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S E C T I O N  A ·  Warm-up

A1 State the charge and the relative mass of the proton, the neutron and the electron.
[2]

A2 Calculate the specific charge of a proton (e = 1.60 × 10−19 C, mp = 1.67 × 10−27 kg).
[2]

A3 Explain what is meant by two isotopes of an element. [2]

S E C T I O N  B ·  Standard

B1 Calculate the specific charge of an electron (me = 9.11 × 10−31 kg), and comment on
how it compares with that of a proton. [3]
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B2 A nucleus is written 14
6C. State the number of protons and neutrons it contains, and

the number of electrons in the neutral atom. [3]

B3 Calculate the specific charge of an alpha particle (a helium-4 nucleus: charge +2e,
mass ≈ 4mp). [3]

B4 An oxygen-16 atom loses two electrons to become an ion of charge +2e. Calculate
the specific charge of this ion (mass ≈ 16mp). [3]

S E C T I O N  C ·  Stretch
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C1 A uranium nucleus is written 238
92U. State the number of protons and neutrons, and

calculate the specific charge of the nucleus (mass ≈ 238mp). [4]

C2 Compare the specific charge of a single proton (a hydrogen-1 nucleus) with that of
an alpha particle by calculating both, and state which is greater. [4]

C3 Explain why the electron has by far the largest specific charge of the three
sub-atomic particles. [3]


