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Support and guidance from AQA

Our reports on the exams are part of a suite of support we offer to enhance your understanding of our
assessments and your students’ performance.

Mark ranges and award of grades

Grade boundaries and cumulative percentage grades are available on the results statistics page of our
website.

Data Insights (replaces Enhanced Results Analysis)

Data Insights is our new powerful online platform designed to help schools analyse exam performance in
detail. You can:

e View how your students' grades compare to previous years and to other AQA centres.

e Analyse average marks and grade distributions for specific subjects.

e Drilldown into individual student performance across components, units, and assessment
objectives.

e Use heatmaps to identify patterns in question performance, spot strengths and weaknesses, and
inform teaching strategies.

e Download tailored reports to support post-results analysis and intervention planning.

For more information on Data Insights, log in through Centre Services.(Sign in to your AQA account).

Take a look at our Data Insights Video , quick reference guide or Data Insights user guide which have
helpful insights on how to analyse your data.

Professional development

Attend one of our feedback courses where you can review example responses from students and
commentaries from our examiners.

Enhance your understanding of GCSE science mark schemes and how to apply them with our eLearning
courses.

AQA resources

We explain common misunderstandings and mistakes that students make when answering exam
questions, and provide top tips on good exam technique in our Teaching Guide.

Enhance your understanding of vital aspects of the GCSE science assessments using our dedicated
Teacher training (Focus on Success) packs.

© 2024 AQA and its licensors. All rights reserved. 20f21


https://www.aqa.org.uk/exams-administration/results-days/results-statistics
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Faqaaidprd61.b2clogin.com%2Faqaaidprd61.onmicrosoft.com%2Fb2c_1a_mfa_ip_timeout_susi%2Foauth2%2Fv2.0%2Fauthorize%3Fclient_id%3Ded7b16d3-ff78-40f9-82f8-537b4b36cf62%26redirect_uri%3Dhttps%253A%252F%252Fonlineservices.aqa.org.uk%252F%26response_mode%3Dform_post%26response_type%3Dcode%2520id_token%26scope%3Dopenid%2520profile%2520offline_access%2520https%253A%252F%252Faqaaidprd61.onmicrosoft.com%252Faqa-aid-prd-61-euw-asp-demo-api%252Fread%2520https%253A%252F%252Faqaaidprd61.onmicrosoft.com%252Faqa-aid-prd-61-euw-asp-demo-api%252Fwrite%26state%3DOpenIdConnect.AuthenticationProperties%253DNW3Z5zlqSPvNQCrt2V2OZVzFS-MKqacPwQSQkScFJlr0IkJvNIF4Bc7M_sL3ZupdACYb2ojMlesUq-4fe9O-2EN5qBBsrA8kgGDtkg_N3jVp99SwBg57eB6qB0AdZRu-sP9ymb6b-IluWWWP34LZTO90uEOkXgmPQFwE-7DY27exmMCS_pFkghNCu9sMNQwDFeMQpzYM84XOKfHcVpHhCcSlxPxZ-M8T3AfoeDWcLd5kRxv13S5j4zSc3NuK57i_n25rmXVE1Wo5-io32gUpgqlFzrlXSixm67CokPEphlY%26nonce%3D638900029179071918.NDgxNDhiY2MtM2FhOC00NGJmLWE1OWEtMzNiZDZkNjRiMzNlZjY2OTU3M2YtZTcxZS00OWU3LTk1ZGUtNGVmMjEzYWIwZGZh%26x-client-SKU%3DID_NET451%26x-client-ver%3D5.2.1.0&data=05%7C02%7CDGent%40aqa.org.uk%7Cc0c21e6ed7594028738c08ddd4341f08%7C276d09560f294e0283bbf16796b3bf6a%7C1%7C0%7C638900042541780858%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=rv7tH5hnkeMuxhEAYeWhiCppJcU3UUrwa3a0ruzNRTM%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fwww.youtube.com%2Fwatch%3Fv%3D1zUEF0VxcYQ&data=05%7C02%7CDGent%40aqa.org.uk%7Cc0c21e6ed7594028738c08ddd4341f08%7C276d09560f294e0283bbf16796b3bf6a%7C1%7C0%7C638900042541806818%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=ccqbzz3AZM3LOrEixso4gDbBs7TUxyTU8AzZ%2BNjW0xc%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcdn.sanity.io%2Ffiles%2Fp28bar15%2Fgreen%2Fa14fb2e6637a62190b37e0b6a1e3c34f38b4a401.pdf%3F_gl%3D1*1mfntlm*_gcl_au*MTc4NDU3MTAzNC4xNzQ3NjQwNzU0&data=05%7C02%7CDGent%40aqa.org.uk%7Cc0c21e6ed7594028738c08ddd4341f08%7C276d09560f294e0283bbf16796b3bf6a%7C1%7C0%7C638900042541823866%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=t4kzLwnxgoF9t12EiF85xk7cqwCquI2%2Bf3Q%2FsuU1Qew%3D&reserved=0
https://eur02.safelinks.protection.outlook.com/?url=https%3A%2F%2Fcdn.sanity.io%2Ffiles%2Fp28bar15%2Fgreen%2F13db337f5e02b3fd49c2bacb68f03083023874a5.pdf&data=05%7C02%7CDGent%40aqa.org.uk%7Cc0c21e6ed7594028738c08ddd4341f08%7C276d09560f294e0283bbf16796b3bf6a%7C1%7C0%7C638900042541840999%7CUnknown%7CTWFpbGZsb3d8eyJFbXB0eU1hcGkiOnRydWUsIlYiOiIwLjAuMDAwMCIsIlAiOiJXaW4zMiIsIkFOIjoiTWFpbCIsIldUIjoyfQ%3D%3D%7C0%7C%7C%7C&sdata=JNemS4rJCE0c44fOUdWH4lK%2F7E8ZEtSrKSTqQbWOqNY%3D&reserved=0
https://www.aqa.org.uk/professional-development/search?f.Locations%7CM=Online&f.Subjects%7CD=Biology&f.Subjects%7CD=Science&num_ranks=10&f.Themes%7CV=Feedback
https://www.aqa.org.uk/professional-development/search?f.Locations%7CM=Online&f.Locations%7CM=eLearning&f.Subjects%7CD=Science
https://www.aqa.org.uk/subjects/science/gcse/combined-science-trilogy-8464/teaching-resources?f.Resource+type%7C6=Teaching+guides
https://www.aqa.org.uk/subjects/science/gcse/combined-science-trilogy-8464/planning-resources?

