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Key Scientific Words

Transverse Wave Law of Reflection

Specular and Diffuse Reflection
Refraction

Smooth, shiny surface e.g. reflects all 
the light at the same angle = a clear 
image/reflection.
Rough surface it scatters light and 
gives a diffused reflection (not clear).

When light hits something 
transparent it changes speed and 
direction. Light slows down and 
changes direction towards the 
normal. When it travels back out 
it speeds up again and changes 
direction away from the normal.

Primary colours of light

Transverse 
wave

A wave in which the vibrations are at right 
angles to the direction of travel of the wave. 
Light travels as a transverse wave

Peak/crest The top of a wave.

Trough The bottom of a wave.

Luminous An object which gives out light.

Non-
luminous

An object which produces no light.

Medium The material that a light or sound wave is 

passing through.

Transparent A material that allows all light to pass through it.

Translucent A material that allows some light to pass 

through it. Light is scattered so you can’t clearly 

see what’s on the other side.

Opaque A material that allows no light to pass through it 

(does not transmit light).

Reflection The change in direction of a ray or wave after it 

hits a surface and bounces off.

Retina Layer at the back of the eye with light detecting 

cells and where image is formed.

Normal line Imaginary line as right angels to a surface where 

a light ray strikes it.

Refraction The change in direction of a ray or wave when it 

passes through a boundary as a result of its 

change in speed.

Amplitude
(light wave)

The distance from the middle to the peak (crest) 

or trough of a wave – units – metres (m)
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Camera and the eye

Light through a filter: all the colours 
except the colour of the filter are 
absorbed (taken in); colour that is 
the same as the filter is transmitted 
(let through) 

Red light

Making light coloured

Red light

Dispersion:
White light can split into 7 colours (the rainbow). When 
white light passes through a prism the different 
frequencies are refracted (change direction) by different 
amounts, so the colours spread out. 

The mage in plane mirror is:
• same size as object
• Same distance behind mirror as object is in front of it
• Has left and right swopped over

Red filter
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Vibration A back and forth motion about a point.

Longitudinal 
wave

Where the direction of vibration is the same 

as that of the wave motion (or energy 

transfer).  Sound travels as a longitudinal 

wave

Amplitude
(sound wave)

The distance from the middle to the 

maximum vibration of the wave– units –

metres (m)

Wavelength The distance between two identical points 

on a wave – units = metres (m)

Frequency The number of complete waves produced in 

one second – units = Hertz (Hz)

Volume How loud or quiet a sound is – units = 

decibels (dB)

Pitch How low or high a sound sounds. A low 

pitch sound has a low frequency. A high 

pitch sound has a high frequency.

Vacuum A space in which there is no particles of 

matter. 

Compression The part of a longitudinal wave where the 

air particles are close together.

Rarefaction The part of a longitudinal wave where the 

air particles are spread out.

Echo The reflection of a sound wave by an object.

Ultrasound Sound at a frequency greater than 20000 

Hz, above the range of human hearing.

Key Scientific Words
• Sound needs a medium, a solid, liquid or gas to travel through.
• Sound does not travel through a vacuum because there are no particles to 

vibrate and pass on the energy.
• Sound travels faster in a more dense medium. This means sound travels 

fastest in solids, then liquids, and slowest in gases.
• The speed of sound in air is 330 m/s, a million times slower than light. This 

means you see lightening and then hear thunder.

• The greater the amplitude of the wave, the louder the sound. 

• The greater the frequency (the shorter the wavelength), the higher the 
pitch.

• Humans can only hear sounds of certain frequencies (the audible range). 
This is 20-20000 Hz. Different species have different audible ranges.
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Sound waves can be:

Absorbed – sound becomes muffled
Reflected – echo
Transmitted – sound can be heard
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Longitudinal Transverse

Diagram

Movement Particles move in the 
same direction as the 
wave.
NEEDS PARTICLES

Particles move at right 
angles (up and down) 
compared to the wave. 
DOESN’T NEED 
PARTICLES.

