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GCE AS / A LEVEL — CHEMISTRY UNIT 1 SUPPLEMENTARY QUESTION PACK

Sourced from legacy 1092-02 (CH2) papers · New spec Unit 1 Topic 9 · AS unit, 80 marks, 1h 30min paper

REVISE.wales

CHEMISTRY — UNIT 1 · IONIC, COVALENT &
METALLIC BONDING
Topic 1.4 — Bonding types: ionic, covalent (incl. dative), metallic, and heterolytic/homolytic

fission

Recognising the three primary bonding types, drawing dot-and-cross diagrams for ionic and

covalent compounds (including dative covalent), and explaining why some pairs of elements bond

ionically while others bond covalently.

Legacy 2008 specification · CH2 source

Estimated time for entire question pack: ~1 h 38 min

Derived from the legacy CH2 paper’s pace of ~1.1 min/mark, padded for long-prose answers (61 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 supplementary practice question pack for new-

spec Unit 1. It contains every legacy WJEC CH2 question (2008

modular spec, Jun 2009 – Jun 2016) that maps onto 2015 AS

Unit 1 Topic 1.4 — bonding, intermolecular forces, solid

structures and periodicity were assessed in the old CH2

module but now belong in Unit 1 under the 2015 specification.

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 Q4 2

2 Jun 13 Q6 12

3 Jan 14 Q7 12

4 Jun 14 Q3 2

Q Source Max Mark

5 Jun 15 Q2 2

6 Jun 15 Q10 16

7 Jun 16 Q3 2

8 Jun 16 Q9 13

Total 61



PAGE 2 · SPECIFICATION REMINDER Chemistry · 1.4 · 2015 spec

Ionic, Covalent & Metallic Bonding — 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 1.4.

Ionic bonding

Electrostatic attraction between oppositely charged
ions.

Forms between metal + non-metal: e– transferred.

Dot-and-cross: show outer e– transferred and final

charges, e.g. Na+[O]2–.

Strong, omnidirectional ⇒ high m.p., conducts when

molten/aqueous.

Covalent bonding

Shared pair of electrons between atoms (typically non-
metals).

Sigma (σ) head-on overlap; pi (π) sideways for

double/triple bonds.

Dot-and-cross: show shared pairs in overlap region.

Single (C–C), double (C=C), triple (N≡N).

Dative (coordinate) covalent

Both electrons supplied by one atom (the donor).

Examples: NH4
+, H3O+, AlCl4

–, NH3·BF3.

Once formed, indistinguishable from a normal covalent
bond.

Shown with an arrow from donor to acceptor.

Metallic bonding & fission

Lattice of positive ions in a ‘sea’ of delocalised valence
e–.

Explains conductivity, malleability, lustre.

Homolytic fission: bond breaks evenly ⇒ two radicals.

Heterolytic fission: bond breaks unevenly ⇒ cation +
anion.

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



PAGE 3 · CRIB SHEET Chemistry · 1.4 · 2015 spec

Ionic, Covalent & Metallic Bonding in one page

Quick-reference notes — revisit before each question.

Ionic dot-cross

Show metal losing e– (no e– in outer

shell of M+); non-metal gaining e– (full

octet, often with brackets and charge
label).

Covalent dot-cross

Each atom contributes e– to overlap.
Show shared pair(s) in middle; non-
bonded e– on outside. Both atoms gain
a noble-gas configuration.

Spotting ionic vs covalent

Compare Δχ (electronegativity). Large ⇒
ionic (NaCl, MgO). Small ⇒ covalent
(Cl2, CH4). Borderline cases (AlCl3) often

covalent.

Dative bond pointer

Look for atom with lone pair donating
to atom with empty orbital. Drawn as

arrow donor → acceptor. Once formed,
identical to ordinary covalent.

Metallic

Cations + delocalised e–. More valence
e– or smaller cation ⇒ stronger bond. Al

> Mg > Na.

Bond fission

Homolytic = radicals (UV / heat, non-
polar bonds). Heterolytic = ions (polar

bonds, polar solvents).

Crib sheet — revision compilation for Chemistry Unit 1 Topic 9. Questions begin overleaf.



Question 1 WJEC CH2 Jan 2010 · Q4 2 marks



Question 2 WJEC CH2 Jun 2013 · Q6 12 marks



Question 3 WJEC CH2 Jan 2014 · Q7 12 marks



Question 3 (cont.) WJEC CH2 Jan 2014 · Q7 12 marks



Question 4 WJEC CH2 Jun 2014 · Q3 2 marks



Question 5 WJEC CH2 Jun 2015 · Q2 2 marks



Question 6 WJEC CH2 Jun 2015 · Q10 16 marks



Question 6 (cont.) WJEC CH2 Jun 2015 · Q10 16 marks



Question 6 (cont.) WJEC CH2 Jun 2015 · Q10 16 marks



Question 6 (cont.) WJEC CH2 Jun 2015 · Q10 16 marks



Question 6 (cont.) WJEC CH2 Jun 2015 · Q10 16 marks



Question 6 (cont.) WJEC CH2 Jun 2015 · Q10 16 marks



Question 7 WJEC CH2 Jun 2016 · Q3 2 marks



Question 8 WJEC CH2 Jun 2016 · Q9 13 marks



Question 8 (cont.) WJEC CH2 Jun 2016 · Q9 13 marks



END OF QUESTION PACK

8 questions · 61 marks · ~1 h 38 min
Source: WJEC CH2 (2008 modular spec, Jun 2009 – Jun 2016)
Curated for WJEC Chemistry 2015 spec AS Unit 1 — Topic 9 (1.4)

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


