
Chapter 1.1 and 1.2 Knowledge Organiser - FORCES Science Department 

Force Diagrams
To show the forces acting on a body we use a free body 
force diagram. A free body force diagram shows all of 
the forces that are acting on the
body. It has arrows that show the direction the force 
acts, the larger the arrow, the larger the force. A free 
body fore diagram should always have labelled arrows.
A boat floating

A book on a desk

Types of force

In the table below different forces are summarised:

A force can be a push or a pull, for example when you open a door you can
either push it or pull it. You can not see forces, you can only see what they do.
When a force is applied to an object it can lead to a change in the objects
• Speed
• Direction of movement
• Shape (think about a rubber band)
Forces can also be divided into 2 types, contact forces and non contact forces.
1. Contact forces for example friction, are caused when two objects are in
contact.
2. Other forces for example gravity, are non contact forces. The two objects do
not need to be in contact for the force to occur.



Measuring the size of forces
To measure the size of frictional forces on different surfaces you 
can drag
some masses along the different surfaces and record how much 
force is
required.
For this experiment :
• Independent variable: Surface
• Dependent variable: Force
• Control variable: Mass

Unbalanced Forces
If the forces are unbalanced on an object there are two things that could
happen:
1. If the object is stationary then it will move in the direction of the
resultant force
2. If the object is moving, then the object will speed up or slow down in
the direction of the resultant force.
For example, what is the resultant force on the lorry below?
100N‐60N= 40N (to the right)

Remember the resultant force does not tell you what direction the lorry is
moving in.
• If the resultant force is in the same direction as the movement of the
lorry then the lorry will speed up
• If it is in the opposite direction the lorry will slow down
The larger the resultant force the larger the change in movement.

Balanced Forces
When we talk about the total force acting on object we call this the resultant force. When the forces acting in opposite directions are the same size we
say the forces are balanced. This means one of two things:
1. The object is stationary (not moving)
2. The object is moving at a constant speed
This is known as Newton’s first law.



Setting out equations
e.g. A car travels 1,000m in a time of 40 seconds. What is the 
cars average speed?

Average speed= Distance ÷ Time
= 1,000 ÷ 40
= 25m/s

e.g. A crate has a weight of 500N. On Earth the gravitational 
field strength is 10N/kg. What is the mass of the crate?

Weight = Mass × Gravitational field strength

We need to find the mass so 
we cover up the mass term in the 
triangle and it tells us to find mass we 
do:

Mass = Weight ÷ Gravitational field strength
= 500 ÷ 10
= 50kg

Using Maths Skills in SCIENCE Average Speed

Weight

Pressure



Distance-time graphs
A distance‐time graph shows how far an object has moved from 
its
starting point over time.
Distance travelled is always plotted on the y‐axis (vertical)
Time taken is always plotted on the x‐axis (horizontal)
You can find the speed of an object from a distance‐time graph 
by finding
the gradient of the graph. This is the ‘steepness’ of the line.

Gradient = Change in y‐axis ÷ Change in x‐axis

Using the graph opposite we can find the speed of the object 
represented by the green line between 6 and 10 seconds by:
Gradient = Change in y‐axis ÷ Change in x‐axis
= (7‐6) ÷ (10‐6)
= 1 ÷ 4
= 0.25m/s
We can also find the average speed of the green object by 
drawing a line from the start of its motion to the end of its 
motion. This is shown opposite by the blue line and how to find 
the average speed is shown below.

Gradient = Change in y‐axis ÷ Change in x‐axis
= (7‐0) ÷ (10‐0)
= 7 ÷ 10
= 0.7m/s

Interpreting Distance-time graphs
• A straight diagonal line of a distance‐time graph shows that the object
is travelling at a steady/constant speed.
• A straight horizontal line on a distance‐time graph shows that the
object is not moving (stationary)
• If a curved line were to appear on a distance‐time graph (orange line)
this shows the object is accelerating.



1: Forces 
TASK 1 

A force can be a ________ or a 
________. 

Forces are measured in 
_____________ using a 

_________________________. 

Draw force diagrams to show ALL the forces acting 
on: 

a) Falling tennis ball:

b) Tennis ball sitting on a table:

Explain the term ‘interaction pairs’ using 
two examples: 

___________________________________
__________________________________
1. _______________________________
2. _______________________________

Make a list of: 
a) Contact forces: 
_________________________________________
_________________________________________
b) Non-contact forces: 
_________________________________________
_________________________________________

Explain the term ‘resultant forces’.  Use a diagram to help with 
your explanation: 

Sketch a force diagram showing an 
object for which the forces are 

balanced (equilibrium): 
Sketch force diagrams showing the forces acting on an 

accelerating car and a decelerating:  



Key words and definitions:

1: Forces 
TASK 2 

The equation used to calculate speed is:

Units: 
Speed-
Distance-
Time-

Two students are running.  Runner A runs 100 metres in 12.5 
seconds, runner B runs 150 metres in 18.9 seconds.  Who is faster? 

Show your working and units. 