Contents

The below table is interactive. You can press the control button click on the title of the question to go

directly to that page.

Contents Page

Overview 4
Summary of overall performance 5
Question 1 6
Question 2 7
Question 3 10
Question 4 13
Question 5 14
Question 6 16
Question 7 18

© 2024 AQA and its licensors. All rights reserved.

3o0f21



Overview

This paper is one of the six examined components for Combined Science: Trilogy. All of these papers
follow a similar structure and test the same assessment objectives.
This paper has 70 marks available to students and is made up of seven questions.

e Approximately 40% of marks assess AO1; 40% of marks assess AO2; and 20% of marks assess AO3.

e Approximately 40% of marks target Standard demand, 40% of marks target Standard/High
demand and 20% of marks target High demand.

Questions 1 and 2 on this paper and questions 6 and 7 on the Foundation Tier paper are common. These
questions are identical and are targeted at Standard demand.
Questions are set at three levels of demand for this paper:

e Standard demand questions are designed to broadly target grades 4-5.

e Standard/High demand questions are designed to broadly target grades 6-7.

e High demand questions are designed to broadly target grades 8-9.

A student’s final grade is based on their attainment across all six papers.
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Summary of overall performance

The questions that were common with the Foundation tier were generally well answered.

Students had several opportunities to demonstrate use of correct chemical terminology and
understanding of chemical processes (03.4, 03.7 and 06). Knowledge of the electrolysis of aluminium
was not well demonstrated.

Less than 10% of students gained full marks in any of these recall questions (AO1) at standard/high
demand (03.4, 03.7, 04.2 and 04.7) although these questions did discriminate well.

Generally, students found application (AO2) and analysis (AO3) questions more challenging and many of
these questions were not well answered (e.g. 04.3-04.6, 06 and 07.2-07.3).

