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HEAT ENERGY

The heaven, even the heavens,
are the Lord’s: but the earth

hath He given to the children of men.
—Psalm 115:16

Heat, light, and all the resources of Earth are a part of God’s gift. You
will need to learn as much as you can about the earth in order to save

these resources for your children and their children.

This LIFEPAC® will help you to understand heat. You will find out

where heat energy comes from and some things it can do. You will

learn that heat energy is both good and bad for life on Earth.

Objectives

Read these objectives. The objectives tell you what you will be able to do
when you have finished this LIFEPAC.

1. You will be able to tell about five things that cause heat energy.

2. You will be able to show what heat energy does to gases, liquids, and
solids.

3. You will be able to list some benefits and problems of heat energy.
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1. WHERE HEAT ENERGY
COMES FROM

Did you ever rub your hands together when they were cold? Have -
you stood near a campfire on a chilly day? Perhaps you turned on the
thermostat in your house to start the furnace. Did you ever put on a

jacket or a sweater? Maybe you moved out of the shade into the sun.

If you did any or all of these things, you caused heat energy to go to

work to make you warmer.

In this section of the LIFEPAC, you will learn where heat energy comes
from. You will learn something about five causes of heat energy:

friction, fire, electricity, your body, and the sun.

Vocabulary

Study these new words. [ earning the meanings of these words is a good
study habit and will improve your understanding of this LIFEPAC.

absorb (ab sérb’). To take in.

ashes (Gsh'1z). What is left after wood burns.
cinders (sin" derz). What is left after coal burns.
duct (dukt). A tube or pipe for carrying air or liquid.

dynamic electricity (di ndm’ Tk T1€k tris’ Tte). A moving stream of electric
energy.

energy (én’ ar je). Power or force.

friction (frik’ shan). Rubbing two things together to make heat.

4 | Section 1
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fuel (fyoo’ al). Something that can be burned to make a fire.
furnace (fGr’ nis). A place to make and hold a fire.

liquid (k" wid). Something that can be poured; like water.
natural (nach’ ar al). Not made by man; God-given.

oxygen (Ok’ sijan). A gas we cannot live without.

perspire (par spir’). To have water come out of the skin when a person gets
hot.

produce (pra doos’). To make.

product (prod’ okt). Something that is made.

provide (pra vid’). To give.

radiant (rd’" dé ant). Sending out rays of light or heat.

resources (ré’' sor siz). Things that meet the needs of people.

solid (sol' id). Not a liquid or a gas; hard to the touch.

static (stat’ k). A kind of electrical energy.

thermometer (thar mom'’itar). Something used to measure heat.
thermostat (thar’ mao stdt). Something used to control heat.
transparent (trans par’ ant). Can be seen through.

Note: All vocabulary words in this LIFEPAC appear in boldface print the first time they are used. If you
are unsure of the meaning when you are reading, study the definitions given.

Pronunciation Key: hat, age, care, far; let, @qual, térm:; it, ice; hot, 6pen, érder:; oil; out; cup, put, riile; child;
long; thin; /TH/ for then; /zh/ for measure; /u/ or /a/ represents /a/ in about, /e/ in taken, /i/ in pencil, /o/ in
lemon, and /u/ in circus.

Ask your teacher to say these words with you.

V Teacher check:
Initials Date
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Friction

One way you can make heat is to rub two surfaces together. This rubbing
together is called friction. The friction you make when you rub your hands
together warms your hands. Try it. Rub your hands together hard and fast.
Do they feel warm? Hold your hands to your face. Can you feel the heat?
Friction can make other things warm, too.

| Friction can also make fire if you rub two sticks together.

6 | Section 1
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STUDY FRICTION

earn how friction causes heat.

You will need these things:
wood
a nail
sandpaper
a hammer

Follow these directions. Check the boxes as you do each step.
[J 1. Rub the wood with sandpaper. Rub it hard.

1.1 How does the wood feel?

1.2 How does the sandpaper feel?
[0 2. Pick up the nail. Hold it in your hand.

1.3 Does it feel hot or cold?

[ 3. Pound the nail into the wood with the hammer. Hit it hard ten
times. Feel the nail.

