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GCSE Key words
D

e
fi

n
e

Specify the meaning of something.

D
e

sc
ri

b
e

Recall facts, events or a process in an accurate way. Say what you see, e.g. it increases/ decreases/ stays 
the same. 

Ex
p

la
in

Give scientific reasons why something is happening.

C
al

cu
la

te

Use numbers given in the question to work out the answer. Always show your working out and state any 
units in your answer.

P
re

d
ic

t

Say or estimate that (a specified thing) will happen in the future or will be a consequence of something.

C
o

m
p

ar
e

Describe the similarities and/or differences between things, not just write about one.

C
o

n
cl

u
d

e

A final judgement reached at the end, using data and/or observations gathered.

Ev
al

u
at

e

Use the information supplied as well as their knowledge and understanding to consider evidence for and 
against.
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Key vocabulary

C
lo

se
d

 S
ys

te
m A system that 

experiences no net 
change in its total 
energy
when energy transfers 
occur within it. 

D
is

si
p

at
e

d Energy transferred to 
surroundings in less 
useful ways. Often 
referred to as 'wasted' 
energy.

Th
e

rm
al

 c
o

n
d

u
ct

iv
it

y

The higher the thermal 
conductivity of a 
material, the higher the 
rate of energy transfer 
by conduction across 
the material.

Jo
u

le
s,

 J

The unit of energy.

P1 - Energy 
State the law of conservation of energy Energy cannot be created or destroyed. It can be transferred usefully 

stored or dissipated.
The total amount of energy in a system remains constant though the way 
the energy is stored in the system can change.

Describe how the energy store of an object 
changes as it falls and hits the ground

As an object falls the force of gravity causes energy to be transferred from 
its gravitational potential store to its kinetic energy store
As the object hit the ground its kinetic energy store is transferred by 
heating to the thermal energy store of the object and the floor
And by sound waves (the amount of sound is much less than the energy 
transferred by heating

Explain what happens when energy is transferred 
in terms of useful and wasted energy

Whenever there are energy transfers in a system only part of the energy 
is usefully transferred. The rest of the energy is dissipated so that it is 
stored in less useful ways. This energy is often described as being wasted.

Describe how wasted energy can be reduced Whenever there are energy transfers in a system only part of the energy 
is usefully transferred. The rest of the energy is dissipated so that it is 
stored in less useful ways. This energy is often described as being wasted.

• How do you calculate the amount of energy 
transferred?

• How do you calculate the kinetic energy of a 
moving object?

• How do you calculate the amount of energy 
stored by an elastic object?

• How do you calculate the amount of energy 
stored by an object above the ground?

• The Energy transferred is the same as saying work done
Work Done = force applied x distance moved

• The kinetic energy of a moving object can be calculated using the 
equation:
K.E. = 0.5 x mass x (speed)2
[EK = 1/2 m v2]

• The amount of elastic potential energy stored in a stretched spring 
can be calculated using the equation:
Elastic potential energy = 0.5 x spring constant x (extension)2 
[Ee = 1/2 k e2]

• The amount of gravitational potential energy gained by an object 
raised above the ground level can be calculated using the following 
equations:
g.p.e = weight x height  [Ep = m g h ]
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Key vocabulary

Ef
fi

ci
e

n
cy

Ratio of useful energy 
output/total energy input. Will 
be a decimal less than 1. 
Can be turned in to a 
percentage by multiplying the 
decimal by 100. The higher 
the efficiency, the more 
energy is transferred usefully.

G
lo

b
al

 w
ar

m
in

g When carbon dioxide is given 

off through the burning of 

fossil fuels, the greenhouse 

effect increases leading to an 

increased global temperature.

P1 - Energy 
What is meant by specific heat capacity? The specific heat capacity of a substance is the amount of energy required 

to raise the temperature of one kilogram of the substance by one degree 
Celsius.

Distinguish between energy resources 
that are renewable and energy 
resources that are non-renewable. water 
waves

The main energy resources available for use on Earth. These include:
Non-renewable sources
fossil fuels (coal, oil and gas)
nuclear fuel
Renewable sources
biofuel
wind
hydroelectricity
geothermal
the tides
the Sun (solar energy)
.