Describe the relative speeds of the 
vehicles below: 

_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________
_______________________________

40mph

30mph40mph

Describe the journey made in the distance-time 
graph above: 

________________________________________
________________________________________
________________________________________
________________________________________
________________________________________

Calculate the average speed of the journey: 
________________________________________
________________________________________



Chapter 2.1 and 2.2 Knowledge Organiser - ELECTROMAGNETS Science Department 

Some particles carry an electric charge. In electric wires these
particles are electrons. We get an electric current when these
charged particles move from place to place.
An electric current is a flow of charge, and in a wire this will be
a flow of electrons.

Current in series circuits continued…
The current in a series circuit depends upon the number of
cells. If you make the cells face in the same direction, the more
cells you add, the greater the current.
If you put more lamps into a series circuit, the lamps will be
dimmer than before because less current will flow through
them.
You might think that the current gets less as it flows through
one component after another, but it is not like this ‐ the current
isn’t used up!

Current in Parallel Circuits
Current in parallel circuits
Current is shared!
When two components
are connected in
parallel, the current is
shared between the
components. The
current is shared when
it reaches the branches,
then adds again where
the branches meet.

Current is a measure of how much electric charge flows
through a circuit. The more charge that flows, the bigger the
current.
Current is measured in amperes (amps). The symbol for ampere
is A.

Current in series circuits
The current is the same everywhere in a series circuit. It does
not matter where you put the ammeter, it will give you the
same reading.



Measuring current
A device called an ammeter is used to measure current. 
To
measure the current flowing through a component in a 
circuit,
you must connect the ammeter in series with it – look at 
the
diagram to see what is meant by this.

Measuring Potential Difference
Potential difference is a measure of the difference in energy
between two parts of a circuit. The bigger the difference in
energy, the bigger the potential difference.
Potential difference is measured in volts. The symbol for volts is
V. Some people use the term voltage instead of potential
difference but this is less accurate.
Potential difference is measured using a device called a
voltmeter. Unlike an ammeter, you must connect the voltmeter
in parallel to measure the potential difference across a
component in a circuit.

Can you see the 
difference in how the 

AMMETER and 
VOLTMETER are 

positioned?



Resistance
The wires and the other components in a circuit reduces the
flow of charge through them. This is called resistance.
The unit of resistance is the ohm, and it has the symbol Ω (an
uppercase Greek letter omega).
The resistance increases when you add more components in
series. For example, the resistance of two lamps is greater than
the resistance of one lamp, so less current will flow through
them. Can you see how this affects the lamps?

Resistance represents the ratio of
potential difference to current.
Therefore, if you plot a graph of
current against potential difference
for a wire, you get a straight line.

Conductors and insulators of electricity
Different materials have different resistances:
• an electrical conductor has a low resistance
• an electrical insulator has a high resistance
You can easily find out which materials are conductors and
which are insulators using a simple circuit. You set up a series
circuit with a cell, lamp and wires. Leave a gap in the circuit
between two of the wires. Then connect the two wires using
pieces of each material and see if the lamp lights up:
• it will light up if the material is a conductor
• it will not light up if the material is an insulator
The table lists some examples of conductors and insulators:

Calculating resistance
To find the resistance of a component, you need to measure:
the potential difference across it
the current flowing through it
The resistance is the ratio of potential difference to current. We use
this equation to calculate resistance:
resistance = potential difference ÷ current
E.g. 3A flows through a 240 V lamp. What is the resistance of the
lamp? resistance = 240 ÷ 3 = 80 Ω



All substances are made of atoms. These are often called
particles. An atom is electrically neutral ‐ has no overall
electrical charge. However, each atom contains even smaller
particles called electrons. (remember, these are negatively
charged).

• If an atom gains an electron, it becomes
negatively charged.

• If an atom loses an electron, it 
becomes positively charged.

Electrons can move from one substance to another when
objects are rubbed together. You may have done this with a
party balloon: if you rub a balloon on your sweater, you can get
the balloon to stick to the wall or to your hair. This is because of
static electricity.

A charged object creates an electric field. You cannot see an
electric field, but it surrounds the charged object. If another
charged object is moved into the electric field, a force acts on
it. The force is a non‐contact force because the charged objects
do not have to touch for the force to be exerted.

Two charged objects will:
• repel each other if they have like charges (they are both
positive or both negative)
• attract each other if they have opposite charges (one is
positive and the other is negative)

Charged objects will also attract small, uncharged objects. This
is why a charged plastic comb or ruler, or a party balloon, can
pick up small pieces of paper.
The only way to tell if an object is charged is to see if it repels
another charged object.



2:Electromagnets
TASK 1

Some particles carry electrical 
___________. In electric wires 

these particles are ____________. 
An electrical current is a 

_________  ___  ____________.

Explain the term Current and what it is 
measured in.

___________________________________
___________________________________
___________________________________

Make a list of: 
a) Contact forces: 
_________________________________________
_________________________________________
b) Non-contact forces: 
_________________________________________
_________________________________________

Current in a SERIES circuit
Draw a SERIES circuit showing that current is the SAME 

everywhere.

Current in a PARALLEL circuit
Add values into the boxes showing that current is 

SHARED in a parallel circuit

Describe the relationship 
between the number of cells 
in a circuit and size of current.
________________________
________________________
________________________
________________________
________________________
________________________
________________________
________________________
________________________



Charging up – Static Electricity 
Experiments

2:Electromagnets
TASK 2

Current is measured using an
__________________________

Potential Difference is measured using a 
_______________________________

Units: 
Current:
Potential Difference:
Resistance:

Potential difference is a measure of the 
________________ in _______________

between two parts of a ______________. The 
bigger the difference in

energy, the bigger the _________________  
___________________.

