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Science – Independent Study
This folder contains:

• One Task Menu

• A set of Knowledge Organisers and Knowledge Questions

Instructions:

1. Please check that there is no graffiti or missing sheets when you first collect – you do not 
want to get blamed for something that is not your fault

2. Do not remove any sheets from the folder

3. Choose a Knowledge Organiser and:

a. answer the 25Qs relating to it

b. choose a revision task from the Task Menu and apply it

4. In one lesson you should be certainly complete both tasks for at least one knowledge 
organiser.

5. When you have finished your Science work. Please ask the teacher to again check that 
there is no graffiti or missing sheets in the folder.

There’s always time to improve your Science. Never give up. Be amazing.

Don’t worry if you 
don’t understand yet. 
Right now, you just 
need to remember
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Write a poem or song which 
summarises the topic.

Make it informative but catchy and 
remember to include key terms…

Make a revision board game for the 
topic.

To be played by at least two people. 
Include questions, answers  and rules.

Summarise the entire topic in five 
words and one picture.

Explain each key term or idea in a drawing. 
Then combine each into one large picture 
that you can interpret.

Create a leaflet which summarises 
the topic we have studied recently.

Use key terms, make it informative and 
eye catching…

Create a factsheet summarising the 
topic, but also add additional 
research and facts.

Use correct terminology and find extra 
relevant facts (no copy/paste)

Create a comic strip to explain to 
summarise the topic.

Use pictures and key words to explain the 
topic in a clear way…

Create a newspaper report or live 
news presentation for the topic.

Include images, data, and quotes.

Create a diagram ranking all the key 
ideas in this topic by you 
confidence in them.

Use images and words to order sequences.

Design a model to summarise 
learning.

Suggest limitations of your model.

Create a poster summarising the 
topic.

Use key terms, make it informative and 
eye catching.

Create revision flashcards for the 
topic.

Make at least 15. Key term on one side and 
information on the back.

Create 10-15 quiz questions about 
the topic.

Write the questions with correct answers 
separate to test a peer.

Create a mind map summarising the 
topic.

Use key terms, make it informative and 
eye catching.

Identify and list the key terms 
we’ve used in the topic.

Write a glossary to help you to learn 
spellings.

Make a Facebook profile page 
summarising the topic.

No more than two A4 pages; use #’s for 
key words.

Task Selector: Choose your task from the menu below. 
The higher the task the more challenging



Trilogy P1: Conservation and 
dissipation of energy

Part of: Energy

Knowledge Organiser

Maths skills

Key points to learn

1. Energy 
stores

[J]

• 8 Stores:
• Kinetic; Elastic potential; Nuclear; 

Thermal; Chemical, Magnetic; 
Gravitational potential; 
Electrostatic

• KENT C MEG might help…

2. Chemical 
energy [J]

Transferred during chemical reactions 
eg fuels, foods, or in batteries

3. Kinetic 
energy

[J]

All moving objects have it

k.e = 0.5 x mass x (speed)2

Ek =    ½  x   m   x     v2

[J]                    [kg]     [m/s]

4 Gravitational

potential 
energy 

[J]

Stored in an object lifted up

g.p.e = mass x g x height
Ep =    m   x    g    x    h

[J]         [kg]    [N/kg]    [m]

5. Elastic 
potential
energy

[J]

Energy stored in a springy object

e.p.e = 0.5  x  spring x (extension)2

constant
Ee =   ½    x   k    x     e2

[J]                 [N/m]    [m]

6. Energy 
pathways

Heating (thermal energy always flows 
from hot to cold objects)

An electrical current flowing

A force moving an object

Radiation eg light

7. Useful 
energy [J]

Energy transferred to the place and in 
the form we need it

8. Wasted 
energy [J]

Not useful. Eventually transferred to 
surroundings

Key points to learn

9. Work
done [J]

Equal to the energy transferred

When a force moves an object

Work done = Force x distance moved

W   =   F  x  s
[J]      [N]   [m]

10. Energy
flow diagram

Show energy transfers eg for a 
torch lamp:

Chemical  Light + Heat

11. 
Conservation 

of energy

Energy cannot be created or destroyed
It can only be transferred usefully, 
stored or dissipated

12. Dissipated 
energy [J]

Wasted energy, usually spread to the 
surroundings as heat

13. Hooke’s 
Law and k the 

spring 
constant

The extension of a spring is 
proportional to the force on it

The gradient
of this graph 
is known as 
k, the spring 
constant.

