
Ptolemy’s geocentric 

(Earth-centred) model of the 

Solar System. 

Galileo Galilei (1564-1642) discovered four 

of Jupiter’s moons.  His observations led to 

him discovering not everything orbits the 

Earth and so supported Copernicus’s idea. The two models are similar in both cases (any two): 

they have the same number of planets (1), the or-

bits are based on circles (1), the model is sur-

rounded by fixed stars. 

However, Ptolemy’s model has the Earth in the 

centre but Copernicus’s has the Sun at the centre 

(1).  Ptolemy’s model has the planets moving in cir-

cles around points on their orbits and Copernicus’s 

model has the planets moving in simple circles 

around the Sun. KEYWORDS 

Asteroid: A small lump of rock orbiting the Sun. 

Comet: A small lump of dirty ice orbiting the Sun. 

Dwarf planet: A rocky body orbiting the Sun that is 

not quite big enough to be called a planet (e.g. Pluto) 
Elliptical: A shape like a squashed circle. 

Moon: A natural satellite of a planet. 

Natural satellite: Anything that orbits a planet and 

has not been made by humans. 
Orbit: The path taken by a planet around the Sun or a 

satellite around a planet. 
Planet: A large body in space that orbits a star. The Earth 

is a planet. 

Star: A huge ball of gas that radiates energy. 

Telescope: An instrument that is used to gather light 

from distant objects and make them look bigger. 

Copernicus’ heliocentric 

(Sun-centred) model of the 

Solar System. 



KEYWORDS 

Artificial satellite: A satellite made by humans. 

Gravitational field strength: A measure of how strong the force of 

gravity is somewhere. The units are newton's per kilogram. 
Vector quantity: A quantity that has both a size and a direction. 

Velocity: The speed of an object in a particular direction.  Usually measured in 

metres per second (m/s).  Velocity is a vector quantity, speed is not. 

Weight: The force pulling an object downwards. It depends on the 

mass of the object and the gravitational field strength.  The units are newton's (N). 
Weight is a vector quantity. 

Changing orbits 

A satellite, planet or moon in a cir-

cular orbit has a constant speed 

(scalar quantity) as it travels. 

Velocity (vector quantity) is con-

stantly changing as the direction is  

constantly changing. 

Weight and gravity 

Your weight is the force of gravity acting on you.  Your weight de-

pends on your mass and the gravitational field strength (g) of the 

Earth.  On Earth, g = 9.81 N/kg, so the weight of a 1 kg mass is 9.81 

N. 



The materials in the nebula are pulled together by their own 

gravity.  As the cloud becomes hotter forming a protostar, 

eventually the temperatures and pressures in the centre be-

comes high enough to force hydrogen nuclei to fuse together 

and form helium (fusion reaction). 

KEYWORDS 

Black hole: Core of a red supergiant that has collapsed. 

Black holes are formed if the remaining core has a mass 
more than three or four times the mass of the Sun. 

Electromagnetic radiation: A form of energy 

transfer, including radio waves, microwaves, infrared, visi-
ble light, ultraviolet, X-rays and gamma rays. 
Fusion reaction: The reaction when the nuclei of light 

atoms, such as hydrogen, combine to make the nucleus of 
a heavier atom. 
Main sequence star: A star during the main part of 

its life cycle, when it is using hydrogen fuel. 
Nebula: A cloud of gas in space. Some objects that look 

like nebulae are actually clusters of stars or other galaxies. 
The plural is nebulae. 
Neutron star: Core of a red supergiant that has col-

lapsed. Neutron stars are formed if the remaining core has 
a mass less than three or four times the mass of the Sun. 
Protostar: A cloud of gas drawn together by gravity 

that has not yet started to produce its own energy. 

Red giant: A star that has used up all the hydrogen in 

its core and is now using helium as a fuel. It is bigger than a 
normal star. 

Red supergiant: A star that has used up all the hydro-

gen in its core and is now using helium as a fuel. It has a 
mass much higher than the Sun. 

Supernova: An explosion produced when the core of a 

red supergiant collapses. The plural is supernovae. 

White dwarf: A very dense star that is not very bright. 

A red giant turns into a white dwarf. 

Life cycle of a star like our Sun. 

Life cycle of a massive star. 



KEYWORDS 

Doppler effect: The change in the pitch of a sound heard when the source of sound is moving 

relative to the observer. 

Pitch: Whether a sound is low or high. 

Red-shift: Waves emitted by something moving away from an observer have their wavelength 

increased and frequency decreased compared to waves from a stationary object. 
Universe: All the stars, galaxies and space itself. 

 Red shift 

Visible spectrum of light from stars contain pat-

terns of dark lines.  If these are red-shifted 

(moved towards the red end of the spectrum), the 

star is moving away from us. 

Doppler effect 

The pitch of an emergency vehicle’s siren sounds 

lower as it passes you.  The sound waves become 

‘stretched’ making their wavelength longer and in 

turn lowing their frequency. 

The further a galaxy is away, the greater the red

-shift and the faster it is moving away from us. 

This is interpreted to mean that the Universe is 

expanding. 



Big Bang theory says that huge amounts of radiation were 

released at the beginning of the Universe.  Because the Uni-

verse is expanding, the wavelength of this radiation has in-

creased and so now it is only detectable as microwave radia-

tion called cosmic microwave background (CMB) radiation. 

Big Bang Theory 

The Big Bang theory (first suggested in 1920s) says that the 

whole Universe and all the matter in it started out as a tiny 

point of concentrated energy about 13.5 billion years ago.  The 

Universe expanded from this point and is still expanding. 

KEYWORDS 

Big Bang theory: The theory that the Universe began from a tiny 

point with huge energy, and has been expanding ever 

since. 

Cosmic microwave background (CMB) radiation: Microwave radiation 

received from all over the sky, originating at the Big Bang. 

Steady State theory: The theory that the Universe is expanding 

but new matter is continually being created, so the Universe 

will always appear the same. 

Steady State Theory 

An alternate theory (suggested in 1948) says that the Universe 

has always existed and is expanding.  New matter is continuously 

created with in the Universe as it expands. 

Both Steady State and Big Bang theories support the Uni-

verse is expanding as observations of red-shift of light sup-

port both theories. 

 

Steady State theory cannot explain the CMB radiation. 


