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Hands up if...



Presenter
Presentation Notes
Starter: ‘Hands up if’ questions will appear on your click.

Questions can be posed one by one so that children notice the number of them putting their hands up and then ask them what all the activities have in common – they all require energy
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You have ever put batteries into
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Hands up if...

You have been in a car or a
boat or a train or a plane

You plug devices into the
sockets at home to charge

You have ever put batteries into
a toy or appliance

You have ever made a cake

= \What do all these activities have in common?


Presenter
Presentation Notes
Starter: ‘Hands up if’ questions will appear on your click.

Questions can be posed one by one so that children notice the number of them putting their hands up and then ask them what all the activities have in common – they all require energy



What
IS energy”?

* Energy gives us the power
to make things happen
* |t can be gathered and stored
= We need energy to live
= WWe need energy to grow
= WWe need energy to move
= Where does your energy come from?

= There are many different types of energy
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Presenter
Presentation Notes
Start the lesson by asking the question ‘what is energy?’  As you elicit responses from children, use single clicks to bring up simplistic definitions, this will be elaborated on later.
 
Ask children to think about how their body uses energy – to keep warm, to move 
 
Where does your energy come from?  – the types of foods and drinks we consume contain chemical energy that is converted by our bodies into the types of energy we need (heat energy, kinetic energy etc)
 
Introduce the fact that there are many types of energy.



Potential
energy

* This is the energy stored
within a body or object

* |t has the potential to transform
into other energy

= A mountain bike at the top of a hill
has potential energy

= A fully wound mechanical Yo-yo also
has potential energy


Presenter
Presentation Notes
If something has ‘potential’, what does this mean? – Being capable of having or developing something
 
Introduce the idea of potential energy as energy stored before use, you might like to use a prop like a yoyo, wind-up toy or torch to demonstrate this.
 
Where else might you find potential energy? - answers may include: A coiled spring, a drawn bow or catapult, a runner in the starting blocks, a cyclist / skateboarder / roller skater at the top of a hill, a rocket before launch, a person at the top of a slide or jump etc
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Elastic energy

« Elastic energy is a form
of potential energy

 Elasticity is when a material is
stretched or squeezed but then
returns to its original shape

= A compressed spring and a stretched
elastic band both have elastic energy

= Can you suggest an Olympic sport that
relies on elastic potential energy?


Presenter
Presentation Notes
You may like to use the example of the surface of a trampoline as having potential elastic energy. Once jumped on it displays elastic energy.
 
What is the difference between elasticity and plasticity? – If something has elasticity it can be manipulated and deformed but this deformation is reversable, if something has plasticity it can be manipulated and will deform but this is irreversible
 
Can you suggest an Olympic sport that relies on elastic potential energy? – archery: drawing back the string in the bow forms elastic energy, diving: a diving board has potential elastic energy, pole vault: the pole bends forming a spring like elastic energy (accept any other applicable answers like trampolining)
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Gravitational
energy

« A parachutist waiting in a
plane has potential energy

* Once they jump, gravitational
energy means they fall to earth

» What increases as the gravitational
energy is transformed into kinetic energy
as the parachutist falls?

= Because of the pull of the earth called
gravity, the falling parachutist also has
gravitational energy


Presenter
Presentation Notes
This is a good point at which to highlight that several different kinds of energy can be in play at the same time.
 
What increases as the gravitational energy is transformed into kinetic energy as the parachutist falls? – Speed
 
What type of energy is gravitational energy? – gravitational energy is a form of potential energy
 
Whilst we cannot see it, gravity is the natural pull of the earth which means that the parachutist falls from the aircraft back towards the earth.



Task 1: Fill in the gaps

« Using the words in the list below, fill in the gaps in the

following sentences
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clockwork
toy

gravitational
energy

Elasticity

speed

trampoline

Potential
energy

is the ability of a material to be stretched or compressed
and return to its original form. The surface of a
demonstrates this when we jump on it.

is the energy stored within a body or object. A good
example of this is a fully wound

» An archer draws back the string of their bow to provide
which will launch the arrow when they let go.

» An object dropped from a height has

As the object falls it gathers :



Presenter
Presentation Notes
Task 1 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
Ask children to use the words in the list to fill in the gaps in the sentences – once you have gone through the task, the answers will appear one by one on the click of the mouse
 
There is a brief extension task on the worksheet
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Mechanical
energy

 This fairground ride is raised
using mechanical energy

* This mechanical energy can
be stored before use

» This mechanical arm stops briefly
at the top before swinging down



Presenter
Presentation Notes
What is a mechanism? - A mechanism is a system of parts that translate energy input into an action for example when you pedal a bike this action causes the gears to rotate and the wheels to turn resulting in movement
 
When the mechanical arm stops at the top of its rotation, what type of potential energy does it have? – at the top of the rotation the ride will have potential gravitational energy
 
Other examples of mechanical energy include: Anything with a working mechanism – a construction crane, windmill, engine, bike, gears, scissors and shears, clock etc.
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Sound energy

« Sound energy is energy
that we can actually hear

« Sound energy is caused by the
vibration of particles

= WWhen we sing, vibrations in
our voice box make a sound

= What process produces sound
energy from a bell?