14. Efficiency

Proportion of input energy 
transferred to useful energy. 100% 
means no wasted energy.
Efficiency = useful   total input 

energy        energy

15. Power
[W]

Energy [J] transferred in 1 second.

Power [W] = Energy [J]  time [s]

16. Wasted 
power [W]

Total power in – useful power out

Background

Big picture (Physics Paper 1)

Energy and 
energy resources

Conservation 
and dissipation 

of energy

Energy transfer 
by heating

Energy 
resources

Electric circuits

Electricity in the 
home

Radioactivity

Molecules and 
matter

Particles at work

You should be able to recall, use and rearrange 
all the equations on this page except number 5.

g is Earth’s acceleration due to gravity. It has a 
constant value of approximately 9.8m/s2

You need to remember the units for each 
quantity. They are in [ ] next to equations.

You should be able to calculate the gradient of a 
Force – extension graph.

Energy is the capacity of something to make 
something happen.
The Universe and everything in it is constantly 
changing energy from one form into another.

(You are 
given this 
equation)



P1: Conservation and dissipation of 
energy

P1.1 What is useful energy?
P1.2 What is efficiency?
P1.3 What is power and what are its units?
P1.4 What happens to wasted energy?
P1.5 Which energy store is transferred during chemical reactions eg in fuels, food or batteries?
P1.6 Which energy store is stored by objects that have been lifted up?
P1.7 What does a directly proportional graph look like?
P1.8 What is the equation for gravitational potential energy?
P1.9 How do you calculate the spring constant from an extension vs force graph for a spring?
P1.10 What is the equation for power?
P1.11 What is power and what are its units?
P1.12 What is the equation for kinetic energy?
P1.13 Name the 4 energy stores
P1.14 What are the units of energy?
P1.15 What is wasted energy?
P1.16 What is work done by a force and what are its units?
P1.17 What is Hooke's Law for a spring?
P1.18 What is the equation for efficiency?
P1.19 Which energy store is stored in a springy object that has been squashed or stretched?
P1.20 What is the law of conservation of energy?
P1.21 What 3 ways can energy be transferred?
P1.22 Draw an energy flow diagram for a battery powered torch
P1.23 Which energy store is transferred by moving objects?
P1.24 If you know total energy supplied and useful energy output, how do you calculate the amount of energy wasted?
P1.25 What is the equation for work done?



Trilogy P2: Energy transfer by 
heating

Part of: Energy

Knowledge Organiser

Maths skills

Key points to learn

1. States of 
matter

Solid          Liquid            Gas         

2. Solid
Particles held together in fixed 
positions by strong forces. Least 
energetic state of matter

3. Liquid
Particles move at random and are 
in contact with each other. More 
energy than solids, less than gas

4. Gas
Particles move randomly and are
far apart. Weak forces of 
attraction. Most energetic

5. Vacuum No particles at all. Space is a vacuum

6. Metals
Have free electrons which makes 
them good conductors

7. 
Non-metals

Have fixed electrons which makes 
them good insulators

8. 
Conductor

Is good at carrying heat energy or 
electrical energy

9. Thermal 
conductivity

A measure of how good
something is at conducting

10. Insulator A poor conductor

11. Friction

Two surfaces rubbing together

Causes energy to be transferred 
as heat

Can be reduced by using a lubricant

12. 

