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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(those materials available publicly) and unpublished (those currently under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 4AlUs) + 30:g) — 2AL0:(s)
O B 4Alis) + 60(g) — 2AL0.(s)
C 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 iy A
| 1] —C
H——(——0—H —_— v , + H0 AH® = +42 k) mol™
T H—C -
s,
H H H v H

The relevant mean bond enthalpies are given in the table.

Bond Meanr:"ni:::;halpy
—C 347
=C 612
C—H 413
O—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-H e c—H
2¢-C 5 c=¢c +20-H
h e

FX 413 +2x34F T X+ 4bk = bxmdteol2+347 “+ 2xueY

4229+ X — 436S
DM = AHT (producks) - AR” (reacravds)
42 = 43S — 4229-X
42 = 36—

N = qq_ LC-O' qL"KJMO‘pq
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(c) Which reaction has a negative value for AS ;!

D A 2Cuis) + Oyg) — 2Cu0(s)
OB 2H,0.) — 2H,O + Oyig)

O C MgCO;ls) + H,50,0ag) — Mg50,aq) + H, O + CO.lg)
O D £nis) + 2ZHClaq) — fnCllag) + H.lg)

(d) What is the expression for AS,,7

AH n

D A |':'|Ssurn:u_rdlng: T ? AS‘M&‘ =~ A_r + ASS\'W
AH

OB l':"ssurn:i.rdlngs .
T

O C S + ifr—H

Pt D Iﬁsﬂsm -
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(e) Calcium carbonate decomposes on heating.

CaC0y(s) — CaOls) + CO,lg)

AH = +178 k) mol”

ASopem = +165 Jmol” K7

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.

AG

= AH- TAS I6S = 0-16S kdmol™' K™
= 13§ — 298 x 0-16S
= 138 -49.13 = |128.83k) DO .. not feasibe af 29%K

9@ This is a question about buffer solutions.

(a) A buffer solution always

LA
e
Oc
XD

keeps the pH less than 7.
contains equimolar amounts of acid and its conjugate base.
keeps the pH constant if small quantities of acid or base are added.

resists changes in pH if small quantities 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 acid 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™]

L = [CH;co0 ) [HY) pH=13.90
* [CH3w0ﬂJ Lﬂ*] = ID'B'QQ
= 1.2589 X107

[CHgC00 ] x I-2589x 107"

L34 XW0~° =
O©.§00
(CHCOO"] = O.-110s%F CHLCO0 No
= &2
mole of - SO xQ.-nos? 5~5185x|0'3= NaSS
CH COON O ToX=X~ “ga
= 5.5285x1073 MassS = O-"I’S?:Bj

\z o-wsm
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(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.

_The extra_ carbon dioxide dissoves in_bwwod _and foms.
__carbonic_acid by+ reachn Ny i \Jrln q bgaeocaww TWs inareases
cacbowc aud and H' (avelS \/TNL \ungs eMOVe Ex(eSS CarboniC
acud (Hws CDa)smcreasmgTWL brﬁaj-lruns rnode . Tws Iowers

j‘au).qm..‘s... (ft .!Aan..d ..S.\.d..&.. to resisy . c;ha.nge,. _Hence, it
will_prgmote H* and HCO3™ fo bind and foxrm. H,CO3 .
As_H' are geiing used up, its concudrudion decreases
inueasmg. blood pH bak 4o nowed .
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| )
NaORH + (HyCH,CO0OH — CH&CH,_CDONO\ + H,0

0-004 40 x 0-1 —p.004 o.0oy = V x0-1 v= 40
) 000 1000

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

OH = -104q 0|
| —
pPH = 14 -)
pH
7 = )
B whler
mj*w; ‘
0 T

| I 1
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.

_pH_equals +o pka  when half of e voume of Sodium.
hydroxid required  to (ompletely neutralise due ueak .
_aad or reacdh equivaluackt pomt (So hale of 40wm*
=20ew®) . Hea read off Hu pH value when 200
of sodium hydwxide is odded
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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

I0Zlag) + 5Ilag) + 6H'(ag) — 3Llag) + 3H.O)

(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.

_______ Because the order of reachon is abouk tas relabonsiup bemeen fi
Yoie onad e ceactour concendvathown,
vV not the number of motes. So for order of reachonto be

(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? 10.0 7.0 5.0 3.0 20 1.0
Time (t)/s 180 260 357 606 S0 800
(1000/t)/s™ 556 | 3.85 | 2.80 | 1-bS 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.
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(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)

\ 000 (S-l) 4

] \ bR 3 “ S 6 * 4 9 10
volume of jodicde (V) ions (emd)

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

___Tne order of rea tslbccause,-w\n,&ra.pk

. Vo\uvqu was an
S o straaght ling  (Mumform . effect on dae Hime ov
rwe,)W\«Mvolummcreasestmfadoubto.CSM

o 10m?) , Hhe (000/t Inereased by o
double Nlarls./ (2 .80 o §.96)



Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana

Juliana


(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.laq) + 2I(aq) + 2H'(aq) — Llaqg) + 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) In one experiment, the following data were obtained:

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

I'(aq) 210x 107

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.

fde = K[ ‘H,_DL] Ll..]

L24X10°3 = K X 1.SOX1073 X 2.10 x1073
|.2UXx10"3 = K x a,|sx\0'5
K = 363.6S = (394 mol"dmis

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

_Staroa _is used as on indicdor s lodias.. . 1f

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

1 | |

T3 N 1.4 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
gmdsevd'- §—(-S) = ~20000 o
1.3x1073 = j.sSx1073

€
T"‘ = -20000 €4:=166200J mol”!
R~ 5.3) = [ﬂ}e.zzsml@

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

(1)
. Becamse it does not 6+ e trend. ITis. an.
________________ awowwdq

Total for Test = 40 marks
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