
crust
mantle

core (outer)
core (inner)

The Earth has three main layers:

•    The crust is rocky and solid

•    The mantle is made from mainly solid 
rock but this can fl ow

•    The outer core is liquid metal and the 
inner core is solid

•    The Earth takes 365 days to orbit the 
Sun, this is one Earth year

•    The Earth takes 24 hours to spin on it’s 
axis, that is why we have day and night

•    The Earth’s axis has a tilt of 23.4˚ which 
gives rise to our seasons

The Earth The spinning Earth

The rock cycle shows how rocks change and how their 
materials are recycled over millions of years

The rock cycle

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

Outer planets

Gas giants

Jupiter, Saturn, 
Uranus, Neptune

The Solar systemTypes of rock

Type of rock How it is formed Properties Uses

sedimentary 
rock

•  sediment piles up in one place and, 
over many years, sticks together by 
compaction or cementation

•  compaction: weight of sediments 
above squeeze them into rocks

•  cementation: another substance sticks 
the sediments together

•  porous: made of 
small grains stuck 
together so there are 
holes that water can 
pass through

•  soft: easy to break 
apart the sediments

building 
materials (e.g. 
sandstone and 
limestone)

igneous rock •  when liquid rock cools it turns into 
igneous rocks these are made of 
crystals locked tightly together

•  magma: liquid rock underground-cools 
slowly and forms large crystal

•  lava: liquid rock above the ground-cools 
quickly and forms small crystals

•  durable and hard 
(diffi cult to damage): 
the crystals are 
locked tightly together

•  not porous: there is 
no space between 
crystals

pavement
rail tracks

metamorphic 
rock

•  other rocks under that Earth are heated 
and put under pressure

•  over time, these rocks become 
metamorphic

•  not porous: there is 
no space between 
crystals

marble used for 
kitchens

slate used for 
roofi ng tiles

asteroid belt  artifi cial satellite  axis  crust  deposition  durable  dwarf planet  galaxy  gas giants  igneous rock  lava  inner core

magma  mantle  metamorphic rock  milky way  natural satellite  outer core  orbit  phases of the moon  planet  porous  rock cycle  season

sediment  sedimentary rock  solar system  star  sun  universe  year

Make sure you can write defi nitions for these key terms. Key terms

•    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

•    Artifi cial satellites, such as the 
International Space Station, are 
man made structures which can 
orbit planets

The night sky
•    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 the phases of the moon

•    The different phases of the moon are caused by 
different parts of the Moon being lit by the Sun

The Moon
The Universe

Galaxies

Stars

Planets, asteroids, 
and comets

Moons

contains 
billions of

contain 
billions of

are orbited 
by

planets may 
have

Question • Progress • Succeed  Chapter 7: EarthP1 Knowledge organiser

March
spring in the north and 
autumn in the south

September
autumn in the north and 

spring in the south

December
winter in the north 
and summer in the 

south

June
summer in 
the north 

and winter in 
the south

Sun
Earth

light from sun

What we see:

new crescent first
quarter

gibbous full gibbous third
quarter

crescent

1 2 3 4 5 6 7 8

Moon

1

2

3

4

5

8 6

7

Changing temperature and pressure

Melts to form magma,
then cools to form
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Sedimentary
rock

Metamorphic
rock

Igneous
rock

Inner planets

Small and rocky planets 
(dwarf planets)

Mercury, Venus,
Earth, Mars
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•    The air around us all of the time is known as the atmosphere, it is made up of a mixture of gases

•    When the Sun heats the Earth’s surface, some of the radiation is absorbed and some is 
refl ected back into space

•    Some of the gases in the atmosphere absorb radiation that is about to be refl ected into 
space, this keeps the Earth at a warmer temperature than it would be without the 
atmosphere, this is needed as otherwise it would be too cold for life

•    The gases in the atmosphere which absorb and trap this radiation are known as greenhouse 
gases, the most commonly known greenhouse gases are carbon dioxide and methane

•    Global warming is the gradual increase in temperature of the Earth

•    This is closely linked to the rise in carbon dioxide levels in the atmosphere

The atmosphere

Global warming

•    Recycling is the collecting and processing of materials that have 
been used so that the resources can be used again

•    Recycling can have both advantages and disadvantages:

Recycling

•    Long term changes to weather patterns are 
known as climate change

•    This can cause the ice caps to melt, leading to 
sea levels rising and fl ooding of low level land

•    Graphs alone cannot confi rm that humans are 
the cause, but the majority of scientists now 
believe that human activity is a very likely cause

•    We can help to prevent climate change by:

•    Using renewable energy resources

•    Using cars less

•    Buying and wasting less resources

Climate change
•    The carbon cycle is the 

processes by which carbon 
is naturally transferred to 
different stores through a range 
of natural processes

•    Carbon is released into the 
atmosphere through combustion
of fossil fuels, and animal 
respiration

•    It is then reabsorbed by plants 
during photosynthesis

The carbon cycle

•    Metals are a natural resource, with most being found joined with other elements in 
compounds

•    Naturally occurring metals and their compounds are known as minerals

•    An ore is a naturally occurring rock which contains enough of a mineral to be worth 
extracting

•    An example of an ore is Bauxite, which contains aluminium hydroxide

•    When metals are extracted they fi rst have to be separated from other minerals in the ore, 
then they need to undergo a chemical reaction to separate them from the other element 
that they are joined to in a compound

•    If a metal is below carbon in the reactivity series, it can be 
extracted by reacting it with carbon in a displacement reaction

•    As carbon is more reactive it will take the place of the metal in the 
compound, leaving the metal on its own:

carbon + metal oxide ➞ metal + carbon dioxide 
carbon + copper oxide ➞ copper + carbon dioxide

•    If the metal is above carbon in the reactivity series, electrolysis
can be used, this involves separating the metal by using electricity

Extracting metals

Question • Progress • Succeed  Chapter 7: EarthP2 Knowledge organiser

atmosphere  carbon cycle  climate change  combustion  electrolysis  fossil fuel  global warming  greenhouse gas  mineral

natural resource  ore  photosynthesis  recycling  respiration

Make sure you can write defi nitions for these key terms. Key terms

Advantages Disadvantages

•   Resources will last longer

•   It uses less energy than 
extracting new materials

•   It reduces waste and pollution

•   Separating rubbish can be seen 
as a nuisance

•   The lorries collecting recycling 
produce pollution

•   Some materials are easier to 
recycle than others

Sun

Earth

Space

1  Solar radiation
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4  Some radiation passes 
    back into space

5  Greenhouse gases 
    absorb and re-radiate 
    heat

2  Radiation heats 
    the Earth’s surface

3  Some radiation is reflected 
    off the surface, and is 
    absorbed by gases in the 
    atmosphere
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Reactivity series

magnesium
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carbon

zinc

iron

lead

copper
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anther  bioaccumulation  carpel  community  competition  consumer  ecosystem  fertilisation  food chain  food web  germination  habitat  interdependence

niche  ovary  ovule  petal  predator  prey  producer  pollen  pollination  population  seed  sepal  stamen  stigma  style

Make sure you can write defi nitions for these key terms. Key terms

•    Food chains show the direction in which energy fl ows when one organism eats 
another

•    The direction of the arrows represent the direction in which the energy fl ows

•    Food webs show how a number of different food chains are connected

•    Producers are the organisms which start the food chain, they convert energy from 
the Sun, making their own food, these are often plants

•   Prey are organisms which are eaten by other organisms

•   Predators are the organisms which eat the prey

•    Interdependence is the way in 
which living organisms rely on 
each other to survive

•    A food chain will be disrupted if 
one of the organisms die out

•    If the producer dies out the rest 
of the food chain will also die 
out unless they have a different 
food source

•    If the consumer population die 
out the number of organisms 
which they eat will increase 
unless they are eaten by 
another organism

•    Bioaccumulation is the 
process by which chemicals 
such as pesticides and 
insecticides build up along a 
food chain

Food chains and webs Disruption to food 
chains Stamen

Male part of the fl ower

•    The anther produces 
pollen

•    The fi lament holds up 
the anther

Parts of a fl ower

Pollination is the fertilisation of the ovule, the point at which the pollen is 
transferred to the ovule from the anther to the stigma, there are two types of 
pollination

•    Cross pollination is between two different types of plant

•    Self pollination happens within the same plant

The pollen nucleus joins with 
the ovule nucleus. Fertilisation takes 

place and a seed will form.