Lubricant
Fluid (eg oil) that smooths contact 
points between surfaces

Key points to learn

13. More 
energy loss

from a 
building

If walls are thin

If walls have high thermal 
conductivity

Big temperature difference 
between inside and outside

14. Reduce
heat loss by

Using material with low thermal 
conductivity ie an insulator

Make insulator thicker

15. 
Specific heat 

capacity,
c

[J/kgC]

Amount of energy needed to 
change temperature of 1kg by 1C

∆𝐸 = 𝑚𝑐∆𝜃

• ∆𝐸: Change in 
energy [J]

• 𝑚: mass of object
• 𝑐: specific heat 

capacity
• ∆𝜃: change in 

temperature [C]

Objects with high specific heat 
capacity take a long time to heat 
up and cool down. They are good 
at storing heat energy

16. Loft 
insulation

Fibreglass which traps air which is 
a good insulator

17. Cavity wall
insulation

Traps air pockets in gaps which is a 
good insulator

18. Double 
glazing

Traps air in gaps between glass 
which is a good insulator

19. Foil behind 
radiator

Reflects heat away from wall back 
into room

You should be able to use the specific heat 
capacity equation to find energy change and the 
specific heat capacity when given all other 
variables. Rearranging to make c the subject:

𝑐 =
∆𝐸

𝑚∆𝜃

Background

Big picture (Physics Paper 1)

Energy and 
energy resources

Conservation 
and dissipation 

of energy

Energy transfer 
by heating

Energy 
resources

Electric circuits

Electricity in the 
home

Radioactivity

Molecules and 
matter

Particles at work

Not wasting heat energy in your home is 
important for the environment and for 
your finances. This topic will help you 
make more informed decisions so that 
you can save even more.

(You are given 
this equation)



P2: Energy transfer by heating

P2.1 Why are non-metals such good insulators?
P2.2 How does loft insulation prevent heat loss in homes?
P2.3 How does double glazing prevent heat loss in homes?
P2.4 What causes friction?
P2.5 Draw the particle arrangement of a liquid with 9 particles
P2.6 Which state of matter have particles with the weakest forces of attraction between them?
P2.7 Rearrange the equation DE = m c Dq to make c the subject
P2.8 Are the particles in states of matter different sizes?
P2.9 What is specific heat capacity of a material?
P2.10 How does foil behind radiators prevent heat loss in homes?
P2.11 What 3 factors will result in more energy loss from a building?
P2.12 Which state of matter have particles which move at random but are in contact with each other?
P2.13 Draw the particle arrangement of a solid with 9 particles
P2.14 Which state of matter have particles with the most kinetic energy?
P2.15 What do we call a measure of how good something is at conducting heat?
P2.16 What energy is transferred during friction?
P2.17 Give 2 ways can we reduce heat loss through a surface?
P2.18 How does cavity wall insulation prevent heat loss in homes?
P2.19 What is a vacuum and where is the biggest vacuum in the Universe?
P2.20 If a material is very good at storing thermal energy what can we say about its specific heat capacity?
P2.21 Why are metals such good conductors of heat and electricity?
P2.22 If a material takes a long time to heat up or cool down what can we say about its specific heat capacity?
P2.23 Draw the particle arrangement of a gas with 9 particles
P2.24 What do insulators do?
P2.25 What does a lubricant do?



Trilogy P3: Energy Resources
Part of: Energy

Knowledge Organiser

Additional

Key points to learn

1.Fuel

Substance that we burn to release 
heat energy

Stores chemical energy

2. Fossil
fuels

Coal, oil and gas

Remains of ancient organisms. 
Millions of years to form

Are non-renewable

Release carbon dioxide when burnt

3. Non-
renewable

Are used quicker than they are 
made. So will run out

4. 
Renewable

fuels

Made quicker than they are used. 
Will not run out

These energy sources are renewable:
• Biofuel
• Wind and Wave
• Geothermal
• Hydroelectric and Tidal
• Solar

5. Biofuel

Fuel made from living organisms eg
vegetable oil, ethanol, wood

Are considered carbon-neutral 
because CO2 released is balanced by 
amount taken in by photosynthesis

Reliable – can even be used fossil 
fuel power stations

Reduces land available for food 
growth

Renewable

6. Burning 
fuels

Releases carbon dioxide which 
contributes to the greenhouse effect 
and global warming

Key points to learn
7. 

