Nuclear Equations

In every nuclear equation, the mass number and the atomic (proton) number are conserved —
the totals on each side of the arrow must be equal.

The three types of decay fill in the missing numbers
Alpha decay 238 I 4 mass number - 4
o0 — a helium nucleus 92 Th 2 H atomic number — 2
Beta decay 14 C —N 0 mass number unchanged
B — a fast electron 6 - -1€ atomic number + 1
Gamma
emission 60 —_ mass number unchanged
y — a wave, not a 27CO _CO Y  atomic number unchanged
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Complete each equation [10 marks]

“%%Ra ~ —Rn + ;He “%Rn —~ —Po + ;He
o —Xe + je %%Th — —Pa + fe
2Po —Pb sHe 2Pb — Bi Je
#Sr > Y + e 2Co - —Co +y
WU —Th -+ He W1
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Exam-style question [7 marks]

Bismuth-212 is unusual — some of its nuclei decay by alpha emission, and others decay by beta emission.

(a) Complete both decay equations. (4)
22Bj . —TI + tHe %2Bi -~ —Po + e

(b) Compare what happens to the atomic number in the two decays, and explain why each decay produces a different element
from bismuth. )
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