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Read the passage and then answer the questions. 

1 Observing the Universe
Whenever we look at the Universe, we look back in time.   We see the Sun as it was 
8 minutes ago, the nearest star as it was 4 years ago, and some stars as they were 
10 000 million years ago.   But how old is the Universe?

5 In 1929, Edwin Hubble discovered that the spectrum of light from a star was always 
longer in wavelength than the spectrum of similar light here on Earth.   A longer 
wavelength means it has moved towards the red end of the spectrum.   This is the 
famous Red Shift. It can be explained by the Doppler Effect (see diagram 1).   It is for 
the same reason that the pitch of a police-car siren goes lower as it races past.   It means 

10 that the star is moving away from us.

Hubble showed that all the stars and galaxies are moving away from us. The farther 
they are from us, the faster they are moving.   Some are travelling at 90% of the speed of 
light!   This must mean that the Universe is expanding, rather like an inflating balloon. 
It’s as if the Universe is rushing away from an explosion that happened a long time ago.

15 Looking back in time
If the Universe is expanding outwards, then looking backwards in time it must have had 
a beginning, when all the matter and energy were close together.   Calculations from 
Hubble’s measurements show that this beginning, the Big Bang, was about 
14 000 million years ago (14 ( 109 y).   This was when space, and time, were created.

20 Is there any evidence for the Big Bang?   Scientists believed that there would still be an 
echo, a leftover of the flash of the Big Bang.   They calculated that the wavelength of the 
electromagnetic radiation would now be 7.4 cm.  This is in the microwave part of the 
electromagnetic spectrum.   Eventually, in 1964, two scientists using a radio telescope 
discovered background microwave radiation, of just the right wavelength (7.4 cm).

25 For most scientists this is proof of the Big Bang.

An alternative theory, the Steady State theory (see page 377) is now usually discounted.

Looking to the future

What happens next?   The Universe could keep on expanding, or stop expanding and 
reach a steady state, or start to fall back in on itself.   Gravity will decide which of these 

30 happens (see diagram 2).   The Universe is ruled by gravitational forces.

If the total mass in the Universe was big enough, the Universe would stop expanding and 
collapse into a ‘Big Crunch’.  We don’t know if this will happen, but at present it appears 
that the Universe is expanding, faster and faster!   
Astronomers try to measure the total mass in the Universe, but this is difficult because 
most of it – the ‘missing mass’ or ‘dark matter’ and ‘dark energy’ – does not emit light 
(just like black dwarf stars).

35 Many astronomers believe that the ‘missing mass’ is perhaps 20 times the mass of the 
visible stars, but research is ongoing.

Now answer the questions that are given on the other page.


Read the other page first. 


Questions

(Page references refer to GCSE Physics for You, 5th edition)

1. ‘We see the Sun as it was 8 minutes ago.’ [line 2] 
Explain what this means (page 175).

2. Using diagram 1, explain the Doppler Effect. [line 8]

3. What is meant by ‘12  ( 109 y’? [line 19]   (See page 394.)

4. ‘In the microwave part of the electromagnetic spectrum.’ [line 22] 
Explain what this means (page 213).

5. ‘The Universe is mainly ruled by gravitational forces.’ [line 30]
Explain what this means, giving some examples (pages 152–162). 
Give as much detail as you can about the gravitational force (page 157).

6. Using diagram 2, explain the possible futures of the Universe. [line 28]

7. ‘Just like black dwarf stars’. [line 35]
What is the origin of black dwarf stars?   (See page 161.)

8. ‘Some astronomers believe that . . .’ [line 36]    How does this sentence 
agree with your idea of the scientific method (page 374)?
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The expanding Universe – 1
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The expanding Universe – 2
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