Decommission
Take apart and make safe at the 
end of its life

8. Wind and 
wave power

Kinetic energy of the air/water 
turns turbines

Unreliable as both need wind

Renewable

9. Geothermal 
power

Use heat energy from deep 
underground instead of fuel

Not available everywhere

Renewable

10. 
Hydroelectric 

and Tidal power

Water stored high up in dams then 
released to spin a turbine

Very quick start-up time

Can destroy habitats for animals

Renewable

11. Solar power

Use light or heat energy from the 
Sun

Unreliable as needs sun

Renewable

12. Nuclear fuel

Energy stored in nucleus as nuclear
energy. Uranium or Plutonium

Heat release in reactor core

High energy yield

Very slow start-up time as 
potentially dangerous

Fuel and waste is radioactive

Very expensive to set up and 
decommission

Background

Big picture (Physics Paper 1)

Energy and 
energy resources

Conservation 
and dissipation 

of energy

Energy transfer 
by heating

Energy 
resources

Electric circuits

Electricity in the 
home

Radioactivity

Molecules and 
matter

Particles at work

To make electricity, we usually spin a turbine 
which we then attach to a generator. Making 
that turbine spin, is the problem…
The most common way is by burning fuels to 
boil water, then shooting the steam at the 
turbine. But there are issues with this, as you 
will find out.

It is hard to imagine a World without 
electricity. It reaches into every aspect of 
our lives. But where do we get the energy 
to make it from? Will they run out? Have 
we got a backup plan?



P3: Energy resources
P3.1 What is biofuel made from?
P3.2 Do nuclear power stations have a fast or slow start-up time?
P3.3 Do nuclear power stations have a high or low energy yield?
P3.4 Name a reliable, renewable fuel that can be burned in fossil fuel power stations?
P3.5 What do we call substances we burn to release heat energy?
P3.6 What does the term 'non-renewable energy source' mean?
P3.7 Are hydroelectric power stations quick to start-up?
P3.8 Are fossil fuels renewable or non-renewable energy sources?
P3.9 Is hydroelectric power considered reliable?
P3.10 How does a hydroelectric power station work?
P3.11 Are wind and wave power reliable energy sources?
P3.12 What are fossil fuels made from?
P3.13 Which energy store is transferred during chemical reactions eg in fuels, food or batteries?
P3.14 What does the term 'renewable energy source' mean?
P3.15 How can biofuels be considered carbon neutral?
P3.16 What 2 renewable energy sources rely upon kinetic energy from wind or waves?
P3.17 What renewable energy resource relies upon heat energy from radioactive rocks underground?
P3.18 What is the problem with the fuel and waste from nuclear power stations?
P3.19 Which greenhouse gas is released from burning fossil fuels?
P3.20 What are the two radioactive fuels used in nuclear power stations?
P3.21 Name 5 renewable energy sources?
P3.22 What renewable energy resource relies upon energy from the sun?
P3.23 Name the 3 fossil fuels?
P3.24 Which energy resource is very expensive to set up and decommission?
P3.25 What does decommissioning mean?



Trilogy P4: Electric circuits
Part of: Electricity

Knowledge Organiser

Maths skills

Key points to learn

1. Diode
Current only flows one way. Very 
high resistance in other direction

2. Resistor 
(Ohmic

conductor) Resistance stays constant. Current 
proportional to pd

3. Variable 
resistor

Resistance can be 
set by a human. 
Used in dimmer switches

4. LED
A diode that gives 

off light

5. Lamp
Resistance increases as the 
temperature increases

6. 
Thermistor Resistance decreases as the 

temperature increases

Used in thermostats

7. LDR Resistance decreases as the light 
intensity increases (gets brighter)

Used in automatic lights

Key points to learn

8. Cell and 
battery

Provides the potential difference 
(pd) and energy 
for a circuit.

