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In Ancient Greece, about 2500 years ago, Aristotle thought that the Earth was the centre of the 
Universe. He said that everything else – Sun, Moon, planets, stars – moved in circles round the 
Earth. This is called a geocentric model of the Universe. (The word ‘geos’means ‘Earth’ in Greek.) 

The Greeks knew there were some difficulties with this model.   For example:

· Viewed from Earth, the Sun and some planets (Mercury, Venus) moved steadily west–east 
against the stars. The other planets known at the time (Mars, Jupiter, Saturn) usually moved 
the same way, but from time to time the movement was reversed for a while.   This is called 
retrograde motion.   (The word ‘planet’ means ‘wanderer’ in Greek.)

· Some planets, particularly Venus, grew steadily brighter and then dimmer as they progressed 
across the sky during the year.

In order to explain these observations, Ptolemy in about 140 AD modified this model so that the 
Earth was still at the centre, but the Sun and planets moved in combinations of circles.   That is, 
circles turning within other circles.

It was a complicated model, needing over 40 circles to explain the movements of the 5 known 
planets. But it was accepted for the next 1400 years, partly because it suited the religious views of 
the Church to have humans at the centre of creation.

Nicholas Copernicus (Nikolai Kopernik) was a Polish monk who studied the mathematics of 
Ptolemy’s system.   He saw that it could be explained more simply if the Sun was at the centre, 
and all the planets moved round the Sun.   This is called a heliocentric model.   (The word ‘helios’ 
means ‘the Sun’ in Greek.)  He published a book with this theory in 1543.   The Church was 
violently against his ideas.

Johannes Kepler was a German astronomer. In 1609 he showed that the planets appeared to be 
travelling in ellipses, not circles.

Also in 1609, Galileo Galilei (see page 380) began using a new invention called a telescope. 
He saw that Jupiter has 4 moons going round it.   This proved that not everything was in orbit 
round the Earth as the Church insisted.

He also saw that Venus has phases (like the Moon, see page 153) as it is illuminated by the Sun at 
different positions in its orbit near the Sun.   This explained why Venus changed in brightness. 
Galileo became a keen supporter of Copernicus, and this brought him into a famous conflict with 
the Church (see page 380).

In 1666 Isaac Newton discovered his law of gravitational force (see also page 157, 380). This explained 
why the planets are held in orbit, and proved Kepler’s idea of ellipses mathematically.

This confirmed our present picture of the Solar System (see page 154).

Questions 
1. What is meant by a ‘geocentric’ model of the Universe?

2. What were the observations that could not be easily explained using Aristotle’s model?

3. What was the new idea that Copernicus proposed?
4. What were the observations that convinced Galileo?
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Ideas about the Solar System





Why was this evidence not �available before 1609?


Sketch a diagram to show our �modern view of the Solar System. �(page 155)


Why is the idea of gravity important �in this model? (pages 154–157)


Study the diagram and use it to �explain why Mars sometimes �shows ‘retrograde’ motion.
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