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Questions and answers



5.1.1 Nuclear radiation Questions

1
Create a table summarising everything you know about alpha, beta and gamma radiations.

2
In preparation for an experiment using a radioactive sample, Xian measured the radioactivity in her 
laboratory without the sample present. In one hour, her Geiger–Müller tube measured 1645 counts. 
What was the background count in becquerel?

3
Why is it theoretically safe to hold a sample which only emits alpha radiation? Why should you still 
never do so?

4
Why does the UK government’s Health Protection Agency list ‘living in Cornwall’ as one of the most 
(radiologically) hazardous activities that the public can undertake?

5
It is thought that some soil could be contaminated with a radioisotope. You have a sample of this soil. 
Design an experiment to find what types of radiation are emitted.
5.1.1 Nuclear radiation Answers
1) 
: 2p2n; +2 charge; large mass; highly ionizing; low penetration; absorbed by paper, skin or a few cm 
of air; little hazard outside the body; extremely hazardous inside body; : single electron; -1 charge; tiny 
mass; moderately ionizing; moderate penetration; absorbed by several metres of air, or a few mm of 
aluminium; moderate hazard inside and outside the body 


: high frequency e-m photon; no charge; no mass; low ionization; highly penetrating; energy 
significantly reduced by several metres of concrete, or a few cm of lead; little hazard inside or outside 
body, prolonged exposure can increase cancer risk.
2)
 0.46 Bq
3) 
 particles stopped by a layer of dead skin cells outside the body. After handling, the emitter could be 
ingested from the fingers.
4) 
The granite bedrock emits significant amounts of radon gas which is an alpha emitter which could be 
breathed in.
5) 
Students’ own answers, including background count check and corrected count with various absorbers.
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