
A
Q

A
 G

C
S

E 
P

h
y

si
cs

 P
a

p
e

r 
1

@SinclairEducation

Content you will NOT be assessed on

Content you CAN BE be assessed on

@SinclairEducation

Energy
Paper 1
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1.1.1 Energy Stores and Systems

Key Term Definition

System An object or group of objects.

What is a system?
Think

Pair

Share

When a system 
changes the way 

energy is stored also 
changes.

You need to be 
prepared to 

describe some 
energy changes.

@SinclairEducation
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1.1.1 Energy Stores and Systems
Energy 
Store

Description Image

Magnetic

The energy stored when 
attracting poles are pulled 

apart or when repelling poles 
are pushed together.

Internal
The total kinetic and potential 
energy of the particles in an 

object.

Chemical
The energy stored in chemical 

bonds.

@SinclairEducation
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@SinclairEducation

1.1.1 Energy Stores and Systems
Energy 
Store

Description Image

Kinetic Energy of a moving object.

Gravitatio-
nal 

Potential

The energy stored in an object 
a height.

Elastic 
Potential

The energy stored when an 
object is stretched or 

compressed.

@SinclairEducation
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1.1.1 Energy Stores and Systems
Energy 
Store

Description Image

Nuclear
The energy stored in the 

nucleus of an atom.

Electrostatic

The energy stored when 
repelling charges have been 

moved closer together or 
when attracting charges have 

been pulled further apart.

@SinclairEducation
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1.1.1 Energy Stores and Systems

An object projected upwards.

Scenario:

Energy Changes

Kinetic Energy

Gravitational Potential 
Energy

@SinclairEducation
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1.1.1 Energy Stores and Systems

A moving object hitting an obstacle

Scenario:

Energy Changes

Kinetic Energy

Sound Waves

and

Thermal Energy
@SinclairEducation
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1.1.1 Energy Stores and Systems

An object accelerated by a constant force.

Scenario:

Energy Changes

This depends on the context!

Chemical Energy

Kinetic Energy

@SinclairEducation
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1.1.1 Energy Stores and Systems

An object accelerated by a constant force.

Scenario:

Energy Changes

This depends on the context!

Gravitational 
Potential Energy

Kinetic Energy

@SinclairEducation
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1.1.1 Energy Stores and Systems

A vehicle slowing down.

Scenario:

Energy Changes

Kinetic Energy

Thermal Energy

@SinclairEducation
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1.1.1 Energy Stores and Systems

Bringing water to a boil in an
electric kettle.

Scenario:

Energy Changes

Electric Current

Thermal Energy

@SinclairEducation
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What is the equation that you would use to
calculate kinetic energy?

Think

Pair

Share

Kinetic Energy = 0.5 x Mass x Speed2

Joules J

Kilograms
kg

Metres per second
m/s

Ek = ½ x m x v2

You may need to convert units!

Key Term Definition

Kinetic Energy The energy of a moving object.

1.1.2 Changes in Energy
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Convert Units 750g = 0.75kg

Write down the 
formula.

Ek = ½ x m x v2

Substitute Values Ek = ½ x 0.75 x 122

Do the Maths
Ek = 0.5 x 0.75 x 144

Ek = 54

Round and add 
units.

54J

A 750g book is thrown and has an initial speed of
12m/s. Calculate its kinetic energy. (4)

Usually 1 mark for this.

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do.  

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.1.2 Changes in Energy
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Convert Units 1.2kJ = 1200J

Write down the 
formula.

Ek = ½ x m x v2

Substitute Values 1200 = ½ x 1300 x v2

Do the Maths

1200 = 650 x v2

v2  = 1200 / 650
v2 = 1.8461538462
v = √1.8461538462

V = 1.35873244

Round and add 
units.

1.4m/s

A 1300kg car has 1.2kJ of kinetic energy. Calculate it
speed (5)

Usually 1 mark for this.

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do.  

