
 

UNIT 1: WHAT IS ENERGY? 

      TEACHER OVERVIEW 

The three essential resources for any nation are food, water and energy. As a matter of fact, it is energy                   

that helps produce more food and cleaner water for our ever growing global population. Securing and                

producing enough energy often becomes critical to economic and social stability throughout the world, so               

we need to know and understand as much as we can about our energy resources. Understanding where                 

energy comes from and how we use it is more important now that at any time in our past as we want to                       

provide a better and longer life for our global community. The energy concept is fundamentally scientific in                 

nature, but it has tremendous personal and social significance. Energy is one of the most fundamental parts                 

of our universe. We cannot see, hear or touch energy, yet we use energy every day.  Although energy isn’t                   

visible, we can detect evidence of energy. Movement, sound, heat, and light provide evidence that energy is                 

present and being used. Energy from the sun lights the earth during the day and is used by plants to produce                     

food.  Energy lights up our homes and towns; provides the power for our modes of transportation (planes,                 

trains, vehicles, rockets, etc.); warms and cools our homes; cooks our meals; plays our music; powers our                 

phones, computers, tablets and televisions; powers the machinery used by factories, farmers, and             

construction workers; and too many others to mention. 

The Sun provides the energy for producers in a food chain to produce food for nearly all other                  

organisms for their survival.  Over time, we have developed an understanding of energy that has given us                 

the means to harness it and use it.  As far back as at least 400,000 years we have used fire to cook food and                        

heat our dwellings.  Shortly after that, we learned to use the energy from the Sun, water, wind and animals                   

for transportation, heating and cooling, and agriculture. 

In the 19th Century, the Industrial Revolution saw the invention of the steam engine, and the use of coal                   

replaced the use of wood as our major fuel supply.  The steam engine was used to transport coal, to drive                    

the manufacturing of machinery, and to power locomotives, ships, and the first automobiles.  Coal remained               

the major source of fuel until the middle of the 20th century when it was taken over by oil. 

The ability to generate electricity and transmit it over large distances provided the next major energy                

revolution.  After Nicholas Tesla designed alternating current (AC) motors and transformers, we had the              

ability to generate electricity on a large scale and then transmit that electricity efficiently to many different                 

locations.  Also, hydroelectric dams were built on major waterways across the United States and served as a                 

major source of electricity during this time.  

Wind energy has been used for centuries to power windmills that pump water, propel boats, and grind                 

grain.   Only recently we have begun harnessing wind energy to generate electricity.  Currently, wind              

provides about 6% of the energy consumed in the United States. 
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Fossil fuels remain the major source of energy in the world because they are so abundant and relatively 

inexpensive for many energy needs. The three major fossil fuel sources are oil, coal, and natural gas.  Oil 

provides more of the energy used by humans than any other source and the U.S. Energy Information 

Administration predicts that fossil fuels (77%) will remain the world’s dominant fuel through 2040.    

 
Source: https://www.eia.gov/pressroom/releases/press432.php 

An understanding of how energy is generated and measured is central to our decisions concerning the 

use and conservation of energy.    Energy decisions are influenced by economic, political, environmental and 

social factors.  The quality of life for all individuals and societies is affected by our energy choices. The 

following chart shows the U.S. energy consumption by energy source in 2017. 
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Source: https://www.eia.gov/energyexplained/?page=us_energy_home 

What are the Types of Energy? 

Whenever something moves, you can see the change in energy in that system.  Energy can make things                 

move or cause change in the position or state of an object.  Energy can be defined as the capacity to                    

cause a change or the ability to do work.  Work is done when a force moves an object over a given                     

distance.  The capacity for work, or energy, can come in many different forms and these forms are                 

classified as one of two types.  In scientific terms, energy is classified into two major types:  kinetic and                  

potential energy.  Kinetic energy (KE) is defined as the energy of a moving object.  A moving car, a                  

waterfall or a book falling off a table are examples of objects that have kinetic energy.  Potential energy                  

(PE) is defined as the energy in matter due to its position or the arrangement of its part.   

Forms of Potential Energy: 

Gravitational Potential Energy- The kind of potential energy that results when something is separated              

from the Earth.  

Chemical Potential Energy-The energy stored in the bonds of atoms and molecules.  It is the energy                

that holds these particles together. 