Measuring Potential Difference
Draw a circuit with a voltmeter 

showing how potential difference is 
measured.

Describe the relationship between resistance and 
the number of components in a circuit:

________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________

Electrons are __________________ 
charged particles.
Electrons can _________ from one 
substance to another when
objects are __________ together.

Two charged objects will:
• ______________ each other if they 
have like charges (they are both
positive or both negative)
• ___________________ each other if 
they have opposite



Chapter 3.1 and 3.2 Knowledge Organiser - ENERGY Science Department 

Food labelling
Food labels give you information about which food groups and how 
much energy each food contains. They give guidance to tell you what 
percentage of nutrients each food contains.
We measure the energy stored in food in calories.

Energy in Food
The energy in food is often measured in kJ,
the amount of energy you need depends
on your lifestyle. If there is an imbalance
you will put on or loose weight.

Measuring Energy in Food
The energy in different foods can be 
measured using a simple
experiment. If the food is set
on fire, it can be used to heat 
up water and by measuring 
the temperature change, 
you should be able to see 
Which foods cause the 
greatest rise in temperature 
and have given out the most
energy.

Food labelling
Different people require different amounts of energy depending 
upon their energy needs. For example an accountant who sits at his 
desk all day may only require 2,500kcal of energy whereas a builder 
may require 4,500kcal.
Eating too much can cause obesity 
which can lead to heart disease and 
diabetes.  Eating too little can lead to 
malnutrition and can be caused by 
diseases such as anorexia or bulimia.



Electrical appliances use energy but we describe this
energy use in a slightly different way.
• Power is the rate at which energy is used. The unit of
power is the watt, which has the symbol W.

• 1 W is 1 J per second. So, for example, a 20 W electric
lamp uses 20 J of electrical energy every second to
stay alight.

• Electrical appliances (TV sets, kettles and so on) have
electrical rating plates on them. These show the
power rating of the appliance in W.

See if you can find some more power ratings at home
and explain what these mean.

To calculate power you divide the
value of the energy transferred (in
Joules) by the time taken for the
transfer (in seconds).
You can also rearrange the
equation using the triangle on the
right.

Using Maths Skills in SCIENCE

Values for power and energy are useful to anyone wanting to use an
electrical appliance. Therefore, we need to be able to compare these
values.

Sometimes, the values aren’t all given in the same units. If you look at the
table above, one column is given in kW, this means kilowatts (1kW =
1000W just like 1 kilometre is equal to 1000 metres). So if you want to
change W to kW then divide the power value by 1000. If you want to
change kW to W then multiply the value by 1000.



We get energy from many different types of energy resources, 
including fuels and stores of energy such as batteries or the wind. 
We can divide
energy resources into two categories:
• non‐renewable energy resources cannot be replaced once they are 
all used up
• renewable energy resources can be replaced, and will not run out
Fossil fuels are non‐renewable energy resources. Generally fossil 
fuels provide a high amount of energy but will soon run out and 
cause environmental problems including global warming due to CO2 
emissions and acid rain sue to SO2 emissions from these power 
stations (shown below).

Nuclear fuel (plutonium & uranium) is an alternative to traditional fossil fuels
and emits no pollution, however there is radioactive waste to get rid of!



Stores of energy
Energy can be stored in different ways, including:
• kinetic energy
• internal energy
• elastic potential energy
• gravitational potential energy
• electrical energy
• magnetic energy

All objects have internal energy. This includes:
• energy caused by the movement of particles in the 
object,
sometimes called thermal energy
• energy due to the bonds between particles, sometimes
called chemical energy

Do you think a hot or cold cup of tea would have more
internal energy?

When an object is heated, its particles move more 
vigorously
and its internal energy increases. Unless the object 
changes
state (e.g melts or boils), its temperature will increase. 

Energy can be transferred from one store to another in the
following ways:
• by heating
• mechanically
• electrically
• by radiation

Some key examples:
1. If an object’s motion changes = mechanical transfer
2. If an object is dropped = mechanical transfer
3. Completing an electrical circuit = electrical
4. Stretching a spring = mechanical
5. Metabolising food = heating (a weird one!)
6. Burning fuels = heating

You might need to be able to describe a transfer e.g. if an
object is dropped its gravitational potential energy is converted
into kinetic energy. Half way through the drop, half of the energy would have 
been transferred and so on.
Another example is shown below as a diagram– can you see
which of the 6 examples is shown?



Conservation of Energy
Energy can be stored or transferred, but energy cannot be
created or destroyed. This means that the total energy of a
system stays the same. When we use the word system we
mean objects that might transfer energy e.g. a plug to a lamp
to the surroundings.
The idea that the total energy has the same value before and
after a change is called conservation of energy.

Drawing Sankey Diagrams
The diagram on the below shows an important point to remember. If you 
draw a Sankey diagram, the size of the arrow should represent the value 
of the energy. So in this diagram if 1 square represents 1 Joule of energy 
then there is a 5J useful energy transfer and the other 15J of energy are 
‘wasted’.

