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What does independent study look like in Science?

Before the lesson

Be prepared. Pre-read the content that will be covered in the lesson. 
You can use a textbook, revision guide or revision website

After the lesson

REVIEW YOUR NOTES
• Are they complete? Do you need to re-draw or write anything so 

that it will make sense in 6 months time?
• Highlight key terms
• Identify the main points

CHECK YOUR UNDERSTANDING
• Identify the terms you can't define
• Identify the concepts you don't know
• Use a textbook, knowledge organiser revision guide or revision 

websites to look at what you do not understand to see if that 
clarifies it

RESPOND TO FEEDBACK
Improve your work based on any feedback. This could be peer,          
self or teacher

POST IT NOTE REMINDERS
Make a note of the parts you are not sure of to remind                       
you to ask your teacher next lesson

At the end of the unit

REVIEW YOUR NOTES
Compare to the specification to see if you have any gaps in your notes. If 
you do, fill them in!

PRACTICAL UNDERSTANDING
Do you know how each required practical relates to the unit?                    
Can you identify equipment needed and a basic method?                           
Can you explain the results?

APPLY TO AN EXAM QUESTION
Answer exam questions linked to the unit. Check all your answers       
against the mark scheme. Learn the mark scheme language!

KEEP ON TOP OF REVISION
• Create a concise flash card of definitions or processes you                   

need to know rote (use mark-scheme language)
• Identify what you can recall and what you cannot still recall anymore. 

Use "look, cover, write, check" for definitions and processes

ASK FOR HELP
See your teacher for help with anything you are not sure of                            
or do not understand

Throughout

Use Seneca to focus on the 
topics you struggle with the 
most

Keep going back to topics, redo 
activities and use knowledge 
organisers to see what you 
remember

Make links and cross reference 
between units

Be aware of what is happening 
in the world



Using Knowledge Organisers in Science

Look, cover, write, 
check, repeat

Definitions to key 
words

Flash Cards Self Quizzing Mind Maps Paired Retrieval
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Look at a section of your 
knowledge organiser.

Copy down key words and 
definitions or formulae.

Write down key facts on a 
flashcard. You can add 
pictures to support.

Create a short quiz. Write 
down the questions.

Create  a mind map with all 
the information that you 
can remember.

Ask a family member or 
friend to look at your 
knowledge organiser.
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Cover and write down what 
you can remember in your 
independent learning book.

Cover and write down 
again.

Write a question that links 
to the information on the 
other side of the flash card.

Answer the questions in 
full sentences. 

Check your knowledge 
organiser and add to this. 

Ask them to question you 
on different sections.
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Check what you have 
written down and correct 
in purple. REPEAT!

Check what you have 
written down and correct 
in purple. REPEAT!

Ask a family member or 
friend to quiz you, KEEP 
QUIZZING!

Check what you have 
written down and correct 
in purple. KEEP QUIZZING!

Try to make connections 
that link information 
together. 

Write down your answers. 
KEEP QUIZZING!



Oxidation – chemical reaction where an 
substance combines with oxygen to form 
an oxide

E.g. aluminium + oxygen → aluminium oxide

Combustion – burning a fuel in oxygen. A fuel is a 
substance that stores energy in a chemical store. 
Combustion forms carbon dioxide and water. 

E.g. methane + oxygen → carbon dioxide + water

Displacement – chemical reaction in which a 
more reactive element takes the place of a less 
reactive element in a  compound 

Thermal decomposition – reactants are broken 
down (decomposition) using heat (thermal energy)

E.g. zinc carbonate → zinc oxide + carbon dioxide

KS3 Chemical Reactions 
Knowledge Organiser

A chemical reaction is a rearrangement of the atoms. 

The total mass of the reactants is 
equal to the total  mass of 
the products. 
This is known 
as ‘conservation of mass’

Word equations are used to show what happens in a chemical reaction

Reactants → Products

Eg Methane + Oxygen → Carbon dioxide + water

The reactants are on the left side of the arrow and the products are on 
the right side of the arrow. We use an arrow instead of an equals sign 
as it represents that the reactants are changing into a new substance

Exothermic reactions involve a 
transfer of energy from the 
reactants to the surroundings 
(remember Exit). This will show as 
an increase in temperature. 

Eg, combustion, condensing and 
freezing.

Catalysts
• speed up reactions
• are not used up during the reaction (its mass is the 

same at the start and end of the reaction)
• are chemically unchanged after the reaction has 

finished
• are specific to a particular reaction. 

In a reaction the mass will be conserved, this means that the total mass of 
the reactants will be equal to the total mass of the products.

This is because atoms are not created or destroyed so there is always the 
same amount of each type of atom

If it appears that some of the mass has been lost, this means that a gas has 
been produced and escaped, accounting for the lost mass

Conservation of mass

In a chemical change a new substance is formed in a 
reaction. For example boiling an egg. 

In a physical change a new substance is not formed and 
the process can be reversed. For example melting ice. 

Types of Reaction

Endothermic reactions involve a 
transfer of energy from the 
surroundings to the reactants 
(remember Entrance)
. This will show as an decrease in 
temperature. 

Eg, decomposition, melting and 
boiling



KS3 Electricity Knowledge 

Organiser 

Electric charge

Some particles carry an electric charge (positive or negative)

In electric wires these particles are electrons

We get an electric current when these charged particles move 

from place to place 

When the electros flow in a wire, there is a flow of charge (electric 

current)

For an electric current to flow we need:

• Something to transfer energy e.g. battery

• Complete path for the electrons to flow (circuit)

Circuit symbols

We use circuit symbols to draw diagrams of 

electrical circuits

When drawing a circuit diagram:

• Draw he circuit symbols first

• Draw all the wires to join the circuit symbols

• Use a ruler (wires should be straight lines)

• Do not let the wires cross

Example:

Electrical current

Current is the rate of flow 

of charge (electrons) in 

the circuit

Given the symbol I 

Measured using an 

ammeter in 

amperes/amps (A)

An ammeter must always 

be connected in series

Potential difference

Also called voltage. 