Elastic Potential Energy- The energy stored in objects by the application of a force that results in the                  

deformation of an elastic object. 
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Nuclear Energy- The energy stored in the nucleus of an atom—the energy that binds the nucleus                

together. 

Forms of Kinetic Energy: 

Mechanical Energy- The energy associated with the motion or position of an object. 

Thermal Energy- The internal energy of substances caused by vibration and movement of atoms and               

molecules within the substance. 

Electrical Energy- The energy of moving electrical charges.  

Radiant Energy- Electromagnetic energy that travels in waves which possess both electrical and             

magnetic properties. 

Sound Energy- The energy that is associated with the vibrations of matter and travels in longitudinal                

waves through an object (including air and water). 

The Law of Conservation of Energy 

Within a system the amount of energy is constant.  Energy is neither created nor destroyed, but it can                  

be transferred from one form to another.  Thus when the water located at the top of a waterfall                  

plunges over the edge, the potential energy of that water is converted to kinetic energy.  The energy of                  

an air molecule moving in the wind can be converted to mechanical energy when moving the rotor of a                   

windmill which then can be converted into electricity by a wind turbine generator.  In almost all of the                  

processes some of the energy is also converted to heat energy.  

All energy sources impact the natural environment in different ways.  As the world’s population 

continues to increase there will be a greater demand for energy.  The Energy Information Agency 

projects a 28% increase in the world’s energy consumption by 2040. To meet this tremendous growth, 

we need to understand more about energy and learn about how we might produce a sustainable 

energy future.  
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Source: https://www.eia.gov/todayinenergy/detail.php?id=32912  

Understanding energy, how we use energy, and the sources of that energy are important lessons to                

teach our students.  These units are designed to help you inform your students about energy and the                 

energy resources in our state that are essential to keep the high tech and electrified world we live in                   

running in the future. 

ENGAGE: Cobra Weave  

(See worksheet: Cobra Weave) 

Materials 

● Popsicle Sticks 
● Energy in Life handout 

You will begin the engage session by demonstrating a potential to kinetic energy transformation using a                

“Cobra Weave”.  It is called the cobra weave because when it is detonated in the right direction, the                  

chain lifts itself off of the ground like a rearing snake. 

1. Before class, you will construct the cobra chain.  To make the chain, start by placing one popsicle                 

stick on the ground at a 45-degree angle.  Then place a second stick on top of it so that the sticks                     

are perpendicular and intersect at the top third of each stick.  Then place a third stick on top of the                    

second so that they intersect at the bottom third of the two sticks.  To lock the left end in place,                    

take a fourth stick and weave it under the top end of the first stick, over the middle of the third                     

stick and under the bottom end of the third.  Now just continue the pattern out on the right side.                   

 The next stick should go over the bottom end of the third stick and under the first stick.  Repeat                   
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this process until the chain reaches the desired length.  The sticks should all intersect at the ends                 

or the 1/3 point on the stick.  To lock down the end of the chain, insert one last stick between the                     

three end pieces.  To detonate the chain, simply pull out the last piece that you added.  The chain                  

should lift up off the ground and travel like a wave until all the pieces have flown apart. 

2. When class starts, ask the students to predict what they think will happen when you remove the                 

final stick? 

3. Remove the stick and have the students observe what happens. 

4. The key to the chain reaction comes from the transfer of potential energy to kinetic energy.  When                 

you wove the popsicle sticks together, you were continually building potential energy.  Each             

popsicle stick is bent over the stick before it and pinned under the stick before that.  This creates                  

tension in the wood.  When you let go all the tension and potential energy is transformed into a                  

chain reaction of kinetic energy. 

EXPLORE: Ball Bounce Lab  

(See worksheet: Ball Bounce Lab) 

Materials 

● Meter stick 
● 2 types of balls 
● tape 
● lab handout 
● calculator 
● balance scale 

Part I: Potential and Kinetic Energy Ball Bounce Lab 

Recall:  Energy cannot be created nor destroyed (Conservation of Energy). Potential energy is stored              

energy and kinetic energy is the energy of motion.  Due to gravity, potential energy changes as the                 

height of the object changes and this is called gravitational potential energy. 

Objective:  Collect data to determine the relationship between height and gravitational potential            

energy. 