The questions assessing maths skills in this paper (01.4 and 01.7) and graph plotting (01.2) which were
at standard demand) were generally answered well, as was the bond energy calculation (05.5) at
standard/high demand. Students found the pH question involving standard form (05.2) and the moles
ratio (06.5) which were at standard/high and high demand more challenging.

Some questions about practical techniques proved more difficult than others. Students were better at
describing different steps taken in required practicals than suggesting improvements or interpreting
results (01 and 02.3).

In the extended response question (07.4), students were better at describing bonding than structure.
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Question 1 (Standard demand)

01.1 The most common response of reducing the risk of harm from chlorine gas was ‘wear a mask’
which was insufficient to gain credit, as was ‘face mask’, when what was required was the use of
‘a gas mask’. Conducting the experiment ‘in a fume cupboard’ was a less commonly seen correct
response as was ventilation which was well-remembered from the required practical.

01.2 The majority of students were able to plot the six points. Drawing a line of best fit remains slightly
more problematic: lines failed to go through the points, lines between the points were drawn
with a ruler or double lines are drawn, lines were stopped and restarted and many were drawn
with a thick pen or blunt pencil that was more than half a small square thick. Numerous students
drew a straight line, despite the points clearly indicating a curve and some drew both a straight
line and a curve.

01.3 This question was well answered. Some students referred to the graph for their answer, when the
question demanded that they use the results from Table 1. The results show that as time
increased in 60 second intervals the mass of the negative electrode increased but at a decreasing
rate until 300 seconds when the mass remained constant. Rather than stating ‘increase/changes
in mass’ in their responses, some students referred to ‘it’; this was ambiguous and did not gain
credit. The most common correct answer was that the mass was constant after 300 sec. Using
two correctly determined changes in mass was creditworthy, but simply quoting numbers from
the table was insufficient.

0 1]). 3] A student made the hypothesis:
‘The negative electrode will increase by a constant mass every 60 seconds.’

How do the results in Table 1 show that the hypothesis is not correct?
[1 mark]

Ak OO0 WnCRas DA SO,
ONGPAG €000 TR i

An example of a response where ‘it’ was been used; this was ambiguous and was not
creditworthy.

01.4 This calculation was well done. Many students were able to convert 25cm?®to 0.025dm? for 1
mark. Some attempted the unit conversion but either divided by 100 or multiplied by 100 or 1000.
Numerous students laid out their working clearly, giving units throughout, although few used
words e.g. ‘concentration =". Those who didn’t quote an equation for concentration occasionally
went on to get mass and volume the wrong way up or multiplied them.

01.5 More than three quarters of students knew that when potassium chloride solution is electrolysed
hydrogen gas was given off at the negative electrode because hydrogen is less reactive than
potassium. The reverse statement hydrogen is more reactive than potassium was the most
popular incorrect distractor.
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Question 2 (Standard demand)

02.1 The specification definition for an ‘exothermic’ reaction was not well known as students rarely
stated that energy or heat was released or transferred ‘to the surroundings’. However, more than
three-quarters of students gained this mark. Answers were mostly general explanations,
describing how energy or heat were ‘given off’ or ‘released’. Common non-creditworthy
responses referred to energy or heat being ‘produced’, the idea of heat or energy being ‘lost’ or
references to an increase in temperature. Some answers stated that ‘oxygen’ or ‘a gas’ was given
off by the reaction.

02.2 This question was well answered. The majority of students understood the use of bracketsin a
formula and used the subscript 2 correctly so evidence of 32 was common. There were some
different variations on the use of 16 and 74 such as 74+16, 74-16 or 74+16.

\ 0 |7__2_ The formula of calcium hydroxide is Ca(OH);

Calculate the percentage by mass of oxygen in calcium hydroxide
Relative atomic mass (4, 0O=16

Relative formula mass (M;): Ca(OH). = 74

[3 marks]
Vb N o Bl 7 3
26y 00 = 2262
.74
2 4
Percentage = ke %

This response (from a Foundation tier paper) has not accounted for 2 oxygen atoms in the
formula so does not gain MP1. However, MP2 is awarded for the correct mathematical
expression (using an incorrectly determined mass of oxygen) but then truncate their answer.
Had they rounded correctly to 22 or 21.6 or left their answer as 21.621 they would have been
awarded MP3 (correctly rounded to at least 2 significant figures).