Measure of the difference 

in energy between two 

parts of a circuit

The bigger the difference 

in energy, the bigger the 

potential difference 

Measured using a 

voltmeter in volts (V)

A voltmeter must be 

connected in parallel



Series circuits

In a series circuit:

• All the components are 

connected one after the 

other, in a complete loop

• There is only one path the 

current can take

In a series circuit is a lamp breaks or a component is disconnected, the circuit is 

broken and all the components stop working

Current in a series circuit
• The current is the same everywhere

• The more cells added the greater the current

• More components = less current flowing through them

- More lamps = less current = dimmer

Potential difference in a series circuit
• The potential difference is shared between the components

• Potential difference of each component = total battery potential difference 

Parallel circuits

In a parallel circuit:

• Each component is connected 

separately in its own loop 

(branch)

• The current is divided between 

the branches

If a component breaks or is 

disconnected the other branches 

keep working

Current in a parallel circuit
• The current is shared between the components

• The current is shared when it reaches the 

branches, then adds again where the branches 

meet 

Potential difference in a parallel circuit
• The potential difference is the same for each 

loop (= to the battery potential difference)

• If more bulbs are added in parallel all bulbs 

light up with the same brightness as before



Resistance

Resistance is the opposition to the movement 

of electrical charge

The wires and the other components in a circuit 

have resistance

Unit for resistance is ohm (Ω)

Resistance increases when you add more 

components in series. 

The resistance of two lamps is bigger than the 

resistance of one, so less current flows through. 

Calculating resistance
To find the resistance of a component you need to 

measure:

• The potential difference across it

• The current flowing through it

If you plot a graph of current against potential difference 

for a wire, you get a straight line. The gradient of the line 

is equal to the resistance of the wire (Ohm’s law). 

We then use this equation to calculate resistance 

Resistance = Potential difference / Current 

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 test a material to see if it a conductor 

or insulator by placing it in a circuit. If the bulb 

lights up it is a conductor, if it doesn’t it is an 

insulator

All metals conduct electricity well because they 

have many free electrons that can move when a 

potential difference is applied. 

As the electrons move they collide with other 

particles in the metal structure. This is the cause 

of resistance in most metals. 

Even the best electrical conductors have some 

resistance.

Conductors Insulators

Metal elements Most non-metal elements, e.g. sulfur, 

oxygen

Graphite  (a form of carbon, non-

metal)

Diamond (a form of carbon, non-

metal)

Alloys e.g. brass, solder Plastic

Salt solution Wood

Liquid calcium chloride Rock



Charged objects

All substances are made of atoms. 

An atom is electrically neutral – it has 

no overall charge. 

Atoms contain electrons which have a 

negative charge. 

Electrons can be transferred from 

one substance to another when objects 

are rubbed together. 

Only works for electrically insulated 

objects. 

When this happens an object becomes 

charged:

• If an atom gains an electron, it 

becomes negatively charged

• If an atom loses an electron, it 

becomes positively charged

EXAMPLE: Rub an acetate plastic rod 

with a duster

• Electrons move from the rod to the 

duster

• The duster becomes negatively 

charged

• The rod becomes positively charged 

Static electricity

Static electricity is charge that is not flowing. 

A charged object creates an electric filed that surrounds it. 

If another charged object is moved into the electric field, a 

force acts on it. 

This is a non-contact force because the charged objects 

do not have to touch for the force to be exerted. 

EXAMPLE: A charged balloon can attract strands of hair 

and lift them up without the balloon coming into contact 

with the hair

Attraction and repulsion

Two charged objects will:

• Repel each other if the charges are the same ( positive and positive or 

negative and negative)

• Attract each other if they have opposite charges ( positive and negative) 

A charged object can also attract an uncharged object  

Loss of charge

Static charge depends on 

electrons being unable to flow. 

If a charged object comes into 

contact with a conductor the 

electrons will flow away from it 

and the object loses its charge. 



KS3 Science 
Digestive System   

Healthy Human Diet

Food group Use in the body Good sources

Carbohydrates Provide energy Cereals, bread, pasta, rice 
and potatoes

Protein Growth and repair Fish, meat, eggs, beans, 
pulses and dairy products

Lipids (fats and 
oils)

Provide energy and to store as a reserve 
energy supply

Butter, oil and nuts

Minerals e.g. 
iron and calcium

Needed in small amounts to maintain 
health e.g. iron for red blood cells, calcium
for teeth and bones

Salt, milk (calcium) and liver 
(iron)

Vitamins e.g. C 
and D

Needed in small amounts to maintain 
health e.g. vitamin C to repair skin and 
vitamin D to take up calcium

Fruit, vegetables, dairy 
foods

Dietary fibre To provide roughage to help to keep the 
food moving through the gut

Vegetables, bran

Water Needed for cells and body fluids Water, fruit juice and milk

The Human Digestive System

Structure Function 

Salivary
glands

Release digestive 
juices containing 
enzymes to break
down food

Oesophag
us

Transports food to
the stomach

Stomach Food is digested

Small 
Intestine

Digested food is 
absorbed into the 
bloodstream

Large 
Intestine

Excess water is 
absorbed back 
into the body and 
faeces are formed

Rectum Faeces are stored

Anus Undigested food 
passes out of the 
anus as faeces

Importance of Bacteria in the Human Digestive System

Bacteria naturally live in our gut and many 
help with digestion. They:
• Can digest some substances that humans 

cannot digest
• Reduce the chance of harmful bacteria 

multiplying and causing disease
• Produce some vitamins that humans 

need, such as vitamins B and K 



Human Digestive System – Adapted to Function

Organ Adaptation

Mouth Produces saliva which contains 
enzymes to digest starch

Oesophagus Rings of muscle that contract 
behind the bolus (rounded 
mass of food and saliva) to 
move the food along

Stomach Contains muscles to churn the 
food. Secretes acid to kill 
microorganisms. Contains 
enzymes to digest protein

Small 
intestine

Contains muscles to move the 
food along the tube and 
enzymes to complete 
digestion. Has thin walls and a 
good blood supply to help 
absorption of nutrients into 
the blood

Digestion

Several organs in the body work together to digest food 
and dispose of waste. 

Food enters the mouth where it is chewed up, rolled 
into a ball by the tongue and moistened by saliva ready 
for swallowing

Food is swallowed and passes into the oesophagus 
which carries the food to the stomach

The stomach breaks down food physically by muscle 
contraction and chemically by enzymes. The acidic 
conditions kill bacteria and help the enzymes to work

The small intestine digests the food further using 
different enzymes and absorbs it into the blood

The large intestine absorbs water to make the waste 
(faeces) more solid

The faeces are then passed out through the anus 

Enzymes

Enzymes are biological catalysts that speed up 
reactions in our bodies

Enzymes help digest food through chemical 
digestion

They break down large insoluble molecules into 
small soluble molecules – allowing food 
molecules to be absorbed into the bloodstream 

Enzymes are specific; they can only break down 
one type of molecule
• Amylase breaks down the carbohydrate starch 

into simple sugars
• Protease breaks down protein into amino acids
• Lipase breaks lipids down into fatty acids and 

glycerol

Substances that are not digested
• Minerals, vitamins and water are already small 

enough to be absorbed without being broken 
down

• Digestive enzymes cannot break down dietary 
fibre, which is why the body cannot absorb it



Consequences of Imbalances in the Diet
Energy Requirements of a Healthy Human Diet

Food provides us with energy, we need energy to grow, repair, move and keep warm. 