Sound waves make the eardrum vibrate. The vibrations are passed 
on by three small ear bones, which also amplify the vibrations (make 
them bigger). The vibrations pass on to the liquid inside the cochlea, 
where tiny hairs detect them and send impulses along the auditory 
nerve to the brain.

All waves:
• transfer energy 

without transferring 
matter

• can be reflected, 
transmitted and 
absorbed

• can affect other waves 
by superposition, 
when their effects can 
add up or cancel out.

Sound waves spread out in all 
directions from a source. As you get 
further away the energy caried by 
the sound wave spreads out further 
so there is less energy for your ear 
to detect.

Comparing waves

Confidence level?
Not sure                                                                                                                Very happy

1 2 3 4 5 6 7 8 9 10
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Key Scientific Words

All zebra have stripes but there is 
between each animal.  Offspring 
inherit characteristics from each  
parents because two gametes
(one male and one female) fuse 
during fertilisation to produce a 
zygote that contains genetic
information from each parent.

Competition Competing with other organisms for the same resources.

Adaptation A characteristic that helps an organism to do a certain job 

or survive in its environment.

Species A group of organisms that can breed and produce fertile 

offspring.

Variation Differences in particular characteristics within a species.

Inherited 
variation

Variation between organisms passed on to offspring by 

parents in reproduction e.g. eye colour

Environmental 
variation

Variation between organism caused by the surroundings 

e.g. diet, lifestyle

Continuous 
variation

A characteristic that can take any value within a range of 

values e.g. height, foot length.

Discontinuous 
variation

A characteristic that can only take a limited number of 

possible values e.g. blood group, shoe sizes

DNA Chemical containing all the genetic information needed to 

make an organism. Short for Deoxyribose Nucleic Acid.

Gene Section of DNA that contains the instructions for a 
particular characteristic e.g. eye colour.

Chromosomes A long strand of coiled DNA that contains many genes. 

Found in the nuclei of cells. 

Evolution A change in one or more characteristic of a population 

over a long period of time.

Natural 
selection

Process by which an organisms is more likely to survive 

and reproduce than other members of the species 

because it has a certain inherited characteristics which 

are more suited to its environment .

Inherited, environmental & continuous

Gene

environmental
inherited & 

discontinuous

DNA = a 
double helix

Model of the structure DNA first made by Watson and 
Crick based on X-ray photo’s from Franklin and Wilkins

Human body cells 
have 46 chromosomes 
(23 pairs), except for 
gametes (sex cells) 
which have 23 in total

Genetic info 
stored in parts of 

DNA molecule 
called genes

Both genes and the environment can cause variation, but only 
genetic variation can be passed on to the next generation.



Evolution due to Natural Selection
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1. There are natural variations in characteristics within a 
population due to differences in genes (caused by gene 
mutations).

2. When there is a change in the environment there may 
be competition for resources or the need to survive 
attack from predator.

3. Individuals with characteristics best adapted will 
survive, others will die out. This is natural selection
(survival of the fittest).

4. Survivors reproduce, passing on the genes for their 
favourable characteristics to their offspring.

5. Over many generations this process repeats leading to 
a variation in characteristics (evolution).

Endangerment and extinction
Changes in an ecosystem can cause species to become endangered or extinct. 
This is usually due to:
• changes in physical environmental factors
• competition from other organisms
• disease
• human activities (e.g. hunting, clearing habitats, using poisons).
We can try to stop this happening and preserve biodiversity (the number of 
species) by:
• protecting areas and setting up nature reserves
• setting up breeding programmes in zoos
• banning the hunting of some animals or the collecting of wild plants
• setting up gene banks (to store parts of organisms, such as seeds and 

gametes).
We should preserve biodiversity because:
• organisms depend on one another (they are interdependent)
• we won’t be able to make use of organisms if they become extinct
• more biodiverse areas recover better from natural disasters.

Confidence level?
Not sure                                                                                                                Very happy

1 2 3 4 5 6 7 8 9 10

Probability scaleTasmanian tiger: now 
extinct due to human 
activities
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Ceramic Hard, durable, non-metallic materials, 
which are generally unaffected by heat. 

Insulator A material that does not allow something 
to pass through it (e.g. heat, electricity).

