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General guidance to Additional Assessment Materials for use in 2021

Context

Additional Assessment Materials are being produced for GCSE, AS and A levels
(with the exception of Art and Design).

The Additional Assessment Materials presented in this booklet are

an optional part of the range of evidence teachers may use when deciding on a
candidate’s grade.

2021 Additional Assessment Materials have been drawn from previous
examination materials, namely past papers.

Additional Assessment Materials have come from past papers both published
(those materials available publicly) and unpublished (those currently under
padlock to our centres) presented in a different format to allow teachers to
adapt them for use with candidate.

Purpose

The purpose of this resource to provide qualification-specific sets/groups of
questions covering the knowledge, skills and understanding relevant to this
Pearson qualification.

This document should be used in conjunction with the mapping guidance which
will map content and/or skills covered within each set of questions.

These materials are only intended to support the summer 2021 series.



5 This guestion is about enthalpy changes and entropy changes.
{a) Which is the equation for the standard enthalpy change of formation, A:H*®,
of aluminium oxide?
O A 4Alls) + 30:g) — 2ALOs(s)
O B 4Alis) + 60(g) — 2ALO.(s)
O € 2Als) + 1%0.(g) - ALO(s)
O D 2Alis) + 30(g) — ALO.s)

(b) Propan-1-ol is dehydrated to form propene.

H H H i, A
| 1] —C
H{—(—(0OH _ v , + H.O AH® = +42 kil mol™
T H—C -
N
H H H v H

The relevant mean bond enthalpies are given in the table.

Bond Mean .,h :;::FP“ by
—C 347
=C 612
C—H 413
O0—H 464

Calculate the C—0 mean bond enthalpy, using the mean bond enthalpies given
in the table and the enthalpy change of reaction.



(c) Which reaction has a negative value for Al 0!

OA 2Culs) + Oylg) — 2Cu0(s)

OB 2H,0.) — 2H,O + Oyig)

O C MgCOils) + H,50,(aq) — MgS0,(ag) + H Ol + CO,lg)
O D Znls) + 2HClag) — ZnCl(ag) + H;lg)

(d) What is the expression for AS,,7
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(e) Calcium carbonate decomposes on heating.
CaC0y(s) — Ca0(s) + COsig)

AH = +178 k) mol™
ASppem = +165 ) mol” K

Show, by calculating the value for the free energy change, AG, that this
decomposition is not feasible at 298 K, and then calculate the minimum
temperature to which calcium carbonate must be heated to make it decompose.

[3)

9@ This is a question about buffer solutions.

(a) A buffer solution always

O A keeps the pH less than 7.
[0 B contains equimolar amounts of acid and its conjugate base.
[0 € keeps the pH constant if small quantities of acid or base are added.

O D resists changes in pH if small guantities of acid or base are added.

(b) A buffer solution with a pH of 3.90 is required.

Calculate the mass, in grams, of sodium ethanoate that should be added to

50.0 cm? of an ethanoic acd solution of concentration 0.800 mol dm™ to form this
buffer solution.

Give your answer to an appropriate number of significant figures.

[K, for ethanoic acid = 1.74 x 10~ moldm™]



(c) One of the systems controlling the pH of blood is the
carbonic acid-hydrogencarbonate buffer system.

H,CO; = H* + HCO;

Explain how this buffer system helps to control the pH of blood when extra
carbon dioxide is present due to strenuous exercise.




(d) A weak acid-strong base titration curve can be used to demonstrate buffer action.

{i) Draw a titration curve for the addition of
100 cm” of sodium hydroxide solution of concentration 0.100 moldm™ to

40.0cm’ of propanoic acid solution of concentration 0.100moldm™
which has a pH of 3.0

Show the part of the curve that demonstrates buffer action.
(4)

14

pH

25 50 75 100
Volume of sodium hydroxide added / cm’

(i) Describe, without calculation, how you would use your curve to determine
the value of K, for propanoic acid.
(2)




9 This guestion is about the reaction kinetics of an lodine clock’ reaction.

One example of an iodine clock’ reaction that involves the iodate(V) ions and
iodide ions in acidic solution is

I03lag) + 5I(ag) + 6H%(ag) — 3Llag) + 3IH.O{L

(a) State why the order of reaction with respect to iodide ions cannot be five, even
though 5mol of iodide ions are shown in the equation.

(b) A series of experiments was carried out by a student to determine the order of reaction
with respect to iodate{V) ions. The concentrations of the iodide ions and the acid were
in large excess and the volume of the iodate(V) solution was varied.

The total volume of the reaction mixture was kept constant by the addition of suitable
volumes of deionised water.
The following results were obtained:

Experiment Number 1 2 3 4 5 6

Volume of iodate(V) solution/cm® | 100 7.0 50 3.0 2.0 1.0
Time (t)/s 180 260 357 606 900 800
(1000/t)/s 5.56 1.11 125

(il Inexperiment &, the student forgot to add deionised water to keep the total

volume the same for each experiment.

State why the total volume should be kept the same.




(ii) Complete the table and use the results from experiments 1, 2, 3,4 and 5 to
plot a graph of 1000/t against volume of iodate(V) ions.
(4)

(iii) Deduce the order of reaction with respect to the iodate(V) ions. Justify your answer.
(2)




(c) A different version of the ‘iodine clock’ reaction involves mixing hydrogen peroxide with
aqueous solutions of potassium iodide, sodium thiosulfate and starch.

The main reaction is

H.,O.(aq) + 2I(aq) + 2H"(aq) — Liaq) + 2H,0(l)

The reaction is first order with respect to hydrogen peroxide and iodide ions but
zero order with respect to hydrogen ions.

(i) Inone experiment, the following data were obtained:

Reactants Initial concentration/mol dm™
H,0,(aq) 1.50%x 10

I(aq) 2.10x 10

H*(aq) 210x 107

Initial rate = 1.24 x 10 moldm™s™'

Write the rate equation and hence deduce the value of the rate constant, k,
from these data. Include units and give your answer to an appropriate
number of significant figures.

(i) Explain the purpose of the starch present in the reaction mixture when starch
is neither in the rate equation, nor in the reaction equation.



(d) Another‘iodine clock’ reaction produced data that enabled the following graph of
Ink against 1/T to be drawn.

1 | |

1 SN 7.8~ LS 0 e 10 71 T.8% 10"

Ink X

-8 1

(i) The Arrhenius equation can be expressed as

E, 1
Ink =——x|—|+ constant
TR [T]

From the gradient of the graph, determine the activation energy, E;, for this reaction.

Include a sign and units in your answer.

(3)

(ii) Give a reason for the point at Ink = -7 not being included in the line drawn
on the graph.

Total for Test = 40 marks