The pollen nucleus moves 
down the tube.

stigma pollen grain

style

ovule

ovule
nucleus

ovary

The tube grows out of
the pollen grain and down

through the style.

Germination is the process in which the seed begins to grow, for this to occur 
the seed needs:

•    Water to allow the seed to swell and grow and for the embryo tostart growing

•    Oxygen for that the cell can start respiring to release energy forgermination

•    Warmth to allow the chemical reactions to start to occur within the seed

Pollination and fertilisation

Carpel
Female part of the fl ower

•    The stigma is sticky to 
catch grains of pollen

•    The style holds up the 
stigma

•    The ovary contains 
ovules

Question • Progress • Succeed  Chapter 9: EcosystemsB1 Knowledge organiser

Food chain Food web

lion

cheetah leopard

giraffe

impala
zebra

acacia tree grass

cactus insect lizard hawk

apex predator – last
link in a food chain

producer – green
plant/algae that

makes its own food 

carnivore – type of
consumer that eats

other animals 

herbivore – type of consumer
that eats the producer

ovule sepal

ovary

style

stigma

petal

carpel
stamen

anther
filament

•    All of the organisms which live 
in one area are known as a 
population

•    An ecosystem is all of the 
organisms which are found in a 
particular location and the area in 
which they live in, both the living 
and non-living features

•    A community are all of the areas 
in an ecosystem, the area in which 
the organisms live in is known as 
the habitat

•    A niche is the specifi c role in 
which an organism has within an 
ecosystem, for example a panda’s 
diet consists of 99 % bamboo

Ecosystems
•    Competition is the process in which organisms compete with one another for resources

•    Animals compete for food, water, space and mates

•    Plants compete for light, water, space and minerals

•    The best competitors are those who have adapted in order to best gain these resources

•    As the number of a predator in a population increases the number of the prey will 
decrease as more are being eaten

•    As the number of the 
predator decreases the 
number of the prey will 
increase as less are being 
eaten

•    The relationship between 
the predator and the prey 
is known as a predator-
prey relationship

Competition

snowshoe hare
Canadian lynx
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aerobic respiration  algae  anaerobic respiration  chlorophyll  mineral deficiency  fermentation  fertiliser  haemoglobin  lactic acid  magnesium 

nitrates  oxygen debt  phosphates  photosynthesis  plasma  potassium  producer  red blood cells

Make sure you can write definitions for these key terms.Key terms

•  Respiration is the process in which energy is released from the molecules of food which you eat

•  Respiration happens in the mitochondria of the cell

•  Aerobic respiration involves oxygen, it is more efficient as all of the food is broken down to release energy

glucose + oxygen ➞ carbon dioxide + water

•  The glucose is transported to the cells in the blood plasma

•  The oxygen is transported to the cells in red blood cells, by binding with haemoglobin

•  Carbon dioxide is a waste product and is transported from the cells to the lungs to be exhaled

•  Anaerobic respiration is a type of respiration which does not use oxygen, it is used when the body cannot supply the
cells with enough oxygen for aerobic respiration

•  Anaerobic respiration releases less energy than aerobic respiration

glucose ➞ lactic acid

•  The lactic acid produced through anaerobic respiration can cause muscle cramps

•  Lactic acid will build up if there is not enough oxygen present in the blood supply to break it down. This is known as an
oxygen debt

•  Fermentation is a type of anaerobic respiration which occurs in yeast

•  Instead of producing lactic acid, yeast produces ethanol, which is a type of alcohol

glucose ➞ ethanol + carbon dioxide

•  This process can be used to form alcohol to drink or to allow bread and cakes to rise

Respiration

Fermentation

•  Photosynthesis is the process which occurs
in the chloroplasts to produce glucose using
sunlight

water + carbon dioxide + sunlight ➞ glucose + oxygen
•  Any organism that can use photosynthesis to

produce its own food is known as a producer,
these are not just limited to plants but can
include other organisms such as algae

•  The rate of photosynthesis can be affected by:

•  Light intensity – the higher the light intensity the higher the rate of photosynthesis up to a point

•  Carbon dioxide concentration – the higher the carbon dioxide concentration the higher the
rate of photosynthesis up to a point

•  Temperature – the optimum temperature is the temperature at which photosynthesis
occurs at the highest rate, before and after this the rate will be less

Photosynthesis

•  To best adapt for photosynthesis leaves
have a number of adaptations

•  They are thin to allow the most
light through

•  There is a lot of chlorophyll to
absorb light

•  They have a large surface area to
absorb as much light as possible

Leaves

Question • Progress • SucceedChapter 9: EcosystemsB2 Knowledge organiser

Plants need minerals for healthy growth, if they do not have enough of these minerals this is known as a mineral deficiency

Mineral What is It used for?
What happens if there 

is not enough? 

nitrates (contain nitrogen) healthy growth poor growth and older leaves yellow

phosphates (contain phosphorus) healthy roots poor growth, younger leaves look purple

potassium healthy leaves and flowers yellow leaves with deadpatches

magnesium making chlorophyll leaves will turn yellow

Fertilisers can be used to stop plants from suffering with mineral deficiencies

Plant minerals

water travels
up stem

soil water
absorbed
by roots

sunlight absorbed
by chlorophyll

d

carbon dioxide
diffuses into leaf

air space

palisade
layer

guard cell

spongy
layer

chloroplasts – mainly located on
the upper side of the leaf where
the most sunlight reaches

waxy layer – to
reduce water loss

by evaporation

stomata – on
the lower
surface to

reduce water
loss by

evaporation
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•   Current is the amount of charge flowing per second

•   The charges that flow in a circuit are electrons, they are negatively charged

•    Electrons leave the negative end of the cell and travel around the  
circuit to the positive end of the cell

•   Current has the unit of Amps (A) and is measured with an

     ammeter (which is placed in series or in the main circuit)

•    Potential difference is the amount of energy transferred by the  
cell or battery to the charges

•    The value of potential difference tells us about the force applied to each  
charge and then the energy transferred by each charge to the component  
which it passes through

•    Potential difference has the unit of volts (V) and is measured with a  
voltmeter (which is placed in parallel to the circuit)

Current

Potential difference

•    Series circuits only have one loop

•    If one component breaks, the whole circuit 
stops working

•    Current is the same everywhere in a series 
circuit

•    The total potential difference from the battery 
is shared between the components in a 
series circuit

•    Adding more bulbs decreases the brightness 
of the bulbs

•    Parallel circuits have more than one loop

•    If one component breaks, the rest of the 
circuit will still work

•    Current is shared between the different loops 
in the circuit

•    The potential difference is the same 
everywhere in the circuit

•    Adding more bulbs does not affect the 
brightness of the bulbs

Series circuits Parallel circuits

•    Resistance is a measure of how easy or how hard it is for charges to pass through a component  
in a circuit

•    Resistance has the unit of ohms (Ω)

•    Resistance is calculate by measuring potential difference and current and using the following equation:

resistance (Ω) = potential difference (V)
current (A)

•    Materials with a high resistance are said to be insulators

•    Materials with a low resistance are said to be conductors

Resistance
•    The atom consists of a central 

nucleus with electrons orbiting 
around the outside in shells

•    Electrons have a negative 
charged

•    Protons are inside the nucleus and 
have a positive charge

•    Neutrons are inside the nucleus 
and have a neutral charge

•    Static electricity is the caused by the rubbing together of 
two insulators

•    This causes electrons to be transferred, leaving one object with 
a positive charge, and one object with a negative charge

•    Like charges will repel, opposite charges will attract

The atom Static electricity

ammeter  atom  attract  battery  cell  conductors  current  electrons  electric charge  insulator  neutral  neutrons  parallel 

potential difference  protons  repel  resistance  series  voltmeter

Make sure you can write definitions for these key terms. Key terms

Question • Progress • Succeed  Chapter 2: ElectricityP1 Knowledge organiser
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•   A magnet has two poles, a north and a south pole