= \What term do we use to describe
different levels of sound?



Presenter
Presentation Notes
Suggest that children gently put their fingers on their voice box and make a note like ‘la’, they should feel gentle vibrations.
 
What process produces sound energy from a bell? – the clapper hangs on a pivot and when the bell is swung it strikes the body of the bell causing a vibration and sound.  Bells are made from ‘sonorous’ materials like bronze and brass and so the vibrations cause a ringing sound
 
What term do we use to describe different levels of sound? – volume (although sound intensity is measured in decibels)
 
How might we demonstrate sound energy visually? – using a drum, place rice or confetti on the skin of the drum and gently beat the drum, the vibrations will cause the rice/paper to jump demonstrating the energy of the sound generated.  This can also be done (with care and permission!) with confetti on a speaker cone
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Thermal
energy

« Thermal energy is different
from temperature and heat

» A catalyst like electricity, heat
or friction is used to excite the
molecules in a substance

= This forms kinetic energy, like the
bubbling of water boiling in a kettle which
is then transformed into thermal energy

» Thermal energy is transferred through heat

WESTMILL
|

SUSTAINABLE ENERGY TRUST



Presenter
Presentation Notes
Good examples of catalysts are rubbing your hands together, boiling an electric kettle or putting a pan of water on a campfire.
 
Thermal energy is transferred by conduction, convection or radiation through heat.
 
The hotter an object is, the more thermal energy it has.
 
What word do we use for the measurement of thermal energy? – temperature
 
What do we call the natural thermal energy that can be used to generate electricity and heat for homes? - Geothermal energy is thermal energy generated and stored in the Earth. It can be seen at places where the earth’s crust is so thin that water near the surface is heated to form steam�
In some parts of the world this is evident in eruptions called geezers or hot pools (Iceland) but when deeper down, it can also be pumped to the earth’s surface for use in heating and electricity
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Light energy

 Light is a vital source of
energy for the whole planet

= Can you name a natural source
of light energy?

* In the past we brought light into
our homes by burning fuels such
as gas, oil, wood and coal

= What is the most common type of energy
that we convert into light energy nowadays?

= Different types of light bulb include incandescent,
tungsten, halogen, fluorescent, LED and neon

11


Presenter
Presentation Notes
Ask children if they can name a natural source of light energy – The sun and also stars as well as fire, children may also suggest the moon which is a good observation although it is important to note that  moonlight is the reflected light of the sun
 
You might like to discuss the type of light bulbs children have in their homes and why they might now choose LED bulbs instead of incandescent bulbs.
 
LEDs although currently more expensive are more efficient (requiring and loosing less energy) and lasting longer (the average lifespan of an incandescent bulb is 1,200 hours versus 25, 000 hours for an LED bulb of equivalent strength!)
 
If an incandescent bulb is bought for £0.80 and lasts for 1,200 hours and the equivalent LED bulb is bought for £3 and lasts for 25,000, how many of each bulb would you use over a 10-year period and what would the cost for each be? – Incandescent: you would need 73 bulbs at a cost of £58.40 LED: you would need 4 bulbs at a cost of £12 (10 years = 87600 hours)
 
What is the most common type of energy that we convert into light energy nowadays? – Electricity:  Electric light is formed when an electric current is passed through a fine wire in the element
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Chemical
energy

 Chemical energy is stored
within the compounds of a
material or type of matter

* Potential chemical energy is
realised when a catalyst causes
a chemical reaction

= The friction of striking a match
results in a chemical reaction

» What happens when we burn wood
or coal on a BBQ?

= \What other chemical reactions release
12 energy that we can use?


Presenter
Presentation Notes
Explain that chemical energy is also a form of potential energy as it is usually stored within a compound, for example: Coal, wood, food etc and is then released due to a chemical reaction with another material or substance.
 
