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CHEMISTRY — UNIT 1 · MASS SPECTROMETRY

Topic 1.2 — Mass spectrometer interpretation, m/z and isotope abundances

Interpreting mass spectra to deduce isotope composition, identify molecular ions, and calculate relative atomic

masses of multi-isotope elements.

LEGACY 2008 SPECIFICATION

Estimated time for entire question pack: ~1 h 22 min

Derived from the legacy CH1 paper’s pace of ~1.1 min/mark, padded for long-prose answers (51 marks over 7 questions).

You are advised to not attempt to complete all of this in one sitting.

ABOUT THIS QUESTION PACK

This is a comprehensive practice question pack, not

a single mock paper. It contains every question from

the legacy WJEC CH1 papers (2008 modular spec, Jan
2009 – Jun 2016) that maps onto the new-spec AS Unit

1 Topic 1.2.

Questions are ordered by source paper date.

INSTRUCTIONS

Use black ink or black ball-point pen. Show all working

— quality of written communication will affect marks.
A calculator is allowed. You may need the WJEC

Periodic Table / Data Booklet.

All question content is © WJEC CBAC Ltd. and reproduced

for revision purposes.

For Examiner’s use only

Q Source Max Mark

1 Jan 10 Q7 14

2 Jun 10 Q3 2

3 Jun 11 Q3 1

4 Jun 13 Q9 13

Q Source Max Mark

5 Jan 14 Q6 8

6 Jun 14 Q9 11

7 Jun 16 Q4 2

Total 51



PAGE 2 ·  SPECIFICATION REMINDER Chemistry · 1.2 · 2015 spec

Mass Spectrometry — what the new spec asks
WJEC GCE AS / A Level Chemistry (from 2015) · Unit 1: The Language of Chemistry, Structure of Matter &

Simple Reactions · Topic 1.2.

How the mass spectrometer works

Sample is vaporised, ionised, accelerated, deflected,

detected.

Ionisation: electron impact knocks out one electron ⇒

+1 cation.

Heavier ions deflect less; lighter ions deflect more.

Detector signal converted to mass spectrum (m/z vs
% abundance).

Reading a mass spectrum

Each peak = a unique isotope or fragment.

x-axis = m/z (mass-to-charge ratio); y-axis = relative
abundance.

Tallest peak = base peak (most abundant ion).

Molecular ion (M+) gives the relative molecular mass.

Calculating relative atomic mass

Ar = Σ (isotope mass × % abundance) / 100.

Worked example: Cl is 75% 35Cl + 25% 37Cl ⇒ Ar = 35.5.

Diatomic / polyatomic ions

Cl2: peaks at m/z 70 (35-35), 72 (35-37), 74 (37-37).

Intensity ratios reveal isotope composition.

Br2: 79-79, 79-81, 81-81 in 1:2:1 ratio.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Mass Spectrometry in one page
Quick-reference notes — revisit before each question.

Five-step process

1. Vaporisation.

2. Ionisation (electron impact).

3. Acceleration.

4. Deflection (magnetic field).

5. Detection (current proportional to
abundance).

Spectrum axes

x-axis: m/z (since charge usually +1,

this equals mass).

y-axis: relative abundance.

Calculating Ar

Multiply each isotope mass by its
abundance.

Sum and divide by 100.

Worked: Ne 90% 20, 10% 22 ⇒ Ar = 20.2.

Cl2 spectrum

3 molecular ion peaks at m/z 70, 72,

74.

Ratio 9:6:1 (from 75% × 75% etc.).

Br2 spectrum

Bromine: 50% 79, 50% 81.

Br2: peaks at 158, 160, 162 in 1:2:1.

Fragmentation

Beyond AS: molecular ion can
fragment to smaller ions.

Each fragment gives a peak.

Crib sheet — revision compilation for Chemistry Unit 1 Topic 3. Questions begin overleaf.



Question 1 WJEC CH1 Jan 2010 · Q7 14 marks



Question 1 (cont.) WJEC CH1 Jan 2010 · Q7 14 marks



Question 1 (cont.) WJEC CH1 Jan 2010 · Q7 14 marks



Question 2 WJEC CH1 Jun 2010 · Q3 2 marks



Question 3 WJEC CH1 Jun 2011 · Q3 1 marks



Question 4 WJEC CH1 Jun 2013 · Q9 13 marks



Question 4 (cont.) WJEC CH1 Jun 2013 · Q9 13 marks



Question 5 WJEC CH1 Jan 2014 · Q6 8 marks



Question 5 (cont.) WJEC CH1 Jan 2014 · Q6 8 marks



Question 6 WJEC CH1 Jun 2014 · Q9 11 marks



Question 6 (cont.) WJEC CH1 Jun 2014 · Q9 11 marks



Question 7 WJEC CH1 Jun 2016 · Q4 2 marks



END OF QUESTION PACK

7 questions · 51 marks · ~1 h 22 min

Source: WJEC CH1 (2008 modular spec, Jan 2009 – Jun 2016)

Curated for WJEC Chemistry 2015 spec AS Unit 1 — Topic 3 (1.2)

© WJEC CBAC Ltd. Pack layout © revise.wales for revision purposes only.


