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A scientist investigated a sample of a radioactive material to determine if it would be
suitable for medical use.

The method, results and conclusions of the scientist will need to be checked by other
scientists before the results of the investigation are published.

What name is given to this checking process?
[1 mark]

There is an increased risk of cancer if the scientist is irradiated by nuclear radiation.

What property of nuclear radiation causes the increased risk of cancer?
[1 mark]

The activity of a radioactive source is the rate at which the nuclei of the source decay.

What is the unit for the activity of a radioactive source?

[1 mark]
The scientist placed a radiation detector near the sample and measured the
count-rate.
Explain why the count-rate is less than the activity of the sampile.
[2 marks]
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E The scientist recorded the count-rate from the sample with the radiation detector at

different distances from the sample.
Table 2 shows the results.

Table 2

Distance between the sample and the

Count-rate in

detector in centimetres counts/second
2.0 300
5.0 24
10.0 0

Explain which type of radiation was emitted by the sample.

Question 4 continues on the next page
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Do not write
outside the
@ The scientist moved the detector closer to the sample and started a stopwatch. box

The scientist measured the count-rate from the sample at different times.

Table 3 shows some of the results.

Table 3
Time in minutes Count-rate in
counts/second
0 1568
30 X
60 98

The scientist realised that 30 minutes is a whole number of half-lives.

Calculate the value of X in Table 3.
[3 marks]

X= counts/second
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. The scientist had a second sample of the radioactive material. box

The scientist made appropriate measurements, then calculated the half-life of
each sample.

Why was the half-life calculated from the second sample slightly different from the
half-life calculated from the first sample?

[1 mark]
Tick (v') one box.

Radioactive decay is a random process.

The count-rate from a radioactive sample is predictable.

The samples were at different temperatures.

The size of each sample was different. 11

Turn over for the next question

Turn over »
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Question 4
_ : . AO/
Question Answers Extra information Mark
Spec. Ref.
04.1 peer review 1 AO1
6.4.2.4
_ : . AO/
Question Answers Extra information Mark
Spec. Ref.
04.2 it is ionising ignore references to penetrating 1 AO1
ability 6.4.2.4
6.4.2.1
. , . AO/
Question Answers Extra information Mark
Spec. Ref.
04.3 becquerel / Bq 1 AO1
6.4.2.1
Question Answers Extra information Mark AO/
Spec. Ref.
04.4 not all the radiation emitted (by 1 AO1
the sample) is detected 6.4.2.1
(because) the radiation spreads | allow because the radiation is 1
out emitted in all directions
or
(because) some radiation is
absorbed before reaching the
detector
or
(because) some of the radiation
entering the detector is not
detected
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Question Answers Extra information Mark AO/
Spec. Ref.
04.5 alpha radiation 1 AO1
6.4.2.1
because the radiation is not dependent on MP1 1
detected beyond 5 cm
or
because alpha radiation cannot | allow because alpha radiation
travel 10 cm (in air) cannot travel more than a few
or cm (in air)
because beta and gamma
radiation would be detected at
10 cm
_ : . AO/
Question Answers Extra information Mark
Spec. Ref.
04.6 60 minutes is 4 half-lives allow 15 minutes is 1 half-life 1 AO3
6.4.2.3
allow 1568 - 784 - 392 > 196
- 98
1568 _ .,
allow W =2
Il % -1
aloW 1568 — 2+
30 minutes is 2 half-lives 1
X =392 1
Question Answers Extra information Mark AO/
Spec. Ref.
04.7 radioactive decay is a random 1 AO1
process 6.4.2.3
Total Question 4 11
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