The amount of energy in foods is measured in kilojoules (kJ). If you look on the side of food 
packets you will see the food’s energy content. To calculate energy needed, look at the average 
needed per day e.g. 8370 kJ in a women, add up all the food consumed and look at levels of 
activity and compare to the average. 

The amount of energy we need per day varies depending on:
• Age
• Gender
• Level of activity

Examples: 
One year old baby needs 3850 kJ per day 
Olympic swimmer in training needs 15,600 kJ

If the amount of energy 
you get from your food 
is different to the 
amount of energy you 
need, your diet will be 
imbalanced:
• Too little food may 

lead to a person 
being underweight

• Too much food may 
lead to a person 
being overweight 

Obesity
Taking in too much energy through 
eating too much. 

Causes the person to have a high 
body mass index (BMI). This is a 
measure of body fat based on 
height and weight. 

Can causes serious health 
problems:
• Pain in the joints
• Heart disease
• High blood pressure
• Difficulties breathing 

Starvation
Not taking in enough energy and 
nutrients over a prolonged period. 

Most serious form of malnutrition, 
body is severely underweight

Can cause serious health problems:
• Severe weight loss
• Muscle loss
• Dry skin and hair
• Infertility
• Fatigue

Both starvation and obesity 
can lead to death

Deficiency Diseases

An imbalanced diet can contain too much or 
too little of a particular nutrient. If you have 
too little of that nutrient we say that you have 
a deficiency. 

Preventing and treating
Re-introduce missing nutrient into diet. 

Disease Deficiency 
causing the 

disease

Food to treat or 
prevent the 

disease

Anaemia Iron Beans and pulses

Scurvy Vitamin D Eggs

Rickets Vitamin C Limes

Example:
• Anaemia: Caused by a lack of iron. Sufferer feels extremely tired due to lack of oxygen being 

transported around the body. Iron is used to make red blood cells that help carry oxygen. 
• Scurvy: Caused by a deficiency of vitamin C. Symptoms of scurvy are fatigue, bleeding gums, 

loss of teeth, fever and death. 
• Rickets: Caused by lack of vitamin D, which is needed to absorb calcium into bones. Causes 

muscles and bones to become soft. This can lead to permeant deformities in children. 



Permanent magnets

Most materials are not magnetic. A magnetic material can be magnetised or attracted 

to a magnet. 

Iron, cobalt and nickel are magnetic elements. Steel is an alloy that contains a high 

percentage of iron so is also magnetic. 

Magnets apply forces. Magnetism is an example of a non-contact force

A bar magnet is a permanent magnet. This means that its magnetism is there all the 

time and it cannot be turned on or off. 

A bar magnet has two magnetic poles:

• North pole

• South pole

Opposite poles attract, like poles repel

Magnetic fields

A magnet creates a magnetic field around 

it. A force is exerted on a magnetic 

material brought into contact with a 

magnetic field 

The magnetic field is strongest at the 

poles

We can show this field by drawing field 

diagrams:

• Each field has an arrow head

• The field lines come out of the north 

pole and go into the south pole

• The field lines are most concentrated at 

the poles

• Lines never cross each other

Plotting a magnetic field around a 

bar magnet

Using a plotting compass:

1. Place the plotting compass near 

the magnet on a piece of paper

2. Mark the direction the compass 

needle points. The needle of a 

plotting compass always points 

to the south pole of a magnet. 

3. Move the plotting compass to 

many different positions in the 

magnetic field, marking the 

needle direction each time

4. Join the points to show the field 

line. 
RepulsionAttraction

KS3 Electromagnetism

Knowledge Organiser



Earth’s magnetic field

The Earth behaves as if it contains a giant magnet. 

It produces a magnetic field in which the field lines 

are most concentrated at the poles.

The filed is huge, stretching thousands of 

kilometres in length and stretching out into space 

in all directions.  

This magnetic field can be detected using 

magnetic materials or magnets

The north pole of a compass needle points 

towards the Earth’s north pole. 

- If the needle points to the N on the dial, you 

know that the compass is pointing North. This lets 

you navigate outdoors using a map.

Electromagnets

A current flowing through a wire 

causes a magnetic field. This 

effect can be used to make an 

electromagnet

A simple electromagnet 

comprises a length of wire 

turned into a coil and connected 

to a battery or power supply. 

You can make an electromagnet stronger by:

• Wrapping the coil around \ piece of iron

• Adding more turns to the coil

• Increasing the current through the coil

There is a limit to how much current can be passed safely through the wire 

as the resistance of the wire causes heating. 

Electromagnets are different to bar magnets because:

• They can be turned on and off

• The strength of the magnetic field can be varied 

The magnetic field around an electromagnet is just the same as the one 

around a bar magnet, however, it can be reversed by reversing the current

Uses of electromagnets:

• Computer hard drive 

• Separating iron and steel from non-magnetic metals

• Loudspeakers

• Electric bells

DC motors

Electric motors use the forces produced by magnetic 

fields to produce a turning motion. 

If you put a length of wire in a magnetic field and pass a 

DC current through it (battery), the wire will move

This is called the motor effect. 

The speed of the motor can be increased by:

• Increasing the strength of the magnetic field

• Increasing the current flowing through the coil



KS3 Acids & Bases 
Knowledge Organiser

Acids and bases are the chemical opposites of one another. There are lots of acids 
& bases in our homes. An alkali is a base dissolved in water.
Both acids and alkalis can be corrosive and irritants 

To see whether a substance is an acid or an alkali, we can use an indicator. Indicators show how acidic or how alkaline 
a solution is. Universal indicator solution & universal indicator paper work by showing a substances position on the pH 
scale. I

The pH scale shows how acidic or alkaline that a substance is. A strong acid has a 
pH of 1 and a strong alkali has a pH of 14.

Litmus comes in two forms, red 
or blue.
• Blue litmus turns red in acid 

and stays blue in alkali.
• Red litmus turns blue in alkali 

and stays red in acid.

The strength of an acid depends on how 
much of the acid has broken apart when it 
has dissolved in water 

• Hydrogen chloride dissolves in water to 
form hydrochloric acid, this is a strong 
acid as all of the particles split up. 