02.3 This was an ‘extended response’ style of question. Such questions are marked holistically. There
are overall generic descriptions for the three levels of response at the top of the mark scheme,
giving a hierarchy of response. Within each level there are 2 marks.

Students were asked to plan a method to investigate how changing the mass of calcium oxide
affects the temperature change of the reaction when calcium oxide is added to water. The
indicative contentincludes 5 key steps and the control variable, along with some additional
information.

At Level 1, students needed to identify some relevant steps. To enter Level 2, three key steps, or
two with the control variable, were required. To achieve marks in Level 3, all 5 key steps and the
control variable were needed. Only a minority of students were able to obtain 6 marks.
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Most students added calcium oxide to water but many omitted either volume (of water) or mass
(of solid) although ‘amount’ was creditworthy for both here. Numerous students then took the
‘initial’ temperature (but this was often after they had added solid to water). Many were less clear
on when and how the subsequent temperature or temperatures were to be taken. Too frequently
it was stated that the ‘temperature change’ was to be measured which is not creditworthy, as this
requires a calculation. The need for a control variable, whilst rarely stated as such, was often
found in a Level 2 response due to the students realising that the volume of water needed to be
fixed along with the experiment being repeated in some way. An indication of how the
temperature change was to be determined was rarely seen.

_]. When solid calcium oxide is added to water, the temperature of the reaction
mixture changes.

[0]7]

Plan a method to investigate how changing the mass of calcium oxide affects the

temperature change of the reaction mixture.
[6 marks]

Skep 1= Measue ok He colaum  oxacde,
PIQLLM a con¢ cal ,C(asic

Mepd - Neasue ovk \QUmL of  waker,
and p/acem #e sagme conwal Hagk

Skp 3- M ecord He  fefece Rmpeaahﬁ{
vapg 4 Aver momerer

Skp 4 - flace 5@;12;&\&_ et wocHopn

oCCur

Extra space _)lt,\a ML‘C\W ercle,

and easyre + calculate He cL.auge oy

z&&y’_ﬂ/ e -

In this response (from a Foundation tier paper) the student has stated a valid volume of water
but omitted ‘mass’ of calcium oxide. In step 3 they record the ‘before’ temperature but this is
after both reactants have been added to the conical flask so is not credited with taking the
initial temperature. They have not stated when the subsequent temperature is measured nor
described how the temperature change is determined. Had the student ‘repeated the
experiment with different masses of calcium oxide’ they would have been credited with the
control variable as this would imply fixing the volume stated. The student uses a thermometer
which is a valid point in the mark scheme.

Only one key step is stated with some additional information (correct use of a thermometer) so
thisis a Level 1 response and is awarded 1 mark.
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0|7 E When solid calcium oxide is added to water, the temperature of the reaction
mixiure changes.

Plan a method to investigate how changing the mass of calcium oxide affects the
temperature change of the reaction mixture.

[6 marks]

e Place Wwater .n o Poigsienene. cup
Wien, o mermoemeser  gnd LA
AT, 0 Mepnuie out ‘k,\\“_‘r?u‘re\cﬁse_& =
Ce calcaum  axda TR "
 acah cmatulesi  Mass €c  Cup , place

L on 4G p a neA MLcavie maximem
e (gpea+t W, en x'nc;,eu,nna masses

Qe calewum o x\olo

‘€peat Previogs <S4 ePS 0. Mane€

Sure  lnu@ sk gaxan S Qeoufake
* TrEETTe=e inel kne meéean Sempeiatue
Extraspace ¢ €aciy (€acion ©OC tr\uaumj

caltvum Cavche MAS amnoh  wwaseq.

In this response (from a Foundation tier paper) the student has omitted volume of water but
stated mass of calcium oxide. The initial temperature is not recorded but the maximum
temperature is. They repeat for accuracy and then repeat with different masses of calcium
oxide. They have not stated how the temperature change is determined nor that they need to
use the same volume of water when repeating. The student uses a suitable container (an
insulated cup) and a thermometer which are valid ideas from the mark scheme.

There are three key steps with some additional information (thermometer and insulated cup)
so thisis a Level 2 response and is awarded 3 marks.
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[0]2].[3] wnen solidcalcitimoxide s added to Water; the temperature of the reaction
mixture'changes.