Procedure: 

1. Tape the meter stick to the side of the lab table with the 100-cm end at the top of the table and                      

the 0-cm end at the floor.  Make sure that the meter stick is resting flat on the floor and is                    

standing straight up. 

2. Choose a ball type and record the ball type in the data table. 

3. Use the balance scale to determine the mass of the ball and record the ball’s mass in the data                   

table. Be sure and convert the grams into kilograms. 

Example:  580 g /1000 = .580 kg 
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4. Calculate the gravitational potential energy (GPE) for the ball at each drop height.  Record GPE               

in data table. 

i. GPE = ball mass (kg) x 9.8 m/s2 x drop height in meters 
b. Example:  ball mass = 8 kg   
c. and drop height in meters = .4 m 
d. GPE = 8 kg x 9.8 m/s2 x .4 m = 31.4 J  
e. J = Joules = kg m2 s-2 

5. For Trial 1, hold the ball at a height of 40 cm, drop the ball carefully and observe the bounce                    

height.  Record the bounce height in the data table. 

6. Drop the ball 3 more times from 40 cm, recording the bounce height each time, for a total of 4                    

drops. 

7. For Trial 2, repeat steps 5 and 6 but drop the ball from a height of 50 cm.  Record the 4 bounce                      

heights in the data table. 

8. For Trial 3, repeat steps 5 and 6 but drop the ball from a height of 50 cm.  Record the 4 bounce                      

heights in the data table. 

9. For Trial 4, repeat steps 5 and 6 but drop the ball from a height of 50 cm.  Record the 4 bounce                      

heights in the data table. 

10. For Trial 5, repeat steps 5 and 6 but drop the ball from a height of 50 cm.  Record the 4 bounce                      

heights in the data table. 

11. For Trial 6, repeat steps 5 and 6 but drop the ball from a height of 50 cm.  Record the 4 bounce                      

heights in the data table. 

12. For Trial 7, repeat steps 5 and 6 but drop the ball from a height of 50 cm.  Record the 4 bounce                      

heights in the data table. 

13. Repeat steps 2 through 12 for a different type of ball. 

14. Calculate the average bounce height of the 4 drops for each drop height.  Record the average                

bounce height in the data table.  Calculate the average bounce height for all trials. 

a. To calculate average: Add the 4 bounce heights for a trial then divide the total by 4                 

drops.  Example for Trial 1:  drop 1 + drop 2 + drop 3 + drop 4 = total; total divided by 4                      

= average bounce height. 
b. Sample:  Trial 1:  5 cm+6 cm+5 cm+7 cm= 23 cm    23 cm/4 = 5.75 cm average bounce                 

height. 
15. Plot the average bounce heights on a line graph.  Place the independent variable of drop height                

on the x-axis and place the dependent variable of bounce height on the y-axis.  Label the line                 

with the ball type. 

 

16. Answer the discussion questions 

Part II: Energy Transformations  

(See worksheet: Energy Transformations) 

An energy transformation is the change of energy from one form to another. Energy transformations               

occur everywhere every second of the day. There are many different forms of energy such as electrical,                 

thermal, nuclear, mechanical, electromagnetic, sound, and chemical. Because the law of conservation            
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of energy states that energy is always conserved in the universe and simply changes from one form to                  

another, many energy transformations are taking place constantly. 

Examples of Energy Transformations: 

1. A toaster transforms electrical energy into thermal energy. 
2. A blender transforms electrical energy into mechanical energy. 
3. The sun transforms nuclear energy into ultraviolet, infrared, and gamma energy all forms of              

electromagnetic energy. 
4. Our bodies convert chemical energy from food into mechanical and electrical energy to allow              

us to move. 
5. A natural gas stove converts chemical energy from burning into thermal energy used to cook               

food. 

During this section of the explore, students will use the PhET simulation called Energy Forms and                

Changes.  Students often struggle to understand the interactions that underlie energy transformation.            

This simple simulation allows students to "see" the flow of energy through a real-life system -- from                 

start to finish. They can choose sunlight, steam, flowing water, or mechanical energy to power their                

systems. 

Use the included activity sheet for students to record their observations from the simulation. 

Part III.  (Optional) WATT is Your Power?  

(See worksheet: WATT is Your Power?) 

