
4.8 Space physics (physics only) 
Questions about where we are, and where we came from, have been asked for thousands of years. In 
the past century, astronomers and astrophysicists have made remarkable progress in understanding the 
scale and structure of the universe, its evolution and ours. New questions have emerged recently. ‘Dark 
matter’, which bends light and holds galaxies together but does not emit electromagnetic radiation, is 
everywhere – what is it? And what is causing the universe to expand ever faster? 

4.8.1 Solar system; stability of orbital motions; satellites (physics only) 
4.8.1.1 Our solar system 

Content Additional notes 

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. 

Students should be able to explain: 
• how, at the start of a star’s life cycle, the dust and gas drawn

together by gravity causes fusion reactions
• that fusion reactions lead to an equilibrium between the

gravitational collapse of a star and the expansion of a star due to
fusion energy.

If you can't name the 
planets in order from the 
Sun then now is the time to 
learn them.

Gravity pulls together.  
Once it is hot and dense 
enough at the centre of a 
mass, then fusion can start.  
This leads to another force 
pushing outwards.  When 
these two forces are 
balanced, the star is stable.



4.8.1.2 The life cycle of a star 

Content Key opportunities for skills 
development 

A star goes through a life cycle. The life cycle is determined by the 
size of the star. 

Students should be able to describe the life cycle of a star: 
• the size of the Sun
• much more massive than the Sun.

Fusion processes in stars produce all of the naturally occurring 
elements. Elements heavier than iron are produced in a supernova. 

The explosion of a massive star (supernova) distributes the elements 
throughout the universe. 

Students should be able to explain how fusion processes lead to the 
formation of new elements. 

Learn this diagram.  This 
is a really easy bit.  You 
just have to know these 
key words and use them 
in a sensible order.  
Higher marks will be 
gained from knowing 
what triggers the change 
from one stage to the 
next.
e.g. Main sequence 
finishes when the core of 
the star runs out of 
hydrogen.
Supernova is when the 
core is made of iron 
which can't fuse.

All atoms are made in 
stars.  You are made of 
atoms thus you are made 
of star dust.  Delight in 
this.



4.8.1.3 Orbital motion, natural and artificial satellites 
Content Additional notes

 

Gravity provides the force that allows planets and satellites (both 
natural and artificial) to maintain their circular orbits. 

Students should be able to describe the similarities and distinctions 
between the planets, their moons, and artificial satellites. 

(HT only) Students should be able to explain qualitatively how: 
• (HT only) for circular orbits, the force of gravity can lead to

changing velocity but unchanged speed
• (HT only) for a stable orbit, the radius must change if the speed

changes.

For something to move in a 
circle there must be a force 
acting towards the centre of 
the circle.
If there is a force acting on an 
object, it must be accelerating.  
Acceleration is the rate of 
change of velocity.  If 
something is changing direction 
then its velocity is changing, 
even if the speed is staying the 
same.  So something moving in 
a circle at a constant speed is 
accelerating.  They ask this a 
lot!

4.8.2 Red-shift (physics only) 
Content 

There is an observed increase in the wavelength of light from most 
distant galaxies. The further away the galaxies, the faster they are 
moving and the bigger the observed increase in wavelength. This 
effect is called red-shift. 

The observed red-shift provides evidence that space itself (the 
universe) is expanding and supports the Big Bang theory. 

The Big Bang theory suggests that the universe began from a very 
small region that was extremely hot and dense. 

Since 1998 onwards, observations of supernovae suggest that distant 
galaxies are receding ever faster. 

Students should be able to explain: 
• qualitatively the red-shift of light from galaxies that are receding
• that the change of each galaxy’s speed with distance is evidence of

an expanding universe
• how red-shift provides evidence for the Big Bang model
• how scientists are able to use observations to arrive at theories

such as the Big Bang theory
• that there is still much about the universe that is not understood,

for example dark mass and dark energy. 

Just  the light is red shifted doesn't 
mean that it is red.  It means that it is 
further towards the red end of the 
spectrum than would be expected if the 
source emitting the light was still.
It's all about the Doppler effect.  Watch 
videos on YouTube until you 
understand it.

If would be good if you understood 
about the black lines on the absorption 
spectrum because these are what 
actually shift.  Check revision guide 
and website for details.

Remember Big Bang is very much a 
theory, not a fact.  Red shift is a fact 
and thus the fact the universe is 
expanding is a fact.

The concept of dark energy was 
introduced to explain why the rate of 
expansion of the universe is 
increasing.  It is not well understood at 
all.  In fact, they have done little but 
name it.
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