Plan a’'method 10 investigate how changing the mass of calcium oxide affects the

temperature change of the reaction mixture.

1. Measure L5em’ of paker WNg g Measuring cyilnder

peur inke & palys byrere caf:

2.face the cup inky & heaker and medsure pibial bevpera budyen

[6 marks]

anf}

s Ay

3. Megsure kg of cabium xid< us.nS o balance
Y. fdd B caleium gxde and e pal on a Ld

S. Once tke f;gm‘x(g&gg haS coume to aslable p@nl

toke fipal lemperalare reoding vsing o thermeme g

6. Coleutake l(mrxmlurc chang@ by dc.ng fzm!k,rp-.ml.uftfrr
7. Repeal skeps (-6 with diffrent masses of edlcu

Oxide e-g Qg .58. cmd omgpdre resulls.

(for mere acurake resuls wse cobban wogh in be beo®

as an insulaler and vse a  dia. fal Llerriameler)

In this response, the student has stated a valid volume of water and mass of calcium oxide. The
initial temperature (before the solid is added) and final temperature are recorded. They repeat
with different masses of calcium oxide and are using the same volume of water so are credited
with having a control variable. They have shown how the temperature change is determined.
The student uses a measuring cylinder, suitable container (an insulated cup), balance and a

thermometer which are additional valid points in the mark scheme.

There are all five key steps, a control variable, how the temperature change is determined with

lots of additional information, so this is a Level 3 response and is awarded 6 marks.

Question 3 (Standard and Standard/High demand)

03.1

03.2

03.3

particle X was 52Br . The most popular incorrect distractor was 32Se

Just under half of students gave the two correct conclusions of the alpha particle scattering
experiment as atoms have a charged nucleus and the mass of an atom is concentrated in the
nucleus. The most popular incorrect distractor was electrons orbit the nucleus at specific
distances.

Overall this question was well attempted with very few failing to offer an answer. The two most

common incorrect responses were ‘number of protons not equal to the number of electrons so X
is an isotope’ and ‘protons should be the same as neutrons’.

Just than half of students used the number of subatomic particles to correctly deduce that
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03.4

03.5

03.6

03.7

Students found this question difficult with very few achieving 3 marks, and many failing to score.
The most commonly awarded mark was MP1 which was related to the size of the atom. A large
number of students answered in terms of reactivity rather than the physical property of boiling
point, so references relating to the distance from the nucleus to the outer shell or outer electrons
were common which were incorrect in this context. Linking boiling point to the ease of gaining
electrons was another common response, together with incorrect references to electrostatic
forces of attraction between the nucleus and electrons, again confusing reactivity and boiling
points. There was also a significant number of students who used ‘forces’ and ‘bonds’
inconsistently and therefore could not be awarded marks as it was not clear what they meant.

0 3 __i_] Table 2 shows the hoiling points of soma Group 7 elements.

Table 2
Element | Boiling point ln-'c l
Flugring .‘ -188
Chlarlne_ N -35
| Eromine 59 E

loding 1854

Expla n the ircrezse in the boiling poirts of the Croup 7 elements going
down thz group.
[3 marks]

RS gou 90 din Genaw T Gha bodea (9% AnLRLRS
DR, A Gazoaee Wt Qe MOuLdag gl WOagls dnd
.':-\"C_ M"h DS alhe ¢ I‘ilrc" e ¥y ‘g’-—i’h T ";’f 'L-\-‘U‘;‘ﬂ.;n Ca, JT4 [T Ta

'0"‘3.!\"“".\-1 (% el -

This response gained 3 marks. Size, force and energy are all correctly described.

More than three quarters of students deduced that the bonding in the compound CIF; was
covalent as two non-metals had combined. lonic and metallic were common incorrect responses.

The majority of students added sodium chloride and bromine to complete the word equation.
The most common error was the mixing up of bromine with bromide and chlorine with chloride.