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.1.2 Changes in Energy
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What is the equation that you would use to
calculate elastic potential energy?

Think

Pair

Share

Elastic Potential Energy = 0.5 x Spring Constant x Extension2

Joules J

Newtons per metre
N/m

Metres m

Ee = ½ x k x e2

You may need to convert units!

Key Term Definition

Elastic Potential 
Energy

The energy stored when an object is 
stretched or compressed.

1.1.2 Changes in Energy
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Convert Units 22cm = 0.22m

Write down the 
formula.

Ee = ½ x k x e2

Substitute Values Ee = ½ x 1.2 x 0.222

Do the Maths
Ee = 0.5 x 1.2 x 0.0484

Ee = 0.02904

Round and add 
units.

0.029J

A spring that has a spring constant of 1.2N/m is
stretched 22cm. Calculate its elastic potential energy.

Usually 1 mark for this.

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do. 

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.1.2 Changes in Energy
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Convert Units -

Write down the 
formula.

Ee = ½ x k x e2

Substitute Values 120 = ½ x 9.2 x e2

Do the Maths

120 = 4.6 x e2

e2  = 120 / 4.6
e2 = 26.0869565217
e = √26.0869565217

e =5.10753919

Round and add 
units.

5.1m

A spring has 120J of energy and and has a spring
constant of 9.2N/m. Calculate its extension. (4)

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do.  Do as much as 

the calculation that 
you can before 

rearranging. 

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.1.2 Changes in Energy
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What is the equation that you would use to
calculate gravitational potential energy?

Think

Pair

Share

Gravitational Potential Energy = Mass x Gravitational Field Strength x Height

Joules

J

Newtons per kilogram
N/kg

Metres
m

Ep = m x g x h

You may need to convert units!

Key Term Definition

Gravitational 
Potential Energy

The energy stored in an object at a height.

Kilograms kg

1.1.2 Changes in Energy
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What is the equation that you would use to
calculate gravitational potential energy?

Think

Pair

Share

Key Term Definition

Gravitational 
Potential Energy

The energy stored in an object at a height.

Weight = Mass x Gravitational Field Strength

You could be given weight in N. To find GPE multiply 
this by height.

1.1.2 Changes in Energy
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Convert Units 350g = 0.35kg

Write down the 
formula.

Ep = m x g x h

Substitute Values Ep = 0.35 x 9.8 x 2.8

Do the Maths Ep = 9.604

Round and add 
units.

9.6J

A 350g book is lifted 2.8m when gravitational field
strength is 9.8N/kg. Calculate the GPE.

Usually 1 mark for this.

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do. 

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.1.2 Changes in Energy
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Convert Units 1.1kJ = 1100J

Write down the 
formula.

Ep = m x g x h

Substitute Values 1100 = m x 9.8 x 7.21

Do the Maths

1100 = m x 70.658
m = 1100 / 70.658

m = 15.5679470124

Round and add 
units.

15.6kg

Calculate mass when a block is raised 7.21m and have
1.10kJ of GPE. Gravitational field strength is 9.8N/kg(5)

Usually 1 mark for this.

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do. 

Answer to 3 s.f which 
is the same as the 
values in the qu.

1.1.2 Changes in Energy
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Exam Practice L2

@SinclairEducation

1470J
Ep = m x g x h

1470 = 60 x 9.8 x h

1470 = 588 x h
h = 1470/588

2.5
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Exam Practice L2

@SinclairEducation

Ek = ½ x m x v2

Ek = ½ x 0.05 x 122

3.6

3.6
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Exam Practice L2

@SinclairEducation

Ep = m x g x h

3.6 = 0.05 x 10 x h

h = 3.6 / 0.5

7.2
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What is specific heat capacity?
Think

Pair

Share

Key Term Definition

Specific Heat 
Capacity

The amount of energy required to raise the 
temperature of one kilogram of the substance 

by one degree Celsius. 

