Section A

Complete the following nuclear equations
3) Compared with a proton, the mass of an electron is 6) What is the electrostatic charge on an alpha particle?
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Section C

A teacher demonstrates how to
investigate how the intensity of
the radiation from a radioactive
source varies with distance from a
detector.

The sample being held in front of a

Their results are shown in the

GM tube connected to a counter.

graph to the right.

A student makes the
following conclusion.
“When it was 20 cm from the GM tube the activity of the
radioactive source was roughly 15 Bq”
Explain why the student’s conclusion is inaccurate.
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Describe the trend shown in the graph

Use the graph to estimate the level of background radiation where the investigation was completed and suggest some

sources for this radiation.

An investigation is performed into how the activity of a
sample of strontium-90 changes over 60 years.

The results of this investigation are shown in the graph
below.
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A sample of a different isotope has an initial activity of 20
Bg and a half-life of 10 years.

Sketch, on the same axes, the activity of this sample for
the first forty years.
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Use the graph to estimate the half life of strontium-90

lodine-131 has a half-life of 8 days.

A samples of lodine-131 is analysed and found to have
0.0500 g of undecayed nuclei.

(i) What mass of undecayed nuclei will there have been 8
days before the analysis?

(i) What mass of undecayed nuclei will there be 8 days
after the analysis?

(iii) How long after the analysis would you have to wait for
the sample to have decreased to 0.0125 g?

Section D

ACROSS

1. the type of nuclear decay that results in a helium nucleus being ejected

(5)

4. the centre of an atom (7)

7. the type of nuclear decay that results in an electron being ejected (4,5)
9. the type of nuclear decay that results in a positron being ejected (4,4)
12. where an electron is located around the outside of an atom (6,5)

15. word used to describe the radioactive decay of an unstable nucleus
that explains why it is impossible to predict exactly when it will occur (6)

17. what an atom becomes if it gains or loses an electron (3)

18. what happened to a small number of alpha particles that were fired at

thin gold foil (10)

19. atoms with the same number of protons but different numbers of

neutrons (8)

21. word applied to radiation produced by stars including our own sun (6)

23. sub-atomic particle with zero charge found in the centre of atoms (7)

24. magnitude of the electrostatic charge on a neutron (4)

2. alpha particles are the same as a nucleus of this element (6)
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3. the time taken for the number of undecayed nuclei in a radioactive

source to decrease by half (4-4)
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5. the unit of activity of a radioactive isotope, unit symbol Bq (9)

6. positive sub-atomic particle in the centre of atoms that give them their

identity (6)
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8. type of tube used for detecting radiation, often shortened to GM (6,6)
10. damage caused by ionising radiation to living cells can lead to this (8)

11. the type of nuclear decay that results in a high-energy

electromagnetic wave being ejected (5)

13. gas that is the largest source of background radiation in the UK (5)

14. the number of neutrons in an atom of carbon-14 (5)
16. sub-atomic particles with a negative charge (8)

20. the name of the particle emitted during beta plus decay (8)

22. a disease commonly associated with damage to living cells from

ionising radiation (6)
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