Students found this question difficult with very few achieving 3 marks, and many failing to score.
Common errors for MP1 were students stating that the ‘elements’ have more shells or ‘more
outer shells’. A common error for MP2 was not mentioning the ‘outer shell electrons’ or
referenced attraction between the nucleus and the ‘outer shell’ which was insufficient for the
mark. The most commonly awarded mark was MP3 which related to the difficulty of gaining of an
electron. References to attracting electrons were common but this was not creditworthy as it
does not necessarily suggest electrons being gained. There were many students who were very
close to 3 marks but scored 0 due to these incorrect or incomplete statements.
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E. Explain why Group 7 elements become less reactive going down the group.
[3 marks]

Group 7 cements hewme b 1wt Weawe @S you 4o down @ grovp.tne
oumixy cf Sl wovas 30 e the strength df the avachon between
e prattive notlas and newtice dedvons 1 weaker a5 the dustance 1
qrmttr.tms means e notieus Ty LS I‘W“ﬁ Wohe ape ¥ atadt andvy
PRiten fo ts outer deor laywsr

This response gained 0 marks. MP1 was not awarded as ‘atoms’ (have more shells) is missing.
MP2 was not awarded as ‘outer’ (electrons) is omitted. MP3 is not gained as attracting
electrons does not necessarily suggest an electron is gained. This is an example of answers that
were very close to each of the 3 marks but scored 0 due to incomplete statements for each one.

© 2024 AQA and its licensors. All rights reserved. 12 of 21




Question 4 (Standard, Standard/High and High demand)

04.1

04.2

04.3

04.4

04.5

04.6

04.7

Many correctly stated iron can be extracted by reduction with carbon because iron is less reactive
than carbon. The converse statement was the most common incorrect response.

Very few students were able to achieve both marks on this question as the idea that the melting
point of the mixture is lower, was rarely seen. Many responses incorrectly stated that it is the
melting point of the aluminium oxide or aluminium that is lowered. A large majority of students
gained marking point 2 by stating that less energy is used. However, those who qualified this by
saying that less energy is needed for the ‘reaction’ were not awarded the mark. Many students
thought that cryolite was a catalyst.

0 | 4 !l Explain why a mixture of aluminium oxide and cryolite is used as the electrolyte

instead of only aluminium oxide.
[2 marks]

Aluminium oxide has a very high melting
pont - Crydlite is added to reduce the
melting poink - This makes it cheaper

and means \ess energy is needed -

This response gained 1 mark. MP1 was not awarded as it is the melting point of the mixture is
lower not the melting point of the aluminium oxide. MP2 was credited.

Students found writing the half equation at the positive electrode to show the oxidation of oxide
ions very challenging. Many students could not give the formula for the oxide ion (O,” was
common), oxygen or electron (e either with a + charge or no charge was common). One mark was
infrequently scored, since identifying the correct reactants and not the balancing appeared to be
the problem.

Few students identified the species being reduced. Chromium, a product of the reaction, was a
common incorrect answer.

This AO3 question required students to use data to give a reason for the difference in the cost of
extracting aluminium and iron. Most provided a comparative, which was good, but many chose
to compare reactivity or to state what the extraction methods of the metals were rather than
comment on the energy implication.

Another AO3 question looking for a difference in the cost of extracting aluminium and chromium.
Few students answered this correctly. Common answers referred to the rarity or difficulty of
extracting chromium ores from Earth.

Just under half of students gained 1 or more marks. Students should know that pure metals are
soft so are mixed with other metals to make alloys, which are harder. Those who gained one mark
usually referred to the difference in the sizes of the atoms and the second most common mark
was for layers not being able to slide. Layers are distorted was less frequently given. Many
students gave good descriptions why metals are soft but their answers for alloys were less
accurate. Many referred incorrectly to intermolecular forces.
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Question 5 (Standard/High and High demand)

05.1

05.2

05.3

05.4

05.5

The state symbols for hydrogen chloride gas and water were well known but aqueous for
hydrochloric acid was not. Some students mixed up [ and aq. Most students correctly use lower
case letters.

Few students gained this high demand mark. Those students who gained the mark often wrote
down a few words next to the values given in the question, e.g. ‘add 1, divide by 10’ or
‘concentration increases by factor of 10, pH decreases by 1’. Numerous students multiplied by 10
rather than dividing and many struggled to evaluate data in standard form.

More than half of students gained two marks for completing the dot and cross diagram. When 1
mark was gained it was usually for 1 pair of electrons in both overlaps with extra non-bonding
electrons on hydrogen or incorrect numbers of non-bonding electrons on the oxygen atom
and/or the chlorine atom.

