
Student Learning Outcomes

After completing this chapter, you will be able to:

 Explain that energy provides the ability to do work and can exist in different 
forms.

 Identify different forms of energy with examples.

 Differentiate between kinetic and potential energy.

 Demonstrate how one form of energy can be converted into other form of 
energy.

 Identify that energy is dissipated in atmosphere.

 Explain that energy is conserved during conversion of different forms of 
energy.

 Explain the importance of energy in improving the quality of life.

 Identify energy converters in your surroundings.

 Illustrate energy conversion to other forms using an energy converter.

 Explain the term renewable.

 Describe the advantages of using renewable energy sources.

 Describe the form of energy stored in the human body.

 Identify energy transfer in an environment.
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The Sun is the ultimate source of energy on Earth.The Sun is the ultimate source of energy on Earth.The Sun is the ultimate source of energy on Earth.



  Energy
 Energy makes change possible. We use it while doing things. It moves 

cars along the road and boats over the water. It cooks our food and keeps ice 

frozen in the freezer. It plays our favourite 

songs on the radio and lights our homes. 

Energy is needed for our bodies to grow. 

Scientists define energy as: 

 Energy is the ability to do work. 

  Forms of Energy
 Energy is found in different forms 

such as light, heat, chemical energy, etc. 

We can put all the forms of energy into two 

categories: potential and kinetic.

1. Potential Energy

 Potential energy is energy that is stored in an object due to change in its 

position. It is written as P.E. 

 When we stretch a rubber band or lift a stone to 

some height, energy is stored in these objects. This 

energy is called potential energy (Fig.8.2). 

 A brick on the ground cannot do any work. But 

when we raise the same brick, energy is stored in it. 

The brick can do work due to the potential energy. 

 The energy in the wound up spring of a toy car 

is potential energy. This energy can causes the toy 

car to move. 

 When we put a stone in the sling of a catapult 

and stretch its rubber, potential energy stores in it. 

This energy can throw away the stone (Fig.8.3). 

 The hands of a mechanical watch move due 

to the potential energy stored in its spring. 

 There are several different forms of potential energy. 

Chemical Energy

 Chemical energy is a form of potential energy. It is stored in food, 

Fig.8.2: A stretched rubber 
band possesses potential 
energy.

Fig.8.3: Potential energy
is in the stretched sling 
of the catapult. 
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Fig.8.1: The horse uses energy to run.



batteries and fuels such as coal, petrol and natural gas. Food, fuels and 

batteries release chemical energy as a result of chemical reactions. 

Stored Mechanical Energy

 Mechanical energy is energy stored in the 

objects by the application of force. Compressed 

springs and stretched rubber bands possess stored 

mechanical energy.

Gravitational Energy

 Gravitational energy is energy stored in an 

object due to its height. When we raise a brick up to 

some height, it possesses gravitational energy.

Nuclear Energy

 Nuclear energy is energy stored in the nucleus 

of an atom. Very large amount of energy can be 

released when a nucleus of an atom splits.

Fig.8.4: The boy on the
slide has potential energy.

2. Kinetic Energy

 Energy in a body due to its motion is called kinetic energy. A moving bus 

and running tap water possess kinetic energy. It is 

written as K.E.

 The amount of kinetic energy depends on the 

mass of the object and its speed. A train has more 

kinetic energy than a car moving at the same speed. 

 The world is full of movement. Moving objects 

have kinetic energy.

 The moving air or wind has kinetic energy. It 

Fig.8.5: The moving water 
causes the boat to move.

Activity 8.1
Take a few pieces of chalk and put them on the ground. Take 
a brick. Raise it to a certain height and drop it on the chalk 
pieces. What happens? The chalk pieces break into smaller 
pieces. 

What do you learn from this experiment? 

A raised brick is able to do work because it 
possesses potential energy. 
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can move leaves and twigs of trees. 

 Flowing water in a river can move things in it. It has kinetic energy. 

 There are several other forms of energy. 

Heat Energy

 Heat  is  a form  of energy. It is  the  movement  of  particles  with in  the

substance. When we heat up an object, its particles move and collide  faster. Heat 

can move from one place to the other. Heat cooks our food. It changes solids into 

liquids and liquids into vapours. The Sun is a major source of heat for us. 