Describe the advantages and 
disadvantages of renewable energy 
sources

Advantages
They will never run out
They do not produce greenhouse gases
They do not cause acid rain
They do not create radioactive waste
They can be used where connection to the national grid is difficult (remote 
areas)
Disadvantages
Renewable energy resources are not able to meet the worlds demand
Wind turbines create a whining noise that can upset people nearby, some 
people also find them unsightly
Tidal barrages can affect the habitat and animals that live there.
Habitats are often flooded to create hydroelectric power stations
Solar cells need a large area and are expensive
Some renewable energy resources are unreliable – solar power is not 
produced at night, wind power is not produced when there is no wind
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Key vocabulary

A
lt

e
rn

at
in

g 
cu

rr
e

n
t 

(a
c)

Current that constantly 
changes direction.

N
at

io
n

al
 G

ri
d

A system of cables and 
transformers linking power 
stations to consumers

D
ir

ec
t 

cu
rr

e
n

t 
(d

c)

Current that flows in one 
direction.

St
e

p
 -

d
o

w
n

 
tr

an
sf

o
rm

e
r

Used to decrease the 
potential difference.

P2 – Electricity 
How do we draw circuit 
symbols?

• What is meant by potential 
difference and how is it 
measured?

• What is current and how is it 
calculated?

Potential difference is the energy transferred to a component or the work done 
on it by each coulomb of charge that passes through it.
The unit of potential difference is volts (V)

Electric current is a flow of electrical charge. The size of the electric current is 
the rate of flow of electrical charge. Charge flow, current and time are linked by 
the equation:
charge flow=  current x time
[ Q = I t ]

How are potential difference, 
current and resistance linked?

Current, potential difference or resistance can be calculated using the equation:
potential difference= current x resistance

[ V = I R ]
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P2 – Electricity 
What does an ammeter and voltmeter 
do and how must it be connected?

An ammeter measures current and must be connected in series.
A voltmeter measure potential difference and must be connected in parallel

What is the UK mains electricity 
supply?

Mains electricity is an a.c. supply. In the UK it has a frequency of 50 Hz and is about 
230 V.

How can you calculate the power of an 
appliance?

Power =energy transferred
time                                      [P = E / t]

Or
Power = work done

Time                                           [P = W / t]
How do you calculate efficiency? The energy efficiency for any energy transfer can be calculated using the equation:

efficiency = useful output energy transfer / total input energy transfer

Efficiency may also be calculated using the equation:
efficiency =  useful power output / total power input

How do you calculate electrical power? The power of a device is related to the potential difference across it and the current 
through it by the equation:
power= potential difference x current
[P = V I ]
power = current squared x resistance
[P = I2 R )

Describe how buildings are insulated to 
reduce the rate of energy transfer

Loft insulation such as fibreglass is a good insulator. The air between the fibres also 
helps reduce the rate of energy transfer by conduction. The thicker the insulation the 
better
Cavity wall insulation is placed in the space between the walls of the house reduces 
the rate of energy transfer through the outer walls by trapping air in small pockets. 
This also reduced energy transfer by conduction.
Aluminium foil between a radiator panel and the wall reflects radiation away from the 
wall and so reduces the rate of energy transfer by radiation.
Double-glazed windows have two glass panels with dry air or a vacuum between 
them. The thicker the glass the slower the rate of transfer of energy through 
conduction. Air is also a good insulator. A vacuum would also prevent energy transfer 
by convection.

GCSE Physics
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Key vocabulary

G
as

 p
re

ss
u

re

Pressure is fore per unit 
area. The pressure of a 
gas is due to the force 
the gas particles exert 
on the walls of the 
container

P
ar

ti
cl

e
 

m
o

ti
o

n
 in

 a
 

ga
s Particles in a gas move 

randomly

Sp
e

ci
fi

c 
la

te
n

t 
h

e
at

 
o

f 
fu

si
o

n The energy needed to 
change 1 kg of liquid to 
gas at constant 
temperature.

Sp
e

ci
fi

c 
la

te
n

t 
h

e
at

 
o

f 
va

p
o

ri
sa

ti
o

n

The energy needed to 
change 1 kg of solid to 
liquid at constant 
temperature.

P3 – Particle Model
What is density? Density is the mass per unit volume.

density =  mass/volume

[ ρ = m/V   ]
How can the density of regular and irregular 

shapes can be found by experiments?

Volume should be determined from the dimensions of regularly shaped 

objects and by a displacement technique for irregularly shaped objects ( in 

water).{Eureka displacement}

The mass can be found using a balance then divide this by the volume.
Describe the properties of solids liquids and 

gases.

