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GCE A LEVEL — CHEMISTRY UNIT 3 QUESTION PACK

1095-01 (Legacy CH5) · New spec Unit 3 Topic 7 · A2 unit, first sat 2017, 80 marks, 1h 45min paper

REVISE.wales

CHEMISTRY — UNIT 3 · Acid-Base Equilibria — pH, Ka
& Buffers
Topic 3.9 — Brønsted-Lowry acids and bases, Ka / pKa, pH of strong and weak acids, buffer

solutions, titration curves and indicators

Brønsted-Lowry conjugate acid/base pairs, Ka & pKa, calculating pH of strong / weak acids and

bases, buffer composition (Henderson–Hasselbalch), titration-curve shapes and selecting

indicators by pKIn.

Legacy 2008 specification

Estimated time for entire question pack: ~1 h 23 min

Derived from the legacy CH5 paper’s pace of ~1.3 min/mark, padded for long-prose and calculation answers (52 marks
over 4 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

CH5 papers (2008 modular spec, Jun 2010 – Jun 2016) that

maps onto the new-spec A2 Unit 3 Topic 3.9.

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 Jun 10 Q2 13

2 Jun 13 Q3 15

Q Source Max Mark

3 Jun 14 Q2 12

4 Jun 16 Q2 12

Total 52



PAGE 2 · SPECIFICATION REMINDER Chemistry · 3.9 · 2015 spec

Acid-Base Equilibria — pH, Ka & Buffers — what the new spec asks

WJEC GCE A Level Chemistry (from 2015) · Unit 3: Physical & Inorganic Chemistry · Topic 3.9.

Brønsted-Lowry definitions

Acid: proton (H+) donor.

Base: proton acceptor.

Conjugate pairs differ by one H+ (e.g. CH3COOH /

CH3COO−).

Water is amphiprotic.

Kw & pH

Kw = [H+][OH−] = 1.0 × 10−14 mol2 dm−6 at 25 °C.

Increases with T (water self-ionisation endothermic).

pH = −log10[H+]; pOH = −log10[OH−]; pH + pOH = 14 at 25

°C.

Strong acid HA → full dissociation, [H+] = c.

Ka & weak acid pH

HA ⇀ H+ + A−; Ka = [H+][A−] / [HA].

pKa = −log10 Ka.

Assume [H+] = [A−] = x, [HA] ≈ c0.

⇒ [H+] = √(Ka · c0).

Buffers

Weak acid + salt of conjugate base (e.g. CH3COOH +

CH3COONa).

Resists pH change on adding small amounts of H+ or

OH−.

pH = pKa + log([A−]/[HA]) (Henderson–Hasselbalch).

Maximum buffer capacity when [A−] = [HA] ⇒ pH = pKa.

Titration curves

Strong acid + strong base: sharp jump 3 → 11 at

equivalence.

Weak acid + strong base: gradual rise; equivalence pH >

7.

Strong acid + weak base: equivalence pH < 7.

Weak + weak: no sharp jump; cannot determine
equivalence accurately.

Indicators

Indicator HIn ⇀ H+ + In−: pKIn determines colour-change

range.

Choose indicator with pKIn within the equivalence-

region jump.

Methyl orange (pKIn 3.7) for strong acid / weak base.

Phenolphthalein (pKIn 9.3) for weak acid / strong base.

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



PAGE 3 · CRIB SHEET Chemistry · 3.9 · 2015 spec

Acid-Base Equilibria — pH, Ka & Buffers in one page

Quick-reference notes — revisit before each question.

Strong vs weak

Strong: full dissociation in water (HCl,
HNO3, H2SO4, NaOH).

Weak: partial dissociation (CH3COOH,

NH3) ⇒ Ka < 1.

pH (strong acid)

[H+] = c (acid concentration). pH = −log10
c. Example: 0.10 M HCl ⇒ pH 1.00.

pH (weak acid)

[H+] = √(Ka c). Example: 0.10 M CH3COOH

(Ka = 1.7×10−5) ⇒ [H+] = 1.3×10−3, pH 2.87.

Buffer pH

pH = pKa + log([A−]/[HA]). Adding equal

amounts: pH = pKa. Resists change

because of large reservoirs of HA & A−.

Titration choice

Strong+strong: methyl orange OR
phenolphthalein.
Weak acid + strong base:

phenolphthalein.
Strong acid + weak base: methyl orange.

Equivalence point

Moles acid = moles base added. For
weak/strong pairs, the salt formed
hydrolyses ⇒ equivalence pH ≠ 7.

Crib sheet — revision compilation for Chemistry Unit 3 Topic 7. Questions begin overleaf.



Question 1 WJEC CH5 Jun 2010 · Q2 13 marks



Question 1 (cont.) WJEC CH5 Jun 2010 · Q2 13 marks



Question 1 (cont.) WJEC CH5 Jun 2010 · Q2 13 marks



Question 2 WJEC CH5 Jun 2013 · Q3 15 marks



Question 2 (cont.) WJEC CH5 Jun 2013 · Q3 15 marks



Question 2 (cont.) WJEC CH5 Jun 2013 · Q3 15 marks



Question 2 (cont.) WJEC CH5 Jun 2013 · Q3 15 marks



Question 3 WJEC CH5 Jun 2014 · Q2 12 marks



Question 3 (cont.) WJEC CH5 Jun 2014 · Q2 12 marks



Question 4 WJEC CH5 Jun 2016 · Q2 12 marks



Question 4 (cont.) WJEC CH5 Jun 2016 · Q2 12 marks



Question 4 (cont.) WJEC CH5 Jun 2016 · Q2 12 marks



Question 4 (cont.) WJEC CH5 Jun 2016 · Q2 12 marks



END OF QUESTION PACK

4 questions · 52 marks · ~1 h 23 min
Source: WJEC CH5 (2008 modular spec, Jun 2010 – Jun 2016)

Curated for WJEC Chemistry 2015 spec A2 Unit 3 — Topic 7 (3.9)

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


