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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(those materials available publicly) and unpublished (those currently under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.



1

Answer ALL questions.

Some questions must be answered with a cross in a box [X.
If you change your mind about an answer, put a line through the box §4
and then mark your new answer with a cross [X.

How many ions are present in 306 g of aluminium oxide, ALO,?

[Avogadro constant = 6.02 x 10”mol™

O A 602 x 107
X B 181 x 10
O ¢ 301 x 10*
O D 903 x 10

Molar mass of Al,O, = 102gmol™']

iohs = Moles X Rvo's constant
= W06 y -0 0¥

102

(Total for Question 1 = 1 mark)




8 This question is about the thermal stability of Group 1 and Group 2 nitrates and carbonates.

(a) Complete the equations for the thermal decomposition of sodium nitrate, NaNO,
and for the thermal decomposition of calcium nitrate, Ca(NO,),.
State symbols are not required.

2NaNO3 - 2NGN02 T 07_

1GNOD: > 9(ah  + YN, t 0,

(b) The thermal stability of Group 1 nitrates increases down the group.
The decomposition temperatures of some Group 1 nitrates are shown.

Name Formula Decompo-’*ltlf;r'\(temperature

sodium nitrate NaNO, 653

potassium nitrate KNO, 673

caesium nitrate CsNO; 687

Explain why the thermal stability of caesium nitrate is greater than that of
sodium nitrate.

_______________________ @esium hbs alargerionic cadivstnan sodium , and
.......................... s0.Mne. (s 10N _polarifes ne NHAGYE [ON less strongly. .
~o5b (sNO; igmore stable tnah NaNOz and reguires
—more energy fo deconpose totan NaNOg-




(a (03

(c) Calcium carbonate is thermally decomposed during the manufacture of cement.

(i) Write an equation, including state symbols, for the thermal decomposition of
calcium carbonate.

Ca(0q 7 @0 t O

(ii) Name all the types of bond present in calcium carbonate.

—_cvalent bonds and toni bonds

(iii) Give a reason, in terms of the bonding, why a high decomposition
temperature is required.

_______________________________ I0NiC_and (oval ent bonds arevery strong.

(Total for Question 8 = 8 marks)




6 Chlorine and iodine are in the same group in the Periodic Table.

(@) (i) Complete the electronic configuration of chlorine using the s, p, d notation.

152..25..3_.2.p.’.‘....3.$3...3..p§ ________________________________________________________________________________________________________________________________________________________________________________

(i) Explain why iodine and chlorine have many similar chemical reactions.

—Mheyareipfine same group and sohave e same
o umbor of Gectrons inti eir outar hell s0bota g ain e
m(aronwmnmwrmor,formlnq4—ions

(b) Members of the same group sometimes react in different ways.

lodine and chlorine react differently with thiosulfate ions, S,07.
lodine gives S,0;", whilst chlorine gives SO;".

(i) Complete the table by identifying the oxidation numbers of sulfur in the three
sulfur-containing ions.

x + (2x3) =-2
lon Oxidation number of sulfur 2 - G; -2
0 XY -

12 %+ (-2 X"I) =-2
SOi” G —> X —-3="12

. x= 16
5405 )

(i) The equation for the reaction of iodine with thiosulfate ions is

——

Yx t(2%6) =—2
Yy —125-2
25,0 + 1, = 2T + S,0 A=+§

State, in terms of electrons, why iodine is classified as an oxidising agent in
this reaction.

. lodine tokes sodrons from Tae fniosUifate fon,
,..,Afv.xu,e.for,c.A..cqus,n'ng, e IN0SUFate 10n 1o 058 glocrons



(iii) Use your answer to b(i) to show that chlorine is a stronger oxidising agent
than iodine.

_Chloring calses sulfur +o 1050 Y elettrons, whereas
jodine causes suifur 1 1052 3 pletvons so cnloring

S : 0
(iv) Chlorine reacts in aqueous solution with S,03" to give SO; . oX/d 1585 ﬂ/\IO!quaf
The ionic half-equation for the reaction of chlorine is wMore stron g“j :

Cl, + 26 —» 2CU°

Write the ionic half-equation for the reaction of aqueous S,03™ to give SO ™.
State symbols are not required.

sh,0 t S 0s” —>250y*" + 3¢~ + (M7

(v) Use your answer to (b)(iv) and the half-equation for chlorine, to write the
overall ionic equation for the reaction between chlorine and thiosulfate ions.
State symbols are not required.

