
P8. Astrophysics
Lesson Topic Learning objective Before After

Embedded 8.1 Use the following units: kilogram (kg), metre (m), metre/second (m/s), metre/second2 (m/s2), newton (N), second (s), newton/kilogram 
(N/kg).

1. What is in the 
universe?

8.2 Know that: the universe is a large collection of billions of galaxies, a galaxy is a large collection of billions of stars, our system is in 
the Milky Way galaxy.

2. Why does 
gravitational field 
strength change?

8.3 Understand why gravitational  field strength, g, varies and know that it is different on other planets and the Moon from that on the 
Earth.

3. What is gravity? 8.4 Explain that gravitational force: causes moons to orbit planets,  causes the planets to orbit the Sun, causes artificial satellites to orbit 
the Sun, causes comets to orbit the Sun.

8.5 Describe the differences in the orbits of comets, moons and planets.

8.6 Use the relationship between orbital speed (v), orbital radius (r) and time period (T): v = (2πr) / T

4. Why are stars 
different colours?

8.7 Understand how stars can be classified according to their colour.

8.8 Know that a star’s colour is related to its surface temperature.

5. How do stars live 
and die?

8.9 Describe the evolution of stars of similar mass to the Sun through the following stages: nebula, star (main sequence), red giant, white 
dwarf.

8.10 Describe the evolution of stars with a mass larger than the Sun.
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Comets have highly eccentric orbits, 
very elongated circles.

Planets have elliptical orbits but they are 
virtually indistinguishable from a circle. 

The sun is the centre of the solar 
system.

Earlier models have the Earth at the centre of 
the solar system for religious reasons. This 

was proves to be incorrect due to 
observations.

Stars have different colours which are 
related to their temperature. The 

hotter the star, the bluer the colour,.

Objects orbiting a planet are called moons. 
Our moon is the Moon.

The gravitational field strength 
depends the radius and mass of an 

object.

Key term Description

Universe A collection of billions of galaxies and everything else.

Galaxy A collection of billions of stars.

Star A luminous sphere of hydrogen plasma.

Planet An astronomical body orbiting a star or stellar remnant that is massive enough to be 
rounded by its own gravity

Moon An astronomical body that orbits a planet or minor planet.

Gravity An attractive force between all objects of mass. It is very weak.

Orbit Gravitationally curved trajectory of an object which is regularly repeating.

Satellite An object that has been intentionally placed into orbit. These objects are called artificial 
satellites to distinguish them from natural satellites such as Earth's Moon.

Comet An icy, small Solar System body that, when passing close to the Sun, warms and 
begins to release gases, a process called outgassing.

Elliptical A Kepler orbit with an eccentricity of less than 1; this includes the special case of a 
circular orbit, with eccentricity equal to 0.

Nebula An interstellar cloud of dust, hydrogen, helium and other ionized gases.

Main sequence A continuous and distinctive band of stars that appears on plots of stellar color versus 
brightness. These are the most numerous true stars, like the Sun.

Red giant A luminous giant star of low or intermediate mass  in a late phase of stellar evolution. 

White dwarf A white dwarf is very dense: its mass is comparable to that of the Sun, while its 
volume is comparable to that of Earth. 

Neutron star A collapsed core of a giant star which before collapse. Neutron stars are the smallest 
and densest stars, excluding black holes,

Black hole The remnant of a stellar collapse. Its gravity is so strong nothing can escape.

Supernova A powerful and luminous stellar explosion.

Gravity is an attractive force between objects 
of mass. It depends on mass and radius only. 

It is very weak.

The HR diagram shows the relationship 
between a stars energy output and its 

temperature.

Stars live and die. They have two ultimate 
fates: white dwarfs or neutron stars/black 

holes depending on their mass.

This is an image of the universe. It is 
about the size of your thumbnail at 

arms length.

Our galaxy is the Milky Way, named by 
the ancients for its pattern across the 
night sky. The next nearest galaxy is 2 

million light years away.

Our sun is an average star but as its so close 
it appears to be very bright. We can observe 
about 6000 other stars using just our eyes.

Plants come in two types: small and rocky 
and large and gaseous. There are 8 in our 
solar system but we have found over 4000 

exoplanets.

All the planets in the solar system can fit 
between the Earth and the Moon. It is much 

further away than people think.