Light Energy

 Light is a form of energy. The Sun is the major source of 

light for us. Light helps plants to make food. Some calculators 

use light energy to work. The light passing through the lens of 

a camera makes an image on the film.

Electrical Energy

 Electrical Energy is the movement of electrical charges. 

Electrical charges moving through a wire is called electricity. 

We use many appliances at homes which use electricity. Can 

you name such appliances? Lightning is another example of 

electrical energy. 

Sound Energy

 Sound is also a form of energy. Sound energy 

is produced by the vibrating body. Place small pieces 

of paper on the surface of a stereo deck. The sound 

energy causes the pieces of paper to move. When 

you speak, your sound vibrates the eardrums of your 

friend. The energy in sound is far less than other forms 

of energy. 

Fig.8.6: The fan uses 
electrical energy.

Activity 8.2
 Place four empty plastic bottles on the 
floor in a row. Roll a tennis ball towards them. 
What will happen? Your rolling ball can do a 
work. It knocks down the plastic bottles. What 
form of energy is present in the rolling ball?

Fig.8.7: Sound is a 
form of energy.
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  Conversion of Different Forms of Energy

 Conversion of energy means energy changes. One form of energy can be 

changed into another form. Let us discuss some energy changes.

1. When we lift a toy car to the top of the ramp, potential 

energy is stored in it (Fig.8.8). When we let it go down 

the ramp, it moves and gains kinetic energy. 

2. Wood, natural gas, petrol, etc. all fuels have chemical 

energy (potential energy). When we burn these 

fuels, their energy  changes to light and heat energy.

3. When we switch on a bulb, the electrical energy 

changes into light energy.

4. We eat food. When we run, the chemical energy (potential energy) of food 

changes to which energy?

5. Switch on the radio. Can you explain the inter-conversion energies?

Fig.8.8: Potential energy 
of the toy car changes
 into kinetic energy.

In a kitchen
potential 
energy 

heat and 
light energy

In a bus
stored energy
(potential energy)

moving energy
(kinetic energy)

petrol
For a diver
stored energy
(potential energy)

moving energy
(kinetic energy)

Activity 8.3
You will need:   ]  a long bend piece of cardboard   

]  3 identical books     ]  a small metal or golf ball       

]  a small piece of cardboard

Procedure

1. Raise the bend piece of cardboard by placing a book under its one end.

2. Put the ball at the top. The ball has potential energy.

3. Let the ball roll down the long cardboard to strike the small piece of cardboard. 
The rolling ball has kinetic energy which displaces the piece of cardboard.

4. Set the apparatus again and repeat your experiment with two books and then 
three books under the long cardboard.

Observe the energy of the ball when lie on the high place.

Things to think: Which type of energy has changed into the other?
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  Conservation of Energy
 About a hundred years ago, a few scientists performed some 

experiments. They concluded that:

 Energy cannot be made nor it can be destroyed but energy can be 

changed from one form to another. This fact is known as the law of 

conservation of energy. 

 Consider a pendulum (a hanging ball) 

swinging back and forth (Fig.8.9). When the ball 

stops for a moment at the highest point in its 

swing, it has no kinetic energy. The energy 

is all potential. When it comes down at 

the lowest point on its swing, its 

speed is greatest. Here the 

pendulum has no potential energy. 

The energy is all kinetic. The pendulum keeps 

swinging, changing the forms of energy. But 

the total amount of energy remains constant.

 When after a long time the pendulum 

stops its swinging, what happens to its energy? Is this energy lost? No, 

according to the law of conservation of energy, the energy cannot be made or 

destroyed. It simply changes its form. 

 In case of pendulum in each swing, very small amount of its energy 

changes to heat energy which increases the temperature of the 

string and the ball. Heat dissipates in the atmosphere.

Fig.8.9: Conservation of energy
in a moving pendulum

KE increasing
PE decreasing

KE 
increasin

g

PE 

decreasin
g

Fig.8.10:  When we twist the propeller of this
plane, it stretches the rubber band. The rubber 
band stores potential energy in it. How will 
this energy be transformed?

propeller

rubber
band

When you remove the lid of the box given to you 
by your friend, you are terrified when the jack-in-
the-box springs up. In fact a jack-in-the-box has 
potential energy, stored in it.

Don't 

be afraid.
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Activity 8.4
_ Lift a stone to throw it up.
_ The stone has very little potential energy in your hand.
_ Your arm gives energy to the stone which is now moving. 