Very few gained both marks. Students had to explain why a weak acid has a higher pH than a
strong acid of the same concentration. Most answers were in terms of a pH comparison. Lots of
students did not achieve MP1 by not using the full definition including in aqueous solution. For
MP2 many students said there were less H* ions omitting reference to concentration or number
per unit volume.

Many students were able to calculate the energy changes for bonds broken and for bonds made
and then subtracted the latter value from the former. The value of bonds broken was less than
bonds made so the overall energy change was a negative number. Those students who
miscounted the bonds broken or made, could not gain MP1 and/or MP2 but were still able to
access MP3 by evaluating their own figures correctly.
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E@ﬁ Hydrogen chloride is produced in the reaction between methane and chlorine.

Figure 6 represents the equation for the reaction.

Figure 6
H H
H+~C—H + G—Cl —— H—C—Cl + H—CGCl

H H

Table 4 shows the bond energies.

Table 4

Bond C—H Cl—Cl G —Cl H—Cl

Bond energy in kJ/mol | 413 243 346 432

Calculate the overall energy change for the reaction.
[3 marks]

_Wadenks \ ) Caducks
G\ DxL =\632 | L DLE = UE
ALDLATLE /g o', W o B o
Lotak = \6 DA+ 6= ,‘g’%a y\z L3
AN 330\ T =\ x%: RILG\RHALI

Overall energy change = \a_\ kJ/mol

This student has broken 2x Cl—Cl bonds (not 1x) for the reactants so is not awarded MP1. They
then correctly subtract the correct value for bond making (2017) so MP2 and MP3 are credited.
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Question 6 (Standard, Standard/High and High demand)

06.1 The reason why the student used a Bunsen burner instead of a water bath is that the Bunsen
burner reaches a higher temperature. Common responses which were not creditworthy made no
reference to a temperature comparison or stated that a Bunsen burner gives more heat.

06.2 The question asked students to explain the trends in the graph for the first 3 minutes. The trends
of magnesium increasing in mass or magnesium carbonate decreasing in mass were described
well. Many students who attempted to support their trends with data misread the graph scale so
did not gain MP1 and/or MP2; 0.82 g and 0.22 g were common incorrect starting masses, similar
errors were made at 3 minutes and others referred to the common mass of 0.4 g at 4 minutes.
Reasons for these changes namely magnesium gaining oxygen and carbon dioxide being released
from magnesium carbonate were frequently omitted.

06.3 Making the link with the equations and graphs made this a demanding question. When students
wrote about moles they usually referred to the moles of the reactants being the same rather than
the moles of the product.

0. 6 ] 3 } Figure 8 shows that both reactions are complete after 5 minutes. Q_’\\{,\ \ l\Q\%

Why is the final mass of the contents of the crucible the same for both reactions?
[1 mark]

Becossse YWy oo Gl (O IITewn YW
SONNL CoMNMOU X _LS (¥ Lo&S ISV VL Oyl
(M)

This response did not score but was a near miss. The student is referring to the product from
both reactions but the same amount (of Mg0) is not equivalent to the same moles.

06.4 This high-demand AO3 question proved challenging. Students could have either described what
happened if the conclusion was correct which would result in a final mass lower than predicted
or use the graph to conclude that both lines have the same final mass (0.4 g) so solid cannot have
escaped. Responses often failed to include mass.

06.5 Many students were able to calculate the ratio of iron to water but only those who gave the
simplest ratio were credited with MP1. Most were unable to make the link between the moles of
reagents that reacted and the formula of the product so MP2 was rarely awarded. When writing
symbols lowercase letters must be discernibly smaller than upper case letters. Many students
gave a balanced equation using their formula for iron oxide; FeO and FeO, were common
incorrect responses which were then used correctly to access MP3 and MP4. Those students who
gave the formula of hydrogen as H were unable to access the final 2 marks.
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s
06,5 Iron reacts with steam (H;O) to produce an oxide of iron and hydrogen gas.

0.120 moles of iron reacts with 0.160 moles of steam.

Determine the balanced equation for the reaction.

You should determine:
» the simplest whole number mole ratio of Fe : H,O
« the formula of the iron oxide produced.

