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1.1 Atoms, ions and isotopes

protons = Z (never changes) neutrons=A-Z

X*": electrons =Z + 2 X**: electrons=2Z - 2

isotopic mass: one atom vs 1/12 C-12 Ar: weighted mean, vs 1/12 C-12

1 Counting particles in atoms and ions AS & A Level

X Common mistake v Do this instead

Using the mass number as the « Protons = atomic (proton) number Z. It never changes

proton number, or changing the when an ion forms.

proton count instead of the « Neutrons = mass number A - Z. Different isotopes have

electron count when an atom different neutron numbers.

becomes an ion. « Electrons: a negative ion has gained electrons (S*” has 16
+ 2 = 18); a positive ion has lost them (Ca?* has 20 - 2 =
18).

+ Relative masses: proton 1, neutron 1, electron 1/1840
(write "negligible", not 0). Charges: +1, 0, -1.

When filling in a table of subatomic particles, some candidates forgot that a
negative ion has extra electrons. (Nov 2021, AL P3)

Exam tip: Write Z, A and the charge next to the symbol before you fill in any table.
Examiners flagged this in: Jun 2018 AL P1, Jun 2019 AS P1, Nov 2021 AL P3, Jun 2022 AL P1, Jun 2023 AS P1, Jun 2024 AL P1

Question 1.1 Check it Mark scheme
Sulfur has atomic number 16.

State the numbers of protons, neutrons and electrons in one 34s2- jon. (3)
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Mark schemes

1 Counting particles in atoms and ions

Question 1.1 Check it . Back to question

Part Answer Marks
protons = 16 1
neutrons =34 - 16 = 18 1
electrons =16 +2 =18 1
Total 3

Question 1.2 Apply it « Back to question

Part Answer Marks

(a) atom has 23 + 3 = 26 electrons, so 26 protons 1

(a) Xis iron, Fe 1

(b) 26 +30=56 1
Total 3

Common wrong answers: For $**, 14 electrons (subtracting 2) or 34 protons (using A). For X**, choosing
vanadium (Z = 23) because the electron count was taken as Z.

2 Defining and using isotopes

Question 2.1 Check it « Back to question
Part Answer Marks
all have 18 protons (same element) i}
18, 20 and 22 neutrons respectively 1
Total 2
Question 2.2 Apply it « Back to question
Part Answer Marks
(a) same number of electrons / same electron configuration (1s°2s°2p°®3s?) 1
(a) chemical reactions depend on electrons (outer electrons) 1
(b) mass of atom / density / rate of diffusion 1
Total 3

Common wrong answers: "Same element, different mass" without protons and neutrons scores
nothing. "Similar chemical properties" alone is not enough: they are the same.
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