
Part 1 Physics: Space 

Read the information and then answer the questions at the end. 

Our solar system. 

Within our solar system there is one star, the Sun, plus the planets and all of the other bodies 

including dwarf planets, asteroids and comets that orbit around the Sun. Natural satellites, the 

moons that orbit planets, are also part of the solar 

system.  
The Earth is one of eight planets moving in almost 

circular paths round the Sun which, together with 

other smaller objects (asteroids, dwarf planets, 

comets) orbiting the Sun, and moons orbiting other 

planets, make up the Solar System. 

Planets: Medium to Large spherical bodies made 

of rock and gas; Orbit the Sun in near-circular or 

elliptical orbits 

Moons: Small to medium bodies – usually spherical – made of rock and ice; Orbit planets in 

mostly near-circular orbits 

Sun: Very large spherical body made of hydrogen and helium; glows from nuclear fusion; At the 

centre of the solar system 

Comets: Small irregular bodies mostly made of ice; develop tails near the Sun; Mostly found 

beyond Neptune; may come in towards the Sun and orbit in elliptical path 

Asteroids: Small irregular bodies made of rock; Mostly found orbiting in a belt between Mars 

and Jupiter; may come in towards the Sun 

 

Our galaxy and our place within it. 

Our solar system is a small part of the Milky Way galaxy.  

The Solar System was formed over very long periods from 

clouds of gases and dust in space about five thousand million 

years ago. 

The Sun is one of thousands of millions of stars in the Milky 

Way galaxy. The Universe contains thousands of millions of 

galaxies each containing thousands of millions of stars.  

Space is big. Really, really big 

 

 

 



How satellites stay in orbit. 

Planets orbit the Sun and a moon orbits a 

planet.  

Artificial satellites orbit the Earth.  

Gravity provides the (centripetal) force 

that allows planets and satellites (both 

natural and artificial) to maintain their 

circular orbits. 

The circular motion of satellites 

The force of gravity acts towards the 

centre of the circular orbit and causes 

acceleration in that direction.  

The acceleration results in a changing 

velocity but unchanged speed.  

(Remember that velocity is a vector and has direction; if the direction changes, so does the 

velocity even if the speed stays constant). 

How the speed of a satellite affects its radius. 

To stay in a stable orbit at a particular 

distance the smaller body, the planet 

or satellite, must move at a particular 

speed around the larger body it orbits. 

If the speed changes then the radius 

of the orbit must also change.  

The instantaneous velocity of the 

orbiting body is at a right angle to the 

direction of the force of gravity.  

 

 

 

 

 

 

 

 

 

 

 

 



The birth of a star from its beginnings as a nebula to how it reaches main 

sequence.  

The Sun was formed 

from dust and gas 

(nebula) pulled together 

by gravitational 

attraction.  

 

 

Collisions between particles caused the temperature to 

increase enough for hydrogen nuclei to fuse together 

forming helium.  

 

The energy released by nuclear 

fusion processes keeps the core of 

the Sun hot. 

 

 

 

The Sun’s position in its lifecycle and why this stage of its lifecycle is stable. 

The Sun is in the ‘main sequence’ period 

of its lifecycle and is stable.  

The  Hertzsprung-Russell diagram is a plot 
of temperature and luminosity. 
Distinct regions on the graph show where 
supergiants, giants, main sequence and 
white dwarf stars are located. In a main 
sequence star, hydrogen fusion to helium 
takes place in the core. Most stars are on 
the Main Sequence. 
 
The Sun is stable because the force of 

gravity acting inwards and trying to 

collapse the Sun is in equilibrium with the 

outward force due to the fusion energy trying to expand the Sun.  

 

 



The lifecycle of small and large stars. 

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

 

A star leaves the main sequence when its core hydrogen runs out; it swells to 
become a red giant or supergiant and its photosphere cools. 
 
In a red giant or supergiant star, helium nuclei fuse to make carbon, followed by 
further reactions that produce heavier nuclei such as nitrogen and oxygen 
 
A low-mass star (similar to the Sun) becomes a red giant, which lacks the mass to 
compress the core further at the end of helium fusion; it then shrinks to form a white dwarf 
 
In a white dwarf star there is no nuclear fusion; the star gradually cools and fades 
 
In a high-mass star (several times the mass of the Sun) nuclear fusion can 
produce heavier nuclei up to and including iron; when the core is mostly iron, it explodes as a 
supernova creating nuclei with masses greater than iron and leaving a dense neutron star or a 
black hole. Even light cannot escape from a black hole. 
 
 
 
 
 



How are elements other than hydrogen formed? 

Fusion processes in stars produce all of the naturally occurring elements.  

Energy is liberated when lighter (smaller) nuclei fuse to make heavier (larger) 
nuclei.  
 “Main Sequence” Stars like the Sun fuse hydrogen into helium. The more 
massive the star, the hotter its core and the heavier the nuclei it can create by 
fusion 

 
When the Sun becomes a Red Giant, helium nuclei will fuse to make carbon, 
nitrogen and oxygen; 
 
Very massive stars become Red Supergiants and can fuse elements up to iron. 

Elements heavier than iron are only produced in a supernova. 

 

How do heavy elements get distributed across the universe? 

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

the universe. These are then recycled by nebulae to form new stars and planets. 

The Sun and Earth were formed in this way. 

“We are Star Stuff” – Carl Sagan; 

“We are Stardust” – Joni Mitchell; 

“We are all made of Stars” – Moby 



The light from distant stars and galaxies shows red- shift. 

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. 

All hot objects (including stars) emit a continuous 
range of electromagnetic radiation, whose 
luminosity and peak frequency increases with 
temperature. 