• A weak acid like ethanoic acid will have 
particles that do not all split up. 

Acid strength

• Neutralisation reactions are any reaction in which acids 
react with a base to cancel out the effect of the acid.

• These reactions form a neutral solution with a pH of seven
• A base is any substance which neutralises an acid
• An alkali is a base which has been dissolved in water
• Neutralisation reactions produce a salt plus at least one 

more chemical

Neutralisation

Salts are substances which are formed when an 
acid reacts with a metal or metal compound 
Different acids form different types of salts: 
• Hydrochloric acids form chloride 
• Sulfuric acids form sulfates
• Nitric acids form nitrates

acid         +      base        → salt     +  water

hydrochloric  +    sodium     → sodium  +  water
acid              hydroxide         chloride

• If the solution has a pH value of 1–6 it is acidic 
• If the solution has a pH value of 8–14 it is alkaline 
• If the solution has a pH value of 7 it is known as neutral 

acid       +       metal       → salt         + hydrogen

sulfuric    +  magnesium  → magnesium  + hydrogen 
acid                                              sulfate

acid     +   carbonate   → salt      +    water   +   carbon 
dioxide

nitric   +       zinc          → zinc      +    water   +    carbon
acid         carbonate            nitrate                             dioxide

Non-metal oxides have a pH <7

Metal oxides have a pH > 7

The hydrogen can be tested 
for using the ‘squeaky pop’ test



Contains the organs that allow us to get the oxygen we need and to remove 
waste products like carbon dioxide from the body. 

Air passes from the mouth to the trachea. 

The trachea divides into two bronchi, one bronchus for each lung

Each bronchus divides further into smaller tubes called bronchioles

At the end of each bronchiole is the alveoli

Gases are exchanged at the alveoli

Inhale Exhale

Diaphragm Contracts and moves downwards Relaxes and moves upwards 

Intercostal muscles Contract, moving the ribs up and out Relax, moving the ribs down and 
in

Volume of ribcage Increases Decreases

Pressure inside chest Decreases below atmospheric pressure Increases above atmospheric
pressure

Movement of air Into the lungs Out of the lungs

KS3 Science – Respiratory System

Ventilation (breathing) involves the 
movement of the ribs, intercostal  muscles 
and diaphragm to move air in and out of 
the lungs. 
• When we breath in we inhale
• When we breath out we exhale



Human Respiratory System– Adapted to Function Gas Exchange Measuring lung volume

The amount of air that you can breathe out 
following a big breath in is known as your vital 
capacity or your lung volume

The lungs are adapted for exchange by 
having:
• Good blood supply
• Lots of alveoli

The alveoli are adapted for gas exchange 
by:
• Having thin walls
• Having a good blood supply
• Large surface area
• Being moist to dissolve gases

Pressure Model

Blow through the tubing so that the air pushes 
water out. 

After a deep breath, the volume of the water that 
you expel from the bottle is the same as the 
volume of your lungs 

Doctors use a 
spirometer or 
peak flow meter 
to measure lung 
volume

Gas exchange takes place across the walls of the alveoli

• Oxygen diffuses from the alveoli into the blood, where it is then 
transported to the body cells to be used in respiration

• Carbon dioxide is a waste product of respiration in cells. It is 
transported in the blood to the lungs where it diffuses into the 
alveoli. The carbon dioxide is then breathed out. 



Effects of recreational drugs 
Impact of Smoking and Asthma on Gas Exchange

The respiratory system can be affected by lifestyle and diseases. 

Asthma
Affects the bronchioles. The airway can become inflamed, swollen and constricted (narrowed) and excess mucus 
is produced. 

During an asthma attack:
• Lining of the airway becomes inflamed
• Fluid builds up in the airway
• Muscles around the bronchioles contract, constricting the airway

Symptoms of an asthma attack include: wheezing, tight chest and difficulty breathing

Treatment: asthma relievers (inhalers). Drugs that relax and open up the airways, making it easier to breaths

Smoking
Cigarettes contain many harmful substances. These include:
• Tar: Causes cancer of the lungs, mouth and throat. It coats the inside 

of the lungs including the alveoli, causing coughing. It damages the 
alveoli making gas exchange more difficult

• Nicotine: Addictive chemical. Causes increased heart rate and blood 
pressure and makes blood vessels narrower. This can lead to heart 
disease

• Carbon monoxide: Gas that takes the place of oxygen in red blood 
cells. Reduces the amount of oxygen that the blood can carry. Can 
lead to heart disease as the circulatory system has to work harder. 

Cigarette smoke also damages cilia. Cilia are tiny hair-like parts found on 
cells lining the trachea, they move mucus out of the lungs. Smokers have 
to cough to move the mucus out of their lungs and are more likely to get 
bronchitis. 

Healthy lung Smokers lung

Impact of Exercise on Gas Exchange

Exercise has immediate effects on the respiratory system. It 
causes an increase in:
• Breathing rate
• Tidal volume (volume of air breathed in or our in one breath)

Regular exercise has some additional effects, including an 
increase in the:
• Strength of the diaphragm and intercostal muscles
• Vital capacity (volume of air that can be forcibly exhaled after 

inhaling fully)
• Number and size of blood capillaries surrounding the alveoli

A drug is a substance that has an effect on the body:
• Medicines are drugs that help people suffering from pain or 

disease
• Recreational drugs are taken be people because they like the 

effects they have on their bodies. They can be classified as a 
depressant or a stimulant and most can be addictive

Depressant e.g. alcohol, heroin and solvents
Slows down messages in the brain and along the nerves 
Short term: lowered inhibition, slowed thinking, hallucinations, 
slowed muscular activity
Long term: Damage to liver, brain and heart

Stimulant e.g. Nicotine, caffeine, cocaine, ecstasy and 
amphetamines
Speed up messages in the brain and along the nerves, feel more 
alert
Short term: More energetic, alert
Long term: Damage to liver and heart. Cause loss of memory, lack 
of concentration and increased risk of mental illness



KS3 Sound

Knowledge Organiser

Sound waves

When an object or substance vibrates, it produces sound. These 

sound  waves can only travel through a medium (solid, liquid or 

gas). They cannot travel through empty space (vacuum) because 

there are no particles to carry the vibrations. 

The speed of sound depends on the medium the wave is 

travelling:

• Through air 343 m/s

• Through water 1,493 m/s

The denser the medium, the faster sound travels. 

Sound waves are longitudinal waves – the vibrations are in the 

same direction as the wave.

Vibrations push air particles together and also pull them apart, 

creating a longitudinal wave of energy. 

A slinky spring provides a model that shows how these waves 

work. 

