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CHEMISTRY — UNIT 3 · Chemical Kinetics — Rate
Equations & Orders
Topic 3.5 — Kinetics: rate equations from initial-rates data, orders of reaction, rate constant

k, half-life and rate-determining step

Determining rate equations from initial-rate experiments, identifying orders of reaction graphically

and numerically, computing the rate constant k with units, recognising first-order half-life

behaviour, and proposing the rate-determining step in a multi-step mechanism.

Legacy 2008 specification

Estimated time for entire question pack: ~2 h 27 min

Derived from the legacy CH5 paper’s pace of ~1.3 min/mark, padded for long-prose and calculation answers (92 marks
over 7 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 3.5.

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 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 Q4 12

2 Jun 11 Q3 15

3 Jun 12 Q1 14

4 Jun 13 Q2 11

Q Source Max Mark

5 Jun 14 Q1 10

6 Jun 15 Q5 20

7 Jun 16 Q1 10

Total 92



PAGE 2 · SPECIFICATION REMINDER Chemistry · 3.5 · 2015 spec

Chemical Kinetics — Rate Equations & Orders — what the new spec

asks

WJEC GCE A Level Chemistry (from 2015) · Unit 3: Physical & Inorganic Chemistry · Topic 3.5.

Rate equation basics

rate = k[A]m[B]n: experimentally determined orders,
never from stoichiometry.

Overall order = m + n.

Units of k depend on overall order; first-order ⇒ s−1.

k increases with T (Arrhenius).

Determining orders

Initial rates: vary one [reactant] while keeping others
constant; ratio of rates gives order.

Zero: doubling [A] ⇒ rate unchanged.

First: doubling [A] ⇒ rate × 2.

Second: doubling [A] ⇒ rate × 4.

Graphical methods

Concentration-time: zero = linear; first = exponential

decay (constant half-life).

Rate-concentration: zero = horizontal; first = straight
line through origin; second = curve.

Half-life t½ = ln 2 / k for first-order; independent of [A]0.

Rate-determining step

The slowest step in a multi-step mechanism — sets

overall rate.

Rate equation matches RDS stoichiometry (orders =
coefficients in RDS only).

Species not in rate equation appear after RDS.

Rate equation evidence for mechanism (e.g. SN1 vs

SN2).

Worked examples

I2 + propanone (acid catalysed): rate = k[propanone]

[H+]; I2 not in RDS ⇒ zero order in I2.

S2O8
2− + 2I−: rate = k[S2O8

2−][I−] ⇒ 2nd order overall.

NO2 + CO → NO + CO2: rate = k[NO2]2; CO is zero-order ⇒

2NO2 is the RDS.

Catalysis & activation energy

Catalyst provides lower-Ea pathway; increases k.

Doesn't change ΔH, K, or equilibrium position.

Heterogeneous: surface adsorption (Fe, Pt, V2O5).

Homogeneous: same phase as reactants; intermediate
formed.

© WJEC CBAC Ltd. (spec text). Compilation for revision use only. Crib sheet »
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Chemical Kinetics — Rate Equations & Orders in one page

Quick-reference notes — revisit before each question.

Initial rates method

Hold all [reactant] constant except one;
vary that one. Order in X = log(rate ratio)
/ log([X] ratio). Repeat for all reactants.

Half-life trick

If t½ constant ⇒ first order in that

reactant. t½ = 0.693 / k.

Units of k

0th order: mol dm−3 s−1

1st: s−1

2nd: dm3 mol−1 s−1

3rd: dm6 mol−2 s−1

RDS spotting

Sum of orders in rate equation =
molecularity of RDS. Species not in rate
eqn appear in steps after RDS.

Iodination of propanone

rate = k[CH3COCH3][H+]. I2 is zero-order

⇒ RDS is enolisation, not iodination.

Catalyst

Provides alternative pathway with lower
Ea. K and ΔH unchanged. Same effect

on forward and reverse rates.

Crib sheet — revision compilation for Chemistry Unit 3 Topic 4. Questions begin overleaf.



Question 1 WJEC CH5 Jun 2010 · Q4 12 marks



Question 2 WJEC CH5 Jun 2011 · Q3 15 marks



Question 2 (cont.) WJEC CH5 Jun 2011 · Q3 15 marks



Question 2 (cont.) WJEC CH5 Jun 2011 · Q3 15 marks



Question 2 (cont.) WJEC CH5 Jun 2011 · Q3 15 marks



Question 3 WJEC CH5 Jun 2012 · Q1 14 marks



Question 3 (cont.) WJEC CH5 Jun 2012 · Q1 14 marks



Question 3 (cont.) WJEC CH5 Jun 2012 · Q1 14 marks



Question 4 WJEC CH5 Jun 2013 · Q2 11 marks



Question 4 (cont.) WJEC CH5 Jun 2013 · Q2 11 marks



Question 4 (cont.) WJEC CH5 Jun 2013 · Q2 11 marks



Question 4 (cont.) WJEC CH5 Jun 2013 · Q2 11 marks



Question 5 WJEC CH5 Jun 2014 · Q1 10 marks



Question 5 (cont.) WJEC CH5 Jun 2014 · Q1 10 marks



Question 6 WJEC CH5 Jun 2015 · Q5 20 marks



Question 6 (cont.) WJEC CH5 Jun 2015 · Q5 20 marks



Question 6 (cont.) WJEC CH5 Jun 2015 · Q5 20 marks



Question 6 (cont.) WJEC CH5 Jun 2015 · Q5 20 marks



Question 7 WJEC CH5 Jun 2016 · Q1 10 marks



Question 7 (cont.) WJEC CH5 Jun 2016 · Q1 10 marks



Question 7 (cont.) WJEC CH5 Jun 2016 · Q1 10 marks



Question 7 (cont.) WJEC CH5 Jun 2016 · Q1 10 marks



END OF QUESTION PACK

7 questions · 92 marks · ~2 h 27 min
Source: WJEC CH5 (2008 modular spec, Jun 2010 – Jun 2016)

Curated for WJEC Chemistry 2015 spec A2 Unit 3 — Topic 4 (3.5)

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