Solid: Particles are in contact and have strong bonds holding them together. 

They keep their shape and volume.

Liquids: Particles are in contact and weaker forces of attraction between 

the particles. Atoms can flow. They take the shape of their container and 

have a fixed volume.

Gas: Particle have no fixed volume and can be compressed.
Describe the motion of particles in solids, liquids 

and gases using the kinetic theory of matter.

Solid: Particles vibrate in fixed positions. They are the least energetic
Liquid: Particles are more energetic than solids and can flow.
Gases: Particles are the most energetic and will spread out to fill their 
container.

What causes the changes of state?

What is the difference between a chemical and a 

physical change?

Physical changes – reversible, no new substance is made, substance will go 

back to it’s original properties.

Chemical change – irreversible, a new substance is made (product), product 

has different properties.
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Key vocabulary

C
o

n
d

e
n

si
n

g

Change in state from a 
gas to a liquid.

Ev
ap

o
ra

ti
n

g

Change in state from a 
liquid to a gas

Fr
e

e
zi

n
g

Change in state from a 
liquid to a solid.

Su
b

lim
at

io
n

Change in state from a 
solid to a gas or a gas to a 
solid (missing out liquid 
phase)

P3 – Particle Model
Why does the temperature of a substance 

remain constant when the substance is 

changing state?

When a substance changes state the energy supplied is now used to break the bonds 

between the particles and will not change the temperature. This is known as latent 

heat.

Latent heat of fusion – solid to liquid

Latent heat of vaporisation – liquid to gas

What is internal energy? Energy is stored inside a system by the particles (atoms and molecules) that make up 

the system.

Internal energy is the total kinetic energy and potential energy of all the particles
What is specific latent heat The specific latent heat of a substance is the amount of energy required to change 

the state of one kilogram of the substance with no change in temperature

energy for a change of state = mass x specific latent heat

[ E = m L ]
How does temperature effect the motion 

of gas particles?

The molecules of a gas are in constant random motion. The temperature of the gas is 

related to the average kinetic energy of the molecules. The higher the temperature, 

the greater the average kinetic energy and so the faster the average speed of the 

molecules.
How does changing the temperature of a 

gas affects the pressure exerted?

Changing the temperature of a gas, held at constant volume, changes the pressure 

exerted by the gas (known as the Pressure law).

When gases in containers are heated, their molecules increase in average speed. This 

means that they exert a greater force when they collide with the container walls, and 

also collide with the walls more frequently.

The gas is therefore under greater pressure when its temperature is higher.
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Key vocabulary

Is
o

to
p

es

Isotopes of the same element 
have the same number of 
protons but different numbers 
of neutrons.

H
al

f 
-

lif
e

The time it takes for the 
number of radioactive nuclei in 
a sample to halve or the time it 
takes for the count rate/activity 
of a sample to fall to half its 
initial value.

Ir
ra

d
ia

ti
o

n

Process of exposing an object to 

nuclear radiation. The object 

itself does not become 

radioactive e.g. sterilising 

surgical instruments 

C
o

n
ta

m
in

at
io

n The unwanted presence of 

radioactive atoms either on or in 

an object (including humans!) 

These atoms could decay which 

could cause harm.

P4 – Atomic radiation

What are the 3 types of radiation? The nuclear radiation emitted may be:
1. An alpha particle (α) – this consists of two neutrons and two protons, it is the 

same as a helium nucleus
2. A beta particle (β) – a high speed electron ejected from the nucleus as a neutron 

turns into a proton
3. A gamma ray (γ) – electromagnetic radiation from the nucleus
4. A neutron (n).

What is the penetration power of 
different types of radiation?

How does alpha decay and beta 
decay change the mass number and 
charge atom?
How do you write nuclear 
equations?

What is meant by the term half-life? The half-life of a radioactive isotope is the time it takes for the number
of nuclei of the isotope in a sample to halve, or the time it takes for the
count rate (or activity) from a sample containing the isotope to fall to half its initial 
level.
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Article 42: The 
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Key vocabulary

N
u

cl
ea

r 
Fi

ss
io

n

The splitting of a large, unstable 
nucleus in to two smaller nuclei. 
Two or three neutrons are also 
given out. Energy is released by 
the reaction. This is what 
happens inside a nuclear 
reactor.

N
u

cl
ea

r 
Fu

si
o

n

The joining together of two light 

nuclei to form a heavier nucleus. 