1.1.3 Energy Changes in Systems



A
Q

A
 G

C
S

E 
P

h
y

si
cs

 P
a

p
e

r 
1

@SinclairEducation
SS/F SS/HCS/F CS/H

@SinclairEducation

What is specific heat capacity?
Think

Pair

Share

Key Term Definition

Specific Heat 
Capacity

The amount of energy required to raise the 
temperature of one kilogram of the substance 

by one degree Celsius. 

Change in Thermal Energy = Mass x SHC x Temp Change

Joules J

Kilograms
kg

Degrees Celsius °C

𝛥E = m x c x 𝛥θ

Joules per kilogram per degree Celsius
J/kg°C
 

1.1.3 Energy Changes in Systems



A
Q

A
 G

C
S

E 
P

h
y

si
cs

 P
a

p
e

r 
1

@SinclairEducation
SS/F SS/HCS/F CS/H

@SinclairEducation

Convert Units 200g = 0.2kg

Write down the 
formula.

𝛥E = m x c x 𝛥θ

Substitute Values 𝛥E = 0.2 x 129 x 10

Do the Maths 𝛥E = 258

Round and add 
units.

258J

Calculate the energy needed to increase the temperature
of a 200g gold block by 10°C. Its SHC is 129J/kg°C. (4)

Usually 1 mark for this.

Substitute. 1 mark for 
doing this. 

Show each step that 
you do.  

Answer to 3 s.f which 
is the same as the 
values in the qu.

1.1.3 Energy Changes in Systems
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Convert Units 9.56kJ = 9560J

Write down the 
formula.

𝛥E = m x c x 𝛥θ

Substitute Values 9560 = 0.85 x c x 25

Do the Maths

9560 = 21.25 x c
c = 9560 / 21.25

c = 449.8823529412

Round and add 
units.

450J/kg°C

Calculate the specific heat capacity of a 0.85kg block of
iron that increases in temperature by 25°C with 9.56kJ

Usually 1 mark for this.

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do.  

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.1.3 Energy Changes in Systems
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Exam Practice L2

@SinclairEducation

Change in temperature: 850℃

𝛥E = m x c x 𝛥θ

𝛥E = 20 x 420 x 850

7,140,000
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How can you use apparatus to determine the
specific heat capacity of a material?

Think

Pair

Share

1
Measure the mass 
of the material by 
using a balance.

2
Add a heater to the block and 

connect this to a powerpack that is 
connected to a joulemeter.

3
Add a thermometer and record the 

start temperature.

4
Turn the powerpack on.

1.1.3 Energy Changes in Systems
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How can you use apparatus to determine the
specific heat capacity of a material?

Think

Pair

Share

5
After 10 minutes turn the powerpack 
off, record the energy transferred and 

the temperature.

6
Use the equation: 𝛥E = m x c x 𝛥θ
 to calculate specific heat capacity.

1.1.3 Energy Changes in Systems
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To construct your own method to determine the specific heat
capacity of a material use the following structure.

Finding Mass
Measure the mass of the material by 

using a balance.

Finding 
Temperature 

Change

Use a thermometer to record the 
start and end temperature of the 

block.  Subtract the start temp from 
the end temp to find the  

temperature change.

Finding Energy 
Supplied

Measure the energy supplied using a 
joulemeter.

Finding Specific 
Heat Capacity

Use the equation 𝛥E = m x c x 𝛥θ to 
calculate specific heat capacity.

𝛥E = m x c x 𝛥θ

1.1.3 Energy Changes in Systems
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Why may you not find the exact specific heat
capacity of a material using this equipment?

Think

Pair

Share

Some energy will 
be transferred to 
the surroundings 

and won’t heat the 
block.

The temperature 
will not rise as high 
as it should for the 
energy transferred.

This will mean the specific heat capacity 
calculated will be higher than it should.

To reduce the heat loss the 
block should be wrapped in 

insulation.

