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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 11 · AS unit, 80 marks, 1h 30min paper

REVISE.wales

CHEMISTRY — UNIT 1 · SHAPES OF MOLECULES
(VSEPR)
Topic 1.4 — Valence shell electron pair repulsion theory and molecular geometry

Predicting molecular shape from bonding pair / lone pair counts: linear, trigonal planar, tetrahedral,

trigonal pyramidal, bent, trigonal bipyramidal, octahedral. Bond angles and how lone pairs distort

them.

Legacy 2008 specification · CH2 source

Estimated time for entire question pack: ~1 h 58 min

Derived from the legacy CH2 paper’s pace of ~1.1 min/mark, padded for long-prose answers (74 marks over 9 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 Jun 09 Q9 14

2 Jan 10 Q3 3

3 Jun 10 Q1 2

4 Jun 10 Q7 14

5 Jan 11 Q3 1

Q Source Max Mark

6 Jan 11 Q6 12

7 Jan 13 Q10 14

8 Jan 14 Q8 12

9 Jun 14 Q6 2

Total 74



PAGE 2 · SPECIFICATION REMINDER Chemistry · 1.4 · 2015 spec

Shapes of Molecules (VSEPR) — 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.

VSEPR principle

Electron pairs around a central atom repel and adopt
positions of max separation.

Counts bonding pairs and lone pairs (multiple bonds

count as one pair).

Lone pair repulsion > lone-bond > bond-bond ⇒ bond

angles reduced where lone pairs present.

Common shapes & angles

2 pairs: linear, 180° (BeCl2, CO2).

3 pairs: trigonal planar, 120° (BF3).

4 pairs: tetrahedral, 109.5° (CH4).

5 pairs: trigonal bipyramidal, 90°/120° (PCl5).

6 pairs: octahedral, 90° (SF6).

Lone pairs distort shapes

NH3: 4 pairs, 1 lone ⇒ trigonal pyramidal, 107°.

H2O: 4 pairs, 2 lone ⇒ bent, 104.5°.

XeF2: 5 pairs, 3 lone ⇒ linear (lone pairs occupy

equatorial positions).

Trend: each extra lone pair reduces bond angle by ~2.5°.

Predicting a shape

Count valence e– on central atom.

Add 1 per single-bonded atom; adjust for charge (+
subtract, – add).

Divide by 2 ⇒ total electron pairs.

Subtract bonded atoms ⇒ lone pairs; choose geometry

that maximises lone-pair separation.

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



PAGE 3 · CRIB SHEET Chemistry · 1.4 · 2015 spec

Shapes of Molecules (VSEPR) in one page
Quick-reference notes — revisit before each question.

Counting pairs

Outer e– on central atom + 1 per single-
bonded atom ± charge. /2 = pairs.
Subtract atoms = lone pairs.

Shape table

2 BP / 0 LP: linear (180°)
3/0: trig planar (120°)
4/0: tetrahedral (109.5°)
3/1: pyramidal (107°)

2/2: bent (104.5°)
5/0: TBP
6/0: octahedral (90°)

Lone pair effect

Each lone pair ≈ −2.5° to bond angle.
NH3 107° (1 LP); H2O 104.5° (2 LP).

Multiple bonds

Double / triple bonds count as ONE
region of e– density. CO2: 2 double

bonds + 0 LP ⇒ linear.

Tricky ones

XeF2: 3 LP equatorial in TBP ⇒ linear.

SF4: 1 LP equatorial in TBP ⇒ see-saw.

BrF3: 2 LP ⇒ T-shaped.

Ions

NH4
+: lost 1 e– from N ⇒ 4 BP, 0 LP ⇒

tetrahedral 109.5°.

NO3
–: 3 regions ⇒ trig planar 120°.

Crib sheet — revision compilation for Chemistry Unit 1 Topic 11. Questions begin overleaf.



Question 1 WJEC CH2 Jun 2009 · Q9 14 marks



Question 1 (cont.) WJEC CH2 Jun 2009 · Q9 14 marks



Question 1 (cont.) WJEC CH2 Jun 2009 · Q9 14 marks



Question 1 (cont.) WJEC CH2 Jun 2009 · Q9 14 marks



Question 2 WJEC CH2 Jan 2010 · Q3 3 marks



Question 3 WJEC CH2 Jun 2010 · Q1 2 marks



Question 4 WJEC CH2 Jun 2010 · Q7 14 marks



Question 4 (cont.) WJEC CH2 Jun 2010 · Q7 14 marks



Question 5 WJEC CH2 Jan 2011 · Q3 1 marks



Question 6 WJEC CH2 Jan 2011 · Q6 12 marks



Question 7 WJEC CH2 Jan 2013 · Q10 14 marks



Question 7 (cont.) WJEC CH2 Jan 2013 · Q10 14 marks



Question 8 WJEC CH2 Jan 2014 · Q8 12 marks



Question 8 (cont.) WJEC CH2 Jan 2014 · Q8 12 marks



Question 9 WJEC CH2 Jun 2014 · Q6 2 marks



Question 9 (cont.) WJEC CH2 Jun 2014 · Q6 2 marks



END OF QUESTION PACK

9 questions · 74 marks · ~1 h 58 min
Source: WJEC CH2 (2008 modular spec, Jun 2009 – Jun 2016)

Curated for WJEC Chemistry 2015 spec AS Unit 1 — Topic 11 (1.4)

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