•   North poles attract south poles

•   South poles attract north poles

•   South poles repel south poles

•   North poles repel north poles

•    Magnetic materials will experience a magnetic force when placed near a magnet, this 
is a type of non-contact force as the materials do not have to touch for the force to be 
apparent

•    The three magnetic metals are iron, nickel and cobalt

Magnets
•    A magnetic field is an area where a magnetic material will experience a force

•    A permanent magnet will have it’s own magnetic field

•    Magnetic field lines represent the field, these always travel out of the north pole of the magnet, and into the south pole

•    The closer together the magnetic field lines are,  
the stronger the magnetic field will be

•    We can find out the shape of a  
magnetic field in two ways:

•    Using plotting compasses

•    Using iron filings

•    The Earth has its own magnetic field, which acts like a giant bar magnet inside the centre of the Earth

•    This magnetic field allows compasses to work when navigating around the Earth

Magnetic fields

Electric Bells
The electromagnet attracts the iron armature

When it moves, it breaks the circuit, no longer 
allowing current to flow

The coil and core are no longer magnetic 
meaning the spring is no longer attracted and 

returns to its original position

The bell is rung once

The circuit is complete again, restarting the 
process

Bell

Metal
arm

Contact
screw

Spring

Cell
Switch

Electromagnet

Circuit breakers

•    Circuit breakers detect large changes in current in a house, and will break  
a circuit

•    When a large current flows, the electromagnet becomes strong enough to 
attract an iron catch which will break a circuit

•    They can then be reset and used again

•    This makes them suitable as an electrical safety device in a home
Loudspeakers

•    Loudspeakers use an electromagnet in order to generate sound

•    A current passes through the coil and creates an electromagnet, this repels 
another permanent magnet which moves the cone in and out creating sound

varying
alternating
current
from
ampli�er

coil

sound
waves

diaphragm

magnet

Using electromagnets
•    Electromagnets are made by wrapping a coil of wire around a magnetic core

•    Electromagnets only work when electricity is flowing through the coil, which means that 
they can be turned on and off 

•    Electromagnets are also stronger than permanent magnets

•    The electromagnet will produce the same magnetic field shape as a bar magnet

iron core with current on

•    You can increase the strength of an electromagnet by:

•    Increasing the number of turns on the coil around the core of the electromagnet

•    Increasing the current which is flowing through the coil of wire

•    Using a more magnetic material for the core, e.g. iron rather than aluminium

Electromagnets

Question • Progress • Succeed  Chapter 2: ElectromagnetsP2 Knowledge organiser

attract  core  circuit breaker  electromagnet  electric bell  loudspeaker  magnet  magnetic pole  magnetic field lines  magnetic material  permanent magnet  repel

Make sure you can write definitions for these key terms. Key terms

small
compasses
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•   Energy is needed to make things happen

•   It is measured in joules or kilojoules

•    The law of conservation of energy says that energy cannot be created or destroyed, only 
transferred

•    This means that the total energy before a change if always equal to the total energy after a 
change

Energy can be in different energy stores, including:

•    Chemical – to do with food, fuels and batteries

•    Thermal – to do with hot objects

•    Kinetic – to do with moving objects

•    Gravitational potential – to do with the position in a gravitational field

•    Elastic potential – to do with changing shape, squashing and stretching

Energy

•    Food has energy in a 
chemical energy store

•    Different foods contain 
different amounts of energy

•    Different activities require 
different amounts of energy

•    Different people need 
different amounts of energy 
depending on what they do 
each day

•    Power is a measure of how much energy is transferred 
per second

•    Power is measured in watts (W)

•    Each appliance has it’s own power rating to tell us how 
quickly it uses energy

•    We can calculate power with the equation:

power (W) = energy (J)
time (s)

Food and energy Power and energy

•    Non-renewable energy cannot be replaced within 
your lifetime

•    Non-renewable energy resources include coal, 
oil, natural gas and nuclear resources

•    Coal, oil and natural gas are also known as fossil 
fuels, they release carbon dioxide when burned 
which contributes to global warming

•    Renewable energy can be replaced within your 
lifetime

•    Renewable energy resources include wind, tidal, 
wave, biomass, solar, hydroelectric and geothermal

•    Renewable energy resources do not produce much 
carbon dioxide, meaning that they have a smaller 
effect on global warming

Non-renewable energy Renewable energy

Thermal power stations burn coal, oil and natural gas, which are all non-renewable energy resources

Power stations

•    We say that energy is dissipated when it is transferred to a nonuseful store, it cannot be used for what it was 
intended for

•    Energy can be wasted through friction, heating up components or heating the surroundings

•    Efficiency is a measure of how much of the energy has been used in a useful way, we can calculate this with  
the equation:

efficiency (%) = useful energy output
energy input

 × 100

Dissipation of energy

Fuel is 
burned 
underneath 
water

Water is 
heated and 
turns into 
steam

The steam 
turns a 
turbine 
which turns a 
generator

Electricity is 
generated

Question • Progress • Succeed  Chapter 3: EnergyP1 Knowledge organiser

cooling
system

chimney

coal

turbine

cooling water

boiler

river or reservoir

generator

electricity to
homes and

factories

steam

chemical  dissipated  efficiency  elastic potential  energy  energy resources  fossil fuels  graviational potential  joules  kinetic  kilojoules 

law of conservation of energy  non-renewable  power  renewable  thermal  watts

Make sure you can write definitions for these key terms. Key terms
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•   In physics, work done is the energy transferred when a force is used to move an object a certain distance

•   Like energy, work is measured in Joules (J)

•    Work can be done in a a range of situations e.g. lifting a book work is done against gravity, when you slide a book 
along a table work is done against friction

•   We calculate work with the equation:

work done (J) = force (N) × distance moved (m)

•    A simple machine makes it easier to lift things, they reduce the force needed

•    A force multiplier uses a smaller input force (what you apply) to to generate a larger output force (what is created)

•    If you increase the distance from the pivot, less input force is needed to be used for the same output force as before

•    A lever is an example of a force multiplier, a longer lever will require a less input force than a shorter lever to produce 
the same output force

Work

•    The temperature of a substance is a measure of how hot or cold it is

•    Temperature is measured with a thermometer, it has the units of degrees Celsius (oC)

•    The thermal energy of a substance depends on the individual energy of all of the 
particles, it is measures in Joules (J)

•    As all particles are taken into account, a bath of water at 30 oC would have more 
thermal energy than a cup of tea at 90 oC as there are many more particles

•    The faster the particles are moving, the more thermal energy they will have

•    When particles are heated they begin to move more quickly

•    The energy needed to increase the temperature of a substance depends on:

•    the mass of the substance

•    what the substance is made of

•    how much you want to increase the temperature by

Energy and temperature

•    Radiation is a method of transferring energy without the need for particles

•    An example of radiation is thermal energy being transferred from the Sun to us through space 
(where there are no particles)

•    This type of radiation is known as infrared radiation, it is a type of wave just like light

•    The hotter an object is the more infrared radiation it will emit (give out)

•    The amount of radiation emitted and 
absorbed depends on the surface of the 
object:

•    Darker matte surfaces absorb and 
emit more infrared radiation

•    Shiny and smooth surfaces absorb 
and emit less infrared radiation, 
instead refl ecting this

•    The amount of infrared radiation 
being emitted can be viewed on 
a thermal imaging camera

Radiation

•    Conduction is the transfer of thermal energy by the vibration of 
particles, it cannot happen without particles

•    This means that every time particles collide they transfer thermal energy

•    Conduction happens effectively in solids as their particles are close 
together and can collide often as they vibrate around a fi xed point

•    Metals are also good thermal conductors as they contain electrons 
which are free to move

•    In conduction the thermal energy will be transferred from an area 
which has a high thermal energy store (high temperature) to an 
area where there is a low thermal energy store (low temperature)

•    Gases and liquids are poor conductors as their particles are spread 
out and so do not collide often, we call these insulators

Conduction
•    Convection is the transfer of thermal energy in a 

liquid or a gas, it cannot happen without particles

•    As the particles near the heat source are heated 
they spread out and become less dense, this 
means that they will rise

•    More dense particles will take their place at 
the bottom nearest the heat source creating a 
constant fl ow of particles

•    This is known as a convection current

•    Convection cannot happen in a solid as the 
particles cannot fl ow, they can only move around 
a fi xed point