Work and power are two important concepts that deal with energy.   Work is done when a force ( F = m                     

x a, where a is 9.8 m/s2)  that is applied to an object moves that object.  Work (measured in Joules) is                     

calculated by multiplying the force by the amount of movement of an object ( J = F * d).  Power is the                      

rate of doing work.  It is the amount of energy consumed per unit of time.  In the SI system, the unit of                      

power is the joule per second (J/s) known as the Watt.  Watt (W) is calculated by taking work and                   

dividing it by average time (W= work/average time). 

In this activity, students will determine the amount of work done by lifting an object, they will then                  

convert that work into power and determine how many of them it would take to light a 60 watt bulb. 

Preparation: 

You will need a 2L bottle filled with water for every group of 3-4 students.  For each group, attach one                    

end of the rope to the dowel rod and the other end to the bottle of water.  This needs to be attached                      

so that when you turn the dowel rod, the rope will wrap around the dowel and lift the bottle. 

Activity: 

Demo the activity first:  Have one student hold the dowel horizontally in front of his/her body so that                  

the bottle is not touching the floor.  Have the student turn the dowel until the bottle is lifted all the way                     

to the dowel rod. 

8 

 

This curriculum has been developed in collaboration with Texas Christian University’s Energy Institute, the 
Texas Natural Gas Foundation, the State Energy Conservation Office and the Texas Regional Collaboratives at 

the University of Texas. 



 

Discuss what happened:  This is a good time to review energy, work and power and to go over the                   

equations and units for force, work and power.  We are trying to determine Power in this activity and                  

Power = work/time.  Work = force x distance where Force = mass x acceleration (9.8 m/s2).  Make sure                  

the students know they need to measure the mass of the bottle in kg. 

Put your students in groups of 3-4 students.  Have them determine the mass of the bottle in kg.  Then                   

have each student hold the dowel rod horizontally so the bottle is not touching the floor.  Measure the                  

distance from the dowel rod to the bottle in meters.  Put that value in the table on the lab handout. 

Then the student will twist the dowel so that the rope wraps around the dowel and lifts the bottle.                   

 Another student will time how long it takes for the person to wind the rope to bring the bottle all the                     

way to the top of the pole.  This time should be recorded in seconds and recorded on the lab handout.                    

 The student should repeat this so that three trials are recorded on the lab handout. 

Repeat this process for each student in the group. 

The students will then complete the table as they calculate work and power and answer the discussion                 

questions.  

EXPLAIN: Energy Transformation Matrix  

(See worksheet: Energy Transformation Matrix) 

Materials: 

● Energy transformation Matrix 
● Energy Transformation Matrix Student Recording Sheet 
● Transformation Cards 

We have learned that there are many different forms of energy such as electrical, thermal, nuclear,                

mechanical, electromagnetic, sound, and chemical. Because the law of conservation of energy states             

that energy is always conserved in the universe and simply changes from one form to another, many                 

energy transformations are taking place constantly. Students typically confuse energy forms and energy             

sources and think of "energy" as a fuel-like quantity that can be used up. Through the exploration                 

activities we have tried to help students understand energy transfer, storage of energy, energy flow               

through systems, and the interactions that underlie energy transformation.  

Explain session: 

Students will examine various types of energy transfer and determine the original form of energy and                

what form that energy is being transformed into.   

Instructions: 

1. Give each group (2-3 students) one matrix with arrows page and one set of Energy               

Transformation Cards 

2. Distribute the cards to the students as evenly as possible 
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3. On their turn, each student is to place one card on the matrix and explain their reasoning.                 

 The direction of the arrows tells the student the direction of the energy transformation.              

 Look at the example below, in the first box, the student would place an example of                

thermal energy transformed to mechanical energy.  In the third box, the student would             

place an example of chemical energy transformed to thermal energy. 

4. The goal is to place all of the cards on the matrix 

 

 

 

 

 

 

ELABORATE: Energy Source Project and Energy Choice Project 

(See worksheets: Energy Source Project and Energy Choice Project) 

Materials: 

● Internet Access 
● Computer or Tablet 

It is well known that most of the energy used by the United States comes from fossil fuel sources.                   

 There are numerous other sources of energy that are available.  But regardless of which energy source                

is used, there are benefits and hazards associated with that use.  When we try to harness those energy                  

sources, often they are limited in availability, hazardous to the environment, and often require              

technology advances to make their use economically feasible.  In this activity students will research              

information about their assigned energy source and how that source is used to produce electrical               

energy.  We will be able to use that information to examine the benefits and hazards of using that                  

energy source. 

