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GCE AS / A LEVEL — CHEMISTRY UNIT 2 QUESTION PACK

1092-01 (Legacy CH2) · New spec Unit 2 Topic 2 · AS unit, first sat 2016, 80 marks, 1h 30min paper

REVISE.wales

CHEMISTRY — UNIT 2 · ALKANES, CRACKING &
FREE-RADICAL SUBSTITUTION
Topic 2.5 — Alkanes: combustion, fractional distillation, cracking and free-radical

substitution

Properties and reactions of alkanes: complete and incomplete combustion, fractional distillation of

crude oil, thermal and catalytic cracking, and the free-radical mechanism for halogenation (initiation

/ propagation / termination).

Legacy 2008 specification

Estimated time for entire question pack: ~5 h 2 min

Derived from the legacy CH2 paper’s pace of ~1.1 min/mark, padded for long-prose answers (189 marks over 19 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 2.5.

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 Jun 09 Q7 15

2 Jan 10 Q7 13

3 Jun 10 Q4 2

4 Jun 10 Q5 1

5 Jun 10 Q6 11

6 Jun 10 Q9 12

7 Jan 11 Q10 19

8 Jun 11 Q7 16

9 Jun 11 Q8 13

10 Jan 12 Q9 14

Q Source Max Mark

11 Jun 12 Q1 2

12 Jun 12 Q8 9

13 Jan 13 Q9 16

14 Jun 13 Q1 1

15 Jun 13 Q9 13

16
Jan 14
Q12 14

17 Jun 14 Q8 16

18 Jun 15 Q7 1

19 Jun 16 Q5 1

Total 189



PAGE 2 · SPECIFICATION REMINDER Chemistry · 2.5 · 2015 spec

Alkanes, Cracking & Free-Radical Substitution — what the new spec

asks

WJEC GCE AS / A Level Chemistry (from 2015) · Unit 2: Energy, Rate & Chemistry of Carbon Compounds · Topic
2.5.

Alkanes — basics

General formula CnH2n+2; saturated.

Only single C–C and C–H bonds.

Boiling temperature ↑ with chain length and ↓ with

branching.

Sources: fractional distillation of crude oil.

Combustion

Complete: alkane + O2 → CO2 + H2O (excess O2).

Incomplete: produces CO and/or C (soot) — limited O2.

Used as fuels.

Cracking

Thermal cracking: high T, high p ⇒ alkanes + alkenes
(radical mechanism).

Catalytic cracking: zeolite catalyst, 450°C ⇒ branched /

aromatic for petrol.

Converts long-chain alkanes → shorter useful
molecules.

Free-radical substitution

Halogenation of alkanes: CH4 + Cl2 → CH3Cl + HCl (UV).

Initiation: Cl2 → 2Cl· (UV / homolysis).

Propagation: Cl· + CH4 → HCl + CH3·; then CH3· + Cl2 →

CH3Cl + Cl·.

Termination: two radicals combine.

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



PAGE 3 · CRIB SHEET Chemistry · 2.5 · 2015 spec

Alkanes, Cracking & Free-Radical Substitution in one page

Quick-reference notes — revisit before each question.

General formula

CnH2n+2. Methane CH4, ethane C2H6, …

decane C10H22.

Fractional distillation

Crude oil heated → vapour rises up
column; cooler at top ⇒ lighter
fractions (LPG, petrol, kerosene, diesel,
fuel oil, bitumen).

Cracking

Long alkane → shorter alkane + alkene.
Thermal: 700-1000°C, high p. Catalytic:
zeolite, 450°C, lower p.

Complete combustion

CxHy + (x + y/4)O2 → xCO2 + (y/2)H2O.

Strongly exothermic.