9. Current, 
I

Rate of flow of electrical charge. 
Measured in Amps (A)

10. Charge, Q Measured in Coulombs (C)

11. Potential 

difference, V
pd. Energy transferred per unit 
charge. Measured in Volts (V)

12.Resistance  
R

Ability to slow current. Measured 
in Ohms ()

13. Series 
circuit

Current has only one route

Current is the same all the way 
around. Potential difference is 
shared across components

Resistances are added together

14. Parallel
circuit

Current has different 
paths it could take

Current is shared through each 
branch. Potential difference is the 
same across each branch

Total resistance is lower than the 
smallest single resistor

15. 
Voltmeter

Measures pd across
a component

16. 
Ammeter

Measures current 
through a component

17. Fuse
Resistor that melts 
if current is too high

• Q = I x    t
Charge = Current x  time

[C]           [A]          [s]

• V =       I x        R
Potential difference = Current x Resistance

[V]                          [A]             []

(You need to be able to remember and use these )

Background

Big picture (Physics Paper 1)
I

V

I

V

I

V

R

Temperature

R

Light intensity

Electrical power fills the modern world with light 
and sound, information and entertainment, 
remote sensing and control. Its use was identified 
and explored by scientists of the 19th century but 
it becomes more important every day.

Energy and 
energy resources

Conservation 
and dissipation 

of energy

Energy transfer 
by heating

Energy 
resources

Electric circuits

Electricity in the 
home

Radioactivity

Molecules and 
matter

Particles at work

Cell Battery



P4: Electric circuits
P4.1 Draw the circuit symbol for a variable resistor and say what it does
P4.2 What is resistance and what units is it measured in?

P4.3
Sketch a simple parallel circuit, with a battery, bulb, resistor and ammeter. Add a voltmeter to find potential difference of
bulb

P4.4 Draw the circuit symbol for a thermistor and say what it does
P4.5 Draw the circuit symbol for a diode and say what it does
P4.6 Sketch the current vs potential graph for a resistor
P4.7 What is the equation relating charge, current and time?
P4.8 Draw the circuit symbol for a fuse and say what it does
P4.9 What is current and what units is it measured in?
P4.10 In a series circuit, how many routes does current have?
P4.11 Draw the circuit symbol for a LDR and say what it does
P4.12 Draw the circuit symbol for an voltmeter and say what it does
P4.13 Draw the circuit symbol for an ammeter and say what it does
P4.14 Draw the circuit symbol for a resistor and say what it does
P4.15 In a parallel circuit, what happens to the current and potential difference around it?
P4.16 How do you combine resistances in a series circuit?
P4.17 Sketch the resistance vs light intensity graph for a LDR
P4.18 Sketch a simple series circuit, with a battery, bulb, resistor and ammeter. Add a voltmeter to find potential difference of bulb
P4.19 Draw the circuit symbol for a LED and say what it does
P4.20 What is the equation relating potential difference, current and resistance?
P4.21 In a series circuit, what happens to the current and potential difference around it?
P4.22 What is potential difference and what units is it measured in?
P4.23 Sketch the current vs potential difference graph for a diode
P4.24 What is the symbol and unit for charge?
P4.25 Sketch the resistance vs temperature graph for a thermistor



12. Current, I Measured in Amps (A)

13.
Resistance, R

Measured in ohms ()

14. Live wire

Brown. Connects to fuse

Carries the alternating potential 
difference from the supply

About 230V

15. Neutral
wire

Blue wire

Completes the circuit

Around 0V

16. Earth 
wire

Green and yellow striped wire

Carries current safely to Earth if 
there is a fault

Normally 0V

17.Electrical 
plug

Made of plastic as it is a good 
insulator

Earth wire

Neutral wire 
Bottom left
(Blue)

Live wire 
Bottom right 
(Brown)
Through fuse

Trilogy P5: Electricity in 
the home 

Part of: Electricity

Knowledge Organiser

Maths skills

Key points to learn

1. ac

Alternating current
Found in mains

Has an alternating potential 
difference (voltage) 
negative to positive.