In this process, some of the mass 

may be converted in to energy. 

This is the process that occurs in 

stars.

R
ad

io
ac

ti
ve

 d
ec

ay

A random process by which an 
unstable nucleus changes to 
become more stable. It does 
this through the emission 
(giving out) of an alpha particle, 
a beta particle and/or a gamma 
ray.

P4 – Atomic radiation
What is radioactive contamination? Radioactive contamination is the unwanted presence of materials

containing radioactive atoms on other materials. The hazard from
contamination is due to the decay of the contaminating atoms. The type of 
radiation emitted affects the level of hazard.

What is irradiation? Irradiation is the process of exposing an object to nuclear radiation. The 
irradiated object does not become radioactive.(e.g. strawberries to kill 
bacteria)

What is background radiation? Background radiation is around us all of the time. It comes from:
•• natural sources such as rocks and cosmic rays from space
•• man-made sources such as the fallout from nuclear weapons testing
and nuclear accidents

What are the dangers of alpha, beta and 
gamma radiation?

What is nuclear fission?
(triple only)

What is nuclear fusion?
(triple only

Nuclear fission is the splitting of a large and unstable nucleus (eg

uranium or plutonium).

Spontaneous fission is rare. Usually, for fission to occur the unstable

nucleus must first absorb a neutron.   

Nuclear fusion is the joining of two light nuclei to form a heavier nucleus.

In this process some of the mass may be converted into the energy.

Nuclear fusion of hydrogen happens in the sun and other stars.

GCSE Physics

Article 42: The 

government must let 

children and families 

know about their rights.



Key vocabulary

Fo
rc

e A force is a push or pull that acts on an 
object due to the interaction with
another object.

W
e

ig
h

t

The force acting on an object due to 
gravity.
weight = mass × gravitational field 
strength
W = m g

jo
u

le

One joule of work is done when a force 
of one newton causes a displacement 
of one metre.
1 joule = 1 newton-metre

G
e

ar
 A circular disc with teeth round its 

edge. It can be used to transmit the 
rotational effect of a force

P5 – Forces
What is the difference between scalers 
and vectors?

Scalar quantities have magnitude only.
Vector quantities have magnitude and an associated direction.

What is a contact and non-contact 
force?

•• contact forces – the objects are physically touching
•• non-contact forces – the objects are physically separated.
Examples of contact forces include friction, air resistance, tension and
normal contact force.
Examples of non-contact forces are gravitational force, electrostatic
force and magnetic force.

How do you calculate work done by a 
force on an object?.

Work done by a force on an object can be calculated using the equation:
work done = force × distance moved along the line of action of the force 
W = F s

What forces cause rotation?
(triple only)

The turning effect of a force is called the moment of the force. The size of 
the moment is defined by the equation:
Moment of a force = force × distance
M = F d

What is the difference between elastic 
and inelastic deformation?

Elastic deformation occurs when an object returns to its original shape and 
size after the forces are removed. An object that does not return to its 
original shape after the forces have been removed has been inelastically 
deformed.

How do you calculate the extension of 
an elastic object?

Hooke’s Law

The extension of an elastic object, such as a spring, is directly proportional 

to the force applied, provided that the limit of proportionality is not 

exceeded.

force = spring constant × extension

F = k e
What is distance and displacement? Distance is how far an object moves. Distance does not involve direction. 

Distance is a scalar quantity.
Displacement includes both the distance an object moves, measured in a 
straight line from the start point to the finish point and the direction of that 
straight line. Displacement is a vector quantity.

GCSE Physics
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Key vocabulary

Li
m

it
 o

f 
p

ro
p

o
rt

io
n

al
it

y

The point beyond which the force is 
applied to an elastic object is no 
longer directly proportional to the 
extension of the object

Fr
e

e
 b

o
d

y 
d

ia
gr

am

A diagram that shows all the forces 
acting on an isolated object, the 
direction the forces are acting and 
their relative magnitudes

Li
n

e
 o

f 
ac

ti
o

n A straight line passing through the 
point at which the force is acting in 
the same direction as the force

P5 – Forces
How do you interpret a distance-time 
graph?

If an object moves along a straight line, the distance travelled can be
represented by a distance–time graph. The speed of an object can be 
calculated from the gradient of its
distance–time graph.
HT only) If an object is accelerating, its speed at any particular time
can be determined by drawing a tangent and measuring the gradient
of the distance–time graph at that time.

