Activity P8.2b Half-life
Answers
Page 304
1. Half-life is the time taken for half the active nuclei in the sample to decay, i.e. the time for the activity to reduce to half its current level
2. Activity is 800 Bq now, so in 8 hours it will be 400 Bq; 8 hours later it will be 200 Bq and a further 
8 hours later the activity will be 100 Bq. This gives a total of 24 hours: three half-lives.
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1. The ionising radiation from radioactive sources can be very harmful and the use of radioactive materials is covered by a range of regulations. Young people are generally not allowed to handle radioactive materials, because they are still growing and developing rapidly. Reducing the exposure to radioactive materials reduces the risk of any harmful effects to cells in the body.
2. With no radioactive source present, the teacher should take a count rate several times to find a mean background activity. This value should be subtracted from the values measured during the experiment, since this count would have been expected anyway and cannot be due to the protactinium sample.
3. The independent variable was the time since the experiment started, the dependent variable the activity of the sample.
4. The graph should be a smooth curve
5. Depending on the particular curve drawn, the half-life should be a little over 1 min (actual value for this isotope is 72 s). There should be evidence on the graph of how the value was found – for example, lines traced across from one axis to the other in two places, where one has half the activity of the other.
6. ‘Random’ in this context indicates that the behaviour of any individual atom cannot be predicted. Towards the end of the experiment, the values do not follow the pattern exactly, indicating that the randomness of the decay is becoming more significant.
7. The experiment is to investigate the behaviour of the protactinium sample. Background radiation does not come from the sample, but it will change the measurements made, possibly misleading us into drawing incorrect conclusions about the behaviour of protactinium.
8. To get an accurate value for the half-life we need a graph with as smooth a curve as possible – one where we are confident that we have drawn the correct line. The larger the sample of the radioactive source, the higher values our measurements will have and the effect of random variations will be reduced. If we repeat the test and add all the values together this would effectively give us a larger sample of the material and should lead to a more accurate value for the half-life. However, simply repeating the experiment and averaging the values of half-life obtained would not significantly improve the accuracy.
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