U(l, + 50 + $204* — 2804™ + 10M™+ (1~

(Total for Question 6 = 10 marks)



1 The presence of some ions in compounds can be identified using a Bunsen burner flame.
(@) (i) Some metal ions give characteristic colours in a flame test.

Describe how to carry out a flame test on an unknown solid.

_Dip_anichrome wire into_asolution of onentrated 1Cl
,,,,,,, and_hold N a blue Bunsen parner. flame fo.cleapn it Disolve e
whknown solid in_some distlled wator and dip the wire into it
. Aold ina blue Bunsan burner flame and. obs Lrve e olour produced.

(ii) Which of the following ions does not give a red flame?

X A barium
0O B calcium
O C lithium
0 D strontium

(iii) Some anions can also be identified by heating in a Bunsen burner flame.
A compound heated in a test tube in a Bunsen burner flame gave off a
brown gas and caused a glowing splint to relight. The formula of the ion
responsible is

OO A Br
O B NO;
X C NO;
O D O

pOTAsSiUM
(b) A flame test on a white powder gave a lilac flame colour. Dilute hydrochloric acid
was added to a second sample of the same powder in a boiling tube and the gas
produced bubbled int&l{mewater. The limewater turned cloudy.

Give a possible formula for the white powder.

., (0;

(Total for Question 1 = 6 marks)



7 This question is about the reaction of magnesium with dilute hydrochloric acid.

(a) Write an equation for the reaction of magnesium with hydrochloric acid.
Include state symbols.

(2)
Moy + 2Mleey — Mglhy t T
(b) The apparatus shown in the diagram can be used to collect the gas produced
during the reaction of magnesium with dilute hydrochloric acid.
inverted measuring cylinder
rubber C )
bung delivery tube
hydrochloric acid
test tube \_J
\ water

The following procedure was used.

Step1 The apparatus was set up as shown in the diagram. The test tube contained
10.0cm’ of 0.20 mol dm™ hydrochloric acid.

Step2 A piece of magnesium ribbon was weighed. It had a mass of 0.12g.

Step3 The delivery tube and bung were removed from the test tube,
the magnesium ribbon was added and the delivery tube and bung
quickly replaced.

Step4 When the reaction was complete, the final volume of gas was recorded.

(i) A measuring cylinder was used to measure the 10.0cm’ of dilute hydrochloric acid
in Step 1. The uncertainty for a volume measurement is + 0.5 cm’.
Calculate the percentage uncertainty in the volume of hydrochloric acid.

05 w0 =507
10-0

(1)



(i) Determine which reactant is in excess by calculating the number of moles of
magnesium and of hydrochloric acid used in the experiment.

MaGnesium - dE
012 _ gpoyqy  0-00X0-270-002
Y- 3
Mg = LT = {22 = Mg isinexes as

o-?o‘g%go%m 0. 00933 0 -002

(iii) Calculate the maximum number of moles of gas that could be produced,
using your answers to (a) and (b)(ii).

M mum motes of 1, = 0.002 2
=000l



(iv) Under the conditions of the experiment, the temperature was 23°C and the
pressure 98 000 Pa.

Calculate the maximum volume of gas, in cm?, that could be produced using
your answer in (b)(iii).
Give your answer to an appropriate number of significant figures.

[The ideal gas equation is pV = nRT. Gas constant (R) = 8.31Jmol ' K]

pV = NRT

V= MR
¢
V= 0.000 yw 331X 246 K
Q9000

V= 2.5099¢ ¥I07° m?
V= 25 m®




(c) (i) Deduce two possible reasons why the volume of gas collected in the
experiment was smaller than that calculated in (b)(iv).

A...50M 2 0f e gas escapod before the bung was. replaced ..
2. e dehvery tube wWas not complerely infne
______________ nuerted measuring yunder

(i) Describe two changes to the procedure that would enable the volume of gas
collected to be closer to that calculated in (b)(iv).

1 repeat Me epuiment ang calculate anmaan volume
___________________ of 9as produced

2. oolledt tne gasin A qas syringe ratner man an.
___________________ NV LKt ool me asuring cyhinoer

(Total for Question 7 = 15 marks)

Total for Test = 40 marks