How do you calculate acceleration? The average acceleration of an object can be calculated using the
equation:
acceleration= change in velocity/ time taken
a = Δ v/t
The acceleration of an object can be calculated from the gradient of a
velocity–time graph.

How do you calculate uniform 
acceleration?

The following equation applies to uniform acceleration:
(final velocity)2− (initial velocity)2 = 2 × acceleration × distance
v2 − u2 = 2 a s.

Describe how an object falls due to 
gravity.

Near the Earth’s surface any object falling freely under gravity has an 
acceleration of about 9.8 m/s2.
An object falling through a fluid initially accelerates due to the force of 
gravity. Eventually the resultant force will be zero and the object will 
move at its terminal velocity.

Describe Newton’s First Law and the 
consequences of it.

Newton’s First Law:
If the resultant force acting on an object is zero and:
the object is stationary – the object will remain stationary
the object is moving – the object will continue to move at the same speed 
and in the same direction. So the object continues to move at the same 
velocity

What is inertia? The tendency of objects to continue in their state of rest or of uniform 

motion is called inertia. HT only.

What is inertial mass?
(triple only)

Inertial mass is a measure of how difficult it is to change the velocity of an 
object.
Inertial mass is defined by the ratio of force over acceleration
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Key vocabulary

Te
rm

in
al

 v
e

lo
ci

ty The maximum velocity a falling 
object can reach without any added 
forces. It’s the velocity at which the 
resistive forces (drag) acting on the 
object match the force due to 
gravity (weight).

P
re

ss
u

re

The force per unit area exerted on 
a surface

P5 – Forces
What is Newton’s second Law? Newton’s Second Law:

The acceleration of an object is proportional to the resultant force acting 
on the object, and inversely proportional to the mass of the object.
As an equation:
resultant force = mass x acceleration
[F = m a ]

What is Newton’s third law? Newton’s Third Law:
Whenever two objects interact, the forces they exert on each other are 
equal and opposite

How do you calculate stopping 
distance?

Reaction times vary from person to person. Typical values range from 0.2s 
to 0.9s.
A driver’s reaction time can be affected by tiredness, drugs and alcohol. 
Distractions may also affect a driver’s ability to react.

What effects a drivers thinking time? Reaction times vary from person to person. Typical values range from 0.2s 
to 0.9s.
A driver’s reaction time can be affected by tiredness, drugs and alcohol. 
Distractions may also affect a driver’s ability to react.

How do you calculate momentum? Momentum is a property of moving objects and is defined by the 
equation:
momentum = mass x velocity
[ p = m v ]

Describe the conservation of 
momentum

In a closed system, the total momentum before an event is equal to the 
total momentum after the event.
This is called conservation of momentum.

State the principle of moments
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Key vocabulary

A
m

p
lit

u
d

e The maximum displacement of a point on a 
wave from it's undisturbed position (distance 
from mid - point to peak or mid - point to 
trough)

Fr
e

q
u

e
n

cy

The total number of waves per second. 
Measured in hertz (Hz)

P
e

ri
o

d

The time taken for one wave to pass

W
av

e
le

n
gt

h

The distance between two successive 

identical points on a wave (e.g. distance from 

one peak to the next peak)

P6 - Wave
Describe the features of transverse 
and longitudinal waves.

In a transverse wave the oscillations are perpendicular to the direction of 
energy transfer. The ripples on a water surface are an example of a 
transverse wave.
In a longitudinal wave the oscillations are parallel to the direction of 
energy transfer. Longitudinal waves show areas of compression and 
rarefaction. Sound waves travelling through air are longitudinal.

Describe the properties of a wave. Waves are described by their amplitude, wavelength, frequency and 
period.
The amplitude of a wave is the maximum displacement of a point on a 
wave away from its undisturbed position.
The wavelength of a wave is the distance from a point on one wave to 
the equivalent point on the adjacent wave.
The frequency of a wave is the number of waves passing a point each 
second.

How do you calculate the period of 
a wave?

Period [T] =1f
period, T, in seconds, s frequency, f, in hertz, Hz
The period of a wave is how long it takes for one wave to pass a point.

How do you calculate wave speed, 
frequency and wavelength?