The stone has kinetic energy.
_ The stone is going higher and higher. The higher the 

body, the more potential energy it has. The stone also 
has kinetic energy during its flight.

_ At a certain height the stone stops. Here, it has no kinetic 
energy, while its potential energy is maximum. 

_ All its kinetic energy has transformed into potential 
energy.

_ On the way back, gradually the stone loses its potential 
energy and gains kinetic energy.

_ On reaching the ground its potential energy becomes 
zero and all the potential energy is transformed into 
kinetic energy, just like at the start of throw.

Conclusion: Energy can change from one form to another, 

kinetic energykinetic energykinetic energy

kinetic +
potential
energy

less kinetic,
more potential
energy

only potential
energy

  Energy Converters
 Energy can change its form. Scientists have 

developed such devices which change the form of 

energy. These devices are called energy converters or 

energy changers. We use many energy converters in 

our everyday life (Fig.8.11).

i. A lamp is an energy converter. It changes electrical 

energy to light energy.

ii. A television converts electrical energy to light energy 

(picture) and sound energy.

iii. A radio is a good example of energy converter. It 

changes electrical energy to sound energy.

iv. An electric drill is used to make holes in wood and 

metal. A drill converts electrical energy to mechanical 

energy (kinetic energy).

v. Washing machine is a common energy converter 

which is used in our homes. It changes electrical 

energy to mechanical energy.

Fig.8.11: A few energy 
converters
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vi. A calculator with a cell converts electrical energy to light 

energy. Some calculators convert solar energy (from the 

sun) to electrical energy and then to light energy. Fig. 8.12: 
A calculator

 There are many sources of energy such  as coal, oil and natural gas.  There are many sources of energy such  as coal, oil and natural gas. 

These fuels are called fossil fuels. These fuels would not last forever. They are These fuels are called fossil fuels. These fuels would not last forever. They are 

not recoverable. These sources are called non-renewable energy sources. not recoverable. These sources are called non-renewable energy sources. 

 The shortage of fossil fuels will create serious energy problems. We must  The shortage of fossil fuels will create serious energy problems. We must 

look for alternative sources of energy that can be recovered. These sources are look for alternative sources of energy that can be recovered. These sources are 

called renewable energy sources.called renewable energy sources.

 Renewable sources of energy include wood, water, wind, animal wastes,  Renewable sources of energy include wood, water, wind, animal wastes, 

sunlight and tides of sea. sunlight and tides of sea. 

Hydro-electric Energy Hydro-electric Energy 

 The kinetic energy of flowing water is transformed into electrical energy.  The kinetic energy of flowing water is transformed into electrical energy. 

This energy is called as hydro-electric energy. Dams are built to obtain this energy.This energy is called as hydro-electric energy. Dams are built to obtain this energy.

  Renewable Energy Sources 
 There are many sources of energy such  as coal, oil and natural gas. 

These fuels are called fossil fuels. These fuels would not last forever. They are 

not recoverable. These sources are called non-renewable energy sources. 

 The shortage of fossil fuels will create serious energy problems. We must 

look for alternative sources of energy that can be recovered. These sources are 

called renewable energy sources.

 Renewable sources of energy include wood, water, wind, animal wastes, 

sunlight and tides of sea. 

Hydro-electric Energy 

 The kinetic energy of flowing water is transformed into electrical energy. 

This energy is called as hydro-electric energy. Dams are built to obtain this energy.

Do you 
know?

Plants are energy converters too. They change solar 

energy to potential energy (food).

Activity 8.5
_ Take a wind-up toy. It works by means of a spring. Do  

you know that it is also an energy converter?

_ Wind up the key of this toy.

_ Put the toy on the ground. It can run along the ground.

 What energy changes have taken place?

 You provide energy to the spring that stores in the 
spring in the form of potential energy. When put on the 
ground, the movement of the toy shows that potential 
energy of the spring becomes kinetic energy.

Energy Conservation

 Think! Has the energy lost in the above experiment. No! If you play with 
the toy for a long time, you will notice that the toy heats up. It also produces 
sound during movement. The energy in the toy is converted into heat and sound 
energy which are dissipated in atmosphere. The energy is not lost but conserved 
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 The water required for producing hydro-electric energy is available free of  The water required for producing hydro-electric energy is available free of 

cost.cost.