Lattice structure An arrangement of many atoms or other 
particles, which are bonded together in a 
fixed regular (grid-like) pattern.

Elastic Substance that will return to its original 
shape and size after it has been stretched 
or squashed.

Monomer A small molecule that can join with other 
molecules like itself to form a polymer.

Natural polymer A substance found in nature that is made 
up of very long molecules containing 
repeating groups of atoms.

Plastic A description of a substance that can be 
moulded into different shapes.

Aggregate Gravel, small stones or pieces of crushed 
rocks used in building.

Composite 
material

A material made by combining two or more 
other materials. The separate materials do 
not react together.

Biomagnification Microorganisms absorb toxic compounds 
which do not break down; these are passed 
up the food chain and concentrate in 
animals higher up the food chain.

Peer review An evaluation of the quality of a scientific 
paper carried out by other scientists who 
work in the same area of science.

Key Scientific Words
Ceramics
e.g.
Porcelain
China
Pottery
Glass

Properties
• High m.p
• Strong
• Durable
• Non conductors 

of heat and 
electricity

• Unreactive
• Brittle

Structure
• Billions of atoms joined together
• Strong bonds and rigid structure

• Open lattice structure, grid-like pattern
• Large crystals if molten ceramics are 

allowed to cool slowly

Uses
• Porcelain → cable 

supports of 
electricity pylons as 
does not conduct 
electricity

• China → tableware 
as strong and heat 
insulator

→ High melting points as lots of 
energy need to break strong 
bonds

→ Brittle as rigid grid-like 
structure

Polymers
• Most synthetic 

made from crude 
oil; some natural

• Formed by 
joining 
monomers 
together into 
long chains of 
repeating units

• Poly(ethene) strong flexible and durable (→ plastic bags, buckets)
• Poly(vinyl chloride) [PVC] strong flexible and an electrical 

insulator (→ covering for electric cables)

Cross links between chains makes polymer 
harder and less easy to melt e.g. 
vulcanisation uses sulfur to form cross-links 
in rubber
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Confidence level?
Not sure                                                                                                                     Very happy

1 2 3 4 5 6 7 8 9 10

Exothermic reactions transfer energy into the 
surroundings and so increase the temperature around 
them, e.g. combustion reactions. 

Endothermic reactions transfer energy from the 
surroundings and so decrease the temperature around 
them, e.g. decomposition reactions 

• Combinations of two or 
more different materials

• Useful because they 
combine properties of both

• Many contain fibres 
embedded in a polymer 
matrix or resin

• Plywood, chipboard and MDF → wood + polymer resin → hard, durable, impact resistant →
furniture, doors, flooring

• Safety glass → glass + clear polymer → strong and transparent → car windshields
• Concrete → aggregate + cement + sand  → strong and durable → buildings
• Racing car bodies, bullet proof vest → polymer resin and Kevlar polymer fibres → extremely 

strong, light, flexible, easily moulded
• Glass reinforced plastic → glass fibre + polymer → strong but flexible → boat hulls

Composite examples Composites 

Problems with making and using materials Solutions Recycling

Making: 
1.  Burning fossil fuels provides the energy needed to 
make materials but is also linked to:

- acid rain from production of sulfur dioxide
- increase in carbon dioxide levels and the 

greenhouse effect
- soot dirtying buildings and damaging health.

2. Toxic substances, released during manufacture in 
waste, get into food chains.

- large animals eat lots of smaller animals
- toxin levels increase  up the food chain 

(biomagnification) and can reach harmful 
levels in humans.

Using:
3. Non-biodegradable polymer waste causes pollution 
problems and dangers to animals for years.

• Remove sulfur
from fuels

• Reduce use of 
fossil fuels and 
use more 
renewable energy 
sources

• control hazardous 
waste from 
factories

• use  
biodegradable 
polymers, which 
break down in the 
soil, so they 
disappear more 
quickly

• reduces our use of landfill sites

• reduces the need to burn fossil fuels

• reduces pollution from manufacturing process

• saves our resources of raw materials, e.g. metal ores 
for metals and wood for paper.

