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INSTRUCTIONS

There may be spare copies of some diagrams in case you need them.
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Question 16
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Question 17(a)
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Question 18(b)
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Question 19(c)(ii)

Isotope Decay product Emission Half‑life

americium‑241 neptunium‑237 alpha 432 years

neptunium‑237 protactinium‑233 alpha 2 100 000 years

protactinium‑233 uranium‑233 beta 27 days
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Question 16 
(Source adapted from: https://www.nasa.gov/content/nasa-astronaut-rick-
mastracchio‑3)