Stretch the spring 
and hold each end

Jerk your hand 
forward

The compressed area of 
the spring travels along 
its length

Properties of sound

Frequency

The number of waves produced in one second. Measured 

in hertz (Hz)

The frequency of a sound wave is related to the pitch (how 

high or low the sound is) that is heard:

• High frequency sound waves are high pitched

• Low frequency sound waves are low pitched

Amplitude

The maximum height of a wave from the middle of the 

wave to its peak or trough. Shows the maximum amount 

of vibration, measured in metres. 

The amplitude of a sound wave is related to the volume of 

the sound. Volume is how loud or quiet a sound it, in 

decibels (dB)

• High amplitude sound waves are loud

• Low amplitude sound waves are quiet

Wavelength

The distance between the peaks of two waves next to each 

other (or any other two identical points on waves next to 

each other)

Oscilloscope

Device able to view patterns of sound 

eaves that have been turned into 

electrical signals. 

A microphone detects the sound 

waves and converts them into an 

electrical signal. This is then displayed 

as a waveform on the screen of the 

oscilloscope. As the sound alters, so 

does the waveform displayed. 

1. Low amplitude (quiet), low pitch 

sound

2. High amplitude (loud), low pitch 

sound

3. High amplitude (loud), high pitch 

sound



Reflecting and absorbing 

sound waves

Sound waves can reflect off 

surfaces. Hard, flat surfaces, 

such as walls, reflect sound 

well.

An echo is a sound wave 

reflected back to our ears. 

Soft rough surface materials 

that contain lots of air 

pockets, such as foam, are not 

good at reflecting sound, but 

absorb it. 

The sound waves transfer 

energy to the material so less 

is reflected 

Hearing sound

The human ear detects sound. 

Sound waves enter the ear canal and 

cause the eardrum to vibrate. Three 

small bones (ossicles) transmit these 

vibrations to the cochlea. The cochlea 

produces electrical signals which pass 

through the auditory nerve to the 

brain, where they are interpreted as 

sound. 

The ability to hear is important to all 

animals for communication, hearing 

predators, knowing when there is 

danger and seeking prey. Different 

animals can hear different 

frequencies. 

Auditory range is the lowest and 

highest frequencies that a type of 

animal can hear

Loudspeakers

Microphone

Generates electricity from 

sound waves – the reverse of 

a loud speaker.

Sound waves cause the 

diaphragm in the microphone 

to vibrate at the same 

frequency as the sound wave. 

This makes the coil of wire 

vibrate. The coil of wire is next 

to a magnet, this movement 

causes an electrical signal to 

be generated. 

Sound waves are produced 
by all vibrating objects.

Loudspeakers work by 
converting electrical 
energy into kinetic 
energy. This moves the 
cone which creates the 
sound wave. 

Ultrasound

Ultrasound waves have a frequency 

higher than the upper limit of 

human hearing – above 20,000 Hz. 

It is too high pitched for humans to 

hear, but other animals, like dogs, 

can hear ultrasound.

Has many applications including:

• Cleaning jewellery: rapid 

vibrations shake the dirt loose

• Physiotherapy: energy is 

absorbed by soft tissue in the 

body, bringing relied from sprains 

and arthritis

• Breaking kidney stones: vibrations 

break the stone apart

• Ultrasound image: Used to form 

images of things inside the body, 

like an unborn baby. Ultrasound is 

reflected when it comes in 

contact with dense material e.g. 

bone. The reflected wave is then 

used to form an image. 



Separating solids from liquids – filtration

If a substance does not dissolve in a solvent, we say that it is insoluble. For example, sand does not 
dissolve in water – it is insoluble.

Filtration is a method for separating an insoluble solid from a liquid. When a mixture of sand and water 
is filtered:

• the sand stays behind in the filter paper (it becomes the residue)
• the water passes through the filter paper (it becomes the filtrate)

Separating solids from liquids – evaporation

Evaporation is used to separate a soluble solid from a liquid. For example, copper sulfate is soluble in 
water – its crystals dissolve in water to form copper sulfate solution. During evaporation, the water 
evaporates away leaving solid copper sulfate crystals behind.

Separating the solvent from a solution – simple distillation

Simple distillation is a method for separating the solvent from a solution. For example, water can be 
separated from salt solution by simple distillation. This method works because water has a much 
lower boiling point than salt. When the solution is heated, the water evaporates. It is then cooled and 
condensed into a separate container. The salt does not evaporate and so it stays behind.

Every pure substance has its own particular melting point and boiling point. One way to check the 
purity of the separated liquid is to measure its boiling point. For example, pure water boils at 100°C. If it 
contains any dissolved solids, its boiling point will be higher than this.

Separating a liquid from a mixture – fractional distillation

Fractional distillation is a method for separating a liquid from a mixture of two or more liquids. For 
example, liquid ethanol can be separated from a mixture of ethanol and water by fractional distillation. 
This method works because the liquids in the mixture have different boiling points. When the mixture is 
heated, one liquid evaporates before the other.

One way to check the purity of the separated liquids is to measure their boiling points. For example, 
pure ethanol boils at 78°C and pure water boils at 100°C.

Separating dissolved solids – chromatography

Paper chromatography is a method for separating dissolved substances from one another. It is often 
used when the dissolved substances are coloured, such as inks, food colourings and plant dyes. It works 
because some of the coloured substances dissolve in the solvent used better than others, so they travel 
further up the paper.

A pure substance 
will only produce 
one spot on the 
chromatogram 
during paper 
chromatography.
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Structure and composition 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). The inner 

core  is solid and the outer core is a liquid.

The Earth’s atmosphere

The Earth’s atmosphere is the relatively thin layer of gases that surround 
the planet. It provides us with the oxygen we need to stay alive.

This pie chart shows the percentages of the main gases in dry air

The three most abundant gases:
• 78% nitrogen, N2

• 21% oxygen, O2

• 0.9% argon, Ar

Mass & Weight

People often confuse mass and weight. Remember that weight is a force that acts upon a mass, and is measured in 
newtons, N. Mass is measured in kilograms, kg.

The mass of an object is the amount of matter or ‘stuff’ it contains. The more matter an object contains, the greater its 
mass. An elephant contains more matter than a mouse, so it has a greater mass.
Mass is measured in kilograms, kg. A 100 kg object has a greater mass than a 5 kg object. An object's mass stays the 
same wherever it is. So a 5 kg mass on Earth has a 5 kg mass on the Moon.

Calculating Weight
The weight of an object is the gravitational force between the object and the Earth. The weight of an object depends upon its 
mass and the gravitational field strength.