Sankey Diagrams
The key to understanding this idea is to be able to use Sankey
diagrams. These diagrams (shown below and on the left) show
how much energy is transferred into the system and where this
energy goes.
The numbers on the arrows out of the system should add up to
the value of the energy that went into the system. E.g. in the
diagram below 10J + 90J adds up to the 100J that went into the
system.



3: Energy
TASK 1 

Make a list of: 
a) Non-renewable Energy Resources: 
_________________________________________
_________________________________________
b) Renewable Energy Resources: 
_________________________________________
_________________________________________

Give some examples of appliances and 
their power ratings in W and kW.

1. 

2.

3. 

Energy in Food
The energy in food is often measured in 
_______________ (units) _______,
the amount of energy you need depends
on your _____________. 

Advantages Disadvantages

Wind

Water

Geo-
therm
al

Solar

Power is the rate at which ___________ is 
used. The unit of power is the ______ (units) 
_________.
1 W is 1 J per second. So, for example, a 20 W 
electric lamp uses ____________of electrical 
energy every second to stay alight.

The equation used to calculate ENERGY is:

Units: 
Energy -
Power-
Time-



Define the term 
Thermal Equilibrium:

_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________

3: Energy
TASK 2 

Energy STORES
List as many examples as you can below:

Law of the Conservation of Energy

Sankey Diagrams:

Energy can be __________ or 
___________, but energy cannot be 
____________or ________________. This 
means that the total energy of a 
_______________ stays the same.



Chapter 4.1 and 4.2 Knowledge Organiser - WAVES Science Department 

Waves transfer energy from one place to another.
Waves are made by forcing something to vibrate or oscillate.
There are two types of waves; transverse and longitudinal.
Sound waves are longitudinal waves.
Light and waves on water are transverse waves. Sound travels 
faster through liquids and solids than it does
through air and other gases. 

Transverse Waves
If you throw a pebble into a pond, ripples spread out from
where it went in. These ripples are waves travelling through the
water. The waves move with a transverse motion. The
undulations (up and down movement) are at 90° to the
direction of travel.
For example, if you stand still in the sea, the water rises and
falls as the waves move past you.
The diagram below shows a transverse wave.

Longitudinal Waves
When an object or substance vibrates, it produces sound.
These sound waves can only travel through a solid, liquid or
gas. They cannot travel through empty space.
Sound waves are longitudinal waves ‐ the vibrations are in the
same direction as the direction of travel.
The diagram below shows this.



The frequency of sound waves is measured in hertz, 
which has the symbol Hz. The bigger the number, the 
greater the frequency and the higher the pitch of the 
sound. Human beings can generally hear sounds as low as 
20 Hz and as high as 20,000 Hz (20 kHz).

Hearing Loss
You measure sound intensity in decibels (dB). Loud 
noises and damage to the eardrum can cause 
hearing loss. Hearing loss can be prevented by:
• Wearing Ear defenders/ ear plugs
• Reducing the volume 



Light - Reflection
The law of reflection states that for a plane (flat) mirror the angle 
of reflection will be the same as the angle of incidence. You need 
to make sure your diagrams
show this.



TIP
When drawing light ray diagrams make sure you always:
• Use a pencil and a ruler
• Draw the initial lines faintly so you can erase them
• Always add an arrow to show the direction of the light ray
• Real light rays are a solid line and virtual light rays are dashed lines

When light is incident upon a surface it might be reflected, absorbed,
scattered, refracted or it may act as a filter and remove some colours of
the light.

Key Words
Transparent – light can pass though
Opaque – light cannot pass through
Translucent – some light passes through





4: Waves
Sound
TASK 1

Label and annotate the diagram to explain what a sound 
wave is (you must include the word ‘vibration’.

Sound is a type of __________________ wave. 

Explain why we can see the 
Sun, but can not hear it-

_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________

_____________________

Label the diagrams with the average speed of sound for that medium, 
then explain the difference in terms of particle arrangement: 

________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________

__

Add the following labels to the diagram of a wave: amplitude; 
wavelength; peak/crest; trough 

Explain the term ‘frequency’ and state its units: 
________________________________________
________________________________________
________________________________________
________________________________________

Sketch sound waves for the following sounds: 

Quite high pitched; Loud high pitched; Quite low 
pitched; Loud low pitched

What is the auditory range 
of humans? 

______________________
______________________

What do we call 
frequencies above and 

below this range? 
______________________
______________________
______________________
______________________ 



Key words and definitions:4: Waves
Sound 
TASK 2

Label the parts of the ear and briefly describe its function.

Unit of sound intensity 
(volume)= 

Describe how hearing can be damaged: 
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________
_______________________________________________________

State one simple method of helping reduce hearing damage: 
_______________________________________________________
_______________________________________________________ 



Chapter 4: Waves
TASK 3

Explain in detail how light allows us to see things. 
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________
___________________________________________________________

What does a lens do?-
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________
__________________________________________________________

Explain in as much detail as possible how our eyes are like cameras. 
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________

What are the primary colours of light? 
_______________________________________________
_______________________________________________
_______________________________________________

What is white light? 
_______________________________________________
_______________________________________________
_______________________________________________

Why are objects different colours?
_______________________________________________
_______________________________________________
_______________________________________________

Explain what a colour filter does to light.
_______________________________________________
_______________________________________________
_______________________________________________

Draw a light ray being reflected from a mirror. State the law of 
reflection. 