Metals – by separating and melting.
Glass – by separating colours and melting.
Polymers – by using recycle labels.
Paper – by removing ink and adding water to make a pulp.
Concrete – by crushing and grading.
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Balanced forces When two forces on an object are the same strength, 
but in opposite directions

Unbalanced forces When two forces acting in opposite directions on an 
object are not the same strength. Unbalanced forces 
change the motion of objects.

Resultant forces The difference between forces in two opposite 
directions

Gradient A way of describing the steepness of a line on a graph 
in numbers

Pivot or fulcrum A point about which something turns. 

Moment Turning effect of a force. It is calculated by multiplying 
the force by the perpendicular distance of the force 
from the pivot.

Ramp A sloping surface. A ramp is a force multiplier: it 
needs less force to pull something up a ramp than it 
does to lift it directly.

Pulley A simple machine consisting of a wheel that can turn 
on an axis with a rope running around it. Using more 
than one pulley with a rope allows a force to be 
multiplied.

Elliptical Oval-shaped

Gravity The force of attraction between any two objects. The 
Earth is very big and so has strong gravity that pulls 
everything down towards it.

Satellite Anything that orbits a planet or a moon. Can be 
natural e.g. the moon or artificial e.g. ISS

Magnetic field The space around a magnet where it can affect 
magnetic materials or other magnets.

Key Scientific Vocabulary
Speed
This is a measure of how much distance you cover in time. 
It can be measured in km/h, m/s or mph but SI Units are m/s.

Worked out from the gradient 
on a distance time graph.

Gradient = _vertical change _
horizontal change

• Show the distance moved from the start point. 
• If the line is flat, it is stationary and not moving.
• The steeper the line on the graph, the faster the object or 

person is moving. 

Distance time graphs

Relative speeds

A car travelling at 50 km/h overtakes one travelling at 30 km/h. The
relative speed of the faster car compared to the slower car is 20 km/h.



• Forces can be used to turn objects 
around pivots

• Levers can be force multipliers, when 
they increase the force that is put in 
(the effort). 

• They can be distance multipliers if they 
make the load move further than the 
effort. 

• A turning force is called a moment.
• Moments are measured in newton 

metres (N m).

If a machine makes it possible to lift or move a load using a 
smaller force, the force has to move through a greater 
distance. The total amount of energy needed is the same.

Work is done when a force moves through a distance. 

Work is measured in joules (J).

work = force × distance moved in the direction of the force

Levers & Moments 

moment (in N m) = force (in N) × perpendicular distance from the pivot (m).

Simple machines
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Water resistance 
less than force 
from sails so boat 
accelerates

Energy

The work done to lift the box 2 m is:
work = 1000 N × 2  m

= 2000 J

The ramp makes it possible to move 
the box using a force of only 500 N, 
but the box has to be moved 4 m.

work = 500 N × 4 m
= 2000 J.

Gravitational 
potential 
energy

Elastic 
potential 
energy

Thermal
energy

Kinetic 
energy

Nuclear 
energy

Resultant Forces

When an object is balanced, 
the anticlockwise moment is 
equal to the clockwise 
moment.

Water resistance = 
force from sails so 
boat is at its top 
speed
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The Earth and Moon

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

• Day→ Earth spins on its axis once every 24 hours. 

• Daytime and Night time → side of the Earth 
facing the Sun has daylight, and it is night on the 
side facing away from the Sun.

• Year→ The Earth orbits around the Sun. It takes 
one year to go around once.

• Phases of the Moon → The different shapes. 
Phases happen because we cannot always see 
all of the part that is lit by the Sun.

Planets are Mercury, Venus, Earth, Mars, 
Jupiter, Saturn, Uranus and Neptune.

• The Earth’s axis is tilted. 

• When the northern hemisphere is tilted towards 
the Sun it is summer in the UK. Days are longer 
than nights, and the Sun is higher in the sky. The 
Sun’s rays are more concentrated, so it feels hotter

Magnetic fields

Gravity is the force of attraction between two masses. 
The force of gravity is stronger if:

• the objects have large masses
• the objects are close together.
• Sun’s gravity keeps all the planets in our Solar System 

moving in elliptical orbits around it. 
• Earth’s gravity keeps the Moon in orbit around Earth

Magnets attract magnetic 
materials
• North pole and south pole 

attract each other. 
• Two north poles or two 

south poles repel each 
other

shape of the magnetic 
field of a bar magnet: 
draw lines with arrows 
N → S

Seasons

Ptolemy (90-168) worked out a 
solar system model with the Earth
at the centre—this is called the 
geocentric model. 