Gravitational field strength is given the symbol g. Do not confuse this with g for grams. You can use this equation to calculate the 
weight of an object:

weight in N = mass in kg × gravitational field strength in N/kg

Gravity is a force that attracts objects towards each other. Gravity only 
becomes noticeable when there is a really massive object like a moon, planet or 
star. The more mass an object has, the greater its force of gravity:

• gravity forces between the Earth and the Moon keep the Moon in orbit 
around the Earth
• gravity forces between the Sun and the Earth keep the Earth in orbit 
around the Sun 

We are pulled down towards the ground because of gravity. The gravitational 
force pulls in the direction towards the centre of any object. So we are pulled 
towards the centre of the Earth.

On Earth, g is about 10 N/kg. This means that a 2 kg object on the Earth’s surface has a 
weight of 20 N (2 kg × 10 N/kg = 20 N).

The mass of an object stays the same wherever it is, but its weight can change. This 
happens if the object goes where the gravitational field strength is different from the 
gravitational field strength on Earth, such as into space or another planet.
The Moon is smaller and has less mass than the Earth, so its gravitational field strength is 
only about one-sixth of the Earth’s. So, for example, a 120 kg astronaut weighs 1200 N 
on Earth but only 200 N on the Moon. Remember that their mass would still be 120 kg.



The light year

The distances between objects in space are huge:
• the distance from one star to another in a galaxy is millions of times more than the distance between the planets in the solar 

system
• the distance from one galaxy to another is millions of times more than the distance between the stars in a galaxy

This means that the numbers used to describe distances in space become very difficult to understand and to write down. For 
example, the distance between the Earth and the Sun is about 150,000,000,000 m but the distance to the next nearest star 
(Proxima Centauri) is 39,900,000,000,000,000 m.
To get around this problem, scientists use the light year as the unit of astronomical distance. It is the distance travelled by light 
in one year.

The Universe

• A galaxy is a collection of stars, our galaxy is 
known as the Milky Way.

• Stars produce their own light 
• Planets are large objects which do not produce 

their own light but orbit stars. 
• Natural satellites include moons which can orbit 

planets
• Artificial satellites, such as the International 

Space Station, are man made structures which 
can orbit planets

The Solar System

• Our solar system consists of eight planets which orbit the Sun, four 
inner and four outer planets

• Between the inner and outer planets, between Mars and Jupiter, 
there is the asteroid belt 

• The planets all orbit the Sun , but the path of their orbits are all 
slightly different, giving them the look of ‘wandering’ in the sky

The spinning Earth

• The Earth takes 365 days to orbit the Sun, this is one Earth year
• The Earth takes 24hours to spin on it’s axis, that is why we have day and 

night. In the day half of the Earth faces the sun, at night the same half 
faces
away from the sun.

• The Earth’s axis has a tilt of 23.4⁰ which gives rise to our seasons

The Moon

• The Moon is a natural satellite which orbits the Earth.
• One orbit of the Earth takes 27 days and 7 hours, this 

causes us to see phases of the moon.
• The different phases of the moon are caused by different 

parts of the Moon being lit by the Sun.
• The gravitational pull of the Moon and Sun causes the 

tides.



.

Extrusive igneous rocks form from magma that erupted onto 
the surface as lava, where it cooled quickly. On the other 
hand, intrusive igneous rocks form from magma that cooled 
slowly, deep underground.

Granite has large crystalsObsidian has tiny crystals

Igneous rocks do not contain any fossils. This is 
because any fossils in the original rock will have melted 
when the rock melted to form magma.

There are three main types of rock: igneous, sedimentary and metamorphic. They are formed in different ways and have different properties Rocks are solid at room temperature. They are made 
of grains that fit together. Each grain in a piece of rock is made from a mineral, which is a chemical compound. The grains in a rock can have different: colours; shapes; and sizes

Sedimentary rocks

Sedimentary rocks are formed from the broken remains of other rocks that 
become joined together.
A river carries, or transports, pieces of broken rock as it flows along. When the 
river reaches a lake or the sea, its load of transported rocks settles to the 
bottom. We say that the rocks are deposited. The deposited rocks build up in 
layers, called sediments. This process is called sedimentation.
The weight of the sediments on top squashes the sediments at the bottom. This 
is called compaction. The water is squeezed out from between the pieces of rock 
and crystals of different salts form. The crystals stick the pieces of rock together. 
This process is called cementation.
These processes eventually make a type of rock called sedimentary rock. It may 
take millions of years for sedimentary rocks to form.

Here are the different processes in order:

transport → deposition → sedimentation → compaction → cementation

Sediments are compacted and 
water is squeezed out. Crystals 
form, which cement the pieces 
of rock together

Pieces of rock are 
deposited and layers of 

sediment build up

Small pieces of rock 
are transported by 

a river

What are sedimentary rocks like?
Sedimentary rocks contain rounded grains in layers. The oldest layers are at 
the bottom and the youngest layers are at the top. Sedimentary rocks may 
contain fossils of animals and plants trapped in the sediments as the rock was 
formed.

Sedimentary rocks, like 
this sandstone, form 
layers

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.
Earth movements can cause rocks to be deeply buried or 
squeezed. As a result, the rocks are heated and put under 
great pressure. They do not melt, but the minerals they contain 
are changed chemically, forming metamorphic rocks.

Metamorphic rocks may 
form from rocks heated 
by nearby magma

What are metamorphic rocks like?
Marble is formed from limestone and contains tiny interlocking 
grains. The layers in slate, formed from shale, are arranged in 
layers. This makes slate useful for making roof tiles because it 
can be split into separate flat sheets.

Metamorphic rocks rarely contain fossils. Any that were 
present in the original sedimentary rock will not normally 
survive the heat and pressure.

Slate is a 
metamorphic 
rock that can be 
split into thin 
sheets, which 
makes it ideal 
for roof tiles

Extrusive Intrusive

Where is the magma cooled On the surface Underground

How fast the magma cooled Quickly Slowly

Size of crystals Small Large

Examples Obsidian & basalt Granite & Gabbra

Igneous rocks

Igneous rocks are formed from molten rock that has cooled 
and solidified.

The inside of the Earth is very hot - hot enough to melt 
rocks. Molten (liquid) rock is called magma. When the 
magma cools enough, it solidifies and igneous rock forms.

What are igneous rocks like?
Igneous rocks contain randomly arranged interlocking 
crystals. The size of the crystals depends on how quickly the 
molten magma solidified:

• magma that cools slowly will form an igneous rock with 
large crystals – Intrusive igneous rock.

