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10. (a) Part of the decay series of radium-226 (Ra-226) is shown below. Ra-226 decays to radon (Rn) by emitting
an «a particle with half-life 1600 years. The end product in the series is lead (Pb), which is stable.

26 Ra——e>-Rn S0 >Pb

@) *%Pb, 27Pb and 288Pb are three stable isotopes of lead. State, with a reason, which isotope can be
the end product in this series. (2 marks)

*(ii) In a certain laboratory, a Ra-226 source has been used for 50 years. Estimate the percentage of
undecayed Ra-226 left after this period. (2 marks)

(b) Spark counters can show the ionizing power of radiations. Figure 10.1 indicates the main features of a
type of spark counters in school laboratories.
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A spark counter consists of a fine metal wire mounted a few mm beneath an earthed metal gauze. The
wire is connected to the positive terminal of an E.H.T. (Extra High Tension) supply so that a very intense
electric field is set up between the wire and the metal gauze. When a Ra-226 source is brought near the
gauze, sparks giving out flashes of light and crackling sound are produced at irregular intervals.

(i) Explain why the sparks occur at irregular intervals. (1 mark)
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A Ra-226 source used in school laboratories is usually said to emit a, Fas well as yradiations.

(ii) Explain why Sradiation is also emitted even though the source is primarily an a-emitter. (1 mark)

(iif) Why is the sparking mainly caused by a radiation rather than 4 or 7 radiation ? Suggest a simple way
to verify this. (2 marks)

END OF PAPER

Sources of materials used in this paper will be acknowledged in the booklet HKDSE Question Papers published by
the Hong Kong Examinations and Assessment Authority at a later stage.
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