1.4 How does the nail feel now?

1.5 What caused the changes you felt in the wood, the sandpaper,

and the nail?

[ 4. Think of a way friction could be used to start a fire. Tell about it.
Use complete sentences.

(Continued on the next page)
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1.6

[0 5. Draw a picture showing how friction can start a fire.

V Teacher check:
Initials Date

8 | Section 1
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Fire

Fire is another thing that makes heat. It causes heat energy to work in
anything it is near. Fire is a useful tool that God has given.

People have been using fire for a very long time. The Bible tells us of bread,
eaten by the people of those times. It was fire that heated the ovens to bake
the bread.

Many people today use fire to cook their food.

Fire is useful for keeping warm, too. In very early times, fires were built to
cook food and to keep the people warm.

In early America, homes had big fireplaces. The fireplaces were used both
for cooking and for heating.

Today, people keep the heating fires in furnaces. The heat energy goes
through ducts to heat the air in the homes. When people are cold, they can
turn up the thermostat and get heat.

| Some pizza is baked using wood-fired ovens.

Section 1|9
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< 7 Answer yes or no.

-~
1.7 People in early America heated their homes with fire
from a fireplace.

1.8 Caves were heated by fire in a furnace.

1.9 Fireplaces can be used for both heating and
cooking.

1.10 The airin today’s homes is warmed by heat energy

coming through ducts from a fire in a furnace.

Fire cannot burn by itself. It needs fuel and an invisible gas called oxygen. It
also needs heat energy from something else to start the burning.

Fuel for a fire can be many things. Some fuels are solid. Wood and coal are
solid fuels.

Other fuels are liquid. Oil and gasoline are liquid fuels.

Some gases are fuels. Many homes are heated by burning a special gas in
a furnace. It is called natural gas. Another gas that burns is butane. It is a
source of heat for stoves and furnaces.

. Follow these directions. \Write the names of fuels in the correct
space on this chart.

1.11

SOLID FUEL LIQUID FUEL GAS FUEL

10 | Section 1
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Remember that no fuel can burn without oxygen. Oxygen is a gas that can
burn. It is in the air you breathe.

OBSERVE A FLAME

Show that fire needs oxygen to burn.

(<)
You will need these things:

3 candles in holders
1 quart jar A
1 pint jar
matches
clock or timer

Follow these directions. Check the boxes as you do each step.

1. Ask your teacher to light the three candles, or get permission to
light them yourself. Be very careful.

Place the pint jar over one lighted candle.

Place the quart jar over another lighted candle.

Observe what happens to the three flames in ten minutes.

On this chart, tell about what happened to each flame.

= 0000 O
N ooswN

What did you discover in each try?

candle under pint jar
candle under quart jar

uncovered candle

(Continued on the next page)
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[J 6. Why do you think the candle flames acted differently? Use
complete sentences.

1.13

You have learned that fire needs two things to burn. They are fuel and
oxygen.

When fuels are burned, products are left. The most important and useful
product is heat. Other products are gases that get into the air. Some of
these gases make the air dirty.

Burning solid fuels leaves solid products. When wood is burned ashes are
left. Cinders are left from burning coal.

e
| The grey powder on the coals are cinders.

12 | Section 1
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k Answer this question.

<

1.14 Coan you think of a way ashes and cinders could be useful?

Teacher check:

Initials Date

All of the fuels you have learned about are natural resources. They are a
part of God'’s gift. Some natural resources can be replaced. Wood comes
from our forests that can be replanted. Oxygen comes from growing plants.
Coal, oil, and natural gas cannot be replaced. Your job will be to help take
care of these natural resources so they will last.

Section 1|13
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Electricity

A third source of heat energy is
electricity. Electricity can be found in
nature. It is called static electricity.

You have seen lightning flash
through the sky during a storm.
Lightning is the strongest static
electricity. It is caused by friction
in the air. A mass of cold air rubs
against a mass of warm air. This
rubbing together makes a great
flash of light and heat energy. If
lightning touches something on the ground, it can start a fire.