Copernicus (1473-1543) suggested 
that the Earth and other planets 
moved in circles (orbits) around the 
Sun. This is the heliocentric model 
(our modern-day solar system 
model). 

Galileo used one of the first 
telescopes to provide evidence for 
Copernicus’ model. 
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Rust A weak, brown, crumbly solid formed when iron 
corrodes. A mixture of oxides and hydroxides of 
iron.

Sacrificial 
protection

Using a more reactive metal to protect iron from 
rusting.

Oxidising 
agent

A substance that provides oxygen to oxidise 
another substance.

Endothermic A reaction that that absorbs energy form the 
surroundings making the temperature of the 
surroundings fall.

Exothermic A reaction that transfers energy into the 
surroundings making the temperature of the 
surrounding rise.

Displacement 
reaction

A reaction where a more reactive element takes 
the place of a less reactive element in a 
compound.

Native state When a metal is found in the Earth as an element.

Electrolysis Breaking down a substance using electricity.

Key Scientific Words

Reactivity Series
Lists the metals in order of their reactivity with oxygen, water, and dilute acid

Gas pressure is caused by the 
force of the particles hitting 
the walls of the container.

GENERAL Word Equations

Metal  +  Oxygen  → Metal Oxide

Metal + Water  → Metal hydroxide + Hydrogen

Metal  +  Acid      → (Metal) Salt   +  Hydrogen

The name of the salt formed depends on the 
name of the acid:

• hydrochloric acid → chloride

• sulfuric acid → sulfate

• nitric acid → nitrate

Iron and steel need air and water to rust. 
Salt makes them rust even more quickly.
Steel is an alloy of iron + carbon.
Rusting can be prevented by: 
• physical barrier to stop the air and 

water being in contact with the iron
• sacrificial protection, in which a more 

reactive metal e.g zinc Zn or magnesium
Mg is attached to the iron. The Zn or Mg
then corrodes instead of the iron.



Confidence level?
Not sure                                                                                                                     Very happy
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Test for Oxygen

Percentage loss or gain This is the original amount 
actual change × 100

Energy changes
Exothermic reactions transfer energy from the reactants to the surroundings 
e.g. combustion of hydrocarbons; neutralisation reactions

The temperature of the surroundings increases. 
EXOTHERMIC = EXIT

Endothermic reactions use energy transferred from the surroundings to the reactants.
e.g. photosynthesis

The temperature of the surroundings decreases. 
ENDOTHERMIC = ENTER

Displacement reactions
In a displacement reaction a more reactive metal takes 
the place of a less reactive metal in a compound. We can 
use the reactivity series to predict whether chemical 
reactions will take place. 

silver + copper chloride → no reaction 
Because silver is LESS reactive than copper

tin + lead sulfate → tin sulfate + lead 
Because tin is MORE  reactive than lead

copper + potassium nitrate → no reaction 
Because copper is LESS reactive than potassium

Percentage loss or gain This is the 
original amount actual change × 100

Extracting metals
• Most metals occur as compounds in ores in the Earth’s 

crust. Only a few, such as silver and gold, occur as the 
metallic element. 

• The metals high in the reactivity series are difficult to 
chemically extract from their ores and their isolation 
has happened relatively recently. 

• The metals lower in the reactivity series are easier to 
extract from their ores and they have been available to 
use as the pure elements for much longer. 

• Metals from zinc downwards in the reactivity series 
can be extracted from their ores by heating with 
carbon.

• Metals above zinc in the reactivity series need 
electrolysis to extract them from their ores. 

• Oxidation is the gain of oxygen. Reduction is the loss 
of oxygen.