What does the word catalyst mean? – A catalyst is a substance or act that initiates or speeds up a chemical reaction, for example temperature is used as a catalyst in food preparation
 
What happens when we burn wood or coal on a BBQ? – as the material burns, the chemical energy within the compound (wood or coal) is converted to heat and light energy
 
What other chemical reactions release energy that we can use? – good examples include: the food we eat which is converted from chemical energy into other forms of energy to be used by our bodies.  Plants photosynthesize energy from the sun into chemical energy.  Batteries store chemical energy which is converted into electricity 
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Kinetic energy

* Fuelled by what we eat and
drink, we all have chemical
potential energy

 When we walk, run or jump this
is converted into kinetic energy
= This is the energy of movement

= \What other types of energy can be
converted into kinetic energy?

= |f a skier skis down a mountain, at what
point on the slope will the kinetic energy
be greatest, at the top middle or bottom?

T



Presenter
Presentation Notes
Kinetic energy builds with movement as speed increases and is lost as movement and speed reduce. 
 
Ask children what other types of energy can be converted into kinetic energy – mechanical energy, for example turning the pedals of a bike causes the bike to move. Electrical energy for example an electric train or car.  Light energy, waves of light travel from the sun (the speed of light).  Sound energy, vibrational waves can be converted into kinetic energy.  Thermal energy for example the heat of a candle can cause a pinwheel to turn etc
 
If a skier skis down a mountain, at what point on the slope will the kinetic energy be greatest, at the top middle or bottom? – At the top of the mountain the skier has potential energy, as their speed build so does the kinetic energy and as the slow down, they lose kinetic energy thus kinetic energy is greatest just before they reach the bottom
 
How can kinetic energy be transformed into electrical energy? – the kinetic energy of the wind is used to turn wind turbines which in turn power a generator, creating electrical energy.  The kinetic energy of steam can be used in the same way
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Electrical
energy

« Electrical energy is the energy
that powers our homes as well as
our devices and appliances

* Moving electrons form an
electrical current

= Other types of energy can be
converted into electrical energy

= \What natural form of electrical
energy might we see on a stormy day?

WESTMILL =
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Presenter
Presentation Notes
The electrical energy we use comes from a wide range of sources including oil and gas, wind, solar, nuclear, wave and tidal and biomass.
 
Other types of energy can be transformed/converted into electrical energy including chemical, thermal, kinetic and mechanical.
 
Electrical energy itself can be transformed into many other forms of energy including heat energy and light energy.
 
What natural form of electrical energy might we see on a stormy day? – lightening
 
Which British scientist discovered the fundamental principle of electricity generation in the early 1800s? - Michael Faraday
 
The sources of electrical energy will be discussed in much more depth in the next lesson presentation.
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Types of energy



Presenter
Presentation Notes
You can choose whether to show the video clip as it will only commence once you have clicked on the ‘play’ icon.
 
The clip runs for [5m00s] and nicely consolidates learning and reviews the different types of energy.
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« Match the types of energy with the relevant images below

Electrical Kinetic

Chemical Elastic

Thermal Sound

Light

»»»»
-



Presenter
Presentation Notes
Task 2 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
Ask children to match the types of energy listed in the boxes with the relevant image – arrows will appear one by one on the click of the mouse
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« Match the types of energy with the relevant images below

Electrical Kinetic Chemical Elastic Thermal Sound Light



Presenter
Presentation Notes
Task 2 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
Ask children to match the types of energy listed in the boxes with the relevant image – arrows will appear one by one on the click of the mouse



WESTMILL

Task 2: Energy match

[

SUSTAINABLE ENERGY TRUST l

« Match the types of energy with the relevant images below

Electrical Kinetic Chemical Elastic Thermal Sound Light



Presenter
Presentation Notes
Task 2 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
Ask children to match the types of energy listed in the boxes with the relevant image – arrows will appear one by one on the click of the mouse



WESTMILL

Task 2: Energy match WesET]j)

SUSTAINABLE ENERGY TRUST
T —

« Match the types of energy with the relevant images below

Electrical Kinetic

Chemical Elastic

Thermal Sound

Light

““““
-



Presenter
Presentation Notes
Task 2 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
Ask children to match the types of energy listed in the boxes with the relevant image – arrows will appear one by one on the click of the mouse



WESTMILL

Task 2: Energy match WesET]j)

SUSTAINABLE ENERGY TRUST

« Match the types of energy with the relevant images below

Electrical Kinetic Chemical Elastic Thermal Sound Light



Presenter
Presentation Notes
Task 2 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
Ask children to match the types of energy listed in the boxes with the relevant image – arrows will appear one by one on the click of the mouse



WESTMILL

Task 2: Energy match WesET]j)

SUSTAINABLE ENERGY TRUST

« Match the types of energy with the relevant images below

Electrical Kinetic Chemical Elastic Thermal Sound Light



Presenter
Presentation Notes
Task 2 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
Ask children to match the types of energy listed in the boxes with the relevant image – arrows will appear one by one on the click of the mouse



WESTMILL

Task 2: Energy match WesET]j)

SUSTAINABLE ENERGY TRUST
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Presentation Notes
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Energy
transformation

* One type of energy can
be transformed into another

« This process is also known
as energy conversion

= For example, when we plug in and
switch on a radio, electrical energy
is converted into sound energy
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Presenter
Presentation Notes
A nice way to describe energy transformation is using the example of a music box or windup radio or torch in which mechanical energy is transformed/converted into electrical energy which in turn transforms into either sound or light energy.
 