Draw a diagram of light passing into and out of a glass block. 
Explain why refraction happens. 



Chapter 5.1 and 5.2 Knowledge Organiser - MATTER Science Department 

Particle Theory
All matter is made up of particles. Particles are found in all 3 states of 
matter. Particles in the 3 states behave differently.
In solids, particles are arranged in a regular pattern and they can only 
vibrate in a fixed position. Particles in solids are not free to move.
In liquids, particles can slide pass each other. They are arranged
randomly.
In gases, particles carry a lot of energy and they move in all 
directions in a high speed. Particles are far apart and are arranged 
randomly.

Diffusion and Factors Affecting Diffusion
Diffusion is the movement of particles from a higher concentration to a lower concentration. 
Diffusion will stop when particles spread
themselves evenly. Diffusion occurs in liquids and gases but not in solids, because particles in a 
solid are not free to move.
There are 2 factors affecting the rate of diffusion:
1. Temperature: When temperature increases, particles gain more
energy. They can then move and spread out at a higher rate.
2. Concentration: When concentration increases, the rate of diffusion
increases.



Pure and Impure Substance
Pure Substances
If you could see the particles in pure water, you would only see 
water particles. There would be no other particles. Examples of 
pure substances include gold, oxygen and pure water.

Impure Substances
Impure materials may be mixtures of elements, mixtures of 
compounds, or mixtures of elements and compounds. For 
example, even the most pure water will contain dissolved gases 
from the air. Impurities in a substance will affect its properties. 
For example, they may change its boiling point.
Pure Substances Impure Substances

Mixtures
A mixture contains different substances that are not chemically 
joined to each other. For example, a packet of sweets may 
contain a mixture of different coloured sweets. The sweets are 
not joined to each other, so they can be picked out and put into 
separate piles.

Evaporation
This is good for separating a soluble solid from a 
liquid (a soluble substance dissolves, 
to form a solution). For example 
copper sulphate crystals can be
separated from copper sulphate 
solution using evaporation. Remember
that it is the water that evaporates 
away,  not the solution.



Filtration
This is good for separating an insoluble solid from a 
liquid. (An insoluble substance is one that does not 
dissolve). Sand, for example, can be separated from a 
mixture of sand and water using filtration. That's
because sand does not dissolve in water.

Distillation
This is good for separating a liquid from a solution. For example, water
can be separated from salty water by simple distillation. This method
works because the water evaporates from the solution, but is then cooled
and condensed into a separate container. The salt does not evaporate and
so it stays behind. Distillation can also be used to separate two liquids
that have different boiling points.

Chromatography
Simple chromatography is carried out on 
paper. A spot of the mixture is placed 
near the bottom of a piece of 
chromatography paper and the paper is 
then placed upright in a suitable solvent, 
e.g. water. As the solvent soaks up the 
paper, it carries the mixtures with it. 
Different components of the mixture 
will move at different rates. This 
separates the mixture out.



Chapter 5: 
Matter
Task 1

In the boxes below, draw and describe the properties of  a solid, liquid and gas .

Explain in as much detail as you can what 
freezing means .

_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_

What is diffusion? 
___________________________________________________________________________________
___________________________________________________________________________________
___________________________________________________________________________________

Describe what condensation and evaporation mean.
______________________________________________
______________________________________________
______________________________________________
______________________________________________ 
______________________________________________
______________________________________________
______________________________________________
______________________________________________

What is gas pressure?
____________________________________________________________________________________
____________________________________________________________________________________

Draw in the balloons below particles showing low and high gas pressure:

Solid  
______________________
______________________
______________________
______________________

Liquid 
_____________________
_____________________
_____________________
_____________________

Gas 
_____________________
_____________________
_____________________
_____________________

Explain in as much detail as you can what 
boiling means .

_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_______________________
_



Chapter 5: 
Matter
TASK 2  

Explain in detail the differences between 
mixtures and compounds. –
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________

Describe what distillation is and how it works. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________

Define these words:
Solvent: 
___________________________________
___________________________________
Solute: 
___________________________________
___________________________________
Dissolve: 
___________________________________
___________________________________
Soluble: 
___________________________________
___________________________________
Filtrate: 
___________________________________
___________________________________
Residue: 
___________________________________

Explain the process and the result of a chromatography test on a felt 
tip pen. 
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________
________________________________________________________

What does solubility mean?  
______________________________________
______________________________________
What things can affect solubility?  
______________________________________
______________________________________
______________________________________
______________________________________

Using a diagram, show how filtration works. 

Explain how people get salt from salt water. 
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________
_____________________________________________________________________________________________

What is a saturated solution? –
____________________________________
____________________________________
____________________________________
____________________________________

With the aid of a diagram, show 
how a substance dissolves into a 
liquid  



Chapter 6.1 and 6.2 Knowledge Organiser - REACTIONS Science Department 

Universal pH scale
Universal indicator is supplied as a solution or as universal
indicator paper. It is a mixture of several different indicators.
Unlike litmus, universal indicator can show us how strongly acidic
or alkaline a solution is, not just that the solution is acidic or
alkaline. This is measured using the pH scale, which runs from pH
0 to pH 14.
Universal indicator has many different colour changes, from red
for strongly acidic solutions to dark purple for strongly alkaline
solutions. In the middle, neutral pH 7 is indicated by green.