2. dc

Direct current
Found in batteries

Has a constant potential 
difference (voltage)

3. UK mains
AC supply of 230Volts and
frequency of 50Hz

4. Power, P
Energy [J] transferred in one 
second. Measured in Watts (W)

5. Potential 
difference, V

Also  known as voltage. Measured 
in volts (V)

6. Energy 
transferred, 

E

Depends on the power of the 
appliance and the time it is on for. 
Also called work done

7. Energy 
transfer 
diagram

Energy   Useful     +   Wasted
input        energy          energy

8. Work 
done, E

Energy transferred when current 
flows in a circuit

9. National 
grid

System of cables and transformers

10. Step-up 
transformer

Increase potential difference so 
that less heat energy is wasted

11. Step-down 

transformer
Decrease potential difference to 
make electric more easily used

Key points to learn

Background

• P =                      V           x         I
power =   potential difference × current

[W]                                   [V]                    [A]

• P = I2 × R
power =     current2 × resistance

[W]                   [A]               []

Big picture (Physics Paper 1)

• E =      P     x   t
Work done  = Power x time

[J]                 [W]        [s]
[kWh]           [kW]       [hr]

• E =          Q     x                 V
Work done = Charge flow x potential difference

[J]                     [C]                           [V]

p
d

time

p
d

time

We use electricity in all aspects of modern life. But 
how is it moved from power stations to our homes 
and then to our devices? This topic answers that 
question as well as investigating how power 
companies measure our electricity usage.

Energy and 
energy resources

Conservation 
and dissipation 

of energy

Energy transfer 
by heating

Energy 
resources

Electric circuits

Electricity in the 
home

Radioactivity

Molecules and 
matter

Particles at work

(You need to 
remember and be 
able to use all of 
the  equations on 
this sheet.)



P5: Electricity in the home

P5.1 What is the equation relating work done, charge and potential difference?
P5.2 Why do we use step-down transformers?
P5.3 In what position in a plug does the live wire connect?
P5.4 What is the equation relating power, current and resistance?

P5.5 What does dc stand for and where is it found?
P5.6 What is power and what are its units?
P5.7 Which wire in a plug carries current safely to Earth if there is a fault?
P5.8 What is potential difference and what units is it measured in?
P5.9 Which wire in a plug is blue and has a potential difference of around 0V?
P5.10 What colour is the live wire in an electrical cable?
P5.11 What is resistance and what units is it measured in?
P5.12 Sketch a graph of potential difference versus time for a dc supply
P5.13 What does ac stand for and where is it found?
P5.14 What is the potential difference and frequency of UK mains electric
P5.15 What is the equation relating potential difference, current and resistance?
P5.16 What is current and what units is it measured in?
P5.17 Which wire in a plug connects to the fuse and has a potential difference of about 230V?
P5.18 What do step-down transformers do
P5.19 What is work done by a current and what are its units?
P5.20 What do step-up transformers do
P5.21 What is the equation relating work done, power and time?
P5.22 Why do we use step-up transformers?
P5.23 Sketch a graph of potential difference versus time for an ac supply
P5.24 What colour is the Earth wire in an electrical cable?
P5.25 What is the national grid?



Trilogy P6: Molecules and 
matter

Part of: Particle model of matter

Knowledge Organiser

Maths skills

Key points to learn

1. Mass, m
Amount of matter in something. 
Measured in kg

2. Volume, 
V

Amount of space something takes 
up. Measured in m3

Volume of 
a cuboid = w x d x h

Volume of an irregular 
object can be found 
by dropping in a  
liquid and measuring 
displacement