Development 

● Group the students into teams of 2-3 students 

● Assign each group one of the following energy sources:  fossil fuel, uranium, biomass,             

hydropower, geothermal, solar or wind. 

● Find the answers to the following questions: 

1. What is your energy source and where can it be found? 

2. How do we capture this energy source and use it?  How does it work? 
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3. What are the types of the energy source if there is more than one? Explain how these types are                   

different. 

4. What are the impacts that your energy source has on the environment? 

5. What are the impacts that your energy source has on the economy? What is the price of your                  

energy source per kWh (kilowatt hour)? 

6. What countries around the world are using this energy source?  What percent of this energy is                

used by the United States? 

7. What are the ways this energy source is currently used (ie: for agriculture, for industry, etc.)?                

 Would it be possible to use this source to provide energy for your home? 

8. Have the groups create a presentation about their energy source.  They will be able to choose the type of                   

presentation from the included choice board. 

The National Energy Education Development Project (NEED) has a great energy information book that 

your students can access as one of their sources of information. 

It is a comprehensive classroom resource containing fact sheets that introduce students to energy, and 

describe energy sources, electricity, consumption, efficiency, conservation, transportation, climate 

change, and emerging technologies. The information book can be used as a resource for many energy 

activities. 

EVALUATE: Energy Card Game Assessment  

(See worksheet: Types of Energy Card Game Assessment) 

Materials: 

● 1 set of picture cards for each group of 2-3 students 
● 1 set of task cards 

Purpose: This assessment is designed determine if the student has a deeper understanding of the               

different types of energy.  Students will examine the examples of objects (or actions) and decide which                

types of energy are related with that object (or action).  For example, a picture of a campfire would be                   

related to heat, light, and chemical energy.  Students might also contend that sound energy is released                

as the wood burns and pops and crackles.   

This activity encourages students to argue, justify and defend their energy associations.  Please note              

that as long as the student can defend and justify his/her association of an object or action, they should                   

be given credit for a correct answer.   

Assessment Card Game Procedure:  

1. Make two stacks of cards face down in the middle of the group.  One stack should be the                  

picture cards and the other stack should be the task cards.  
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2. Player 1 will draw 4 cards from the picture card stack.  They will also flip over one task card.                   

 They must use the cards in their hand to complete the task.  For example, the task card might                  

read, “Play 1 card.  It must show something related to thermal and electrical energy.”  The               

student must look for a card in their hand that meets that requirement.  They might play a                 

picture of a toaster.    

3. After playing the card (or cards) they MUST JUSTIFY to the group why the card (or cards) they                  

played is/are correct.  After they have finished, they will discard one picture card from the               

remaining cards in their hand and the turn moves to player 2.  

4. If they are unable to complete the task, they must discard one picture card and play moves to                  

player 2.  

5. Player 2 will then pick up the discarded picture card from player 1 as well as 3 more cards from                    

the stack for a total of 4.  If player 1 completed the task on the task card on their turn, then                     

player 2 will flip another task card over from the stack.  If player 1 was unable to complete the                   

task on their turn, player 2 must try and complete it using the cards in their hand.  

6. Play continues and as cards run low in the middle stacks, players can shuffle the already played                 

cards and restack as needed.  

7. A point or points can be given for each task card completed and justified successfully.  

Note:  Card game procedure was reprinted with permission from Marianne Dobrovolny –            

www.science-lessons.org 
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As an alternate assessment, a star puzzle on energy conversions is included.  The teacher cuts out the                 

individual triangles and places them in a baggie.  Each student or group of students then put the puzzle                  

together so that adjacent sides match.  The answer is shown below: 
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Cobra Weave Instructions 

Click on the link below to watch a demonstration of the Cobra Weave: 

https://youtu.be/e2-ZB3Yly_o 

Materials:  Lots of popsicle sticks 

Step 1:  Place two popsicle sticks so that they are in the shape of an X.  Stick one will be on top and stick 
two will be on bottom.  

 

Step 2: Place stick number 3 so that one end goes under stick 2 on the left side so the rest of it lies on 
top of stick 1.  