These are the important points about the pH scale:
• neutral solutions are pH 7 exactly
• acidic solutions have pH values less than 7
• alkaline solutions have pH values more than 7
• the closer to pH 0 you go, the more strongly acidic a solution 

is
• the closer to pH 14 you go, the more strongly alkaline a 

solution is

Indicators and the pH scale
Solutions can be acidic, alkaline or neutral: we get an acidic solution when an acid 
is dissolved in water we get an alkaline solution when an alkali is dissolved in 
water solutions that are neither acidic nor alkaline are neutral Pure water is 
neutral, and so is petrol. An indicator is a substance that changes colour when it is 
added to acidic or alkaline solutions. You can prepare homemade indicators
from red cabbage or beetroot juice ‐ these will help you see if a solution is acidic 
or alkaline. Litmus and universal indicator are two indicators that are commonly
used in the laboratory.

Litmus indicator
Litmus indicator solution turns red in acidic solutions and blue in alkaline 
solutions. It turns purple in neutral solutions. Litmus paper is usually more 
reliable, and comes as red litmus paper and blue litmus paper. The table shows 
the colour changes it can make.



Neutralisation
A chemical reaction happens if you mix together an acid and an
alkali. The reaction is called neutralisation. A neutral solution is
made if you add just the right amount of acid and base together.
The products formed are salt and water.

acid +                     alkali                                salt + water

• When an alkali reacts with hydrochloric acid, the salt 
produced is a chloride.

• When an alkali reacts with sulphuric acid, the salt produced 
is a sulphate.

• When an alkali reacts with nitric acid, the salt produced is
a nitrate.



The reactivity series shows a list of metals
in the order of how reactive they are. The
metals towards the top of the list react
readily with air and water and violently
with acid.

The metals towards the bottom of the list
do not even react with acid.
The order of the reactivity series can be
remembered using a mnemonic.

"Pond slime can make a zoo
interesting ‐ the long crinkly sort
goes purple."

Displacement reactions
Displacement reactions involve a reaction between a metal and a
compound of a different metal.
A more reactive metal will displace a
less reactive metal from its
compounds.
For example the more reactive
magnesium will displace the
less reactive copper from the
copper sulfate solution.

Magnesium + copper sulfate magnesium sulfate + copper



6: Reactions

Task 1

Describe what a Neutralisation 
Reaction is:

______________________________
______________________________
______________________________
______________________________
______________________________

Making Salts
• Hydrochloric Acid makes _______________salts

• Nitric Acid makes _________________salts

• Sulphuric Acid makes _________________salts

Litmus Indicator

The pH Scale – add missing labels then research and find some examples of Acids, Neutral and Alkalis.

Acids –

Neutral –

Alkalis -

Universal indicator has many different 
_______________ changes, from 
__________
for strongly acidic solutions to dark 
___________ for strongly alkaline 
solutions. In the middle, neutral pH 7 is 
indicated by ___________.

Red litmus Blue Litmus

Acid

Neutral

Alkaline



Key words and definitions:
Atom:____________________
_________________________
_________________________
Element:__________________
_________________________
_________________________
Compound:________________
_________________________
_________________________
Mixture:__________________
_________________________
_________________________

6: Reactions
Task 2

Element Symbols REVISION – write the first 20 

symbols out from memory

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.

Reactions of metals with acid
The general equation for the reaction of a metal 
with acid is:

Reactions of metals with water
The general equation for the reaction of a 
metal with water is:

Reactions of metals with Oxygen
The general equation for the reaction 
of a metal with oxygen is:

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.

Describe what a DISPLACEMENT Reaction 
is in your own words and give an example:
__________________________________
__________________________________
__________________________________
__________________________________
__________________________________
__________________________________
__________________________________
__________________________________



Chapter 7.1 and 7.2 Knowledge Organiser - EARTH Science Department 

Structure of the earth
The Earth is almost a sphere. 
These are its main layers, starting 
with the outermost:
• Crust (relatively thin and rocky)
• Mantle (has the properties of a solid, 

but can flow very slowly)
• Core (made from nickel and iron)

Types of rocks
Igneous rocks
Igneous rocks are formed from molten rock that has cooled and solidified.
Sedimentary rocks
Sedimentary rocks are formed from the broken remains of other rocks that become joined 
together.
Metamorphic rocks
Metamorphic rocks are formed from other rocks that are changed because of heat or pressure. 
They are not made from molten rock – rocks that do melt form igneous rocks instead.







Add the correct labels
Ceramics
What are Ceramics, give some 
examples of objects made 
from this material?

Outline some Advantages and 
Disadvantages of using Ceramics.

1. Describe how each type of rock is formed:
Sedimentary rock 
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
Metamorphic rock 
_______________________________________________________________
_______________________________________________________________
_______________________________________________________________
Igneous rock 
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________
____________________________________________________________________________________

Chapter 7: 
Earth
Task 1 



Chapter 7: Earth - TASK 2

What are the 8 planets in the Solar System and what are their 
distances from the Sun?