Convection

Question • Progress • Succeed  Chapter 3: EnergyP2 Knowledge organiser

conduction  convection  convection current  force multiplier  input force  insulator  infrared radiation  lever  output force  simple machine  temperature

thermometer  thermal conductor  thermal energy store  thermal imaging camera  work done

Make sure you can write defi nitions for these key terms. Key terms

spanner spanner

smaller
force

applied

larger
force

applied

situation A situation C

nut nut

longer spanner shorter spannerdistance d(m)
perpendicular distance

distance d(m)
perpendicular distance

The physics of unscrewing a tight nut with a spanner

thermal
store at
a high

temperature

thermal
store at
a low

temperature
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•   Gravity is a non-contact force that acts between two objects

•   Gravitational force pulls you back to Earth when you jump

•    The size of the gravitational force depends on the mass of the two 
objects and how far apart they are

•    Weight is the downward force caused by gravity acting upon the 
mass of an object, it is measured in Newtons (N)

•    Mass is the amount of matter within an object, whereas weight is 
the downward force of the object, we measure mass in kilograms

•    We calculate weight with the equation:

weight (N) = mass (kg) × 
gravitational
field strength

 (N/kg)

•    The value of the gravitational field strength can vary, so although a 
person’s mass would be the same on different planets, their weight 
would not be

Gravity
•   A force can be a push or a pull

•   A force is measured in Newtons (N)

•   We measure forces with a newton meter

•    Forces explain why objects will move, change direction and  
change speed

•   Forces always act in pairs, we call these interaction pairs

e.g. the tennis ball exerts a downward force of weight onto the table, 
the table exerts an equal and opposite reaction force onto the ball

What is a force?
•   Contact forces act when two objects are physically touching

•   Air resistance and friction are examples of contact forces

•    Non-contact forces act when two objects are physically 
separated (not touching)

•    Examples of non-contact forces include gravitational force and 
magnetic forces

•    We call the region where an object experiences a non-contact 
force a field, examples of these include gravitational fields and 
magnetic fields

Types of forces

•    When forces acting on an object are the same size, but acting in 
different directions, we say that they are balanced

•    When forces are balanced, the object is either not moving 
(stationary) or moving at a constant speed

•    When the two forces acting on an object are not the same size, we 
say that the forces are unbalanced

•    When forces are unbalanced, the object will either be in 
acceleration or deceleration

•    The resultant force is the difference between the two unbalanced 
forces

Balanced and unbalanced forces
•    Speed is a measure of how quickly or slowly that something is 

moving

•    We measure speed in meters per second (m/s), this means that 
distance must be in meters and time must be in seconds

•    We calculate speed with the following formula:

speed (m/s) = distance travelled (m)
time taken (s)

•    Relative motion compares how quickly one object is moving 
compared to another

•     If both objects are moving at the same speed, they are not 
changing position in comparison to one another, meaning that their 
relative speed is zero

Speed
•    Distance-time graphs tell the story of a journey, they show how 

much distance has been covered in a certain period of time

•    To find the average speed, the total distance must be divided by 
the total time

Distance-time graphs

acceleration  air resistance  balanced  contact force  deceleration  distance-time graph  field  force  friction  gravity  gravitational force  interaction pair 

kilograms  mass  Newton  newton  non-contact  pull  push  relative motion  resultant force  speed  unbalanced  weight

Make sure you can write definitions for these key terms. Key terms

force exerted
by the table
on the ball

force exerted by
the Earth on the

ball (due to gravity)

5N

resultant = zero
stationary or

constant velocity
accelerating
to the right

resultant = 2N

5N 5N 7N

Time

returning to
“zero point”

slowing
down

fast,
steady
speed

stationarysteady
speed

getting
faster

0

D
is

ta
nc

e
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•  Friction is a force which will slow down a moving object due to two surfaces rubbing on one another

•  The greater the friction, the faster an object will slow down, or the greater the force it will need to overcome the force of
friction. For example, it is easier to push a block on ice than on concrete, as the ice is smoother and causes less friction

•  When an object is moving through a fluid, either
liquid or gas, the force which slows it down is
known as drag

•  The fluid particles will collide with the moving
object and slow it down, meaning that more
force is needed to overcome this

•  Both drag and friction are contact forces as
the two surfaces in friction, and the object and
fluid particles in drag, come into contact with
one another

•  Both drag and friction are forces so they are measured in Newtons (N)

Friction and drag
•  A moment is the turning effect of a force, it is measured in Newton meters

•  We can calculate a moment with the equation:

moment (Nm) = force (N) × distance from the pivot (m)

•  The size of the moment will increase
as the distance from the pivot or
the size of the force increases

•  When an object, such as a seesaw,
is balanced, the clockwise and
the anticlockwise moments will
be equal and opposite, which is
known as equilibrium

•  When forces are equal and opposite
to each other, there is no
resultant force

Turning forces

•  Some objects, like springs, can be stretched, the amount that they stretch
is known as their extension

•  A force needs to be applied to the spring for it to be stretched, we can
achieve this by adding masses which exert the force weight

•  A spring will continue to stretch until it passes it’s elastic limit

•  If an object obeys Hooke’s law it will have a linear relationship: if the
force applied to the spring is doubled, the extension will double too

•  If an object does not obey Hooke’s law, it will not have a linear relationship

Hooke’s law

•  Gas pressure is caused by the particles of a gas colliding with the
wall of the container which they are in

•  The more often that the particles collide with the wall of the
container, the higher the pressure of the gas will be

•  Gas pressure can be increased by:

•  Heating the gas so the particles move more quickly and collide
with the container with a higher energy

•  Compressing the gas so there are the same amount of particles
within a smaller volume meaning that there are more collisions

•  Increasing the amount of particles within the same volume so
there are more collisions

•  Atmospheric pressure is the pressure which the air exerts on you
all of the time, nearer the ground there are more particles weighing
down on you so the pressure is greater

•  The higher you go, the smaller the atmospheric pressure, this is
because there will be less particles weighing down on you

•  The pressure which is
exerted on a solid is
known as stress

•  The greater the area
over which the force is
exerted over, the lower
the pressure, this is why
snowshoes have a large
area to prevent you
sinking into the snow

•  Pressure can be
calculated using the
following equation:

pressure = 
force
area

Gas pressure Pressure in solids
•  Liquids are incompressible

•  The particles in a liquid are
already touching, meaning
that there is little space
between them to compress

•  Liquids will transfer the
pressure applied to them,
this is seen in hydraulic
machines

•  As the ocean gets deeper,
the pressure will increase,
this is because the pressure
depends on the weight of
the water above

•  The greater the number of
water molecules above, the
higher the pressure will be

Pressure in liquids

air resistance  atmospheric pressure  contact force  drag  elastic limit  equilibrium  extension  friction  gas pressure  Hooke’s law  incompressible 

linear relationship  moment  newton  pivot  pressure  resultant force  stress

Make sure you can write definitions for these key terms.Key terms

A solid moves through a gas. A solid moves through a liquid.
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      clockwise moment = force × distance on the right
 = 1000 N × 0.5 m

      = 500 Nm
anticlockwise moment = force × distance on the left

= 500 N × 1 m
= 500 Nm

This graph shows how the 
extension of a spring changes 
as you pull it

This graph shows the 
relationship between force 
and extension
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egg released

•    The menstrual cycle is the process 
in which an egg is released from an 
ovary and leaves through the vagina

•    Day 1: blood from the uterus lining 
leaves through the vagina, which is 
known as a period

•    Day 5: the bleeding stops and the 
uterus lining starts to re-grow

•    Day 14: an egg is released from one 
of the ovaries during ovulation

•    If the egg is fertilised than the 
menstrualcycle stops until the baby 
is born

adaptation  adolescence  amniotic sac  cervix  cilia  egg cell  embryo  environmental variation  fertilisation  fetus  gamete  gestation  implantation  inherited variation  menstrual cycle  ovary  oviduct 

ovulation  penis  period  placenta  puberty  reproductive system  scrotum  semen  sex hormones  species  sperm cell  sperm duct  testicles  umbilical cord  urethra  uterus  vagina  variation