1.1.3 Energy Changes in Systems
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1.1.4 Power

What is power?
Think

Pair

Share

Key Term Definition

Power
The rate at which energy is transferred or 

the rate at which work is done.

Power = Energy Transferred / Time

P = E / t
Watts

W

Joules
J

Seconds
s
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@SinclairEducation

1.1.4 Power

What is power?
Think

Pair

Share

Key Term Definition

Power
The rate at which energy is transferred or 

the rate at which work is done.

Energy Transferred = Work Done

So…
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@SinclairEducation

1.1.4 Power

What is power?
Think

Pair

Share

Key Term Definition

Power
The rate at which energy is transferred or 

the rate at which work is done.

Power = Work Done / Time

P = W / t
Watts

W

Joules
J

Seconds

s
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@SinclairEducation

1.1.4 Power

What is power?
Think

Pair

Share

Key Term Definition

Power
The rate at which energy is transferred or 

the rate at which work is done.

Power = Work Done / Time

Power = Energy Transferred / Time

An energy transfer of 1 joule per second 
is equal to a power of 1 watt!
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Convert Units
5 hours = 5 x 60 x 60 = 

18,000s

Write down the 
formula.

P = E / t

Substitute Values 1.5 x 109 = E / 18,000

Do the Maths
E = 1.5 x 109 x 18,000

= 2.7 x 1013

Round and add 
units.

2.7 x 1013 J

The electrical generators can provide 1.5 x 109W of
power for a maximum of 5 hours. Calculate the energy
transferred. (3) Usually 1 mark for this.

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Show each step that 
you do. 

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.1.4 Power
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1.2.1 Energy Transfers in a System

What is the law of the conservation of energy?
Think

Pair

Share

Key Term Definition

Law of the 
Conservation of 

Energy

A law that states that energy can be 
transferred usefully, stored or dissipated, 

but cannot be created or destroyed. 

This means that when ever there are 
energy transfers in a closed system, 
that there is no net change to the 

total energy. 

Energy In = Energy Out
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1.2.1 Energy Transfers in a System

What is the law of the conservation of energy?
Think

Pair

Share

In all system changes 
energy is dissipated.

However..

The energy is stored in 
less useful ways.

For example in this TV 
energy is wasted as 

thermal energy.
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1.2.1 Energy Transfers in a System

How can we reduce unwanted energy transfers?
Think

Pair

Share
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1.2.1 Energy Transfers in a System

How can we reduce unwanted energy transfers?
Think

Pair

Share

We can use lubricants

This reduces friction 
between surfaces.

Surfaces will now slide 
over each other more 

smoothly.

Less energy will be 
wasted as heat.
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1.2.1 Energy Transfers in a System

How can we reduce unwanted energy transfers?
Think

Pair

Share

Thermal insulation

Examples in the home 
include loft insulation, 
carpets and cavity wall 

insulation.

The insulation reduces 
the transfer of energy.
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1.2.1 Energy Transfers in a System

Some materials are good conductors of heat.

They have a high thermal conductivity.

The higher a 
materials 
thermal 

conductivity, the 
higher the rate 

of energy 
transfer by 
conduction.
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1.2.1 Energy Transfers in a System

What affects the rate of cooling of a building?
Think

Pair

Share

Thickness of the walls.

Thermal 
conductivity of the 

walls.

Insultation in the 
building.

Glazing

Draught excluders
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1.2.1 Energy Transfers in a System

How can we test the effectiveness of materials as
insulators?

Think

Pair

Share

1
Boil water in a kettle 

and add 80cm3 of this 
water to a 100cm3 

beaker.

Control 
Variable
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2
Place this beaker 

into a larger 
beaker with a lid 

Place a 
thermometer 

through the lid.

1.2.1 Energy Transfers in a System

How can we test the effectiveness of materials as
insulators?

Think

Pair

Share
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1.2.1 Energy Transfers in a System

How can we test the effectiveness of materials as
insulators?