• lava that cools quickly will form an igneous rock with 
small crystals – extrusive igneous rock

Rocks



Letter Description

A
Weathering breaks down rocks on the surface of the Earth. There are three types of 
weathering (biological physical and chemical). Wind and water move the broken rock particles 
away. This is called erosion.

B
Rivers and streams transport rock particles to other places. Rock particles are deposited in 
lakes and seas.

C Rock particles form layers.

D
Compaction and cementation presses the layers and sticks the particles together. This creates 
sedimentary rock.

E
Rocks underground get heated and put under pressure, and are changed into metamorphic 
rock.

F

Rocks underground that get heated so much they melt turn into magma. Magma also comes 
from deeper inside the Earth, from a region called the mantle. (lava) cools quickly, Pressure 
can force magma out of the ground, creating a volcano. When the magma  it turns into solid 
extrusive igneous rock. Magma that cools slowly underground forms solid intrusive igneous 
rock.

G
Areas of rock can move slowly upwards, pushed up by pressure of the rocks forming 
underneath. This is called uplift.

The Earth's rocks do not stay the same 
forever. They are continually changing 
because of processes such as 
weathering, erosion and large earth 
movements. The rocks are gradually 
recycled over millions of years. This is 
called the rock cycle.
For example, sedimentary rocks can 
be changed into metamorphic rocks. 
These can be weathered, eroded, and 
the pieces transported away. The 
pieces of rock could be deposited in a 
lake or sea, eventually forming new 
sedimentary rock. Many routes 
through the rock cycle are possible.

The processes in the rock cycle are 
summarised in the diagram below

The rock cycle Biological weathering
Weathering is the breaking down or wearing away of rocks 
where they are. It does not happen because they move or 
collide with each other.

One type, biological weathering, is caused
by animals and plants. For example, rabbits 
and other burrowing animals can burrow 
into a crack in a rock, making it bigger and 
splitting the rock.

You may have seen weeds growing through cracks in the 
pavement. If you have gone for a walk in the countryside, you 
may even have seen bushes or trees growing from cracks in 
rocks or disused buildings. This is because plant roots can grow 
in cracks. As they grow bigger, the roots push open the cracks 
and make them wider and deeper. Eventually pieces of rock 
may fall away.
People can even cause biological weathering just by walking. 
Over time, paths in the countryside become damaged because 
of all the boots and shoes wearing them away

Chemical weathering
The weathering of rocks by chemicals is called chemical 
weathering. Rainwater is naturally slightly acidic because 
carbon dioxide from the air dissolves in it. Minerals in 
rocks may react with the rainwater, causing the rock to 
be weathered.

When acidic rainwater falls on limestone or chalk, a 
chemical reaction happens. New, soluble, substances are 
formed in the reaction. These dissolve in the water, and 
then are washed away, weathering the rock.

Coal, oil and natural gas are fossil fuels. When they are 
used, carbon dioxide and sulfur dioxide escape into the 
air. When the sulfur dioxide dissolves in the water in the 
clouds, it makes acid rain – rainwater that is more acidic 
than normal.

Acid rain harms fish and trees, but it also makes 
chemical weathering happen more quickly. Buildings and 
statues made from rock are damaged as a result. This is 
worse when the rock is limestone rather than granite.

Physical weathering

Physical weathering is caused by physical 
processes such as changes in temperature, 
freezing and thawing, and the effects of 
wind, rain and waves.

Temperature changes
When a rock gets hot it expands a little, and 
when it gets cold the rock contracts a little. If 
a rock is heated and cooled many times, 
cracks form and pieces of rock fall away. This 
type of physical weathering happens a lot in 
deserts, because it is very hot during the day 
but very cold at night.

Wind, rain and waves
Wind, rain and waves can all cause 
weathering. The wind can blow tiny grains of 
sand against a rock. These wear the rock 
away and weather it. Rain and waves lashing 
against a rock can also wear it away over 
long periods of time.

Freeze-thaw
Water expands slightly when it freezes to 
form ice. This is why water pipes sometimes 
burst in the winter. You might have seen a 
demonstration of this sort of thing - a jar 
filled to the brim with water eventually 
shatters after it is put into a freezer. The 
formation of ice can also break rocks.

If water gets into a crack in a rock and 
then freezes, it expands and pushes the 
crack further apart. When the ice melts 
later, water can get further into the crack. 
When the water freezes, it expands and 
makes the crack even bigger.

This process of freezing and 
thawing can continue until 
the crack becomes so big that 
a piece of rock falls off.



Light  waves

Light travels as waves. These 

are transverse waves, like the ripples in a tank of 

water. The direction of vibration in the waves is at 

90° to the direction that the light travels.

A rope provides a model that shows how these 

waves work. 

Light travels in straight lines, so if you have to 

represent a ray of light in a drawing, always use a 

ruler.

Unlike sound waves, light waves can travel 

through a vacuum (empty space). They do not 

need a substance to travel through, but they can 

travel through transparent and 

translucent substances.

The speed of light

Light travels extremely quickly. Its maximum 

speed is approximately 300,000,000 m/s, when it 

travels through a vacuum.

The very large difference between the speed of 

light in air (almost 300,000,000 m/s) and the 

speed of sound in air (343 m/s) explains why 

you:

• see lightning before you hear it

• see a firework explode before you hear 

it

• see a distant door slam before you 

hear it

A hand holds a 

length of rope 

taut

The hand is flicked 

down and an 

inverted u-shape 

has appeared in 

the rope

The hand is 

jerked up and a 

second u-shape 

has appeared in 

the rope

Reflection

A ray diagram shows how light travels, including what 

happens when it reaches a surface. In a ray diagram, 

you draw each ray as:

• a straight line

• with an arrowhead pointing in the direction that 

the light travels

Remember to use a ruler and a sharp pencil.

The law of reflection

When light reaches a mirror, it reflects off the surface 

of the mirror:

The incident ray is 

the light going 

towards the mirror

the reflected ray is 

the light coming 

away from the 

mirror

The law of reflection states that the angle of incidence 

equals the angle of reflection, i = r. It works for any angle. 

For example:

• the angle of reflection is 30° if the angle of 

incidence is 30°

• the angle of reflection is 90° if the angle of 

incidence is 90°

KS3 Light

Knowledge Organiser 



Imaging in mirrors

A plane mirror is a flat mirror. When you look 

into a plane mirror, you see a reflected image 

of yourself. This image:

• appears to be behind the mirror

• is the right way up

• is ‘laterally inverted’ (letters and words 

look as if they have been written 

backwards)

You can use a ray diagram to show how an 

image in a mirror forms:

Notice that the ‘real’ rays, the ones leaving 

the object and the mirror, are shown as solid 

lines. The ‘virtual’ rays, the ones that appear 

to come from the image behind the mirror, 

are shown as dashed lines. Remember that 

each incident ray will obey the law of 

reflection.