Make sure you can write definitions for these key terms. Key terms

•    The differences in characteristics of living things is known as variation

•    There is a large amount of variation between different species, but within species many more characteristics are shared

•    Even though two organisms may look the same, they will always have variation between them

Inherited variation Environmental variation

•  Is anything that comes directly from your 
parents, anything that you inherit

•  Examples can include lobe less or lobed 
ear lobes and eye colour

•  Is any type of variation that is caused by your 
surroundings

•  Factors that can cause environmental variation 
include diet, education and lifestyle

•    Environmental factors can also impact inherited factors, for example a poor diet can affect height or your exposure to the sun can affect 
skin tone

•    Characteristics which are inherited and not affected by environmental variation include natural eye colour, blood group and genetic diseases

Variation

•    During gestation the  
developing fetus needs  
nutrients from the  
mother, these are  
passed through  
the placenta which  
is connected to  
the fetus by the  
umbilical cord

•    Nutrients are passed  
from the mother to  
the baby and waste  
products are passed  
back from the baby to the mother

•    The baby is protected from bumps to the mother by the amniotic 
sac which acts as a shock absorber

Fertilisation, implantation and gestation

The menstrual cycle

Question • Progress • Succeed  Chapter 10: GenesB1 Knowledge organiser

egg cell

cilia

nucleus

1 week – cells beginning 
to specialise

Just a dot

3 mm long

3 cm long

7 cm long

4 weeks – spine and brain 
forming, heart beating

9 weeks – tiny movements, 
lips and cheeks sense touch, 
eyes and ears forming

12 weeks – fetus uses its 
muscles to kick, suck, swallow, 
and practise breathing

•    Egg cells and sperm cells are also called gametes, and each contains half the 
genetic information needed to form a complete organism.

Sperm cells are produced 
in the testicles/testes

Sperm cells

Sperm are mixed with 
nutrients and fluid from the 
glands to form semen

During sexual intercourse a 
man will release semen into 
the vagina (ejaculation)

An egg is released by the 
ovaries every month

Egg cells

The egg cell is moved 
along the oviduct  
towards the uterus  
by cilia

If a sperm meets the egg fertilisation  
may happen

The fertilised egg may then implant in the uterus 
lining and form an embryo (ball of cells)

•    Adaptations are characteristics which organisms have developed to best  
survive in their surroundings

•    Organisms with the best suited adaptations can breed and pass these on

•    Those who are not best adapted will die out and not be able to pass on  
their genes

Adaptations

Reproductive systems

ovary – eggs
mature here

cervix –
entrance
to uterus

vagina – receives
sperm during
sexual intercourse

uterus (womb) –
the fetus
develops here

fallopian tube (oviduct) – where the egg travels
to the uterus and may be fertilised sperm duct –

carries sperm
from the testes
to the urethra

penis – used to
place sperm
into the vagina

testes – where
sperms are made

scrotum – keeps the testes
outside the body where the
temperature is a few degrees
cooler and better for
development of sperm

urethra

prostate
gland

both of
these
supply
nutrients
for the
sperm

seminal
vesicle

•    Adolescence is the process in which a child changes into an adult, it involves both physical and 
emotional changes

•    The physical changes alone in this time are known as puberty, these are caused by  
sex hormones

Adolescence
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allele  biodiversity  characteristics  chromosome  competition  DNA  dominant  evolution  extinct  fossil record  gene  genetic modifi cation  mutation

natural selection  population  punnet square  Punnet square  recessive

Make sure you can write defi nitions for these key terms. Key terms

•    Scientists believe that the organisms which we see on Earth today have gradually developed over millions of years, 
this is known as evolution

•    Charles Darwin came up with the concept of natural selection, he said that only the best adapted animals will 
survive to pass on their genes, weaker animals will die out

Organisms show 
variation in 

characteristics caused 
by their genes

Organisms with the 
best adaptations 

survive and reproduce, 
weaker organisms die 

out and do not pass on 
their genes

Genes from the 
successful organisms 
are passed onto the 

next generation, 
passing on their 

successful 
characteristics

Over a long period of 
time the best 

adaptations continue 
to be passed on which 

can lead to a new 
species being formed

•    One example of natural selection can be seen in giraffes, only the giraffes with the longest necks would be able to eat 
from trees, the ones with shorter necks would not be able to eat and die out

•    This would mean that only the gene for long necks would be passed on, leading to all giraffes having long necks

Natural selection
•    Characteristics are passed along from parents to their offspring

•    Half of the genetic information comes from each parent, this is passed on through the sex cells in 
the process of fertilisation

sperm contains
23 chromosomes

egg contains
23 chromosomes

During fertilisation 
the genetic material 

joins together.
Each nucleus in an 

embryo contains 
46 chromosomes.

cell division

•    DNA is the material which contains all of this genetic information

DNA – in the shape of a double helix

Genes – a section of DNA which hold the 
information for a particular characteristic

Chromosomes – long strands of DNA 
which hold many genes, humans have 

46 of these in the nucleus of cells

Inheritance

•    A species will become extinct when 
all of a species die out

•    The fossil record shows us that 
animals have existed in the past which 
have now become extinct

•    Extinction can be caused by:

•    Changes to the environment

•    Destruction of habitat

•    New diseases

•    Introduction of new predators

•    Increased competition

•    When a species becomes extinct, the 
variety of species within an ecosystem 
is reduced, this is also known as a 
reduction in biodiversity

•    The more diverse a population is, 
the more likely they are to survive 
environmental changes

Extinction

•    For every characteristic an organism will have two alleles, this is two different genes which can 
code for the same characteristic, one is inherited from each parent

•    Dominant alleles will cause the characteristic to be displayed even if they are with another allele, 
this is represented by a capital letter

•    Recessive alleles will not be displayed as characteristics unless there are two of the same allele, 
they are the characteristic least likely to be shown, this is represented by a small letter

•    We can predict the inheritance of characteristics using a Punnet square

Genetics

Question • Progress • Succeed  Chapter 10: GenesB2 Knowledge organiser

DNA molecule 

DNA double helix

histone molecules

DNA
DNA combined
with histones

DNA – histone
complex is coiled

Coils fold to form 
loops

Loops coil and pack
together to form 
the chromosome

chromosome

Possible alleles from father

B

(dominant allele for 
browneyes)

b
(recessive allele for 

blue eyes)

b
(recessive allele 
for blue eyes)

Bb
Offspring will have 
brown eyes as B is 

dominant

bb
Offspring will have 
blue eyes as both 

alleles are recessive
b

(recessive allele 
for blue eyes)

Bb

Offspring will have 
brown eyes as B is 

dominant

bb
Offspring will 

have blue eyes as 
both alleles are 

recessive

•    Genetic modifi cation is the process which scientists can use in 
order to alter the genes of an organism

•    Examples of this include altering cotton to produce higher yields, 
altering bacteria genes to produce medicines and altering crops to 
produce their own insecticides

Punnet squares

Genetic modifi cation
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changes of state

state of matter solid liquid gas

how do the particles move? Particles donot move around Particles touching but can 
slide over each other

particles are spread out far away 
from each other

arrangement of particles

can it be compressed? No, becausethere is no space 
between the particles

No, because the particles are 
touching their neighbours

Yes, because there is space 
between the particles

can it flow? No, because the particles can’t 
move around

Yes, because the particles can 
move around

Yes, because the particles can 
move around

changes of state

•  Diffusion is the movement of particles from an area of
high concentration (lots of the same particle) to an area
of low concentration (not a lot of the same particle)

•  It is a random process which does not need energy

•  The speed of diffusion can be increased by:

•  A higher temperature

•  Smaller particles diffusing

•  A gas rather than a liquid

•  Diffusion does not happen in a solid as the particles
can’t flow

Changes of state

Diffusion

•  Mixtures are different substances which are together, they are not chemically bonded and
so are easy to separate

•  The substances which make up a mixture keep their own properties unlike those in a compound
•  A mixture is an impure substance as it does not have a fixed melting point, instead it has a range

•  A solution is a type of mixture which is made up of two parts
•  A solute is the part which has dissolved in the solution
•  A solvent is the liquid part which the solute has dissolved into