Think

Pair

Share

3
Record the start 

temperature.

4
Start the timer and record 
the temperature at 5, 10, 

15 and 20 minutes.
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1.2.1 Energy Transfers in a System

How can we test the effectiveness of materials as
insulators?

Think

Pair

Share

5
Repeat steps 1-
4 with different 

materials 
placed in the 
gap between 

the smaller and 
larger beaker.
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1.2.1 Energy Transfers in a System

How can we test the effectiveness of materials as
insulators?

Think

Pair

Share

6
Plot a cooling 

curve of 
temperature 
against time.
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1.2.1 Energy Transfers in a System

How can we investigate factors that affect the
insulation properties of materials?

Think

Pair

Share

1
Boil water in a 
kettle and add 
200cm3 of this 

water to a 
250cm3 beaker.
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2
Place a 

thermometer 
through a 

cardboard lid.

1.2.1 Energy Transfers in a System
Think

Pair

Share

How can we investigate factors that affect the
insulation properties of materials?

3
Record the start 

temperature.
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1.2.1 Energy Transfers in a System

How can we investigate factors that affect the
insulation properties of materials?

Think

Pair

Share

4
Start the timer 
and record the 
temperature at 

5, 10 , 15 and 20 
minutes.
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5
Repeat steps 1-4 with 
different number of 

layers of insulation held 
in place with elastic 

bands. 

1.2.1 Energy Transfers in a System

How can we investigate factors that affect the
insulation properties of materials?

Think

Pair

Share
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1.2.1 Energy Transfers in a System

How can we investigate factors that affect the
insulation properties of materials?

Think

Pair

Share

6
Plot a cooling 

curve of 
temperature 
against time.



A
Q

A
 G

C
S

E 
P

h
y

si
cs

 P
a

p
e

r 
1

@SinclairEducation

Exam Practice L2

@SinclairEducation

Thermometer and datalogger have the same resolution
Only need to measure start and end temperature
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1.2.2 Efficiency

What is efficiency?
Think

Pair

Share

Key Term Definition

Efficiency
The fraction of the energy supplied which is 

transferred in a useful form.

Efficiency = Useful Output / Total Input

This could either be in 
watts or joules.
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Convert Units -

Write down the 
formula.

Efficiency = Useful 
Output/Input

Substitute Values 0.2 = Useful Output/ 2.4

Do the Maths Useful Output = 0.2 x 2.4

Round and add 
units.

0.48W

The total power input to the solar cell is 2.4 W when the
efficiency is 0.20. Calculate the useful power output of
the solar cell. (3)

Substitute before you 
do any rearranging. 1 
mark for doing this. 

Answer to 2 s.f which 
is the same as the 
values in the qu.

1.2.2 Efficiency
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What are the different non renewable
energy resources on Earth?

Think

Pair

Share

Coal Oil

Natural Gas Nuclear

Coal, oil and natural gas are all fossil fuels that 
have formed over millions of years from the 

remains of dead organisms.

1.3 Energy Resources



A
Q

A
 G

C
S

E 
P

h
y

si
cs

 P
a

p
e

r 
1

@SinclairEducation
SS/F SS/HCS/F CS/H

@SinclairEducation

What are the advantages and disadvantages
of these non renewable energy resources?

Think

Pair

Share

Energy 
Resource

Advantages Disadvantages

Fossil 
Fuels

Very reliable.

Produce greenhouse 
gases which contribute 

towards global 
warming.

1.3 Energy Resources
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What are the advantages and disadvantages
of these non renewable energy resources?

Think

Pair

Share

Energy 
Resource

Advantages Disadvantages

Nuclear 
Fuel

Very reliable.
Does not produce 

greenhouse gases and so 
does not contribute 

towards global warming.
Nuclear fuel released a 
large amount of energy 

per kg of fuel.

Produce radioactive waste 
which will need to be 

disposed of  safely and 
correctly.