What is a solar eclipse?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

Annotate the diagram and explain why the 
Earth has seasons throughout the year. 
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________
____________________________________

Draw a diagram showing why we see different phases of the moon. 
Label the phases. 

Define these words-
Artificial satellite –
________________________________________________________
________________________________________________________

Natural Satellite–
________________________________________________________
________________________________________________________

Planet–
________________________________________________________
________________________________________________________

Galaxy–
________________________________________________________
________________________________________________________

Orbit–
________________________________________________________
________________________________________________________

Universe–
________________________________________________________
________________________________________________________

What is a lunar eclipse?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

What are the 4 terrestrial planets?
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________
______________________________________________________________________

What is a the difference between a comet and a meteor? 
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________

What is a the difference between a day and a year in terms of 
the Earth moving? 
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________
__________________________________________________ 



Chapter 8.1 and 8.2 Knowledge Organiser - ORGANISMS Science Department 

Using a microscope
To view an object down the microscope we 
can use the following steps:
1. Plug in the microscope and turn on the 
power
2. Rotate the objectives and select the lowest 
power (shortest) one
3. Place the specimen to be viewed on the 
stage and clamp in place
4. Adjust the course focus until the specimen 
comes into view
5. Adjust the fine focus until the specimen 
becomes clear
6. To view the specimen in more detail repeat 
the process using a higher
power objective

Preparing a microscope slide
To prepare a slide to view onion cells we 
can use the following steps:
1. cut open an onion
2. use forceps to peel a thin layer from the 
inside
3. spread out the layer on a microscope 
slide
4. add a drop of iodine solution to the 
layer
5. carefully place a cover slip over the layer



Cells
Cells are the building blocks of all living organisms.

Specialised cells
Specialised cells are found in multicellular organisms. Each specialised cell
has a particular function within the organism.

Unicellular Organisms
Some organisms are only made of a single cell, these are called unicellular
organisms. All the processes needed for the organism to survive happen in
that one, single cell. There are no tissues, organs or organ systems.
Unicellular organisms often have structural adaptations to help them
survive.



The skeleton 
Our skeleton is made of more than 200 bones. Calcium
and other minerals make the bone strong but slightly flexible. Bone is a
living tissue with a blood supply. It is constantly being dissolved and
formed, and it can repair itself if a bone is broken.

Function of the skeleton
The skeleton has four main functions:
1. Support ‐ to support the body e.g. Our backbone keep us upright
2. Protection - Here are some examples of what the skeleton protects:
• skull protects the brain
• ribcage protects the heart and lungs
• backbone protects the spinal cord
3. Movement - Some bones
are joined rigidly together and
cannot move e.g. Bones in the
skull. Other bones are joined to
each other by flexible joints.
Muscles are needed to move
bones attached by joints.
4. Making blood cells - There
are different kinds of blood cells,
including:
• Red blood cells ‐ carry oxygen
• White blood cells – used in
the immune system
These cells are made in the bone
marrow. This is soft tissue inside
our larger bones which is
protected by the hard part of the
bone which surrounds it.

Antagonistic muscles
Muscles are attached to bones by strong tendons, they can only pull and
cannot push. E.g. your elbow joint has two muscles that move your
forearm up or down.
• to raise the forearm, the biceps contracts and the triceps relaxes
• to lower the forearm again, the triceps contracts and the biceps relaxes

Joints - Bones are linked together by joints which allow different parts of
the skeleton to move. They are called synovial joints.

The make up of an organism
Organisms are constructed according to the following hierarchy:

Cell                Tissue                    Organ                      Organ System                      Organism



Chapter 8 Cells – TASK 1
Label this microscope.

Draw and label a unicellular organism. 

Draw a plant and animal cell and label all key features. –p17

Write a step by step method describing how to prepare a microscope 
slide.

What is the magnification equation? 

What is a specialised cell? 
_______________________________________________
_______________________________________________

Draw an example specialised cell.



Chapter 8 Cells TASK 2

Describe the four reasons we need a skeleton.
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________

Define these words-
Cell–
____________________________________________
____________________________________________
____________________________________________

Tissue–
____________________________________________
____________________________________________
____________________________________________

Organ–
____________________________________________
____________________________________________
____________________________________________

Organism -
____________________________________________
____________________________________________
____________________________________________

Joint–
____________________________________________
____________________________________________
____________________________________________

Muscle–
____________________________________________
____________________________________________
____________________________________________
Skeleton–
____________________________________________
____________________________________________
____________________________________________

Name as many types of joint as you can.

Give some examples…

Explain why nearly all muscles in the body have to work in pairs.  Use the term antagonistic pair at least once.