•  The solubility of a substance is a measure of how much of it will dissolve
•  Not all solutes will dissolve in all solvents
•  Solutes which do not dissolve are known as insoluble
•  Substances which do dissolve are known as soluble
•  The solubility of a substance can be increased by increasing the temperature of the solution

or by stirring the solution
•  A saturated solution is one where the maximum amount of solute has dissolved in it, no

more solute will be able to dissolve

Mixtures

•  The melting point of a substance is the temperature at
which it turns from a solid to a liquid, or a liquid to a solid

•  The boiling point of a substance is the temperature at
which it turns from a liquid to a gas or a gas to a liquid

•  Pure substances have a fixed (sharp) boiling or melting
point, whereas impure substances have a range which
appears as a diagonal line on a graph

Melting and boiling points

Filtration

clamp

conical flask

filtrate (water)

residue (sand) filter funnel
filter paper

Chromatography
solvent
front

position of
solute

starting
point

x
y

Distillation

condenser

water out

water in
salty water

bunsen burner

beaker
pure water

thermometer

Evaporation
evaporating

basin

Separating Mixtures

boiling point  chromatography  condensation  diffusion  dissolve  distillation  evaporation  filtration  freezing  impure substance  melting point  mixture 

property  properties  pure substance  saturated solution  substance  soluble  solubility  solute  solution  solvent

Make sure you can write definitions for these key terms.Key terms

air

bromine
vapour

gas jar

lid

mixture of bromine
and air particles
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•   An element is a substance that only contains one type of atom, it is found on the Periodic Table

•    Each element has it’s own unique chemical symbol which is the same in every language, these are also found on 
the Periodic Table

•   An atom is the smallest part of which an element can be broken down into

•   As there are around 100 types of elements that can occur naturally, there are around 100 different atoms

•    Compounds are formed when two or more different 
elements chemically bond together

•    The compound will have different physical properties to 
the elements which make up the compound, for example 
water is a liquid, but it made from oxygen and hydrogen 
which are both gases

•    Compounds are hard to separate and need a chemical 
reaction to do this

•    When naming a compound, we always mention the metal 
first and the non metal second

•    The name of the metal will not change but the name of the 
non metal will, for example oxygen can change to oxide

•    Chemical formulae tells us how many atoms of each 
element are in the compound in relation to each other

1 carbon 1 carbon4 hydrogens

CH4 CO2

2 oxygens

•    The small number tells us the number of each element 
which is in front of the number

Elements and atoms

Compounds

•    Groups are the columns in the Periodic Table, they go downwards

•    Periods are the rows in the Periodic Table, they go sideways

•    Elements in the same group normally follow the same trends in properties such as melting point, boiling 
point and reactivity

•    By placing these elements into these groups, scientists can make predictions about their properties

Groups and periods

•    Polymers are long chains of groups of atoms which are 
repeated many times

•    Natural polymers are not man-made and include wool, 
cotton, starch and rubber

•    Synthetic polymers are man-made and include polythene, 
polystyrene and nylon

Polymers

•    Group 0 elements are known as 
the noble gases

•    They are all non metals with low 
melting and boiling points, meaning 
all are gases at room temperature

•    The boiling point decreases going 
down the group

•    All of the group 0 elements are 
unreactive

•    When electricity is passed through 
the gas, they emit a brightly coloured 
light, this can be seen in neon signs

most
reactive

fluorine

chlorine

bromine

iodine least
reactive

Group 0 Halogens

atom  alkali metals  compound  displacement reaction  element  group  Group 1  Group 7  Group 0  halogen 

noble gas  period  Periodic Table  physical properties  polymer  trend

Make sure you can write definitions for these key terms. Key terms

•    Group 1 elements are also known as the alkali metals

•    They share similar properties with other metals such as:

•    Being shiny when freshly cut

•    Being good conductors of electricity and heat

•    Group 1 metals are much softer than other metals and 
also have much lower melting and boiling points

•    Group 1 elements react with water to form alkali solutions

lithium + water ➞ lithium hydroxide + hydrogen  
metal + water ➞ metal hydroxide + hydrogen

•    The further down the group that the metal is, the more 
vigorous the reaction will be. This is called a trend

•    Another trend seen in Group 1 is with the boiling and 
melting points: the further down the group, the lower the 
boiling and melting points are

Group 1
•    Group 7 elements are also known as the halogens

•    They share similar properties with other non metals such as:

•    Having low melting and boiling points

•    Not conducting electricity

•    Moving down the groups the elements have an increased melting and boiling point

•    The halogens also react in a similar way to one another, for example with iron:

iron + chlorine ➞ iron chloride

iron + bromine ➞ iron bromide

•    Halogens can undergo displacement reactions, this is where a more reactive halogen 
will take the place of a less reactive halogen

•    The most reactive halogens are at the top of the group, and the least reactive halogens are 
at the bottom of the group

•    If the most reactive halogen is on its own,  
it will take the place of the less reactive  
halogen in a compound

Group 7

0

31 2 4 5 6 7
group number

Li Be

H

Na Mg

K

Rb Sr Y

LaCs

Fr

Ba

Ra

Ca Sc Ti V

Nb Mo

Ta W

Cr Mn

Tc

Re Os

Ru

Fe Co

Rh

Ir Pt

Pd

Ni Cu

Ag

Au

Zn Ga

Al

B C

Si P

Ge As

S Cl Ar

Se Br Kr

Xe

RnPoBi

SbSnIn

Tl Pb

Te

At

I

N O

He

F Ne

Cd

Hg

Zr

Hf

calcium bromide + chlorine → calcium chloride + bromine
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organism
e.g., human

organ systems
e.g., circulatory system

organs
e.g., heart

tissues
e.g., muscle

increasing
complexity

cells
e.g., nerve

•    To be able to observe a cell we need to use a microscope, this 
magnifies the cell to a point to which we can see it

•    Plant and animal cells have small structures inside known as 
organelles, each of these performs a certain role which allows the 
cell to survive

cytoplasm

nucleus

mitochondria

chloroplasts

cell wall
cell membrane

•    The skeleton is made up of 206 bones  
which are a type of tissue

•    Bones have a blood supply and are a  
living tissue

•    The skeleton is part of the muscular-skeletal  
system

•    The four main functions of the skeleton are:

•    To support the body – to keep you  
upright and hold organs in place

•    Protect organs – such as the skull  
protecting the brain

•    Movement – by working with muscles  
to allow you to move

•    Making blood cells – the bone marrow  
produces red and white blood cells

Levels of organisation

Plant and animal cells

The skeleton

•    Specialised cells are designed to carry out a particular function, 
because of this they have specific features and adaptations to allow 
them to carry this out

•    Both plant and animal cells can be specialised, with these specialised 
cells working together to help the organism to survive

Specialised cells

antagonistic muscle pair  bone  bone marrow  cartilage  cell  concentration  diffusion  joints  ligaments  microscope  muscular skeletal system   

nucleus  organ  organism  organ system  skeleton  specialised cells  tendons  tissue

Make sure you can write definitions for these key terms. Key terms

Joints occur between bones and allow movement, there are three main types of joints

Hinge Ball and socket Fixed

For back and forward  
movement, e.g. knees

For movement in all  
directionse.g. hips

Do not allow movement,  
e.g. skull

Joints have three main types of tissue:

Ligaments Cartilage Tendons

Connect bone to bone Coats the end of bones 
as a protection

Connects bone to muscle

tendon

ligaments

�uid

cartilage

knee cap

hip bone

Movement
•    The process in which substances move into and out 

of cells is known as diffusion

•    This occurs across the cell membrane

•    During diffusion particles move from an area of high 
concentration, to an area of low concentration

before diffusion after diffusion

•    Oxygen and nutrients enter the cell by diffusion, 
carbon dioxide and waste products leave

Movement into and out of cells

Question • Progress • Succeed  Chapter 8: OrganismsB1 Knowledge organiser

jaw bone

sternum

humerus

collar bone

ulna

radius

tibia

kneecap

ankle

�bula

femur

pelvis

vertebral column 
(backbone)

skull •    Muscles are a type of tissue which allows 
movement

•    They pull on tendons which in turn pull on bones 
to allow movement

•    Muscles like the triceps and biceps are known as 
antagonistic muscle pairs, they work together 
–as one contracts, the other will relax