"b;"f':. . ' B
| Sometimes, your hair stands on
end due to static electricity.

You can make static electricity, too. The static electricity you make does not
have as much heat energy as lightning, but it can do interesting things.

14 | Section 1
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MAKE STATIC ELECTRICITY

Learn how static works.

You will need these things:
a small flat box
plastic food wrap
small bits of paper (tissue)

Follow these directions. Check the boxes as you do each step.

Put the bits of paper into the box.
. Cover the box tightly with the plastic wrap.
. Rub your hand on the plastic.
. Observe what happens to the bits of paper.
Draw a picture in the box. Show what happened to the paper.

. Complete this activity.

1.15 Write what happened to the paper in a short paragraph.

OO0
U hWN-A

V Teacher check:
Initials Date

Section 1| 15



HEAT ENERGY | Unit S

OBSERVE STATIC
ELECTRICITY

You will need these things:
mirror hairbrush or comb
lined paper dark room or closet

Follow these directions. Check the boxes as you do each step.

[ 1. Take the mirror and the brush into a very dark place.
[ 2. Asyouwatch in the mirror, brush your hair very hard. Your hair
should be dry and clean. What do you see?

[ 3. Onapiece of lined paper, write about what you observed. Tell
what kind of electricity caused it.

V Teacher check:
Initials Date

You have learned that nature’s electricity is
called static. The electricity you use in your home
is another kind. It is called dynamic electricity.

It travels as a current through wires to provide
light and heat to homes, churches, schools, and
businesses.

Dynamic electricity is produced by people. With
the brain God has given, people have learned to
use other forms of energy to make electricity. If a
city is near a large river or a waterfall, the energy of
moving water can be turned into electricity.

16 | Section 1
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Heat energy produced by burning coal or oil can be changed to electricity.
Scientists have learned to use the heat energy of the sun to make electricity,
too.

Dynamic electricity is produced by other forms of energy. It is then sent into
our homes, churches, schools, and businesses. It is used in many ways.

Electricity can make heat energy work in our lives. Some buildings are
heated by electricity. The electric
current passes into metal coils that
get very hot. Fans blow through the
coils to push the heated air through
the ducts into the rooms.

Heat for cooking can come from
electricity, too. Do you have an
electric stove or a toaster? The heat
energy for these things comes from
electricity.

| An electric stove uses electricity to
create heat energy.

. Match and then write the letters on the line.

1.16 dynamic a. can be turned into electricity
1.17 static b. used to send current
1.18 moving water C. electr!qty found in nature

d. electricity produced by man
1.19 wires

Section 1|17
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Our Bodies

You have learned that heat energy is caused by friction, fire, and electricity.
Your body can produce heat energy, too.

When you are well, your body temperature is always the same, about 98.6°
Fahrenheit on a thermometer. This temperature does not change however
hot or cold the weather is.

In this section, you will learn how God provided a way for your body to stay
warm.

18 | Section 1
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Blow into your hands.

a. What do you feel?

Complete this activity and answer the questions.

1.20 Cup your hands and hold them close to your mouth.

b. Where do you think the heat comes from?

The heat you felt in your hands came
from inside your body. This heat energy
is caused by a kind of burning. You
learned that for something to burn,
there must be a fuel. The food you eat
is the fuel. The oxygen in the air you
breathe mixes with the food you eat
to make the heat energy that keeps
you warm. It also provides the kind of
energy that helps you run and play,
study, and work.

Exercise makes your body burn food
faster. Exercise makes extra heat. If
your body begins to be too warm,
you will perspire. Your body cools
itself in this way.

| Food gives you energy to play and
exercise.

Section 1| 19
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kl Complete this activity. Use the rectangles for your pictures.
«  Label each picture.

1.21 Draw a thermometer showing your temperature on a cold day.

1.22 Draw athermometer showing your temperature on a hot day.

On a Cold Day On a Hot Day

V Teacher check:
Initials Date

20 | Section 1
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And God made two great lights; the greater light to rule the
day...

—Genesis 1:16

The Sun

The light God created is the sun.
It has been shining on the earth
through all the years since the
beginning.

