
P16 Space – triple only
Big idea: Radiation transfers energy

Key Vocabulary

Satellite An object which orbits a 
second, larger object. Can be 

natural (e.g. moon) or artificial 
(e.g. a weather satellite).

Moon Another term for a natural 
satellite. Does not just refer to 

Earth’s moon.

Planet Large object orbiting a star. 
Pluto is no longer considered a 

planet as it was too small.

Star Ball of primarily hydrogen and 
helium which is hot enough and 

under enough pressure to 
undergo nuclear fusion. The 

sun is our nearest star.

Solar System All the planets, moons, 
asteroids etc. under the 

gravitational influence of the 
sun.

Galaxy A system of millions (or more) 
of stars and dust clouds held 

together by gravity.

Universe The entirety of matter and 
energy in existence. The space 

in which everything exists.

Black hole An infinitely dense point of 
space with such strong gravity 
that not even light can escape
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Life cycle of a star
mass > 8 solar masses
• A large cloud of dust and gas collapses due to 

gravity.
• Fusion starts and a massive, hot, quick burning star 

is born. 
• As the star runs out of hydrogen it expands and 

cools, creating a red super giant.
• The red super giant will eventually collapse before 

exploding in a supernova. The largest explosions in 
the universe.

• The supernova will either leave behind a black 
hole or a super dense neutron star

Mass< 8 solar masses 
• A large cloud of dust and gas collapses due to gravity.
• Fusion starts and a (relatively) smaller, colder star is 

born.
• As the star runs out of hydrogen it expands and 

cools, turning into a red giant.
• Rather than going into a supernova the red giant 

‘puffs’ off the outer layer of gas, called a planetary 
nebula.

• The core of the star remains as a white dwarf, this is 
small and cool but last an exceptionally long time 
(~14 billion years!)

As the star is 
‘burning’ the 
inward force 

due to 
gravity is 

balanced by 
the pressure 

of the 
superheated 

gasses.

Doppler effect
An increase (or decrease) in
the frequency of sound, light, or
other waves as the source and 

observer move towards (or away
from) each other. An example of 

this is when a formula 1 car goes
past the observer, the sound of 

the engine changes.

Red Shift
As stars and galaxies give off light we can measure how 
the wavelength of light they give off has changed 
depending on if they are moving towards us or away from
us. If a galaxy is moving away from us then the 

wavelength of the light will be increased towards the red
end of the spectrum (red shift), if it is moving towards us 
then the wavelength will decrease towards the blue end 
of the spectrum (blue shift). Most things we can observe 
in the universe are red shifted meaning that they are 
moving away from us, this is strong evidence for the big
bang theory. We also observe that typically the further away an object 

is the quicker it is moving away provides evidence that the universe is 
expanding, which in turn is evidence for the big bang theory.

Dark matter
We have evidence that some galaxies have a lot more mass than we can observed or explain. This mass 
has been given the term dark matter as it only appears to interact through gravity, meaning it gives of 
no radiation, visible or otherwise! Scientist do not yet fully understand dark matter.
Dark energy
Observations show that the universe is expanding at an accelerated rate despite gravity trying to pull all 
matter together. This means there must be some energy or repulsive force to overcome gravity. This has 
been termed Dark energy as we cannot observe it or directly detect it. We do not fully understand it.
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