
The Universe and The Big Bang 

Questions 
 
Q1. 
The Sun has a mass of 2.0 × 1030 kg. 
A white dwarf has a mass of 3.4 × 1029 kg. 
Calculate the value of 

 

Q2. 

Figure 3 shows a Mars Exploration Rover. 

 

The mass of the rover is 190 kg. 

(i) The gravitational field strength on Earth is 10 N / kg. 

Calculate the weight of the rover on Earth. 
Use the equation 

weight = mass × gravitational field strength 
(1) 

weight on Earth = ........................................................... N 

 
(2) 

value = ........................................................... 

(Total for question = 2 marks) 
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(ii) The weight of the rover on Mars is 700 N. 
Calculate the gravitational field strength on Mars. 

 
The Asteroid Belt is part of our Solar System. 

Vesta is an asteroid in the Asteroid Belt. 

Vesta has an orbital speed of 1.9 × 104 m/s. 

Vesta travels a distance of 2.2 × 1012 m when it orbits the Sun once. 

Calculate the time taken for Vesta to orbit the Sun once. 

(2) 

time = ........................................................... s 

(2) 

gravitational field strength on Mars = ........................................................... N/kg 

(Total for question = 3 marks) 
 

Q3. 

(Total for question = 2 marks) 
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Q4. 
 
* More than two thousand years ago the Earth was believed to be at the centre of the 
universe as shown in Figure 13. 
The planets, the Moon and the Sun were believed to be in orbit around the Earth. 

In 1543 Nicolaus Copernicus proposed that the Earth was a planet, and that the Earth and 
the other planets orbit around the Sun. This model is shown in Figure 14. 

(6) 

(Total for question = 6 marks) 

Discuss how evidence has changed our views of the universe. 
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Q6. 

Use words from the box to complete the following sentences. 

 

(i) Saturn is a .............................................................. . 
(ii) The Moon is a .............................................................. . 
(iii) Halley's Comet orbits a .............................................................. . 

similarity 

.............................................................................................................................................

............................................................................................................................................. 

difference 

.............................................................................................................................................

............................................................................................................................................. 

 Q5. 

The Big Bang theory is one theory for the origin of the Universe. 

The Big Bang theory suggests: 

• 
• 

the Universe had a beginning 
the Universe is still expanding. 

The Steady State theory is also a theory about the origin of the Universe. 

Give one similarity and one difference when comparing the Big Bang theory with the Steady 
State theory. 

(2) 

(Total for question = 2 marks) 

(3) 

(Total for question = 3 marks) 
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Q7. 
 
(i) An astronomer observes light from a distant galaxy. 

A

B

C

D

(1) 

(1) 

(Total for question = 2 marks) 

 Earth 

Milky Way Galaxy 

Solar System 

Universe 

As the galaxy moves away from us, the spectrum of the light is 

 A blue-shifted 

B green-shifted 

C red-shifted 

D violet-shifted 

(ii) The shift in the spectrum of light from the distant galaxy provides evidence for the 
expansion of the 
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Mpc is a unit of distance used for large distances in space. 

(i) Use Figure 15 to estimate the velocity of a galaxy that is 15 Mpc away from the Earth. 

Q8. The Big Bang theory is one theory for the origin of the
Universe. 

The Big Bang theory suggests: 
• 
• 

the Universe had a beginning 
the Universe is still expanding. 

Observations of the expanding Universe have shown that the further away a galaxy is from 
the Earth, the faster the galaxy is moving away from the Earth. 
Figure 15 shows how the velocity of galaxies is related to their distance from the Earth. 

(1) 

velocity = ........................................................... km/s 

(ii) Calculate the gradient of the line shown in Figure 15. 
State the unit. 

(3) 

gradient = ............................................................ unit ............................................................ 
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Q9. 

The Big Bang theory is one theory for the origin of the Universe. 

The Big Bang theory suggests: 

• 
• 

the Universe had a beginning 
the Universe is still expanding. 

Which of these provides evidence that the Universe had a beginning? 

 the discovery of other galaxies 

the discovery of the moons of Jupiter 

the discovery of planets orbiting distant stars 

the discovery of cosmic microwave background (CMB) radiation 

 

(iii) The gradient of the line in Figure 15 can be used to estimate the age of the Universe. 

Explain why the gradient of the line in Figure 15 can only provide an estimate of the 
age of the Universe. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

A

B

C

D

(2) 

(Total for question = 6 marks) 

(1) 

(Total for question = 1 mark)
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Q10. 
 
The Big Bang theory gives an explanation for the origin of the Universe. 

Explain how evidence supports the ideas that 

(6) 

(Total for question = 6 marks) 

• 
• 

the Universe is expanding 
the Universe began at a single point. 
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Q11. 
 
The Big Bang theory is one theory for the origin of the Universe. 

The Big Bang theory suggests: 

(2) 

(Total for question = 2 marks) 

(2) 

(Total for question = 2 marks) 

 

Q12. 

Any object weighs less on the Moon than it does on the Earth. 

The gravitational field strength on the Moon is different from the gravitational field strength 
on the Earth. 
Suggest two reasons why the gravitational field strength on the Moon is different from the 
gravitational field strength on the Earth. 

• 
• 

the Universe had a beginning 
the Universe is still expanding. 

Evidence that the Universe is still expanding comes from observations of light from distant 
galaxies. 
Describe how light from distant galaxies shows that the Universe is still expanding. 

 .............................................................................................................................................
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Q13. 
 
(i) A long time ago, scientists believed that the Earth was at the centre of the Solar System. 

 

Ceres is an asteroid that orbits the Sun between Mars and Jupiter. It takes Ceres 4.6 Earth 
years to make one orbit of the Sun. 
Use the graph to estimate the distance of Ceres from the Sun. 

Show your working. 

Evidence has since proved that the Sun is at the centre of the Solar System. 
State one other idea about the Solar System that has changed over time. 

(1) 
............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

............................................................................................................................................. 

(ii) Figure 13 shows data for some of the planets of the Solar System. 

(3) 

distance of Ceres from the Sun = ........................................................... millions of km 

(Total for question = 4 marks) 
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Q14. 

Satellites are used to gather data about the origin of the Universe.

The Big Bang theory is a theory about the origin of the Universe. 
Evidence for the Big Bang theory is provided by red-shift and CMB radiation. 

(i) Describe what is meant by red-shift. 
(2) 

(2) 

(1) 

(1) 

(2) 

(Total for question = 8 marks) 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

............................................................................................................................................. 

(ii) Explain how red-shift provides evidence for the Big Bang theory. 

 .............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

(iii) The Cosmic Background Explorer (COBE) satellite observed CMB radiation from 1989 
to 1993. 

State what the 'M' in CMB radiation stands for. 

............................................................................................................................................. 

(iv) State what is meant by 'cosmic background radiation'. 

 .............................................................................................................................................

.............................................................................................................................................

(v) Explain how the presence of CMB radiation provides evidence for the Big Bang theory. 
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