 Hydal power stations do not add pollution to atmosphere.  Hydal power stations do not add pollution to atmosphere. 

Wind EnergyWind Energy

 Wind has kinetic energy in it. A windmill is a  Wind has kinetic energy in it. A windmill is a 

machine which has blades. These blades move by machine which has blades. These blades move by 

the energy of wind. In recent years, a wind mill is the energy of wind. In recent years, a wind mill is 

being used to produce electricity. A wind farm being used to produce electricity. A wind farm 

(consists of about 100 windmills) is used to (consists of about 100 windmills) is used to 

generate electricity in greater amount.generate electricity in greater amount.

 Wind energy is available without any cost. Wind energy is available without any cost.

 Wind energy does not cause any pollution. Wind energy does not cause any pollution.

BiogasBiogas

 Biogas is a mixture of gases. These gases are formed by the decay of  Biogas is a mixture of gases. These gases are formed by the decay of 

animal wastes and water. A biogas plant is used to produce this gas. Biogas can animal wastes and water. A biogas plant is used to produce this gas. Biogas can 

be used as a fuel in homes. We can use the remaining material as a fertilizer. The be used as a fuel in homes. We can use the remaining material as a fertilizer. The 

plant for biogas is also called gobar gas plant.plant for biogas is also called gobar gas plant.

 Biogas is cheaper than any other fuel. Biogas is cheaper than any other fuel.

 It produces less pollution as compared to coal and petroleum. It produces less pollution as compared to coal and petroleum.

Solar EnergySolar Energy

 The Sun is the ultimate source of energy on Earth. The energy coming  The Sun is the ultimate source of energy on Earth. The energy coming 

from the Sun is called solar energy. Solar energy can from the Sun is called solar energy. Solar energy can 

be changed into electricity with the help of solar cells. be changed into electricity with the help of solar cells. 

Solar energy can be an effective renewable energy Solar energy can be an effective renewable energy 

source in our country. source in our country. 

 Solar energy comes on the Earth free of cost. Solar energy comes on the Earth free of cost.

 This energy is also pollution free. This energy is also pollution free.

 There is a lot of solar energy coming on the Earth. There is a lot of solar energy coming on the Earth.

Tidal EnergyTidal Energy

 The winds when blow over the surface of the sea,  The winds when blow over the surface of the sea, 

cause tides in it. In some countries, these tides are used to make electricity. cause tides in it. In some countries, these tides are used to make electricity. 

 Energy from sea tides is also free of cost. Energy from sea tides is also free of cost.

 This energy does not cause any type of pollution. This energy does not cause any type of pollution.

 The water required for producing hydro-electric energy is available free of 

cost.

 Hydal power stations do not add pollution to atmosphere. 

Wind Energy

 Wind has kinetic energy in it. A windmill is a 

machine which has blades. These blades move by 

the energy of wind. In recent years, a wind mill is 

being used to produce electricity. A wind farm 

(consists of about 100 windmills) is used to 

generate electricity in greater amount.

 Wind energy is available without any cost.

 Wind energy does not cause any pollution.

Biogas

 Biogas is a mixture of gases. These gases are formed by the decay of 

animal wastes and water. A biogas plant is used to produce this gas. Biogas can 

be used as a fuel in homes. We can use the remaining material as a fertilizer. The 

plant for biogas is also called gobar gas plant.

 Biogas is cheaper than any other fuel.

 It produces less pollution as compared to coal and petroleum.

Solar Energy

 The Sun is the ultimate source of energy on Earth. The energy coming 

from the Sun is called solar energy. Solar energy can 

be changed into electricity with the help of solar cells. 

Solar energy can be an effective renewable energy 

source in our country. 

 Solar energy comes on the Earth free of cost.

 This energy is also pollution free.

 There is a lot of solar energy coming on the Earth.

Tidal Energy

 The winds when blow over the surface of the sea, 

cause tides in it. In some countries, these tides are used to make electricity. 

 Energy from sea tides is also free of cost.

 This energy does not cause any type of pollution.

Fig.8.13: A wind farm

Fig.8.14: This house uses 
solar energy.
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Chapter ReviewChapter ReviewChapter Review

  Energy in Our Lives
 Our body uses energy all the time; even when we sleep, our body 

requires energy. Our body needs energy to grow, to move and to keep warm. 