 

Step 3:  Place stick number 4 under stick number 2 on the right side so that the rest of it lies on top of 
stick 3.  

 

Step 4:  Place stick number 5 under the left end of stick number 1 so that the rest of it lies on top of stick 
number 4 
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Step 5:  Continue adding sticks in the pattern. 

 
 
 

 
 
If you want to be able to trigger the reaction remotely, then you can add a stick with a piece of string to 
bind the end you are working at. Otherwise, just place a stick in that same location to lock the weave. 
 When you are ready for your demonstration, just remove that final stick or pull the string. 
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Ball Bounce Lab 

Potential and Kinetic Energy 

Procedure:  

1. Tape the meter stick to the side of the lab table with the 100-cm end 
at the top of the table and the 0-cm end at the floor.  Make sure that 
the meter stick is resting flat on the floor and is standing straight 
up. 

2. Choose a ball type and record the ball type in the data table. 
3. Use the balance scale to determine the mass of the ball and record 

the ball’s mass in the data table. Be sure and convert the grams 
into kilograms. 

Example:  580 g /1000 = .580 kg 

4. Calculate the gravitational potential energy (GPE) for the ball at 
each drop height.  Record GPE in data table. 

GPE = ball mass (kg) x 9.8 m/s2 x drop height in meters 

Example:  ball mass = 8 kg   and drop height in meters = .4 m 

GPE = 8 kg x 9.8 m/s2 x .4 m = 31.4 J   J = Joules = kg m2 s-2 

5. For Trial 1, hold the ball at a height of 40 cm, drop the ball carefully 
and observe the bounce height.  Record the bounce height in the 
data table. 

6. Drop the ball 3 more times from 40 cm, recording the bounce height 
each time, for a total of 4 drops. 

7. For Trial 2, repeat steps 5 and 6 but drop the ball from a height of 50 
cm.  Record the 4 bounce heights in the data table. 

8. For Trial 3, repeat steps 5 and 6 but drop the ball from a height of 50 
cm.  Record the 4 bounce heights in the data table. 

9. For Trial 4, repeat steps 5 and 6 but drop the ball from a height of 50 
cm.  Record the 4 bounce heights in the data table. 

10. For Trial 5, repeat steps 5 and 6 but drop the ball from a height of 50 
cm.  Record the 4 bounce heights in the data table. 
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11. For Trial 6, repeat steps 5 and 6 but drop the ball from a height of 50 
cm.  Record the 4 bounce heights in the data table. 

12. For Trial 7, repeat steps 5 and 6 but drop the ball from a height of 50 
cm.  Record the 4 bounce heights in the data table. 

13. Repeat steps 2 through 12 for a different type of ball. 
14. Calculate the average bounce height of the 4 drops for each drop 

height.  Record the average bounce height in the data table. 
Calculate the average bounce height for all trials. 

To calculate average: Add the 4 bounce heights for a trial then divide 
the total by 4 drops.  Example for Trial 1:  drop1 + drop2 + drop3 + 
drop4 = total; total divided by 4 = average bounce height. 

Sample:  Trial 1:  5 cm+6 cm+5 cm+7 cm= 23 cm    23 cm/4 = 5.75 cm average bounce 
height. 

Ball 1 

 

 

Ball Mass (g) =        .  

 Gravitational Potential 
Energy (GPE) 

Bounce Height (cm) 

Drop Height 
(cm) 

GPE = mass (kg) x 9.8 m/s2 x height (m) 
Drop 1 Drop 2 Drop 3 Drop 4 Average Bounce 

Height 
 

40        

50        

60        

70        

80        

90        

100        
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Ball 2 

 

 

Ball Mass (g) =        .  

 Gravitational Potential 
Energy (GPE) 

Bounce Height (cm) 

Drop Height 
(cm) 

GPE = mass (kg) x 9.8 m/s2 x height (m) 
Drop 1 Drop 2 Drop 3 Drop 4 Average Bounce 

Height 
 

40        

50        

60        

70        

80        

90        

100        
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Plot the average bounce heights on a line graph.  Place the 
independent variable of drop height on the x-axis and place the 
dependent variable of bounce height on the y-axis.  Label the 
line with the ball type. 
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Discussion Questions:  Answer using complete sentences. 

