
Unit 2: GCSE Applied Science
2.1.1 Our place in the Universe

Waves

In this example there are two complete waves shown.

You must be able to describe a wave in terms of its wavelength, 
amplitude and frequency. 

Wavelength = the length of one complete wave

Amplitude = maximum displacement 

Frequency = the number of waves in 1 second 

For the wave shown, 

Wavelength = 4 units 

Amplitude = 2 units

Wave speed can be calculated in two ways, both equations are 
given on the equation sheet so use the units to help decide 
which you need to use. 

The electromagnetic spectrum 

All parts of the spectrum transfer energy, they are all transverse waves and all travel at the same speed in a vacuum (3x108 m/s) but have 
different properties and uses. 

Wave Radio waves Microwaves Infrared Visible light Ultraviolet X-rays Gamma rays

Wavelength

Frequency

Energy

Danger Low danger Heating water 
molecules in 
cells

Heat/burns Damage retina Ionising, causes 
cancer

Ionising, causes 
cancer

Ionising, causes 
cancer

Uses Radio 

Television 

Satellite 
television

Mobile phones 

Cooking food 

Optical fibres 

Remote 
controls 

Heat treatment 

The only part 
that can be 
seen with the 
naked eye

Fraud detection Looking at 
broken bones

Kills cancer 
cells

Long Short

Low High

Low High

Images of the Universe

EM waves are used to study structures in the universe.

Radio waves Outline the structure of our galaxy.
Microwaves Sensitive to Cosmic Microwave Background Radiation (CMBR).
Infrared Measure the temperatures of planets in other solar systems.

Peer through the dust of the Milky Way into the core of our galaxy.

The coldest of stars emit hardly any visible light at all; they can only be seen with infrared telescopes.
Visible light Most stars emit visible light. 

The colour of a star tells us how hot it is: red stars are coolest, blue are hottest.

Visible light lets us examine objects in our own solar system.
Ultraviolet Most of the stars and gas disappear with a UV telescope.

Used to find the most energetic stars and identify regions of star birth.
X-rays X-rays emitted from the material around a black hole, or clouds of gas in galactic clusters that are heated to many 

millions of degrees.

Cosmological red shift 

When comparing light from distant galaxies to spectra created in the laboratory scientists noticed the pattern 
of lines had been shifted towards the red side of the spectrum, with the longer wavelength.  

The wavelength has increased because the light was stretched as it travelled through space that was 
expanding. 

As light is stretched as it travels 
through expanding space, light 
from galaxies that are further 
away is stretched more as the 
light travels through space for 
longer. 

Using this information, it can 
be theorised that all galaxies 
started at the same point and 
the universe has expanded from 
that point. 

The Solar System (planetary system) 

The solar system consists of a star (the Sun) and all the objects orbiting it, these include the planets, moons, dwarf planets, 
asteroids and comets.

The Sun is at the centre of the Solar System. 

Planets orbit the sun, moons orbit planets. 

The Asteroid Belt is a region between the orbits of Mars 
and Jupiter where there are thousands of rocky asteroids 
and dwarf planets. 

A dwarf planet is a body similar to a planet but too small to 
be called a planet. Pluto is an example. 

Comets are formed from ice and dust beyond the orbit of 
Neptune and have highly elliptical orbits. 

Remember, the Sun is not the only star with planets, other 
stars have planets in their planetary systems.

Absorption spectra

When observing light from distant stars and galaxies through a spectrometer you see a pattern of 
black lines on the spectrum. These lines represent wavelengths of light that have been absorbed 
by elements in the gases in the star’s atmosphere. As every element will absorb different 
wavelengths, each element has a unique pattern of lines. 

This pattern can be used to identify which elements are present. The example above is a 
hydrogen spectrum, only hydrogen will absorb light in that specific pattern of lines. 

CMBR Cosmic microwave background radiation

High energy Gamma radiation released at the Big Bang has travelled through the universe since 
then, because the universe is expanding the wavelength of these waves has been stretched to 
become microwave radiation. 

As microwave radiation can be measured throughout the universe it is evidence that the universe 
started from a hot Big Bang which released a lot of energy. 

The Big Bang

Both these pieces of evidence support the Big Bang Theory which states that the universe started 
from one point where all the energy and matter was released. 

Distances in space 

As distances in space are so large it is impractical to use meters or km, 
therefore different units are used.

Astronomical unit = the mean distance from the Sun to the Earth 
(approximately 150 000 000km) 

Light year = the distance light travels in one year. 

The Sun

The Sun is the largest body in the Solar System, containing 98.8% of the 
total mass of the entire Solar System. It mostly consists of hydrogen and 
helium. The Sun is massive compared to the Earth. Its diameter is over 
100 times that of the Earth.

The Sun is the source of nearly all the energy we receive. The energy 
source is nuclear fusion.

Sunspots

Sunspots are dark spots which 
appear on the surface of the Sun. 
The spots are dark because they 
are cooler than the area of the Sun 
that surrounds them and they are 
often as big as the Earth. They often 
appear in pairs on either side of the 
equator, and usually last from 50 to 
100 days. The number of sunspots 
on the surface of the Sun seems 
to vary over an 11 year cycle from 
almost zero up to over 100.

Solar flares

A solar flare is an intense burst of 
radiation coming from the release 
of magnetic energy associated with 
sunspots.

Planets in the Solar System

Planet Mercury Venus Earth Mars Jupiter Saturn Uranus Neptune
Composition Inner planets

Rocky planets

Outer planets

Gas giants
Mass (relative to 
Earth) 0.055 0.815 1 0.107 318 95 15 17

Distance from the sun 
(AU) 0.4 0.7 1 1.5 5.2 9.5 19.2 30

Time for one 
complete orbit (years) 0.24 0.60 1 2 12 30 84 160

Temperature (°C) 430 465 20 -20 -150 -170 -200 -210
Number of moons 0 0 1 2 63 60 27 13

Although you will not need to remember the specific numbers above, you will need to remember the order and recognise patterns 
in the data. For example, as the distance from the Sun increases so does the time for one orbit. Note: as the distance from the Sun 
increases the temperature decreases; except for Venus which has a thick atmosphere which keeps more heat in.
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