3. Density, 


Mass per unit volume. Measured 
in kg/m3

𝑑𝑒𝑛𝑠𝑖𝑡𝑦 =
𝑚𝑎𝑠𝑠

𝑣𝑜𝑙𝑢𝑚𝑒

4. Floating
An object that has a lower density 
than the fluid will float

5. Sinking
An object that has a higher density 
than the fluid will sink

Evaporation Happens at any temperature

Sublimation Solid turns straight into gas

8. Solid
Particles held together in fixed 
positions by strong forces. Least 
energetic state of matter

9. Liquid
Particles move at random and are in 
contact with each other. More 
energy than solids, less than gas

10. Gas
Particles move randomly and are far 
apart. Weak forces of attraction. 
Most energetic.

Key points to learn

𝑑𝑒nsity =
𝑚𝑎𝑠𝑠

𝑉𝑜𝑙𝑢𝑚𝑒

[kg/m3]       𝜌 =
𝑚

𝑉

[𝑘𝑔]

[𝑚3]

Latent heat: 𝐸𝑛𝑒𝑟𝑔y = mass x specific latent heat

E = m x L

[J]     [kg]   [J/kg]

Background

Big picture (Physics Paper 1)

Energy and 
energy resources

Conservation 
and dissipation 

of energy

Energy transfer 
by heating

Energy 
resources

Electric circuits

Electricity in the 
home

Radioactivity

Molecules and 
matter

Particles at workw

h
d

time time

te
m

p
er

at
u

re

te
m

p
er

at
u

re

All gas

All liquid

All gas

All solid

All liquid

All solid

The particle model is widely used to predict the 
behaviour of solids, liquids and gases. It helps us 
to design vehicles from submarines to 
spacecraft. It even explains why it is difficult to 
make a good cup of tea high up a mountain!

(You need to 
remember 
this.)

(You are 
given this)

11. Melting 
point

Temperature when solid turns into 
liquid. Same as freezing point

12. Boiling 
point

Temperature when liquid turns into 
gas. Same as condensation point

Condensation 
point

Temperature when gas turns into 
liquid. Same as boiling point

14. Freezing 
point

Temperature when liquid turns into 
solid. Same as melting point

15. Latent heat
Energy transferred when a 
substance changes state but 
temperature doesn’t change

16. Specific
latent heat of 

fusion

Energy needed to melt 1kg of solid 
into liquid

17. Specific
latent heat of 
vaporisation

Energy needed to boil 1kg of liquid 
into gas

18. At state 
changes…

Temperature and kinetic energy of 
particles stays constant

Internal energy increases due to an 
increase in potential energy as 
particles move further apart

19. Heating 
and cooling 

curves

20. Gas
pressure

Caused by particles hitting surfaces. 
Increases when temperature 
increases

6

7

13.



P6: Molecules and matter
P6.1 Which state of matter have particles with the most kinetic energy?
P6.2 Sketch and label a heating curve
P6.3 On a heating curve what slope is the line when the solid is melting?
P6.4 What do we call the temperature at which a solid turns into a liquid?
P6.5 What is volume and what units is it measured in?
P6.6 Why do some objects float in air?
P6.7 At what temperatures does evaporation happen?
P6.8 Why do some objects sink in water?
P6.9 What do we call the energy needed to boil 1kg of liquid into gas?
P6.10 At state changes, what happens to temperature and kinetic energy of particles?
P6.11 What do we call the temperature at which a gas turns into a liquid?
P6.12 What is density and what units is it measured in?
P6.13 What is mass and what units is it measured in?
P6.14 What is the equation for density?
P6.15 Which state of matter have particles with the weakest forces of attraction between them?
P6.16 What do we call the temperature at which a liquid turns into a solid?
P6.17 What is latent heat?
P6.18 Sketch and label a cooling curve
P6.19 Draw the particle arrangement of a liquid with 9 particles
P6.20 What happens to gas pressure as temperature increases?
P6.21 Which state of matter have particles which move at random but are in contact with each other?
P6.22 What causes gas pressure?
P6.23 How do you find the volume of an irregular shaped object?
P6.24 At state changes, what happens to internal energy and potential energy of particles?
P6.25 What do we call the temperature at which a liquid turns into a gas?