Muscles

•    An organ is a group of tissues that have the same 
function

•    They can work with other organs in an organ 
system, such as the respiratory system which uses 
organs like the heart and lungs to transfer oxygen 
around the body

•    Vital organs are the organs that need to keep 
functioning for an organism to stay alive, e.g. the heart

Organs



•    Gas exchange is the  
process of taking in  
oxygen and giving out  
carbon dioxide

•    This occurs in the  
respiratory system

•    The proportions of gases 
 in the air we inhale and  
exhale changes due to  
using oxygen in  
respiration and  
producing carbon  
dioxide

when you 
breathe in 
(inhale)

•    muscles between the rubs contract
•    ribs are pulled up and out
•    diaphragm contracts and flattens
•    volume of the chest increases
•    pressure inside the chest decreases
•    air rushes into the lungs

when you 
breathe out 
(exhale)

•    muscles between ribs relax
•   ribs are pulledin and down
•   diaphragm relaxes and moves up
•   volume in the chest decrease
•   pressure inside the chest increases
•   air is forced out of the lungs

Gas exchange and breathing

What happens when you breathe in 
and out

addiction  balanced diet  carbohydrate  carbohydrases  catalyst  deficiency  drug  enzyme  exhale  fibre  gas exchange  inhale  lipid   

medicinal drug  mineral  nutrient  protease  protein  recreational drug  respiration  respiratory system  vitamin  withdrawal symptoms

Make sure you can write definitions for these key terms. Key terms

•    Enzymes are biological catalysts, they speed up 
the digestion of nutrients

•    Each enzyme is specific to each nutrient 

•    The way the enzyme and nutrient bind with each 
other is called a lock and key model

•    Carbohydrases break carbohydrates down into 
simple sugars

•    Proteases break proteins down into amino acids

•    Lipase breaks lipids (fats) down into fatty acids and 
glycerol

The digestive system Enzymes

Question • Progress • Succeed  Chapter 8: OrganismsB2 Knowledge organiser

•    A balanced diet involves eating the right amount of nutrients for your body to 
function

•    Not eating enough of a nutrient means you have an unbalanced diet, and this 
can lead to a deficiency

Nutrient Role in your body

carbohydrates main source of energy

lipids fats and oils provide energy

proteins growth and repair of cells and tissues

vitamins and 
minerals

essential in small amounts to keep you healthy

water needed in all cells and body fluids

fibre provides bulk to food to keep it moving through the gut

Nutrients

mouth

salivary gland – this
produces a digestive
juice, which is added
into the mouth

oesophagus

stomach – this adds
acids and it is where
digestion occurs

liver – this produces
bile, which helps

digestion

pancreas – this
produces a
digestive juice,
which is added
into the small
intestine

small intestine –
here digestion is
completed, and

absorption of
soluble food

occurs

large intestine – water
is absorbed from the

undigested food, which
then produces faeces

rectum

anus
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protein
molecule

digestion

amino acid
molecules

alveoli
(air sacs)

bronchioles

heart
lung

rib

thorax

abdomen

trachea 
(windpipe)

bronchi

diaphragm

nose

mouth

intercostal muscles

•    Drugs are chemicals that affect the way that our body 
works

•    Medicinal drugs are used in medicine, they benefit health
•    If medicinal drugs are not taken in the correct way they 

can harm health
•    Examples include antibiotics and pain killers

•    Recreational drugs are taken by people for enjoyment
•    Recreational drugs normally have no health benefits and 

can be harmful for health
•    Examples include alcohol and tobacco

•    Drug addiction is when your body gets so used to a 
drug, it feels it cannot cope without it

•    If someone who has an addiction stops taking the drug, 
they will experience withdrawal symptoms

Drugs
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Question • Progress • Succeed  Chapter 6: ReactionC1 Knowledge organiser

acid  acidic  alkali  alkaline  base  chemical  chemical reaction  concentration  concentrated  corrosive  displacement  hydroxide  indicator  irritant  neutral 

neutralisation  oxide  oxidation  pH scale  reversible  reactivity  reactivity series  salt  strong acid  universal indicator  weak acid

Make sure you can write definitions for these key terms. Key terms

•   A chemical reaction is a change in which atoms are rearranged to make new substances

•    A reversible reaction is one where the products can react to get back the substances which you started with, most chemical 
reactions are not reversible

•    You can look for signs that a chemical reaction has taken place such as flames, smells, heat change, a loud bang or gentle fizz

•    Acids and alkalis are the chemical opposites of  
one another

•    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 by showing its position on the  
pH scale, one example of this is universal indicator

•    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

Chemical reactions

Acids and alkalis

When a metal reacts with an acid it will produce a salt and hydrogen gas, the fizzing 
that you see is the hydrogen gas being given off

metal + acid ➞ salt + hydrogen  
magnesium + hydrochloric acid ➞ magnesium chloride + hydrogen

When a metal reacts with oxygen a metal oxide is formed, this process is known as 
oxidation

metal + oxygen ➞ metal oxide 
aluminum + oxygen ➞ aluminum oxide

•    When a metal reacts with water it forms a metal hydroxide and hydrogen gas.

•    The alkali (group 1) metals react most vigorously, giving off a brightly coloured flame

metal + water ➞ metal hydroxide + hydrogen 
sodium + water ➞ sodium hydroxide + hydrogen

When a more reactive metal reacts with a compound containing a less reactive metal, it 
can take it’s place, this is known as a displacement reaction

copper + silver nitrate → silver + copper nitrate

•    If the metal on it’s own is higher in the reactivity series than the metal in the 
compound a reaction will take place

•    If the metal on it’s own is lower in the reactivity series than the metal in the 
compound, a reaction will not take place

Metal reactions

•    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 will have particles that do not all split up

strong acid weak acid

•    The concentration of the acid is the amount of acid 
which has dissolved in 1 litre of water

•    The more concentrated the acid, the lower the pH

•    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

alkalis

bases

sodium 
hydroxide

copper
oxide

calcium
oxide

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

•    Sulphuric acids 
form sulphates

•    Nitric acids form 
nitrates

Acid strength Neutralisation Salts

•    The reactivity series describes how reactive different metals are compared to one 
another

•    The higher the metal is in  
the reactivity series the 
 more reactive it will be  
this means that it will react  
much more vigorously

The reactivity series
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Energy level diagrams show the values of energy between the reactants and 
the products in a reaction

•    If the energy is greater in the reactants than the products then the reaction is 
exothermic as energy has been given out to the surroundings

•    If the energy is lower in the reactants than the products then the reaction is 
endothermic as energy has been taken in from the surroundings

•    Energy must be used to break chemical bonds, meaning that this 
reaction is endothermic

•    Energy is given out when chemical bonds are made, meaning that 
this reaction is exothermic

•    To see if a reaction is endothermic or exothermic, you must find the 
difference in the energy needed to break and to make the bonds in 
the reaction

•    If the energy needed to break the bonds is less than the energy 
given out when making the bonds, the reaction is exothermic

•    If the energy needed to break the bonds is more than the energy 
released when making the bonds, the reaction is endothermic

Energy level diagrams Bond energies

Question • Progress • Succeed  Chapter 6: ReactionsC2 Knowledge organiser

balanced symbol equation  chemical bond  chemical reaction  combustion  conserved  conservation of mass  decomposition  fuel  endothermic 

energy level diagram  exothermic  products  reactants  thermal decomposition

Make sure you can write definitions for these key terms. Key terms

•    Word equations can represent a chemical reaction:

+ +C
H H

H H

O O

O O

O C O
H H

O

H H
O

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

•    In a reaction, the amount of each type of atom stays the 
same, however they are rearranged to form a new product

Chemical reactions

•    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

•    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

+

10g 10g

20g 20g

8g 12g

+

Balanced symbol equations show the amounts of all of the 
individual atoms in a reaction

•    The symbols used are from the Periodic Table

•    They also show:

•    Formulae of reactants and products

•    How the atoms are rearranged

•    Relative amounts of reactants and products

2H2 + O2 ➞ 2H2O

Conservation of mass Exothermic reactions involve a transfer of energy  
from the reactants to the surroundings

•    As energy is transferred to the surroundings this  
will show an increase in temperature

•    Examples of exothermic reactions include  
combustion, freezing, and condensing