The wave speed is the speed at which the energy is transferred (or the 
wave moves) through the medium.
All waves obey the wave equation:
wave speed = frequency x wavelength
[ v = f λ ]
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Fo
ca

l 
le

n
gt

h

Distance from the centre of a lens to its focal 
point

R
e

fl
e

ct
io

n

A wave bouncing back as it hits the boundary 
between two materials

R
e

fr
ac

ti
o

n When a wave changes direction as it hits a 
boundary at an angle and moves to a medium 
that is more or less optically dense. The change 
in direction is caused by a change in speed

V
ir

tu
al

 im
ag

e

An image that appears to have come from 
behind the lens. Can be produced by convex and 
concave lenses

P6 - Wave

How are the waves ordered in the 
electromagnetic spectrum?

Groups order- radio, microwave, infra-red, visible light (red to violet), 
ultra-violet, X-rays and gamma-rays.

What are the practical applications 
of electromagnetic waves? (how can 
they be used)

Electromagnetic waves have many practical applications. For 
example:
radio waves – television and radio
microwaves – satellite communications, cooking food
infrared – electrical heaters, cooking food, infra-red cameras
visible light – fibre optic communications
ultraviolet – energy efficient lamps, sun tanning
X-rays – medical imaging and treatments.

Draw a diagram to show what 
happens when light refracts.
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Key vocabulary

M
ag

n
e

ti
c 

fi
e

ld The area around a magnet where 
its force can be felt

In
d

u
ce

d
 

m
ag

n
e

ti
sm

A material that becomes a magnet 
when it is placed in a magnetic field

So
le

n
o

id A coil of wire. It has the same 
magnetic field pattern as a magnet 
when a current flows through it

M
o

to
r 

e
ff

e
ct When a current carrying wire is 

placed in an external magnetic 
field, the magnetic field around the 
wire  and the external field exert a 
force on each other

P7 – Magnetism 

Describe the forces that magnets 
exert on each other.

The poles of a magnet are the places where the magnetic forces are strongest. 
When two magnets are brought close together they exert a force on each other. 
Two like poles repel each other. Two unlike poles attract each other. Attraction 
and repulsion between two magnetic poles are examples of non-contact force.

Describe the difference between 
permanent and induced magnets

A permanent magnet produces its own magnetic field. An induced magnet is a 
material that becomes a magnet when it is placed in a magnetic field. Induced 
magnetism always causes a force of attraction. When removed from the 
magnetic field, an induced magnet loses most/all of its magnetism quickly.

Describe what is meant by a 
magnets magnetic field

The region around a magnet where a force acts on another magnet or on a 
magnetic material (iron, steel, cobalt, and nickel) is called the magnetic field.
The strength of the magnetic field depends on the distance from the magnet. 
The field is strongest at the poles of the magnet.

Describe the magnetic field around a 
wire

When a current flows through a conducting wire a magnetic field is produced 
around the wire. The shape of the magnetic field can be seen as a series of 
concentric circles in a plane, perpendicular to the wire. The direction of these 
field lines depends on the direction of the current. The strength of the magnetic 
field depends on the current through the wire and the distance from the wire 

Describe how shaping  a wire into a 
solenoid changes the magnetic field.

Shaping a wire to form a solenoid increases the strength of the magnetic field 
created by a current through the wire. The magnetic field inside a solenoid is 
strong and uniform.
The magnetic field around a solenoid has a similar shape to that of a bar magnet.

How do you calculate the force of a 
conductor in a magnetic field?

For a conductor at right angles to a magnetic field and carrying a current:
force = magnetic flux density x current x length
[ F = B I l]

What factors affect the size of a 
conductor?

The size of the force on the conductor depends on:
the magnetic flux density
the current in the conductor
the length of conductor in the magnetic field.
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Key vocabulary

Sa
te

lli
te An object that orbits a star or planet. 

Can be natural (e.g. the Moon) or man 

made (e.g. communication satellites)

D
w

ar
f 

p
la

n
e

t A body in orbit around the Sun, that is 
approximately spherical, is not a 
satellite of another planet but does 
not meet other criteria to make it a 
planet

B
ig

 B
an

g 
Th

e
o

ry The suggestion that the universe 
expanded  from a very small region 
that was extremely hot and dense

N
e

b
u

la A cloud of gas and dust where new 

stars are formed

P8 – Space
Describe our solar system Within our solar system there is one star, the Sun, plus the eight planets and the 

dwarf planets that orbit around the Sun. Natural satellites, the moons that orbit 
planets, are also part of the solar system. Our solar system is a small part of the Milky 
Way galaxy. The Sun was formed from a cloud of dust and gas (nebula) pulled 
together by gravitational attraction. 