Trilogy P7: Radioactivity
Part of: Atomic Structure

Knowledge Organiser

Maths skills

Key points to learn

1. Radioactive 
decay

Unstable nuclei emitting a type of 
radiation (,  ,  or neutron)

2. Random 
event

You cannot predict or change 
when decay might happen

3. Ionising The ability to charge atoms

4. Alpha 
particle 

()

2
4𝐻𝑒

Two neutrons and two protons. 
The same as a helium nucleus

Stopped by paper or skin

Range of a couple of cm in air

Highly ionising: has charge of +2

Parent atom mass drops by 4 and 
atomic number drops by 2

5. Beta 
particle 

()

−1
0𝑒

A high speed electron made when 
a neutron turns into a proton

Stopped by thin aluminium

Range of up to one metre

Mid ionising: has charge of -1

Parent atom mass remains same
and atomic number rises by 1 

6. Gamma
ray 
()

0
0

An electromagnetic wave

Stopped by thick lead

Unlimited range

Low ionising: has no charge

Parent atom mass and atomic 
number remains same

7. Neutron (n) Neutron ejected from the nucleus

Key points to learn

8. Activity
Rate of unstable nuclei decay. 
Measured in Becquerel (Bq)

9. Irradiated
Exposed to radiation but does not 
become radioactive

10. Radioactive 
contamination

Unwanted presence of radioactive 
material

11 Geiger counter Nuclear radiation detector

12. Half-life

Time it takes for the radioactive 
nuclei to halve.
Or,
the time it 
takes for 
the activity 
to halve.

13. Nuclear 
model of the 

atom

Very small, radius of 1x10-10m
Most of mass in the nucleus.
Number of electrons = protons

14. Mass number Number of neutrons + protons

15. Atomic
number Number of protons           2

4𝐻𝑒

16. Isotope
Same number of protons different 
number of neutrons

17. Ion
Atom where number of protons is 
not equal to electrons 
( +’ve or –’ve)

18. Plum pudding 
atom model

Early model: ball of positive charge 
with electrons stuck in it

19. Bohr Model
Idea that electrons have to be at 
certain distances from nucleus

20. Chadwick Discovered neutrons

• Nuclear decay equations: Balance top and 
bottom numbers on RHS and LHS.

88
226Ra → 2

4He + 86
222Rn

• Finding Half-life  
using a graph
Find how long It takes 
until you have half 
what you started with

Background

Researched by Henri 
Becquerel and Marie Curie 
around 1900 it remains 
mysterious and frightening.

Big picture (Physics Paper 1)

A
ct

iv
it

y 
(B

q
)

Time (s)

Energy and 
energy resources

Conservation 
and dissipation 

of energy

Energy transfer 
by heating

Energy 
resources

Electric circuits

Electricity in the 
home

Radioactivity

Molecules and 
matter

Particles at work

Half-life 
= 1s



P7: Radioactivity

P7.1 What is the nuclear model of the atom?
P7.2 What is an isotope?
P7.3 What do we call something that has been exposed to radiation but is not radioactive?
P7.4 What mass and charge has a beta particle got?
P7.5 What do we a call something you cannot predict or change?
P7.6 What range has an alpha particle got and what will stop it?
P7.7 What is radioactive activity and what are its units?
P7.8 What charge has an alpha particle got?
P7.9 What mass and charge has a gamma ray got?
P7.10 What detector do we use to measure radiation?
P7.11 What range has a gamma ray got and what will stop it?
P7.12 What is an alpha particle made of?
P7.13 What is radioactive decay?
P7.14 What is the approximate radius of an atom?
P7.15 What range has a beta particle got and what will stop it?
P7.16 What is a gamma ray?
P7.17 A Sodium atom has the chemical symbol 23

11Na. How many neutrons has it got?
P7.18 Draw a label the plum pudding model of the atom
P7.19 What happens to the parent atomic mass and atomic number when it emits an alpha particle?
P7.20 What is the half life of a radioisotope?
P7.21 What is a beta particle made of?
P7.22 Sketch a radioactive decay graph and show how you would use it to find half-life
P7.23 Who discovered neutrons?
P7.24 A Fluorine atom has the chemical symbol 19

9F. How many protons has it got?
P7.25 What happens to the parent atomic mass and atomic number when it emits a beta particle?


