects move.   A___ _______ is a kind of push that can set a ball in motion.


An object in motion will stay in motion until a _________ ____stops it.  The force stopping the object's motion might be an obvious one- a book will fall until it hits the ground. If you roll a marble on the floor, it will eventually stop because of another force -_______ ______. Friction is a force that prevents or stops  _ ___________.  By rubbing your hands together, you can feel that friction causes __________.


How a force affects an object depends on the object's ___________.  A wagon filled with sand will be harder to push than an __ _______wagon.  If the two wagons are rolling down a big hill, it will take a greater force to stop the wagon filled with sand. It takes more force to stop or start a more ________ object.  You can stop an acorn rolling down a hill with your little finger, but you wouldn’t try to stop a truck that way. Objects with greater mass are said to have greater ___________, and objects with less mass are said to have less inertia.