Endothermic reactions involve a transfer of energy  
from the surroundings to the reactants

•    As energy is taken into the reactants a decrease  
in temperature will be shown

•    Examples of endothermic reactions include thermal  
decomposition, melting, and boiling

Exothermic and endothermic reactions

•    A thermal decomposition reaction is one where the reactants are 
broken down (decomposition) using heat (thermal energy)

•    An example of this is with metal carbonates:

zinc carbonate ➞ zinc oxide + carbon dioxide

•    We can test for this carbon dioxide  
by bubbling the gas through  
limewater, if the limewater turns  
cloudy, the gas is carbon dioxide

Thermal decomposition
•    Combustion is the burning of a fuel in oxygen

•    A fuel is a substance which stores energy in a chemical store

•    Examples of fuels include petrol, diesel, coal and hydrogen

•    When a carbon based fuel undergoes combustion, it will produce water 
and carbon dioxide 

methane + oxygen ➞ carbon dioxide + water

•    Hydrogen can also be used as a fuel, this is much better than traditional 
fossil fuels as it does not produce carbon dioxide:

hydrogen + oxygen ➞ water

Combustion

metal
carbonate

bunsen burner

limewater

clamp

Exothermic                          Endothermic

en
er

gy

reactants

products

progress of reaction

energy transfer

products

energy transfer

reactants

progress of the reaction

en
er

gy

exothermic

energy
given out

endothermic

energy
taken in
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amplitude  angle of incidence  angle of refl ection  auditory canal  auditory nerve  diff use scatt ering  eardrum  frequency  hertz  law of refl ection  lens  longitudinal  normal  oscillation  oscilloscope

peak  photoreceptors  primary colour  refraction  secondary colour  specular refl ection  transverse  trough  ultrasound  wave  wavelength

Make sure you can write defi nitions for these key terms. Key terms

•   A wave is an oscillation or vibration which transfers energy from one place to another

•   Amplitude – the distance from the middle to the top of bottom of the wave

•    Wavelength – the distance between a point on the wave to the same point 
on the next wave

•   Trough – The bottom of the wave

•   Peak – The top of the wave

•   Frequency – How many waves pass a fi xed point per second, measured in Hertz (Hz)

There are two main types of waves:

Transverse waves, e.g. light Longitudinal waves, e.g. sound

•   Travel at 90odirection of energy transfer •   Travel in the direction of energy transfer

•   Do not need a medium to travel through •   Need a medium to travel through

•    Sound waves are caused by the vibration of particles, sound travels 
quicker in a solid than a gas as the particles are closer together

•   Oscilloscopes display sound waves on a screen

•    Humans can hear between 20–20 000 hertz (Hz), but other 
animals have different ranges of hearing

•    Sound waves above 20 000 Hz are known as ultrasound, 
thesesound waves are too high pitched for humans to hear

Properties of waves

Sound waves

•    Refraction occurs when a wave passes 
between two different substances

•    This happens as the wave will travel at 
different speeds in the different materials

•    When the wave passes into a more dense 
material from a less dense material 
it will bend towards the normal, e.g. air 
into glass

•    When the wave passes into a less dense 
material from a more dense material it bends 
away from the normal e.g. glass to air

Refraction
•    The law of refl ection states that the angle 

of incidence will be equal to the angle of
refl ection

•    For light refl ecting off a smooth surface will 
form an image is called specular refl ection

•    Refl ection off of a rough surface will not form 
an image and is know as diffuse scattering

Refl ection

•    The pinna directs sound along the auditory canal
to the eardrum which will vibrate

•    The vibration from the ear drum moves onto the 
ossicles which amplifi es the sound

•    This passes the sound to the cochlea where tiny 
hairs detect the vibrations and passes this along 
to the auditory nerve as electrical signals for 
our brain

•    Light can be split 
using a prism and is 
made up from different 
colours of light

•    Primary colours
can be mixed in order 
to form secondary 
colours

•    Objects appear a certain colour as they absorb 
all other colours of light, but refl ect the colour of 
light which they appear.

Hearing Colour

Question • Progress • Succeed  Chapter 4: WavesP1 Knowledge organiser

wavelength (m)amplitude (m)

trough

peak 
or crest

magenta blue

white

cyan

red

yellow

green

normal line

re�ected rayincident ray

mirror

i r

i = angle of incidence
r = angle of re�ection

refracted
ray

ray emerging

air

ray
entering

normal line

glass

loudness
increrases

loudness
decreases

pitch
decreases

pitch
increrases

•    Light entering your eye is 
refracted by the lens, focusing 
it on the retina and creating 
an inverted image

•    Photoreceptors detect the 
light hitting your retina and 
send an electrical impulse to 
your brain

•    If the light is not focussed on 
the retina or the eye, people 
cannot see properly

•    Long sighted people have the light focus behind the eye, short sighted people have the light focus 
in front of the retina.

•    Lenses can be used to refract the light in a way in which it will focus on the retina.

Light and the eye

object

retina and image

cornea

lens

pupil

iris

optic nerve

840824_AQA_Activate_Book1.indd   5 10/04/20   10:23 AM



compression  electromagnetic spectrum  gamma rays  infrared  ionisation  longitudinal wave  loudspeaker  microphone  microwaves 

pressure wave  radio waves  rarefaction  superpose  transverse wave  ultrasound  ultraviolet  visible light  wave  X-rays

Make sure you can write definitions for these key terms. Key terms

•    Any wave transfers energy from one place  
to another

•    Sound waves cause particles to vibrate  
backwards and forwards in the direction  
of the wave, this produces areas of high  
pressure (compression) and low pressure  
(rarefaction)

•    As there are areas where the air pressure  
is different in a sound wave, we can call  
sound waves a type of pressure wave

•    Sound can be detected with a microphone, the microphone will change air pressure  
into a changing potential difference

•    Sound can be produced with a loudspeaker, the changing potential difference causes  
changes in air pressure

•    Changes in air pressure will be caused by the diaphragm of the loudspeaker vibrating  
and causing the movement of the air particles

•    Humans can hear sounds 
with a frequency between 
20–20 000 Hz. 

•    ultrasound is any sound with 
a frequency of higher than 
20 000 Hz

•    As ultrasound has a high 
frequency it causes the 
particles it interacts with to 
vibrate more quickly, this 
means that it can be used in:
•    Ultrasonic cleaning – dirt 

particles are ‘shaken’ off  
of objects

•    Physiotherapy – the 
ultrasound waves causes 
liquid particles in the body 
to move more quickly and 
hence get warmer

Sound waves

Ultrasound

•    Transverse waves vibrate at 90º to the direction at which they are travelling, they move up and down 
as well as forward

•    Longitudinal waves vibrate in the direction in which they are travelling

•    When waves are put together they superpose, this means  
they will either add together or cancel each other out

•    When the waves are in line with one another they add  
together, increasing the amplitude of the wave

•    When the waves are not in line, they will cancel each other  
out, decreasing the amplitude of the wave

Types of waves

        Radio waves TV signals

         Microwaves Mobile phones

                Infrared Heating and cooking

          Visible light Photography

Ultraviolet waves Detecting forgeries,sunbeds

                   X-rays Imaging broken bones

        Gamma rays Killing cancer cells

Uses of the electromagnetic spectrum

Question • Progress • Succeed  Chapter 4: WavesP2 Knowledge organiser

motion of air molecules sound wave 
moves this way

compression rarefaction

oscillations at right angles to energy transfer

energy
transferoscillations

oscillations

oscillations parallel
to wave motion

Wave
motion

+

=

+

=

•    The higher the frequency of the wave, the higher  
the energy

•    High energy waves can lead to ionisation, where  
electrons are knocked off of atoms in cells

•    This can cause mutations in cells if the DNA is affected  
and this can lead to cancerous tumours forming

•    The ionising waves in the electromagnetic spectrum are  
gamma, X-rays and ultraviolet rays

Ionisation
A tumour is forming Normal

cells

Uncontrolled cell division

radio waves micro-
waves

infrared
(IR)

ultraviolet
(UV)

visible
light

X-rays gamma rays

increasing energy

long wavelength
over 10 000 m

short wavelength
10–15 m

increasing wavelength

increasing frequency

Electromagnetic spectrum
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