What is the life cycle of a star - Dust and gas cloud is present in a galaxy
- The gravitational attraction between the gas/dust particles draws them together -

The cloud becomes more concentrated, as the particles get closer
- The temperature and pressure of the cloud increases as the particles get pushed 

so close together
- Eventually the pressure gets so great that the gas/dust particles are able to fuse 

together
• Fusion occurs as the light (mainly hydrogen gas) nuclei fuse together to 

form helium nuclei 
• This creates a large amount of energy
• This release opposes the collapsing of the cloud due to gravity
• So eventually an equilibrium forms, where the energy released due to 

fusion balances the pressure of gravitational collapse
• This means a star has now formed, and it will stay like this for 

billions of years 
• Eventually the star runs out of gas to fuse

• This means it is not in equilibrium, so it collapses o If Massive
• The star will collapse, increasing the pressure + temperature of 

the core, meaning heavier elements can fuse. Once all the fusion 
has happened, it is too massive to be stable, so the star collapses, 
rebounds on its centre and produces a supernova 

• What remains is either a neutron star or black hole
• If Normal-sized

• The same process happens, less fusion occurs however (less fuel 
to fuse)

• The star collapses, and produces a planetary nebula • A lower 
scale supernova A white dwarf remains
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Key vocabulary

M
ai

n
 

se
q

u
e

n
ce

 s
ta

r A star during the stable period of its 
lifetime where the force of gravity pulling 
the star in are balanced by the outwards 
force created form the pressure of the 
fusion reactions are balanced 

Su
p

e
rn

o
va The explosion of a massive star. This 

distributes the elements throughout the 
universe

R
e

d
 -

sh
if

t The observed increase in the wavelength 
of light received from distance galaxies. 
The further away the galaxy, the faster 
they are moving away so the bigger the 
red - shift

W
h

it
e

 D
w

ar
f

When the fusion reactions in stars of a 
similar magnitude to the sun come to an 
end, the star will contract under gravity 
and cool down to form a white dwarf.

C
ir

cu
la

r 
O

rb
it

s Planets and satellites travel in circular 
orbits. Gravity provides the required force 
for these orbits. 

D
ar

k 
En

e
rg

y

A hypothesised form of energy, believed to 
be responsible for the universe’s ever 
increasing rate of expansion. 

D
ar

k 
M

as
s A hypothesised type of mass that cannot be 

observed by current methods. It is used to 
explain why some galaxies rotate faster 
than they should for their observed mass

P8 – Space
Describe 
Orbital motion, 
natural and 
artificial 
satellites

Gravity provides the force that allows planets and satellites (both natural and artificial) to 
maintain their circular orbits.
As the planet orbits the sun, the gravitational force causes the planet to change direction 
constantly (it moves in a circle around the sun). This means the velocity is always changing 
Hence the force causes the planet to accelerate without increasing its speed.
For a stable orbit, If the planet moves closer to the sun, (i.e. its orbital radius decreases), The 
gravitational attraction to the sun increases (Force increases, and so does acceleration). So the 
orbital speed of the planet increases

Describe the 
red-shift

Light appears red shifted from galaxies which are moving away from Earth . The change with 
distance of each galaxy’s speed is evidence of an expanding universe. Imagine start of the big 
bang as an un-stretched balloon, with galaxies on the surface of the balloon, and as the universe 
expands, the balloon expands. The distance from the galaxies also expands o So light from a 
galaxy has its wavelength “red-shifted” as it appears to move away from us. As wavelength 
appears to get larger (more in the red-end of the visible spectrum). Frequency appears to 
decrease, as each time a wavelength is emitted, the source (galaxy) is further away

What is the 
Evidence for 
the Big Bang

Red Shift :
This shows universe is expanding 
So initially, it must have been formed from a single point
Cosmic Microwave Background Radiation (CMB):
When the universe was very young, everything, the first stars and rock, would be very hot, and 
should have emitted lots of short-wavelength radiation
This radiation, as the universe expanded over time, would have been stretched to become 
microwaves
This background radiation is present wherever you point a telescope in the sky
Which proves that the hot young universe has cooled and expanded since

As the big bang accounts for all the experimental evidence, it is the most accepted model 
currently There is much about the universe that is not understood, for example dark mass and 
dark energy.
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