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CHEMISTRY — UNIT 2 · HALOGENOALKANES
&MDASH; SUBSTITUTION & ELIMINATION
Topic 2.6 — Halogenoalkanes: nucleophilic substitution, elimination and reaction

mechanisms

Halogenoalkane chemistry: identifying electrophiles, nucleophiles and free radicals, converting

halogenoalkanes to alcohols by nucleophilic substitution with aqueous OH–, the competing

elimination pathway with alcoholic OH–, and heterolytic bond fission.

Legacy 2008 specification

Estimated time for entire question pack: ~1 h 30 min

Derived from the legacy CH2 paper’s pace of ~1.1 min/mark, padded for long-prose answers (56 marks over 5 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

CH2 papers (2008 modular spec, Jan 2010 – Jun 2016) that

maps onto the new-spec AS Unit 2 Topic 2.6.

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 Q8 13

2 Jun 10 Q11 15

3 Jan 12 Q10 15

Q Source Max Mark

4 Jun 13 Q4 2

5 Jun 14 Q10 11

Total 56



PAGE 2 · SPECIFICATION REMINDER Chemistry · 2.6 · 2015 spec

Halogenoalkanes — Substitution & Elimination — what the new spec

asks

WJEC GCE AS / A Level Chemistry (from 2015) · Unit 2: Energy, Rate & Chemistry of Carbon Compounds · Topic
2.6.

Halogenoalkanes — basics

C–X bond is polar (X = Cl/Br/I more electronegative).

Polarity makes Cδ+ susceptible to nucleophilic attack.

Bond strength: C–I < C–Br < C–Cl — iodoalkanes most

reactive.

Nucleophilic substitution (SN)

RX + OH– (aq) → ROH + X–.

Aqueous KOH or NaOH, warmed: gives alcohol.

Other nucleophiles: CN– → nitrile; NH3 → amine.

Curly arrows from nucleophile lone pair → carbon; X

leaves with both electrons.

Elimination

RX + OH– (ethanolic) → alkene + H2O + X–.

Alcoholic KOH, heated: gives alkene.

β-H removed; X leaves; C=C forms.

Heterolytic vs homolytic fission

Heterolytic: both electrons go to one atom ⇒ ions.

Homolytic: one electron each ⇒ radicals.

Polar C–X bonds fission heterolytically in SN

mechanisms.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »



PAGE 3 · CRIB SHEET Chemistry · 2.6 · 2015 spec

Halogenoalkanes — Substitution & Elimination in one page

Quick-reference notes — revisit before each question.

Bond polarity

Cδ+–Xδ–. Nucleophile attacks the Cδ+.

Reactivity order

C–I (240) < C–Br (276) < C–Cl (340 kJ

mol–1). Weakest = most reactive ⇒

iodides fastest.

SN arrows

Curly arrow: nucleophile lone pair →

Cδ+. Second arrow: C–X bond → X.

Product alcohol + X–.

Substitution vs elimination

Aqueous KOH — warmed ⇒ substitution
(alcohol). Ethanolic KOH — heated ⇒

elimination (alkene).

Hydroxide nucleophile

OH– uses lone pair on O. NH3: uses lone

pair on N (gives amine + HX salt).

Test for halides

Hydrolyse with NaOH(aq); acidify with
HNO3; add AgNO3. Cl: white; Br: cream; I:

pale yellow precipitate.

Crib sheet — revision compilation for Chemistry Unit 2 Topic 4. Questions begin overleaf.



Question 1 WJEC CH2 Jan 2010 · Q8 13 marks



Question 1 (cont.) WJEC CH2 Jan 2010 · Q8 13 marks



Question 2 WJEC CH2 Jun 2010 · Q11 15 marks



Question 2 (cont.) WJEC CH2 Jun 2010 · Q11 15 marks



Question 2 (cont.) WJEC CH2 Jun 2010 · Q11 15 marks



Question 3 WJEC CH2 Jan 2012 · Q10 15 marks



Question 3 (cont.) WJEC CH2 Jan 2012 · Q10 15 marks



Question 3 (cont.) WJEC CH2 Jan 2012 · Q10 15 marks



Question 3 (cont.) WJEC CH2 Jan 2012 · Q10 15 marks



Question 3 (cont.) WJEC CH2 Jan 2012 · Q10 15 marks



Question 4 WJEC CH2 Jun 2013 · Q4 2 marks



Question 5 WJEC CH2 Jun 2014 · Q10 11 marks



Question 5 (cont.) WJEC CH2 Jun 2014 · Q10 11 marks



END OF QUESTION PACK

5 questions · 56 marks · ~1 h 30 min
Source: WJEC CH2 (2008 modular spec, Jan 2010 – Jun 2016)

Curated for WJEC Chemistry 2015 spec AS Unit 2 — Topic 4 (2.6)

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