Stars are “black body” radiators – even though 
they are not black! 
Hotter stars appear blue or blue-white; cooler stars 
appear yellow-white, yellow, orange or red. 
 
The light from stars contains lines in the 
spectrum corresponding to the elements in the 
star’s atmosphere. 

 
 
 
 

 
electron energy levels within atoms give rise to line spectra; when electrons 
absorb energy they move to higher orbits; this creates dark lines in the spectrum. 
 

 
 
Specific spectral lines in the spectrum of a star 
provide evidence of the chemical 
elements present in it 
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The light from distant galaxies shows lines that 
have been shifted towards the red end of the 
spectrum; this is called Redshift. 

Theory suggest that this is because the 
galaxies are moving away from us, stretching 
the light wave so that it has a lower frequency 
and longer wavelength. 

The further the galaxy, the greater the redshift. 

This suggests that the further the galaxy, the 
faster it is moving away from us.  

 

The red shift of light provides 

evidence for the Big Bang model for 

the creation of the universe. 

The observations of Redshift suggest that the 
Universe used to be a lot smaller and space is 
expanding. The theory is called the Big Bang 
Theory. 

The observed red-shift provides evidence that 

space itself (the universe) is expanding and 

supports the Big Bang model. 

How the universe began according to 
the Big Bang model. 

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

 

Since 1998 onwards, observations 

of some supernovae suggest that 

distant galaxies are receding ever 

faster. 

The Big Bang Theory has been 
backed up by observations from 
telescopes and suggests that the 
Universe is 14 thousand million 
years old. The Sun and Earth are 

only about 4500 million years old. 

The ultimate fate of the Universe is difficult to predict because it is difficult to measure the very 
large distances involved and the mass of the Universe, and the motion of very distant objects. 

Our understanding might improve with new evidence, observations and theories. 

 

 

 

 



Reading comprehension: Did you understand what you just Read? 

Answer the questions on the next 4 pages to find out… 

Q2. Man-made satellites can orbit the Earth, as shown in the figure below. 

  

The satellite experiences a resultant force directed towards the centre of the orbit. 

The resultant force is called the centripetal force 

(a)     What provides the centripetal force on the satellite? 

___________________________________________________________________(1) 

(b)     State two factors that determine the size of the centripetal force on the satellite. 

1. _________________________________________________________________ 

2. _________________________________________________________________(2) 

(c)      (i)      State the relationship, if any, between the height of the satellite above the Earth’s 
surface and the time taken for the satellite to orbit the Earth once. 

______________________________________________________________(1) 

(ii)     State the relationship, if any, between the time taken for the satellite to orbit the 
Earth once and the satellite’s mass. 

______________________________________________________________(1) 

 



Q3. Stars are formed from massive clouds of dust and gases in space. 

(a)     What force pulls the clouds of dust and gas together to form stars? 

___________________________________________________________________(1) 

(b)     Once formed a star can have a stable life for billions of years. Describe the two main 
forces at work in the star during this period of stability. 

___________________________________________________________________ 

___________________________________________________________________(2) 

(c)     What happens to this star once this stable period is over? 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________(4) 

(d)     Suggest what might then happen to a planet close to this star. 

___________________________________________________________________ 

___________________________________________________________________(1) 

(Total 8 marks) 

 

  

Q5. 
(a)     Most of the Sun is hydrogen. Inside the core of the sun, hydrogen is being converted to 

helium. What name is given to this process and why is the process so important? 

___________________________________________________________________ 

___________________________________________________________________(2) 

(b)     Describe what will happen to the Sun as the core runs out of hydrogen. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________(3) 

(Total 5 marks) 



Q7. Read this statement from a website.  

Immediately after the ‘big bang’, at the start of the Universe, there were only atoms of 
the element hydrogen (H).  Now the Universe contains atoms of over one hundred 
elements. 

(a)     Explain how atoms of the element helium (He) are formed in a star. 

___________________________________________________________________ 

___________________________________________________________________(2) 

(b)     Explain how atoms of very heavy elements, such as gold (Au), were formed. 

___________________________________________________________________ 

__________________________________________________________________ (2) 

(c)     Explain how, and when, atoms of different elements may be distributed throughout the 
Universe. 

___________________________________________________________________ 

___________________________________________________________________(2) 

(Total 6 marks)  

Q8. Stars do not stay the same forever. 

(a)     Over billions of years the amount of hydrogen in a star decreases. Why? 

___________________________________________________________________ 

(1) 

(b)     Describe how a massive star (at least five times bigger than the Sun) will change at the 
end of the main stable period. 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________ 

___________________________________________________________________(4) 

(c)     The inner planets of the solar system contain atoms of the heaviest elements. 

(i)      Where did these atoms come from? 

______________________________________________________________(1) 

(ii)     What does this tell us about the age of the solar system compared with many of the 
stars in the Universe? 

______________________________________________________________(1) 

(Total 7 marks) 

  



Q10. 
(a)     The light spectrum from a distant galaxy shows a red shift. 

What is meant by red shift and what does it tell us about distant galaxies? 

___________________________________________________________________ 

___________________________________________________________________(2) 

(b)     What name is given to the theory that the Universe started with a massive explosion? 

___________________________________________________________________(1) 

(Total 3 marks) 

Q12. 
The Big Bang theory attempts to explain the origin of the Universe. 

(i)      What is the Universe? 

___________________________________________________________________(1) 

(i)      What are the main ideas of the Big Bang theory? 

___________________________________________________________________ 

___________________________________________________________________(2) 

(iii)     What is thought to be happening to the size of the Universe? 

___________________________________________________________________(1) 

(Total 4 marks) 

 

 