Refraction

Light waves change speed when they pass across the 

boundary between two substances with a different density, 

such as air and glass. This causes them to change direction, 

an effect called refraction.

At the boundary between two transparent substances:

• The light slows down going into a denser substance, 

and the ray bends towards the normal. 

• The light speeds up going into a less dense substance, 

and the ray bends away from the normal.

The diagram shows how this works for light passing into, and 

then out of, a glass block. The same would happen for a 

Perspex block:

Refraction explains why an 

object appears to bend 

when it goes through water

Focusing

Light can be focused so that it appears to meet at a single 

point. Focusing is important for getting clear images in our eye 

or in photographs. Images that are not focused appear 

blurred.

The pinhole camera

A pinhole camera consists of a box or tube with a translucent 

screen at one end and a tiny hole (the pinhole) made in the 

other end. Light enters the box through the pinhole and is 

focused by the pinhole onto the translucent screen. The image 

is upside down and smaller than the object.

The convex lens

A convex lens is made from a transparent material that bulges 

outwards in the middle on both sides. It can focus light so 

that appears to meet at a single point, called the focal point. 

Light is refracted as it passes into, then out of, the lens.

Convex lenses are found in magnifying glasses, spectacles for 

people with long-sight (who can see distant objects clearly but 

not nearby ones) and telescopes



Colour

White light is a mixture of many different 

colours, each with a different frequency. 

White light can be split up into a spectrum 

of these colours using a prism, a triangular 

block of glass or Perspex.

Light is refracted when it enters the prism, 

and each colour is refracted by a different 

amount. This means that the light leaving 

the prism is spread out into its different 

colours, a process called dispersion.

Here are the seven colours of the spectrum 

listed in order of their frequency, from the 

lowest frequency (fewest waves per 

second) to the highest frequency (most 

waves per second):

• red

• orange

• yellow

• green

• blue

• indigo

• Violet

This mnemonic is one way to remember 

the order: ‘Richard Of York Gave Battle In 

Vain’.

Coloured light

There are three primary colours in 

light: red, green and blue. Light in 

these colours can be added 

together to make the secondary 

colours magenta, cyan and yellow. 

All three primary colours add 

together make white light.

The way coloured light mixes is very different from the way that paint 

does.

When light hits a surface, some of it is absorbed and some of it is 

reflected. The light that is reflected is the colour of the object in that 

light. For example, a blue object absorbs all the colours of the spectrum 

except blue: it reflects blue light.

The table gives some more examples, displaying the colour of light 

shining on an object, the colour(s) absorbed by an object, the colour

reflected by an object in this light and the colour of an object seen in 

this light.

White paper Red apple Green apple

Colours(s) that the 

object can reflect
All Red only Green only

Appearance in 

white light

White (no colours 

absorbed)

Red (all colours

absorbed except 

red)

Green (all colours

absorbed except 

green)

Appearance in red 

light

Red (only red light 

to reflect)
Red

Black (no green 

light to reflect)

Appearance in 

green light

Green (only green 

light to reflect)

Black (no red light 

to reflect)
Green

Appearance of 

object in blue light

Blue (only blue 

light to reflect)

Black (no red light 

to reflect)

Black (no green 

light to reflect)

Detecting light

The camera

Cameras focus light from an object onto a photo-sensitive 

material using a lens. In an old-fashioned camera, the 

photo-sensitive material was camera film. When the film 

absorbed light, a chemical change produced an image in 

the film that was used to produce a photograph on photo-

sensitive paper.

In a modern camera, the photo-sensitive material produces 

electrical impulses, which are used to produce an image file 

which can be viewed on the screen.

The eye

Like the camera, the eye focuses light from an object 

onto a photo-sensitive material. However, in the eye, this 

material is the retina. The retina contains cells that are 

sensitive to light. They produce electrical impulses when 

they absorb light. These impulses are passed along the 

optic nerve to the brain, which interprets them as vision.



Green plants and algae 

make their own food in a 

process called 

photosynthesis

Photo – meaning light
Synthesis – putting together

All life on Earth depends on 

this process

Photosynthesis is also 

important in maintaining the 

levels of oxygen and carbon 

dioxide in the atmosphere

KS3 Science – Plants & Photosynthesis                                                                                               

Photosynthesis

Reactants (what is needed): 

• Carbon dioxide – from the atmosphere

• Water – from the soil

Products (what is made):

• Glucose

• Oxygen – waste product

Site of photosynthesis

Photosynthesis takes place inside the 

chloroplasts of plant cells 

Chloroplasts contain chlorophyll (a green 

pigment that absorbs light energy)

The leaf is the main site of photosynthesis 

in plants and is adapted for this process:

NOTE: Any part of the plant exposed to 
light will develop chlorophyll and 
photosynthesis. 

Adaptation Function

Thin Provide a short distance for carbon dioxide to move by 

diffusion into the leaf

Lots of 

chloroplasts

Absorb light

Lots of stomata Allows carbon dioxide to move into the leaf and oxygen to 

move out (gas exchange)

Guard cells To open and close the stomata depending on conditions

Veins (xylem and 

phloem)

To transport water (xylem) and dissolved sugar (phloem) 

around the plant

Large surface

area

Absorb lots of light

Waxy layer Prevent water loss



Role of stomata

Stomata are tiny pores that control gas 

exchange in the leaf. Each stomata can be open 

or closed by the guard cells.  

In the light: stomata open

In the dark: stomata close

The plant can also lose water from the stomata. 

Transport of water and minerals

The water needed for photosynthesis is absorbed through the 

roots and transported through the xylem to the leaf

Root hair cells project out from the roots into the soil. Each 

root will be covered in millions of these microscopic hairs. They 

give the plant a large surface area for absorbing water and 

mineral ions. 

NOTE: Root hair cells do not contain chloroplasts as they are 
normally in the dark and cannot carry out photosynthesis. 

Viewing stomata under the microscope Stomata can be found on the underside and top of a leaf, with the number  varying between species. 

You can measure the number of stomata on a leaf by making a stomatal peel. 

1. Apply a thin layer of clear nail varnish 

2. Peel off a thin layer using Sellotape and stick to a slide

3. Place under a microscope 

4. Count the number of stomata in one area

5. Repeat

6. Calculate a mean

Uses of glucose