1. Where was the potential energy coming from in this lab? 

___________________________________________________________________________________
____________________________________________________________________________ 

2. Where was the kinetic energy coming from in this lab? 

___________________________________________________________________________________
____________________________________________________________________________ 

3. Describe the relationship between drop height and the bounce height. 

 

Was the relationship the same for both ball types that you tested?  

4. Compare your gravitational potential energy to your bounce height for each trial.  Describe the 
relationship between GPE and bounce height. 

 

5. Look at the results of both ball types you tested.  

a. Which ball type had the most gravitational potential energy? 
 

b. Which ball type has the most mass?   

 

c. Describe the relationship between mass and GPE. 

 

6. What are the variables that affect gravitational potential energy of an object? 

 

7.  When did ball 1 have the most kinetic energy in this investigation? 
____________________________________________________________________________
____________________________________________________________________________ 

 
8. Describe another real world situation, other than bouncing a ball, to explain how energy is 

transferred. 
____________________________________________________________________________
____________________________________________________________________________
____________________________________________________________________________ 
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9. Given the following graph of the bounce of a super ball’s height vs time.  

Label each box on the graph where for that particular bounce: 

a. The potential energy is the greatest with       PE = MAX 
b. The kinetic energy is the greatest with            KE = MAX 
c. The potential energy equals the kinetic energy       PE = KE 

 

 

 

 

 

 

10. Each time the ball bounced up, the height that it reached was less than the previous bounce (the 
bounces got smaller).  This tells you that you lost some energy on each bounce.  Where did that 
energy go?? 

___________________________________________________________________________________
___________________________________________________________________________________ 
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                               Energy Transformations 
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Energy Transformations Continued 
Go to the PhET site and download the “Energy Forms and Changes” simulation. 

 (Note:  You can run the simulation online or you can download it to your computer.) 

Run the Energy Forms and Changes simulation.  Select the Energy Systems tab and also click on the 
Energy Symbols box.  See the diagram below: 

 

 Energy Systems Tab  

Energy Symbols box 

 

 

 

 

 

 

The three panels at the bottom allow you to create your own system. 

The panel on the left allows you to select the source of energy for your system (water flowing, sunlight, 
steam from a kettle, or a bicycle rider) 

 

 

 

 

The middle panel allows you to select either a wheel or a solar panel.  

 

 

 

The third panel allows you to select either a beaker of water to heat, or an incandescent light bulb to 
light, or a fluorescent light bulb to light.  
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http://phet.colorado.edu/en/simulation/energy-forms-and-changes


 

 

 

After setting up a simulation, you can use button to clear your choices so that you can do a 
different simulation. 

Part 1: 

Use the panels at the bottom to choose devices and construct a working system that includes the wheel. 
As you run the simulation, please pay close attention to the energy symbols in the simulation.  This will 
help you determine how energy is being transformed. (remember to click on the reset button between 
each simulation run and make sure the energy symbols box is checked) 

 

For each of the energy sources that causes the wheel to spin, create an explanation of the energy 
transformations from start to finish.  Record each of those energy chains in the space below: 

1)___________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

2)___________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

3)___________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

Why does the bicyclist need to be fed in order for the wheel to turn? 

_____________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

Now reset all, and change the wheel to the solar panel.  Explore with the four energy sources to see 
which ones will create energy transformations on the solar panel. 

 

Which is the only source of energy that heats the water using the solar panel? _________________ 

 

Create an energy chain that describes all of the energy transformations from start to finish that occurred 
with the solar panel. 
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_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

 

Now click on the reset all button and change the beaker of water to the Incandescent light bulb (middle 
one). 

 

What types of energy are created when the electrical current runs to the incandescent bulb? 

_____________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

Reset all, and change to the fluorescent bulb (bottom right).  What types of energy are created when the 
electrical current runs through this bulb and how is it different from the incandescent bulb? 

_____________________________________________________________________________________________

_____________________________________________________________________________________________

_____________________________________________________________________________________________ 

 

 

  

25 

 

This curriculum has been developed in collaboration with Texas Christian University’s Energy Institute, the 
Texas Natural Gas Foundation, the State Energy Conservation Office and the Texas Regional Collaboratives at 

the University of Texas. 



 

 

 

 

 

          WATT is Your Power? 
 

