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GCE A LEVEL — CHEMISTRY UNIT 4 QUESTION PACK

1095-01 (Legacy CH4) · New spec Unit 4 Topic 3 · A2 unit, first sat 2017, 80 marks, 1h 45min paper

REVISE.wales

CHEMISTRY — UNIT 4 · NMR & Chromatography
Spectroscopy
Topic 4.8 — Instrumental analysis: 1H and 13C NMR, mass spectrometry fragmentation and

chromatography (TLC, GC, HPLC)

Interpreting low and high resolution 1H NMR (chemical shift, integration, splitting, n+1 rule), 13C NMR

carbon counts, identifying fragments in mass spectra, TMS reference, deuterated solvents, and

using Rf and retention times in TLC, GC and HPLC.

Legacy 2008 specification

Estimated time for entire question pack: ~4 h 8 min

Derived from the legacy CH4 paper’s pace of ~1.3 min/mark, padded for long-prose and synthesis answers (155 marks over
8 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

CH4 papers (2008 modular spec, Jan 2010 – Jun 2016) that

maps onto the new-spec A2 Unit 4 Topic 4.8.

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 will 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 Q3 15

2 Jan 11 Q5 20

3 Jun 11 Q4 20

4 Jan 12 Q5 20

Q Source Max Mark

5 Jan 13 Q5 20

6 Jun 14 Q5 20

7 Jun 15 Q5 20

8 Jun 16 Q4 20

Total 155
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NMR & Chromatography Spectroscopy — what the new spec asks

WJEC GCE A Level Chemistry (from 2015) · Unit 4: Organic Chemistry & Analysis · Topic 4.8.

1H NMR — chemical shift

δ (ppm) relative to TMS (0 ppm).

Higher δ for protons near electronegative atoms (–OH,
halogens, –C=O, aromatic).

CH3R: 0.7–1.6 ppm; aromatic H: 6.5–8.0 ppm; RCHO: 9.0–

10.5 ppm; RCOOH: 10–13 ppm.

Use deuterated solvent (CDCl3); D2O shake removes O–

H, N–H signals.

Integration & splitting

Integration trace height ∝ number of equivalent H
giving rise to peak.

Splitting by n equivalent neighbouring H → (n+1) peaks

(multiplicity).

Singlet, doublet, triplet, quartet, multiplet

(sin/d/t/q/m).

–OH and N–H usually broad singlets (rapid exchange).

13C NMR

Detects only carbon-bonded environments; 0–220 ppm

scale.

All peaks singlets (proton-decoupled).

Number of distinct peaks = number of non-equivalent C

environments.

Useful for symmetric molecules to confirm structure.

Mass spectrometry fragments

Molecular ion M+·: gives Mr.

Common losses: 15 (CH3), 17 (OH), 29 (CHO or C2H5), 28

(CO), 43 (CH3CO or C3H7), 45 (COOH).

Isotopic pattern: 35Cl/37Cl 3:1; 79Br/81Br 1:1.

M+1 peak useful for counting carbons (~1.1% × n).

Chromatography basics

Two phases: stationary (solid/liquid coating) + mobile

(liquid or gas).

Separation by relative affinity for the two phases.

TLC: Rf = distance moved by spot ÷ distance moved by

solvent.

Identify components by Rf match with known

standards.

GC & HPLC

GC: mobile = inert gas (N2, He); stationary = liquid film

on column.

Retention time tR identifies components; peak area ∝

amount.

HPLC: liquid mobile phase pumped at high pressure

through tightly packed column.

HPLC useful for non-volatile compounds (drugs,

proteins); often combined with mass spec (LC-MS).

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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NMR & Chromatography Spectroscopy in one page

Quick-reference notes — revisit before each question.

Key 1H shifts

R2CH2: 1.2–1.5

R–O–CH3: 3.3–3.9

ArCH3: 2.3

Ar–H: 6.5–8.0
RCHO: 9–10.5

RCOOH: 10–13

n+1 rule

Number of peaks in a signal = n+1 where
n = number of equivalent H on adjacent
carbon(s). Doublet (n=1), triplet (n=2),
quartet (n=3).

D2O shake

O–H and N–H exchange with D → their

signal disappears or shifts to OD peak
at 4.8 ppm. Lets you identify
exchangeable Hs.

13C NMR

Each chemically distinct C gives one
singlet (proton-decoupled). Equivalent

carbons (in symmetric molecules) give
one peak. Count peaks → count
environments.

MS fragments

M–15: loss of CH3.

M–17: loss of OH.
M–28: loss of CO (ketone) or C2H4.

M–29: loss of CHO (aldehyde).

M–43: loss of CH3CO (methyl ketone).

Rf values

Rf = (distance spot ↑ from origin) /

(distance solvent ↑ from origin). Range
0–1. Identifies a component by
comparing to known standards on the

same plate.

Crib sheet — revision compilation for Chemistry Unit 4 Topic 3. Questions begin overleaf.
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END OF QUESTION PACK

8 questions · 155 marks · ~4 h 8 min
Source: WJEC CH4 (2008 modular spec, Jan 2010 – Jun 2016)

Curated for WJEC Chemistry 2015 spec A2 Unit 4 — Topic 3 (4.8)

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