What energy transformation takes place when we pedal a bicycle? – the chemical energy in your muscles is converted into kinetic energy, the movement of your legs which move the pedals which is transferred into mechanical energy which is transferred into kinetic energy, the movement of the bike
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Conversion
systems

« Several different types of energy
may be at play at the same time

» Like a bicycle, a torch is really
system of parts used to transform
or convert energy

= Positive and negative terminals on the
battery are connected causing a reaction
which allows electrons to flow between them

WESTMILL
\
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Presenter
Presentation Notes
Explain that many products are design to convert energy systematically to achieve an outcome as efficiently as possible.
 
What type of energy does a battery contain?  – potential chemical energy
 
The positive(cathode) and negative (anode) terminals on the battery are connected causing a chemical reaction with the electrolyte (the contents of the battery e.g. lithium but varies) so that electrons can flow between them creating electricity.
 
What is the outcome of this transformation? – light energy (and depending on the type of bulb, some level of heat energy)
 
What happens in a ‘disposable’ battery after continued use? -  Overtime, the electrodes and electrolytes become less reactive until they are exhausted
 
How is a re-chargeable battery re-charged? – mains electricity is applied, and the process is run in reverse.  This restores the properties of the electrodes and electrolytes so that they can generate electricity again 
 
A good example of a re-chargeable battery is a car battery.
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Energy loss

« Each time energy is changed
or transformed there will be
some normal loss of energy

= Arunner loses some of their energy
as their body heats up and they burn
calories (potential chemical energy)

 Nowadays we try to conserve energy
when and wherever we can
= Does lost energy simply disappear?

= Why might it be seen as a bad sign if a
car is very noisy or overheats regularly?

19


Presenter
Presentation Notes
You might like to refer back to light bulbs to help explain energy loss:  An incandescent bulb loses much of its energy through heat and so is less efficient than an LED bulb which gets far less hot.
 
Explain that this also happens to human beings and animals: A running dog will get hot and so it pants to cool itself down however the act of panting uses energy so the dog will be less inclined to keep running!
 
Does lost energy simply disappear? – the ‘lost’ energy doesn't actually disappear, it turns into other forms of energy for example heat, sound or light that are not usable 
 
Why might it be seen as a bad sign if a car is very noisy or overheats regularly? – excessive heat or sound indicates a loss of energy is likely due to a drop in efficiency caused by a mechanical malfunction
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Task 3: Transformation s,

* |ldentify the types of energy transformations that provide power
for the items or actions pictured below. What is the outcome?

» The first one has been done as an example...

Once lit, chemical
energy in the gas
canister is
transformed into
thermal energy or
heat for cooking



Presenter
Presentation Notes
Task 3 This slide can be used alone or in conjunction with the differentiated worksheet where children can write their answers in the table provided for recorded formative assessment.
 
An example has been given to help children understand the activity.
 
Ask children to identify the types of energy transformations that provide power for the items or actions pictured and ask them what the outcome will be – answer bubbles will appear one by one on the click of the mouse
 
Answers may vary in detail depending on the age group.
 
At the end of the lesson you might like to leave children with the thought that the total amount of energy in existence in our universe remains the same. Energy is neither created or destroyed however as we have seen, energy can be transformed or converted and so the forms that energy takes are ever changing!
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connection electrodes electricity heat batteries negative light
potential positive chemical electrons bulb
The torch uses which contain chemical
energy.
Each battery has two terminals or at each end, one
and one . The battery contains a

called an electrolyte.

When the switch is on, a is made allowing
electrons to flow between the terminals forming ,
which powers the .

The outcome of this transformation is __ energy however
some energy is lost through .
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Plenary Quiz - What have you learnt?
 
This can be done as a quick-fire hands up quiz or pupils can be given time to write down their own answers for formative assessment.
 
What type of energy is at play when you bounce on a trampoline? – Elastic energy
What name do we use for the energy of movement? – Kinetic energy
What type of energy does a battery have? – Potential chemical energy/chemical energy
What is meant by the term potential energy? – Having the possibility to develop into another type of energy for example chemical, mechanical, gravitational etc
What type of energy do we use to power or charge our devices? – Electrical energy
What other word do we use when one type of energy is converted into another? - Transformation
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