Work and power are two important concepts that deal with energy.   Work is 
done when a force ( F = m x a, where a is 9.8 m/s2)  that is applied to an object 
moves that object.  Work (measured in Joules) is calculated by multiplying the 
force by the amount of movement of an object ( J = F * d).  Power is the rate of 
doing work.  It is the amount of energy consumed per unit of time.  In the SI 
system, the unit of power is the joule per second (J/s) know at the Watt.  Watts 
(W) is calculated by taking work and dividing it by average time (W= 
work/average time).  In this activity, you will determine the amount of work done 
by lifting an object, you will then convert that work into power and determine 
how many of “you” it would take to light a 60 watt bulb. 

 

Measure the mass of the bottle in kg and record that mass in the table 2. 
Measure the distance from the dowel rod to the bottle in meters.  Put that value 
in table 2. Each student in your group will hold the dowel rod horizontally so the 
bottle is not touching the floor.  You will twist the dowel so that the rope wraps 
around the dowel and lifts the bottle.  Another student will time how long it takes 
for the person to wind the rope to bring the bottle all the way to the top of the 
pole.  This time should be recorded in seconds and recorded on table 1.  This 
should be repeated by the student so that three trials are recorded in table 1. 
Calculate the average speed of each student and record that in table 1.Repeat 
this process for each student in the group. 
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Table 1:  Calculate the average time for each person 

Person Time (sec) Average Time (sec) 
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Table 2:  Calculate the work and power in Watts for each person 

 

Person Mass, 
m (kg) 

Force (N) 

F = m x 9.8 
m/s2 

Distanc
e (m) 

Average 
time from 

Table 1 

(sec) 

Work (J) 

J= Force x 
distance 

Power 

(Watts, W) 

W = work ÷ 
avg. time 

 

 

 

 

      

 

 

 

 

      

 

 

 

 

      

 

 

 

 

      

Discussion: 

1.  What is power? 
2.  What does it mean if one person has a higher value for power? 
3.  Based on your power in the chart, how many of you would it take to light a 

60 watt bulb? 
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Energy Transformation Matrix Instructions 

 

Material Preparation: 

1. Print one matrix with arrows per group of 2 to 3 
students 

2. Print and cut out one set of the Energy 
Transformation cards per group and place in a ziplock bag 

3. Print one blank matrix for each student 

Instructions: 

1. Give each group one matrix with arrows page and one 
set of Energy Transformation Cards 

2. Distribute the cards to the students as evenly as 
possible 

3. On their turn, each student is to place one card on the 
matrix and explain their reasoning.  The direction of 
the arrows tells the student the direction of the energy 
transformation.  Look at the example below, in the 
first box, the student would place an example of 
thermal energy transformed to mechanical energy.  In 
the third box, the student would place an example of 
chemical energy transformed to thermal energy. 

4. The goal is to place all of the cards on the matrix 
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Types of Energy Card Game Assessment 

Materials:  

o Card game activity  

o 1 set of picture cards and  

o 1 set of task cards (per group of 3 or 4)  
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Card Game Procedure:  

1. Make two stack of cards facedown in the middle of the group.  One stack should be 
the picture cards and the other stack should be the task cards.  

2. Player 1 will draw 4 cards from the picture card stack.  They will also flip over one 
task card.  They must use the cards in their hand to complete the task.  For 
example, the task card might read, “Play 1 card.  It must show something related to 
thermal and electrical energy.”  The student must look for a card in their hand that 
meets that requirement.  They might play a picture of a toaster.  

3. After playing the card (or cards) they MUST JUSTIFY to the group why the card (or 
cards) they played is correct.  After they have finished, they will discard one picture 
card from the remaining cards in their hand and the turn moves to player 2.  

4. If they are unable to complete the task, they must discard one picture card and play 
move to player 2.  

5. Player 2 will then pick up the discarded picture card from player 1 as well as 3 more 
cards from the stack for a total of 4.  If player 1 completed the task on the task card 
on their turn, then player 2 will flip another task card over from the stack.  If player 1 
was unable to complete the task on their turn, player 2 must try and complete it 
using the cards in their hand.  

6. Play continues and as cards run low in the middle stacks, players can shuffle the 
already played cards and restack as needed.  

7. A point or points can be given for each task card completed and justified 
successfully.  

Note:  Game Card procedure reprinted with permission from Marianne Dobrovolny – 
www.science-lessons.org 
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