Percentage 
Loss or Gain

What is the % loss in mass 
when 8.4g of magnesium 
carbonate is heated if the mass 
of magnesium oxide left is 4.0g? 
Give your answer to 1 decimal 
place
Initial mass – final mass = 
8.4 - 4.0 = 4.4g

4.4 x 100 = 52.38%
8.4 = 52.4% to 1 d.p
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Force field The volume around something where a non-
contact force can effect things e.g. electric, 
magnetic and gravitational fields.

Static 
electricity

A positive or negative charge on an insulating 
material. Caused when rubbing transfers electrons
from one material to another.

Nucleus The central part of an atom. Has an overall 
positive charge.

Electron Tiny particle with a negative charge that is found in 
in an atom, moving around the central nucleus.

Current The flow of electricity around a circuit. Measured 
using an ammeter which is connected in series in 
the circuit. Units for measuring current are 
Amperes (A) abbreviated to Amps.

Voltage A way of saying how much energy is transferred by 
electricity. Also called potential difference. 
Measured using a voltmeter connected in parallel
in the circuit. Units for measuring  voltage are 
Volts (V).

Resistance A way of saying how difficult it is for electricity to 
flow through something. Unit for measuring 
resistance is Ohm ()

Resistors A component that makes it difficult for electricity 
to flow. Used to reduce the size of current in a 
circuit.

Relay A switch that is turned on and off without a person 
touching it. Makes use of electromagnets. 

Motor effect The force produced when a wire carrying a current 
is placed in a magnetic field.

Key Scientific Words

The space around a 
charged object where it 
will attract or repel other 
charged objects is its 
electric field. The arrows 
on the diagram show the 
direction a positive 
charge would move. 

• An atom consists of a central nucleus with 
small particles called electrons moving 
around it. 

• An atom normally has no overall charge 
because it has the same number of 
positive and negative charges.

Static electricity

When you rub two materials together, 
electrons may be transferred from one 
material to the other. If the objects are 
insulating materials, the object that 
gains electrons has a negative charge
of static electricity. The object that 
loses electrons has a positive charge.

Magnetic field lines show 
space around a magnet 
where it can attract 
magnetic materials

North-seeking 
pole

South-seeking 
pole

Weight (N) = mass (kg) x gravitational field strength (N/kg)
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Current electricity
• In a series circuit 

the resistance of 
the circuit is 
higher with more 
bulbs, so current 
is less as you add 
bulbs.

• In a parallel
circuit it is easier 
for the current to 
flow with more 
branches because 
there are more 
ways for the 
charges to go.

Resistance
• High resistance = hard for electricity to flow → small current
• Low resistance = easy for electricity to flow → large current
Resistance of wire depends on wire
• material
• length
• thickness

Voltage (V) = Current (I) x Resistance (R)

A bar magnet is a permanent magnet, 
because it is always magnetic. A wire with 
electricity flowing through it has a 
magnetic field around it. An electromagnet
is a coil of wire with an electric current 
flowing through it. It is only magnetic while 
the current is flowing. The shape of the 
magnetic field of an electromagnet is 
similar to the magnetic field of a bar 
magnet. You make one stronger by

● increasing the number of coils of 
wire

● increasing the size of the current (by 
increasing the voltage)

● using an iron core.

If a wire carrying a current crosses a 
magnetic field, the wire will experience 
a force. This is the motor effect.

An electric motor consists of a coil of 
wire in a magnetic field. When there is 
a current in the coil, there is a force on 
each side of the coil that makes it turn.

The speed of the motor (or the force it 
provides) can be increased by:
● increasing the size of the current
● increasing the strength of the 

magnetic field
● increasing the number of turns of 

wire on the coil.
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Key Learning
• Using a microscope 
• Preparing slide (CP)
• Calculating 

magnification
• Labelling cells
• Role of cell parts
• Comparing prokaryotic 

and eukaryotic cells
• Movement of 

substances into and 
out of cells

• Investigating osmosis 
(CP)

• Role of enzymes in 
digestion

• Function of enzyme 
active site on   
specificity

• Effect of temp and pH  
on enzyme activity

• Investigating effect of 
pH on enzyme activity 
(CP) 

Context
Microbiology in covid-19 
tests

Key Terms and definitions
Microscopes
Magnification
Specimen
Prefix
Prokaryote
Eukaryote
Enzymes
Denatured
Biological catalyst
Optimum
Diffusion 
Osmosis
Active Transport
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Knowledge Organiser: CC3 Atomic Structure & CC4 The Periodic Table (1 of 2)
Atomic theory

History of the atom Atoms

An isotope is an element with the same number of protons 
but a different number of neutrons. 
They have the same atomic number but different mass number.



