PEARSON EDEXCEL - INTERNATIONAL A-LEVEL . CHEMISTRY  EXERCISE
SHEET

6.2.1 Titration analysis and
equilibrium constants
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Objective

Build a titration answer end to end: concordant titres and the mean, the indicator with
its colour change, an expected titre from a data-book value, and an equilibrium constant
with derived units — then diagnose the discrepancy. Original practice for WCH16 Q2
(Summer 2025) and CP13a/b context.

1 Key knowledge and worked examples

B Concordant titres only

Titres within 0.2 ecm® are concordant and enter the mean; a rough or stray first

titre does not. Readings: 9.95 (excluded — 0.5 off the others), 9.55, 9.45 — mean
= (9.55 +9.45)/2 = 9.50 cm®. Quote titres to 0.05 cm?.

B Tndicator and endpoint

Strong acid—strong base: any screen indicator. Here HCI into Ca(OH),: methyl or-
ange, yellow — orange, or phenolphthalein, pink — colourless. The direction
is read from the alkali’s colour before to the acid’s after.

B The expected titre chain
Data-book solubility 1.56 g dm~2, M,(Ca(OH)y) = 74.1:

¢=1.56/74.1 = 0.0211 moldm

n = 0.0211 x 0.0250 = 5.26 x 10™* mol in the pipette

Ca(OH); + 2HCI — CaCly + 2H,0 1 n(HCI) = 1.05 x 10~ mol

V =n/cx 1000 = 1.05 x 107%/0.100 x 1000 = 10.55 cm?®

B Discrepancy and K.

Mean titre lower than expected, solubility falling as temperature rises — the exper-
iment ran warmer than 20 °C. Then K, = [Ca?f][OH~]%: with [Ca?*] = 0.0190,
[OH~] = 0.0380:

K. =0.0190 x (0.0380)% = 2.74 x 107 mol®*dm™*

Units come from the expression: moldm™ x (mol dm~3)2.
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2 Practice

2.1 Titres of 10.20, 9.85, 9.90 and 9.95 cm? are recorded. State which titres enter the
mean and calculate it. 2]

2.2 Name a suitable indicator for titrating saturated calcium hydroxide with hydrochloric
acid, with the colour change. [2]



2.3 25.0 cm? of 0.0150 mol dm ™2 Ca(OH), is titrated with 0.100 mol dm~2 HCI. Calculate

]

the expected titre. 3

2.4 With [Ca?"] = 0.0150 mol dm~2 in a saturated solution, calculate K, with units. [2]

3 Exam-style questions

3.1 The student’s mean titre (9.50 cm?) is smaller than the expected 10.55 cm®. Given
that calcium hydroxide’s solubility decreases as temperature rises, explain the difference,
and state one procedural reason the flask is left stoppered for one day before filtering. [3]

3.2 A redox titration: 25.0 cm?® of acidified iron(II) sulfate is titrated with 0.0200 mol
dm=3 KMnOy, needing 22.50 cm®. Given 5Fe?t + MnO; + 8H* — 5Fe*t + Mn2t +
4H,0, calculate the iron(II) concentration, and state how the endpoint is seen without
an indicator. 4]

3.3 In the iodine-thiosulfate titration (CP13b), starch is added near the endpoint, not
at the start. Give the reason, and the endpoint colour change. 2]

3.4 The burette used for the calcium hydroxide titration has an uncertainty of 40.05 cm?®
per reading. Calculate the percentage uncertainty in a delivered volume of 9.50 cm?, and
state one change that reduces this percentage uncertainty. 3]