 Our body gets energy from food. The food has stored energy. Our body 

changes this energy to the kinds of energy it needs, like heat energy and kinetic 

energy.

  Energy Transfer in an Environment
 Green plants use sunlight to grow and make food. This solar energy is 

stored in the form of chemical energy of food. Animals and human beings eat the 

food prepared by the plants. The chemical energy of food transfers to their 

bodies. The bodies of animals and human beings change the chemical energy 

of food to the kinds of energy they need. Heat energy and kinetic energy then 

dissipate in atmosphere. Similarly, solar energy causes wind energy, sea tides 

energy and many other forms of energy. All these energies change their form 

and at the end dissipate in atmosphere.

To the 
atmosphere

EnergyFig.8.15: The heat energy 
comes from the Sun, passes
through different organisms
and in the end dissipate in 
atmosphere.

1. Energy is the ability of a body to do work. Energy comes in many forms. 

2. The energy due to the position of a body is called potential energy.

3. A moving body possesses kinetic energy.

4. One form of energy can be changed into another form. At the end energy 

dissipates in atmosphere. 

5. The total energy in the universe is constant.

6. Energy converters are the devices which can change the form of energy.

7. Wind, water, Sun, biogas and sea tides are renewable sources of energy.

Going up the stairs or climbing a hill is always tiring. Why?
Point to think!
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1. Write proper term/word against each statement. 

i. The fact that energy cannot be created or destroyed

ii. Kinetic energy of flowing water that is transformed into electricity

iii. A mixture of gases formed by the decay of animal wastes and water

iv. The energy possessed by a stretched rubber band

v. Energy coming from the Sun

2. Circle the letter of the best answer.

i. All the planets which are orbiting around the Sun possess:

 (a) potential energy (b) kinetic energy

 (c) sound energy (d) electrical energy

ii. A diver getting ready to dive has:

 (a) hydal energy (b) chemical energy

 (c) kinetic energy (d) potential energy

iii. A drill converts:

 (a) kinetic energy to electrical energy 

 (b) electrical energy to potential energy

 (c) electrical energy to heat energy 

 (d) electrical energy to mechanical energy

iv. A car engine gets hot after a long ride because:

 (a) it contains lot of electrical energy 

 (b) the Sun heats the engine

 (c) the energy of motion produces waste heat

 (d) the battery keeps it warm

v. When we come down the stairs, we lose:

 (a) kinetic energy (b) potential energy

 (c) sound energy (d) heat energy

3. Answer the following questions in detail.

i. What is the difference between potential and kinetic energy? Give two 

examples.

ii. Define and explain the “law of conservation of energy”.

iii. Describe at least three renewable sources of energy.

iv. Write a note on “energy transfer in an environment”.

4. Extend your thinking.

i. How can the kinetic energy of truck be increased without increasing its 

speed?
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ii. What energy does a skier has at the top of a hill and coming down a hill?

iii. How can solar energy be helpful to Pakistan in overcoming electricity 

shortage?

iv. What energy changes takes place as a tube light is turned on?

v. You turn on an electric fan to cool off. Describe the energy conversion 

involved.

vi. Imagine that you drop a ball. It bounces a few times, but then it stops. Your 

friend says that the ball has lost all of its energy. Using what you know about 

the law of conservation of energy, respond to your friend’s statement.

5. Concept Map

 Complete the concept map using the following words.

 food,    sunlight,    fuel,   animals,   heat,    light

Take five marbles and place them in a row. Pick up the marble closest to you and roll 
it towards the end of the row of marbles. The impact of the marble you rolled causes 
a transfer of energy between the marbles in the row. As a result the marble at the 
other end is moved forward. This happens without the other marbles moving. From 
where did the last marble get this energy?

Science ProjectScience ProjectScience Project

which can be stored in

used energy to do work

burn to produce

The demand for oil and gas is increasing day by day due to the rapid increase in 
the population of our country. We have to spend a lot of money on petroleum 
products. The increased use of petroleum products also produces a lot of 
pollution. Why do you think it is necessary for our country to adopt alternating 
energy sources, such as wind energy, solar energy, hydro-electric energy and 
biogas energy? 

Computer 
  Links

http://38.96.246.204/kids/energy.cfm?page=1
http://www.ftexploring.com/energy/enrg-types.htm
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