
Lesson 4: Heat and the Sun (2 Days)

 Getting Started

In this lesson you will explore heat as a form of energy and will examine the role
the Sun plays as a light and heat source. You will also learn the laws that govern
energy.

Stuff You Need
Let's Explore Energy by Moving
Beyond the Page
3 glasses or cups
alligator clips (kit)
battery (kit)
buzzer (kit)
cardboard (kit)
color wheel (kit)
dark colored clothing
dowel rods (kit)
gears (kit)

hot glue gun or strong fast tack craft
glue
lids (kit)
light colored clothing
magnifying glass (kit)
markers
motor (kit)
solar panel (kit)
straws (kit)
tape
white paper

Ideas to Think About
What is the unique relationship between the Sun and living things?
What is the Sun's relationship to different types of energy?
How does energy change?

Things to Know
Thermodynamics is a branch of science that focuses on heat and how it is
related to work, energy, temperature, and matter.
The first law of thermodynamics states that energy cannot be created or
destroyed, but it can be changed.
The second law of thermodynamics states that energy always moves from
hot things to cold things.
The third law of thermodynamics states that nothing can be colder than
absolute zero (-276.16 degrees C / - 459.67 degrees F).
The Sun's energy can be used to do work and to heat our homes.
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 Reading and Questions

Read about the laws of energy on pages 13-14 of the Let's Explore Energy booklet.
Then answer these questions.

1. What topics scientists study if they were interested in thermodynamics?

2. At what temperature do atoms have no thermal energy?

3. What else, besides energy, does the first law of thermodynamics apply to?

Activities

 Activity 1: The Laws of Thermodynamics
Thermodynamics is a branch of science that focuses on heat and how it is related
to work, energy, temperature, and matter.

Investigate the first two laws of thermodynamics with the demonstrations on the
"Laws of Thermodynamics" activity pages. Then explore the third law by
watching the video.

What Is Absolute Zero Temperature?
www.beyondthepage.com/link/11848/
The third law of thermodynamics says that you cannot have
anything colder than absolute zero (-273.15°C, or -459.67°F).
What is absolute zero like? Watch the video to find out!
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Day 2

 Activity 2: The Sun and Heat
NOTE: Have a parent help you with this activity.

There are many sources of energy, but most energy comes to us directly or
indirectly from the Sun. Energy from the Sun heats the Earth's surface and the air
above it. Sometimes this causes wind. Water evaporated by the Sun forms clouds
and rain to give us flowing rivers and streams. Both wind and flowing water are
sources of energy.

The energy from the Sun that we can see is light. Plants need this light energy to
make their food, and we need energy from plants for our bodies.

Solar energy is becoming a popular way to harness energy that is
environmentally friendly. Solar panels convert light energy into electricity that
can be used to heat water and cook food.

Sunlight can also heat homes and water directly, without electricity, through
special solar air and water heating systems. Even sunlight shining through
windows can help warm houses and buildings.

In your own home, how is heat created to warm the water you use? How is heat
created to cook your food? How is heat created to warm your home? Is energy
from the Sun used in some way? Do certain windows allow enough sunlight in
to noticeably warm the room?

In this activity you will change light energy into thermal energy and find out
how the Sun heats the Earth. You will need a sunny day! Have a parent with you,
too.

 Activity 3: Solar Car
Radiant energy from the Sun is often referred to as solar energy. Build a solar car
to see that solar energy really can provide valuable energy for work. This activity
works best on a really sunny day. Try to run your car when the sunlight is
strongest (depending on the season and where you live, this is often during the
middle of the day). Follow the instructions on the "Solar Car" activity pages.
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Wrapping Up

Think about the relationship between the Sun and living things. How are living
things dependent on the Sun? In what way are most forms of energy related to
the Sun? What if the sun cooled down? How would life on Earth change?

Energy — 4: Heat and the Sun Student Plan

© Copyright 2025 Epiphany Curriculum, LLC.
Do not copy or distribute without written permission. 4



Energy — 4: Heat and the Sun Activity 1 - Page 1

© Copyright 2025 Epiphany Curriculum, LLC.
Do not copy or distribute without written permission. 5



Energy — 4: Heat and the Sun Activity 1 - Page 2

© Copyright 2025 Epiphany Curriculum, LLC.
Do not copy or distribute without written permission. 6



Energy — 4: Heat and the Sun Activity 2

© Copyright 2025 Epiphany Curriculum, LLC.
Do not copy or distribute without written permission. 7