The gravitational field strength of the Earth 
on a large scale is radial. On a small scale, at 

the surface of the earth it is uniform.

Quantity Unit How do we find it? Description

Orbital distance, d Metres, m 2𝝅R The circumference of a 
circle

Time period, T Seconds, s
Time taken for a 

repeating event, with a 
stopcock

Time taken for a recurring 
event

Orbital speed, v Metres per second, m/s, 
ms-1 v = (2𝝅R) / T The rate of change of 

distance in a circle

Gravitational field 
strength, g m/s2, ms-2, N/kg, Nkg-1, g = W/m The force per unit mass
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The Solar System contains planets, 
a star, asteroids and comets.

Stars emit light. Planets reflect light 
from stars. This is how we see these 
objects. Planets look brighter as they 

are much closer.

Planets are either made of rock or gas. Rocky 
planets are smaller than gas planets, and 

usually closer together.

Light travels at 300 000 000 m/s but 
the universe is huge. We can measure 

distance in terms of how far light 
travels in a year: this is a light year.

In the summer, the sun is higher in the sky so the light 
is more concentrated. This means it is warmer and 

days are longer.

When part of the Earth passes into the 
shadow of the Moon, we call this a 

solar eclipse.

Key term Description

Day The time it takes for the Earth to spin once on its axis. This is 24 hours

Month The time taken for the Moon to orbit the Earth once. This is 28 days.

Year The time taken for the Earth to orbit the Sun. This is 365 days.

Satellite An object in orbit around other object. They can be natural or man-made

Phases of the Moon The apparent change in shape of the Moon as we see different parts of the illuminated 
side

Seasons These are caused by the angle of the axial tilt of the Earth. It is not causes by getting closer or 
further away from the Sun. It is about the spreading out of light from the sun on the Earth.

Daytime The part of the day when it is light.

Nighttime The part of the day when it is dark.

Star An enormous sphere of hydrogen. The gravity is so large it squeezes the hydrogen 
together to form helium and when it does so releases a huge amount of energy.

Mass The amount of stuff something is made of, measure in kilograms

Weight The force of gravity pulling on an object of mass, measured in newtons.

Gravity A weak force that attracts all objects with mass to one another.

Down Down is a relative concept. It is a different direction to people in Qatar and England. It 
is in the direction of the centre of the Earth.

Geocentric model The early theory of the solar system with the Earth at the centre for religious reasons.

Heliocentric model The current model of the solar system with the Sun at the centre which matches with 
observations.

Light year The distance light travels in one year. It is approximate 1016 m.

Big Bang theory. Approximately 13.8 billion years ago all the matter in the universe was concentrated in 
a single point. This then expanded and it still is.

Seasons are causes by the tile of the Earth. When a 
hemisphere of the Earth is tilted towards the Sun it is 

summer. Titled away its winter.

The Moon has no air but it does have 
gravity. As it has less mass than the 

Earth it has less gravity. You weight six 
times less on the Moon.

Originally we thought everything orbited the 
Earth. Now we know that the Sun is the 

centre of the Solar System: this is the 
heliocentric or Copernican model. Everything 

orbits in the shape of an ellipse.

The Sun is the source of almost all of 
the energy of the Earth. It makes up 

99% of the Solar System.

The side of the Earth facing the Sun 
experiences day. The side facing away 

from the Sun experiences night.

The Moon orbits the Earth in 28 days. This is 
a month. The Moon is a natural satellite of the 
Earth. There are man-made satellites in orbit 

around the Earth too.

The earth takes approximately 365 days tor 
orbit the Sun. We call this a year. The Earth is 

a natural satellite of the Sun.

The Moon appears to change shape as it 
orbits the Earth. This is because we see 
difference parts of the illuminated side

When the Moon passes into the shadow of 
the Earth, we call this a lunar eclipse.

Quantity Unit How do we find it? Description

Orbital distance, d Metres, m 2𝝅R The circumference of a 
circle

Time period, T Seconds, s
Time taken for a 

repeating event, with a 
stopcock

The circumference of a 
circle

Orbital speed, v Metres per second, m/s, 
ms-1 v = (2𝝅R) / T The rate of change of 

magnetic flux 

Gravitational field 
strength, g m/s2, ms-2, N/kg, Nkg-1, g = W/m


