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Aims of this worksheet:

• Practicing exam style questions.

• Practicing key maths skills for GCSE astronomy.
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1. An astronomer collects data of the radial velocity and distance to some distant galaxies. They
plot their data in the graph shown below.
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(a) State what is meant by a parsec. (1 mark)

Solution: The distance at which 1 AU subtends an angle of 1 arcsecond.

(b) What does the gradient of the graph represent? (1 mark)

Solution: Hubble constant

(c) Use the graph to calculate the Hubble Constant, you must show all your working. State
the units of your answer. (3 marks)

Solution:

1. Finds 2 points on line

2. Attempts to calculate gradient

3. Answers in range 60-70km/s/MPc

(d) Use this answer to calculate an estimate for the age of the universe. (5 marks)

Solution: Model solution using H0 = 68km/s/MPc. Any correct working using
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answer to (c) scores full marks.

68km/s/MPc ÷ 3.1× 1019

H0 = 2.1935...× 10−18v = H0d

v =
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H0

t =
1

2.1934...× 10−18

t = 4.5588× 1017 seconds

t = 4.5588× 1017 ÷ (60× 60× 24× 365) years
t = 14.5billion years

Allow 1.45×1010 years

2. (a) What is the estimated age of the universe? (1 mark)

Solution: 13.8 billion years

(b) What is the estimated size of the universe? (1 mark)

Solution: 93 billion light years

3. (a) Describe what the big bang was and the main events that happened after it. (4 marks)

Solution:

1. Came from a singularity.

2. Matter and anti matter created

3. More matter than anti matter

4. Universe cooled

5. Hydrogen formed

6. Stars and galaxies formed

(b) State and explain the 3 main pieces of evidence that support the big bang theory. (9 marks)

Solution:

1. Hubble Deep Field Image

2. It observed a lot of galaxies with higher redshifts than predicted

3. A high number of disturbed and irregular galaxies showing collisions occurred
frequently in the younger universe.
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4. Quasars

5. Galaxies that emit large amounts of x-rays, ultra violet light and sometimes
radio waves.

6. Caused by matter falling into black hole at centre of galaxy emitting high energy
jets.

7. Very old objects

8. Very high red shift

9. CMBR

10. Furthest (and therefore, oldest) signal detected by a telescope.

11. Heat remnant of big bang/background temperature of universe.

(c) Explain the 2 main observation astronomers use to support expansion theory. (3 marks)

Solution:

1. All galaxies moving further away from each other.

2. The further away the galaxy the faster it is receding.

3. Fluctuations in CMB
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