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Energy

Teacher Materials

@ Teacher Preparation

Before you begin this unit, photocopy and distribute the following to students:
* Word Web (page 193)
Unit Vocabulary (page 194)

Vocabulary Crossword Puzzle* (page 195)
Student Briefs (pages 196-202)
Unit Assessments (pages 203-214)

* You may wish to decrease the difficulty of the crossword puzzle by providing students
with a list of words as a reference.

@ Key Unit Concepts

e There are different types of energy that can do work and cause change.
« One type of energy can be transferred or converted into another type of energy.

* Kinetic, potential, and gravitational energies are the result of the mass, position, and
motion of objects.

» Chemical energy results from the rearrangement of atoms and molecules.

e Nuclear energy is the energy that holds the protons in the nucleus of an atom together.
 Sound travels in waves and is the energy of vibrating objects.

» Frequency is a measure of sound waves.

 The crest of a sound wave is the area where the molecules are packed tightly together.
* Electromagnetic radiation is light energy.

¢ Only a small part of light energy is visible to people.

e Thermal energy is produced by raising the temperature of molecules.

 Conduction, convection, and radiation are ways in which thermal energy can be
transferred.

@ Discussion Topics

* Brainstorm some forms of energy that you use every day.

« Discuss different types of energy that people have used throughout history. What sorts
of energy do we use today that we may not be using in the future?
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See “Generic Strategies and Activities” on pages 8 and 9 for additional strategies useful to
presenting this unit.
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Energy
Activities

@ Brief #1: Types of Energy

* Construct a Rube Goldberg Machine: Have students explore the transfer of energy
by constructing a Rube Goldberg machine. (A Rube Goldberg machine is an overly
complicated machine that performs a simple task.) First, have students watch other
machines in action and/or play the game of Mouse Trap to understand the concept.
Then, using a variety of supplies, balls, ramps, etc., ask them to construct a machine
that uses only the transfer of energy to complete a simple task.

* Make a Wind-Up Toy: Have students explore both kinetic and potential energy by
making a small wind-up toy.

Supplies: spool, toothpicks, rubber bands, tape, large and small metal washers,
unsharpened pencils

Procedure: Attach a rubber band to a toothpick by making a slipknot. Thread the
toothpick with the rubber band attached through the hole in the spool. Make sure the
toothpick has been threaded all the way through the hole. When the toothpick emerges
on the other side of the hole in the spool, position it so that it is lies across one end of
the spool. Now, break off the ends of the toothpick so that they are not protruding out
from the edges of the spool. Next, tape the toothpick down securely to the end of the
spool. Now take the other end of the rubber band (the untaped part that should be
sticking out of the other end of the spool) and thread the rubber band first through a
large washer and then a small washer. Next, slide a pencil through the loop of this
rubber band and wind it around and around. Finally, let it go on the floor. Have
students explore with the tension of the rubber band to see how it changes the
acceleration of the spool.

* Demonstrate Chemical Energy:

Supplies: plastic bottle that can be corked, a cork, a coffee filter, baking soda,
vinegar, water

Procedure: Pour 2 cup each of vinegar and water into the plastic container. Put a
tablespoonful of baking soda into the coffee filter and twist it closed. Place the filter
into the plastic bottle and cork it. The gas that is created from the chemical reaction of
the vinegar, water, and baking soda will cause the cork to pop off of the bottle.
Caution: Make sure that there is enough overhead room to perform this experiment
(or perform the experiment outside). Ideally students should wear goggles.

@ Brief #2: Sound Energy
* Make Sound Waves:

Supplies: plastic bowl, plastic wrap, rubber bands, salt or sugar, a large metal
container and metal spoon.

Procedure: Cover the bow] tightly with plastic wrap. It should be taut. Sprinkle some
sugar or salt onto the stretched plastic. Bang the metal bowl with the spoon over top
of the sugar or salt. It will start to hop around. This is the result of sound waves
traveling to the surface of the container.
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Activities (cont.,)

@ Brief #2: Sound Energy (cont.)

« Watch a Video: Have students watch the film of jet pilot Chuck Yeager breaking the
sound barrier.

@ Brief #3: Light Energy

« Make a Poster: Make a poster that shows all of the different types of light waves that
exist on the electromagnetic spectrum.

+ Write a Research Report: Research different types of waves on the electromagnetic
spectrum and research how they can both benefit and hurt us.

e Perform an Experiment: To help students better understand how light is refracted,
fill a large glass bowl with water. Next, place a stick or ruler into the water. The stick
will appear to be bent at the point at which it enters the water.

Key Words: electromagnetic spectrum

@ Brief #4: Thermal Energy

 Demonstrate Thermal Energy: In this demonstration, students will be able to see the
connection between thermal and kinetic energy.

Supplies: empty, small-necked glass bottle, a dab of vegetable oil, a few coins of
different denominations

Procedure: Place a coin on top of the empty bottle. The coin has to be large enough
to cover the opening. Dribble a few drops of oil around the edge of the coin to form a
kind of seal between the coin and the top of the bottle. Next, place your hands around
the middle of the bottle, until the coin begins to tap and move about on the top of the
bottle. Explain that the heat from your hands is being transferred to the bottle, which,
in turn, increases the temperature of the air (gas) inside of the bottle. The warmed
molecules begin to move more quickly and bump into the coin at the top of the bottle.

o Perform an Experiment: This experiment will help students better understand
convection.

Supplies: long, clear plastic container, red and blue food coloring, and water
(In advance, prepare some blue ice cubes by simply adding blue food coloring
to water in ice cube trays and freezing.)

Procedure: Fill the plastic container about % with room-temperature water. Next, let
the water stand until it is still. Then put two blue ice cubes in the water at one end of
the container, and a few drops of red food coloring at the other end of the container.
The blue ice cubes will sink and the red food coloring will rise. This happens because
cool water or gas sinks because it is denser than hot gas or liquids that will rise.
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Student Introduction: Energy Word Web

Name: Date:

Directions: Use this word web to help you brainstorm the characteristics of energy. What are some
forms of energy? What causes them? How do we use energy in our everyday lives?
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Yocabulary

. chemical energy—energy resulting from the rearrangement of atoms and molecules
. conduction—type of thermal energy transfer in which objects must be touching

. convection—type of thermal energy transfer in which heated gas or liquids move
from place to place

. crest—area in a sound wave where the molecules are tightly packed

. electromagnetic radiation—the combination of electrical and magnetic energy,
which produces light

. energy—a force that can do work or cause a change

. gravitational potential energy—stored energy resulting from an object’s mass,
height, and distance from the ground

. kinetic energy—the energy of objects in motion

. nuclear energy—energy that is produced in the nucleus of an atom

. potential energy—stored energy resulting from the position of an object
. radiation—a type of thermal energy from the electromagnetic spectrum
. reflection—when light bounces from one object to another

. refraction—the slowing down and bending of light that occurs when it enters
a new material

. thermal energy—the energy produced by molecules due to an increase in
temperature

. wave frequency—measure of how many crests pass by a certain point every second
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