The sun is even more than a great
light. Most of the heat on Earth
comes from the sun. Without the
sun, you would freeze to death.

The energy from the sun is called

radiant energy. It travels through
space in the form of waves. Several | The sun provides the planet with
kinds of radiant energy exist. Light is radiant energy.

the only kind you can see.

Heat does not come directly from the sun. The light energy is absorbed by
things on Earth and changed into heat energy.

Light energy can pass right through things that are transparent. WWhen
it touches something it cannot pass through, it is albsorbed. Dark colors
absorb more heat than light colors.

Section 1| 21
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. Complete these activities.

1.23 Did you ever see a cat lying in a patch of sunshine on a window sill?

[r——
—

1.24 \Why do you think the cat is lying there?

1.25 Explain how the cat is warmed by the sunlight. (The new words

transparent and absorb are important.)

V Teacher check:
Initials Date

22 | Section 1
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OBSERVE

Find out more about how light energy changes to heat energy.

You will need these things:
a sunny day
a black marker
a magnifying glass
a bucket of water
a piece of paper
adult supervision

Follow these directions. Check the boxes as you do each step. Be
careful and work with a helper. Do this activity with adult supervision

only

[ 1. Colora 1-inch black spot on the paper with a black marker.

[0 2. Take the magnifying glass and paper outside. Have a bucket of
water nearby.

[ 3. Place your paper on a flat surface like a concrete sidewalk or
driveway. Hold it down with some pebbles if the wind is blowing.

[0 4. Hold the magnifying glass so that the sun shines through it onto
black spot on the paper.

[0 5. Move the magnifying glass back and forth so the light dot on the
black spot is as small as is possible. Hold it very still.

[0 6. Observe what happens to the magnifying glass and to the paper.

You may look and touch, but be careful if a flame appears.

(Continued on the next page)
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1.26 Did the magnifying glass change?
How?

1.27 Did the paper change?
How?

1.28 Why did the paper change more than the magnifying glass?

V Teacher check:
Initials Date

k Complete this activity.

1.29 Name five things that cause heat energy.

a.

© o 0 O

For this Self Test, study what you have read and done. The Self
Test will check what you remember.

24 | Section 1
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SELF TEST 1

Each answer = 1 point

Fill in the circle before the right answer.

1.01

1.02

1.03

1.04

1.05

1.06

Rubbing your hands together makes them warm. This cause of heat

energy is called :
O electricity O friction O transparent

Light energy is turned into heat energy when it is
O absorbed O transparent O radiant

The cause of heat energy most often used for cooking and heating is

O friction | O thesun O fire

The electricity most often found in nature is .
O fuel O static O dynamic electricity

In order to produce heat energy from fire, you must have

O fuel and oxygen
O fuel and friction
O oxygen and electricity

Light energy from the sun travels in waves. This energy is called

O heat energy O radiant energy O electricity

Answer yes or no.

1.07

1.08

When you hit the nail with the hammer, friction
made the nail warm.

Early Americans used fireplaces to heat their homes
and cook their food.

Section 1 | 25
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1.09

1.010
1.011

1.012
1.013
1.014
1.015
1.016
1.017

When you burned the three candles, the uncovered
one went out first.

Natural gas is a liquid fuel.

Static electricity can make sparks in your hair when
you brush it.

Dynamic electricity travels through wires.
Your temperature is lower on a cold day.
Exercise makes your body burn food faster.
God created a great light called the sun.
Light energy and heat energy are the same.

When sunlight shines through a magnifying glass
onto a paper, the paper will burn.

Use this list to finish the sentences.

oil natural gas oxygen
gasoline
1.018 The solid fuels are a. and
1.019 The liquid fuels are a. and

1.020 The fuel thatis a gasis

26 | Section 1
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Draw lines to match, then write the letters on the lines.

1.021

1.022

1.023

1.024

1.025

dynamic
earth
radiant
Fahrenheit

lightning

Write the answers on the lines.

1.026 Name five causes of heat energy.

a.
€.

.

v

0 oo oo

gift of God
waves
temperature
electricity
static

b.

d.
Teacher check: Initials
Score Date
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