Energy — 4: Heat and the Sun Test

© Copyright 2025 Epiphany Curriculum, LLC.
Do not copy or distribute without written permission. 8



Energy — 4: Heat and the Sun Activity 3 - Page 1

© Copyright 2025 Epiphany Curriculum, LLC.
Do not copy or distribute without written permission. 9



Energy — 4: Heat and the Sun Activity 3 - Page 2

© Copyright 2025 Epiphany Curriculum, LLC.
Do not copy or distribute without written permission. 10



Lesson 4: Heat and the Sun (2 Days)
Getting Started

？ Ideas to Think About
What is the unique relationship between the Sun and living things?
What is the Sun's relationship to different types of energy?
How does energy change?

&  Things to Know
Thermodynamics is a branch of science that focuses on heat and how it is related to work, energy,
temperature, and matter.
The first law of thermodynamics states that energy cannot be created or destroyed, but it can be
changed.
The second law of thermodynamics states that energy always moves from hot things to cold things.
The third law of thermodynamics states that nothing can be colder than absolute zero (-276.16
degrees C / - 459.67 degrees F).
The Sun's energy can be used to do work and to heat our homes.

8  Skills
Recognize that energy comes from the Sun to the Earth in the form of light. (S)
Identify sources of stored energy, such as food, fuel, and batteries. (S)
Understand that heat is transferred from hot things to cool things. (S)
Identify and explain the laws of thermodynamics. (S)

Introducing the Lesson
Explain to your child that in this lesson she will explore the Sun's role as a source of energy. The activities
for Day 2 require a sunny day. If you don't have the proper weather conditions, move on to the next lesson
and complete this lesson on your next sunny day.

Reading and Questions
1. What topics scientists study if they were interested in thermodynamics?

They would study the following topics and the relationships between them: heat, temperature, matter,
energy, and work.

2. At what temperature do atoms have no thermal energy?

Absolute zero. This equates to -459.67°F, or -273.15°C.

3. What else, besides energy, does the first law of thermodynamics apply to?

It also applies to matter.
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Activities

Activity 1: The Laws of Thermodynamics
Assist your child as needed with connecting the battery to the motor and the buzzer.

For the first law of thermodynamics:

In the first demonstration, chemical energy is being converted into electrical energy in the battery.
The motor converts electrical energy into kinetic energy to spin the color wheel.
In the second demonstration, chemical energy is being converted into electrical energy in the battery
again, and the buzzer converts electricity into sound energy.

For the demonstration of the second law of thermodynamics, talk with your child about the explanation
(the "What Happened?" section) on the activity page.

When your child has finished watching the video about absolute zero, ask her why being able to identify
the temperature of absolute zero is helpful to scientists. (It gives scientists a number that means "no
thermal energy" and is helpful for calculations involving thermal energy.)

Day 2

Activity 2: The Sun and Heat
NOTE: As a precaution, supervise your child while she completes this activity. The paper will smoke
lightly as it burns through where the black dot is, but there should be no flame.

In this activity your child will experiment with changing light energy into thermal energy. As the sunlight
is focused onto the black dot, the light energy will create enough heat in the black dot to burn a hole
through the paper.

Answers to questions:

1. When you directed the Sun's energy onto the black dot, did the white paper get hot? Why or why
not? (Not really, because it reflected a lot of the Sun's energy.)

2. Why did the black dot burn? (The black color absorbed a lot of the Sun's energy, enough to cause the
paper to burn.)

3. If you wish, try this experiment again with different colored dots. Share your results with a parent.
(Colors that are very close to black should absorb enough energy to burn through the paper.)

Activity 3: Solar Car
For this activity your child will make a solar car. Help her troubleshoot if she is not able to get her car to
run. This activity works best on a very sunny day, so if your child's car doesn't run as well as she would
like, have her try again on a brighter day, at a time when sunlight is at its most intense.
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Wrapping Up

Questions to Discuss
Can you describe the three laws of thermodynamics in your own words? (Encourage your child to
use her own words. The laws are: 1. Energy can't be created or destroyed, but it can be changed. 2.
Heat energy always moves from hot things to cold things. 3. You can't have anything colder than
absolute zero.)
Why is solar power an environmentally friendly form of power? (It is renewable and it produces no
pollution. Sunlight can be used to make electricity for heating homes and water, and it can also be
used to heat homes and water directly.)

Things to Review
Review the three laws of thermodynamics. Review reasons that people continue to research ways to use
the Sun for energy. Review that energy from the Sun is called radiant energy.
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