FRS mechanism

I: Cl2 ⟶[UV] 2Cl·

P1: Cl· + CH4 → CH3· + HCl

P2: CH3· + Cl2 → CH3Cl + Cl·

T: 2Cl· → Cl2; CH3· + Cl· → CH3Cl

Multiple substitution

Excess Cl2 gives CH2Cl2, CHCl3, CCl4 —

mix of products is FRS’s main

drawback.

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



Question 1 WJEC CH2 Jun 2009 · Q7 15 marks



Question 1 (cont.) WJEC CH2 Jun 2009 · Q7 15 marks



Question 2 WJEC CH2 Jan 2010 · Q7 13 marks



Question 2 (cont.) WJEC CH2 Jan 2010 · Q7 13 marks



Question 3 WJEC CH2 Jun 2010 · Q4 2 marks



Question 4 WJEC CH2 Jun 2010 · Q5 1 marks



Question 5 WJEC CH2 Jun 2010 · Q6 11 marks



Question 6 WJEC CH2 Jun 2010 · Q9 12 marks



Question 6 (cont.) WJEC CH2 Jun 2010 · Q9 12 marks



Question 7 WJEC CH2 Jan 2011 · Q10 19 marks



Question 7 (cont.) WJEC CH2 Jan 2011 · Q10 19 marks



Question 7 (cont.) WJEC CH2 Jan 2011 · Q10 19 marks



Question 7 (cont.) WJEC CH2 Jan 2011 · Q10 19 marks



Question 8 WJEC CH2 Jun 2011 · Q7 16 marks



Question 8 (cont.) WJEC CH2 Jun 2011 · Q7 16 marks



Question 9 WJEC CH2 Jun 2011 · Q8 13 marks



Question 9 (cont.) WJEC CH2 Jun 2011 · Q8 13 marks



Question 10 WJEC CH2 Jan 2012 · Q9 14 marks



Question 10 (cont.) WJEC CH2 Jan 2012 · Q9 14 marks



Question 11 WJEC CH2 Jun 2012 · Q1 2 marks



Question 12 WJEC CH2 Jun 2012 · Q8 9 marks



Question 12 (cont.) WJEC CH2 Jun 2012 · Q8 9 marks



Question 13 WJEC CH2 Jan 2013 · Q9 16 marks



Question 13 (cont.) WJEC CH2 Jan 2013 · Q9 16 marks



Question 13 (cont.) WJEC CH2 Jan 2013 · Q9 16 marks



Question 13 (cont.) WJEC CH2 Jan 2013 · Q9 16 marks



Question 14 WJEC CH2 Jun 2013 · Q1 1 marks



Question 15 WJEC CH2 Jun 2013 · Q9 13 marks



Question 15 (cont.) WJEC CH2 Jun 2013 · Q9 13 marks



Question 16 WJEC CH2 Jan 2014 · Q12 14 marks



Question 16 (cont.) WJEC CH2 Jan 2014 · Q12 14 marks



Question 16 (cont.) WJEC CH2 Jan 2014 · Q12 14 marks



Question 16 (cont.) WJEC CH2 Jan 2014 · Q12 14 marks



Question 16 (cont.) WJEC CH2 Jan 2014 · Q12 14 marks



Question 16 (cont.) WJEC CH2 Jan 2014 · Q12 14 marks



Question 16 (cont.) WJEC CH2 Jan 2014 · Q12 14 marks



Question 17 WJEC CH2 Jun 2014 · Q8 16 marks



Question 17 (cont.) WJEC CH2 Jun 2014 · Q8 16 marks



Question 17 (cont.) WJEC CH2 Jun 2014 · Q8 16 marks



Question 18 WJEC CH2 Jun 2015 · Q7 1 marks



Question 19 WJEC CH2 Jun 2016 · Q5 1 marks



END OF QUESTION PACK

19 questions · 189 marks · ~5 h 2 min
Source: WJEC CH2 (2008 modular spec, Jan 2010 – Jun 2016)

Curated for WJEC Chemistry 2015 spec AS Unit 2 — Topic 2 (2.5)

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