Knowledge Organiser: CC3 Atomic Structure & CC4 The Periodic Table (2 of 2)
Electronic configuration

The electronic configuration 
for sodium is 2.8.1

The electronic configuration 
for chlorine is 2.8.8

Unit glossary

atom Atoms are small particles from which all substances are made. They 
are the smallest neutral part of an element that can take part in 
chemical reactions.

atomic number The number of protons in the nucleus of an atom (symbol Z). Also 
known as the proton number.

chemical 
property

How a substance reacts with other substances.

electronic 
configuration

The arrangement of electrons in shells around the nucleus of an atom.

element A simple substance made up of only one type of atom.  
group A vertical column of elements in the periodic table. Elements in the 

same group generally have similar properties.

relative charge The electric charge of a subatomic particle compared to the charge on 
a proton.

relative mass The mass of a subatomic particle compared to the mass of a proton. 
subatomic 
particles

The smaller particles that make up atoms – protons, neutrons and 
electrons.

mass number The total number of protons and neutrons in the nucleus of an atom 
(symbol A). Also known as the nucleon number.

isotopes Atoms of an element with the same number of protons (atomic 
number) but different mass numbers due to different numbers of 
neutrons.

nuclear fission The reaction in which the nucleus of a large atom, such as uranium, 
splits into two smaller nuclei.

relative atomic 
mass (RAM) 

The mean mass of an atom relative to the mass of an atom of carbon-
12, which is assigned a mass of 12. The RAM of an element is the 
mean relative mass of the isotopes in the element.

periodic table An ordered list of all known elements.
physical 
property

A description of how a material behaves and responds to forces and 
energy. Hardness is a physical property.

prediction What you think will happen in an experiment and why you think this.
relative atomic 
mass, Ar

The mean mass of an atom relative to the mass of one-twelfth of an 
atom of carbon-12, which is assigned a mass of 12. The Ar of an 
element is the mean relative mass of the isotopes in the element.
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Examples of scalar and vector quantities

Scalar Vector

Distance, speed, mass, energy, 
density, power, length, area, volume, 

time, temperature, work 

Displacement, velocity,
weight, acceleration, 

force, pressure, 
momentum, gravity
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Glossary

Word Meaning

acceleration A measure of how quickly the velocity of 
something is changing. 

displacement The distance travelled in a particular 
direction. Displacement is a vector quantity.

distance How far something has travelled. Distance is a 
scalar quantity, and has no direction.

force At the simplest level a force is a push, pull or 
twist. Forces acting on an object can cause it 
to accelerate. Force is a vector quantity.

magnitude The size of something

mass A measure of the amount of material that 
there is in an object.

scalar quantity A quantity that has a magnitude (size) but not 
a direction e.g. mass, distance, energy and 
speed.

speed The distance an object travels in a given time

vector 
quantity

A quantity that has both a size and a direction 
e.g. force, velocity, displacement, momentum 
and acceleration.

velocity The speed of an object in a particular 
direction. Velocity is a vector quantity.

weight The force acting on an object due to gravity.

average speed The speed worked out from the total distance 
travelled divided by the total time taken for a 
journey. speed = distance travelled /time

distance/time 
graph

A graph of the distance travelled against time 
for a moving object. The gradient of a line on 
a distance/time graph gives the speed.

instantaneous 
speed

The speed at one particular moment in a 
journey. 

gradient A way of describing the steepness of a line on 
a graph in numbers. 

deceleration When an object is slowing down.

velocity/time 
graph

A graph of velocity against time for a moving 
object. The gradient of a line on the graph 
gives the acceleration and the area under the 
graph gives the distance travelled.

Equation triangles
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