Long start up time.
Higher decommissioning 

costs.

1.3 Energy Resources
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What are renewable energy resources?
Think

Pair

Share

1.3 Energy Resources

Key Term Definition

Renewable Energy 
Resource

A resource that is being replenished as it is 
being used.

What uses to we have for energy resources?
Think

Pair

Share

Heating
Electricity Transport
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What are the different renewable energy
resources on Earth?

Think

Pair

Share

Solar Hydroelectric

Geothermal

Biomass Wind

Wave

Tidal

1.3 Energy Resources
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Energy 
Resource

Advantages Disadvantages

Biofuel
Reliable

It is carbon neutral.
Uses land that would be 
used for other purposes.

What are the advantages and disadvantages
of these renewable energy resources?

Think

Pair

Share

We typically use this for:

Heating
Electricity 

Generation Transport

1.3 Energy Resources



A
Q

A
 G

C
S

E 
P

h
y

si
cs

 P
a

p
e

r 
1

@SinclairEducation
SS/F SS/HCS/F CS/H

@SinclairEducation

Energy 
Resource

Advantages Disadvantages

Wind

Don’t produce greenhouse 
gases and so do not 

contribute towards global 
warming.

Unreliable as when there 
is no wind they don’t 

work.
Visual pollution.

What are the advantages and disadvantages
of these renewable energy resources?

Think

Pair

Share

We typically use this for:

Electricity Generation

1.3 Energy Resources
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Energy 
Resource

Advantages Disadvantages

Hydro-
electricity

Don’t produce greenhouse 
gases and so do not 

contribute towards global 
warming.

Affected by droughts.
Large reservoirs of water 
needed, and habitats can 

be flooded to do this. 

What are the advantages and disadvantages
of these renewable energy resources?

Think

Pair

Share

We typically use this for:

Electricity Generation

1.3 Energy Resources
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Energy 
Resource

Advantages Disadvantages

Geothermal

Reliable
Don’t produce greenhouse 

gases and so do not 
contribute towards global 

warming.

Expensive
Only work in certain 

locations.

What are the advantages and disadvantages
of these renewable energy resources?

Think

Pair

Share

We typically use this for:

HeatingElectricity 
Generation

1.3 Energy Resources
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Energy 
Resource

Advantages Disadvantages

Tidal

Reliable
Don’t produce greenhouse 

gases and so do not 
contribute towards global 

warming.

Affect river estuaries and 
the habitats of animals. 

What are the advantages and disadvantages
of these renewable energy resources?

Think

Pair

Share

We typically use this for:

Electricity Generation

1.3 Energy Resources
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Energy 
Resource

Advantages Disadvantages

Solar

Don’t produce greenhouse 
gases and so do not 

contribute towards global 
warming.

Need to cover large areas 
to generate adequate 

electricity.
Do not work at night.

Generate less electricity 
depending on the 

weather and season.

What are the advantages and disadvantages
of these renewable energy resources?

Think

Pair

Share

We typically use this for: Electricity Generation

Heating

1.3 Energy Resources
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Energy 
Resource

Advantages Disadvantages

Water 
Waves

Don’t produce greenhouse 
gases and so do not 

contribute towards global 
warming.

Can spoil the coastline 
and affect habitats.
Affected by storms.

Don’t make a constant 
supply of electricity.

What are the advantages and disadvantages
of these renewable energy resources?

Think

Pair

Share

We typically use this for:

Electricity Generation

1.3 Energy Resources
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Why are some energy resources more
reliable than others?

Think

Pair

Share

Reliable Unreliable

Solar and wind are 
unpredictable and so are less 

reliable than other energy 
resources.

1.3 Energy Resources
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Why are some energy resources more
reliable than others?

Think

Pair

Share

Reliable Unreliable

These resources are always 
available to be used.  This 
makes them very reliable.

1.3 Energy Resources

Solar and wind are 
unpredictable and so are less 

reliable than other energy 
resources.
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