Solutions
Original-task marking: M1 method, A1 accuracy, B1 reasoning.

2.1 Nuclides of the same element with different neutron numbers; they share the same
proton number Z (and chemical symbol).

2.2 The difference between the total mass of the separate nucleons and the mass of the
assembled nucleus — the mass converted to binding energy.

23C — BN+ %e+r
2.4 Alpha, beta, gamma.
3.1 A falls by 4 and Z falls by 2; 26Ra — 22Rn +3 a.

3.2 Am = 4.0319 — 4.0026 = 0.0293 u; E = 0.0293 x 931.5 = 27.3 MeV; per nucleon:
27.3/4 = 6.8 MeV.

3.3 Gamma penetrates body tissue to reach detectors outside while ionizing least along
its path, minimizing damage; a short half-life means activity — and dose — fall quickly
once the scan is done.

3.4 Source alone: 4200 —200 = 4000 counts/min; after two half-lives: 4000/4 = 1000; the
meter reads 1000+200 = 1200 counts/min, assuming the background rate stays constant.
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