___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________
___________________________________________________________________________________________________________



Chapter 9.1 and 9.2 Knowledge Organiser - ECOSYSTEMS Science Department 

Structure of a flower
The flower is the reproductive organ of many plants

Structure of a flower
Plants reproduce in a process called pollination. Because plants have
both male and female reproductive organs , it is possible for a plant
to pollinate itself (self‐pollination) but this can be problematic as
creates little genetic variation between plants.
Cross‐pollination is when a pollen from one plant fertilises the ova of
another plant. Pollen can be carried between plants by either the
wind or insects. Plants have different adaptations depending on the
types of pollination they use:



Seed dispersal: When an ova is fertilised by pollen, a seed forms which will eventually grow into a new plant.
However, plants are constantly in competition with one another for:
• Light
• Space
• Water
• Minerals in the soil
To reduce competition, seeds must be dispersed (spread away) from their parent plant. There are several method of seed dispersal used by
different species of plants.



Feeding relationships
A food chain shows the different species of an organism in an 
ecosystem, and what eats what. Here is an example of a simple 
food chain:

grass → cow → human

When all the food chains in an ecosystem are joined up together, 
they form a
food web. Here is an example of a food web:

Factors including changes in
the producer, changes in the
number of consumers, and
the population of pollinating
insects all affect the size of
populations within a food
web.
Toxic waste
Some poisonous toxins accumulate in food chains and damage 
organisms in it, especially predators at the end of the chain 
because accumulating toxins cannot be excreted.
Examples include mercury and DDT. High levels of mercury can 
cause damage to the nervous and reproductive systems. DDT 
causes birds to lay eggs with weak shells.

Sampling
A quadrat (wooden frame) of a known size
(e.g. 1m2) is placed several times.
2. Where to put the quadrat should be chosen
randomly (by generating co‐ordinates using
a calculator)
3. Count what is in each quadrat
4. Work out an average number from all of the quadrats
5. Work out the average of the whole ecosystem 
e.g. on average there are 20 flowers in 1m2 so in the whole field (1500m) there will be 20 x
1500 = 30,000 flowers



Chapter 9: Ecosystems – TASK 1

Describe how both wind and insect pollination works.
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________
____________________________________________

Label the male and female reproductive organs of this flower. 

Define these words-

Germination –

Fertilisation–

Seed–

Stigma -

Anther –

Ovary –

Filament –

Describe the four common forms of seed 
dispersal below. 

Wind Dispersal
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________

Animal Dispersal 
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________

Water Dispersal 
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________

Explosive Dispersal 
___________________________________
___________________________________
___________________________________
___________________________________
__________

Structure Function

Sepal

Petal

Stamen

Anther

Filament

Ovary

Stigma



Competition

9: Ecosystems 
Task 2

Identify 3 factors that affect the size if populations 
in  a food web.

1)

2)

3)

Food Chain

A food chain shows the different 
__________________ of an organism in an 
___________________, and what 
______what.

Give an example below:

Explain in your own words what a Food 
web is:

___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________
___________________________________

What is a QUADRAT and how is it used?

Describe the relationship between the Hare and 
Lynx Population sizes.
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________
________________________________________



Chapter 10.1 and 10.2 Knowledge Organiser - GENES Science Department 

Variation
Variation can occur within or between species.
For example, you may have a different eye or hair colour to your
friend. Therefore there is variation amongst the human species.
There is more variation between different species, such as 
between a human and a dog.
Causes of variation can be genetic (inherited from your parents) or 
environmental (caused by your surroundings). Here are some
examples of the types of variation:

Continuous variation
Continuous variation is when any value is possible within a range.
For example, a person’s height can take any value between that of
the shortest person and of the tallest person in the world.
Other examples of continuous variation include weight, heart rate
and hand span.

As there is no limit on
the value that can
occur within a
population,
continuous variation
is often represented
with a line graph:

Discontinuous variation
Discontinuous variation is a when a characteristic can only have a certain value. For
example, your blood group could only be A, B, AB or O. There is no in between value.
Other examples of discontinuous variation include gender, ability to roll your
tongue and eye colour.
A bar chart can be used to represent discontinuous variation:



Female reproductive system

Practice: Cover up the labels in the diagrams, can you remember each organ? What about 
their functions?

Male reproductive system



• Circle the INHERITED characteristics
• Underline the ENVIRONMENTAL 

characteristics

10: Genes  
Task 1

Sketch a graph to show Continuous VariationContinuous variation is when any 
_________ is possible within a ________.
Give some examples:

Discontinuous variation is a when a 
________________ can only have a 
certain _____________.
Give some examples

Sketch a graph to show Discontinuous Variation

Tattoo

Ability to roll tongue

Blood Group

Eye Colour

Skin Colour

Genetic Disease

Scars

Language

Hair Length



Chapter 10: Genes – TASK 2
List all the things that can happen during puberty to your body (boy or 
girl).

Label the male and female reproductive organs. 

Define these words-

Adolescence–
_________________________________________________________
_________________________________________________________
Intercourse–
_________________________________________________________
_________________________________________________________
Foetus (Fetus)–
_________________________________________________________
_________________________________________________________
Gestation-
_________________________________________________________
_________________________________________________________
Menstruation–
_________________________________________________________
_________________________________________________________
Contraception–
_________________________________________________________
_________________________________________________________
Pollination–
_________________________________________________________
_________________________________________________________

What happens during 
intercourse and how do sperm 
reach the egg? 

_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________

Explain where a baby grows and the stages of development it goes through and at what times. 

_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________
_________________________________________________________________________________

Explain in detail what the 
Menstrual cycle is and what 
days things generally happen.

_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________
_________________________