[4 marks]
QAL A ;. Odbm
Nt e
Simplestmole ratioof Fe: H,0= 13— |b

Formula of the iron oxide = FL Om
Balanced equation for the reaction:
Fﬁ- + '1_\‘\ Q‘O — FQ‘ 01 + 1“1

This response was awarded 2 marks. The student has not evaluated the simplest ratio and the
formula is incorrect. However, they gave a balanced equation using their formula for iron oxide
(FeO,) so gain MP3 and MP4.
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Question 7 (Standard, Standard/High and High demand)

07.1

07.2

07.3

07.4

Very few students gained full credit in this question. The most common creditworthy statement
was ‘A shows the 2D arrangement’ or ‘B shows the 3D arrangement’. Many referred to atom,
molecule or subatomic particle instead of ion; some students thought that the + and - charges
meant the spheres were protons and electrons. There were many descriptions of what the
models showed rather than a comparison of how they represented ionic bonding. Relative size of
the ions seems to be a difficult concept; some wrote about not seeing the actual size of the
particles in A whereas you could in B.

Very few knew how to construct a formula from the constituent ions. Those who were successful
in writing the formula of aluminium sulfate either used the lowest common multiple or ‘swap and
drop’ methods. Many answers placed the two ions together and reported the remaining charge,
rather than forming a neutral formula. AlSO, was the most common incorrect answer.

Many students recognised that ‘more delocalised electrons’ was why aluminium metal conducts
electricity better than sodium metal. However, this answer needed ‘per atom’ to be creditworthy.
Some students answered in terms of properties, bond strength and reactivity.

This was an ‘extended response’ style of question. Such questions are marked holistically. There
are overall generic descriptions for the two levels of response at the top of the mark scheme,
giving a hierarchy of response. Within each level there are 2 marks.

Students were asked to compare the structure and bonding of silicon dioxide and poly(ethene).
In the indicative content the first 4 black bullet points in the ‘differences’ relate to bonding, the
last 2 to structure.

At Level 1, students needed to identify some relevant features. To enter Level 2 a comparison,
reference to magnitude and reference to the structure and bonding of silicon dioxide or
poly(ethene) were required.

Students found this question challenging and a significant proportion did not attempt it. Neither
the structure nor bonding of these two compounds were well known. Silicon dioxide has a giant
structure was common, but some did not state whether this was ionic or covalent. Poly(ethene)
contains covalent bonds was common but long chain molecules very rare. Few knew the
intermolecular forces were between chains of poly(ethene). There were many contradictions
such as giant ionic and giant covalent and many wrote that silicon dioxide contained carbon or
carbon dioxide bonded to silicon or formed a simple molecule containing 3 atoms. There were
many two-paragraph answers and very few comparisons which would have lifted many
responses from Level 1 to Level 2 and lots of references to properties.

Students often contradicted themselves, sometimes seemingly when later adding to their
answer. The most common contradiction was correctly stating that silicon dioxide had a giant
covalent structure and later stating that it had intermolecular forces. A common expression was
‘is a covalent bond’.
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(0]7]. 4| Silicon dioxide and the polymer poly(ethene) are solid substances.

Compare silicon dioxide with the polymer, poly(ethene).

Answer in terms of structure and bonding.
[4 marks]

Sctlicon divetelg 13 o alhohepe o€ carbon 1His o
g covalent Strocture. . i+ 1S heldwydthae by Shonge
covmbevst by meoningy 1+-has o high matting anch
boiling paid A4S (of's of enarey 1 neackectdo Lueck
Yho bonds . Slicon diseide con tongfern~ Q(G:!mc\iﬁ«
as Wwhos aelocizel elechen .

Polﬁ[g‘fhm) vS ew Hydvotadyrn mocke o o L e
ARdowr o boncgdh fo T H&chmcamn ~doms . LxHan_
Extra space 4's w li(jlf@('r‘_ Hﬁdbo(ﬂ'\“l?(ﬂ\ adhieh meows 1%
has o lbw-er bc\'\iV\%[ Nﬂk‘{\r}pq\,ﬁ i H'\S !M(CA '}Q%Qﬂ\ﬂf
Vo CovadentYomd \'ng . -

Hooy
i
‘C -i' END OF QUESTIONS
1
t N

This response includes references to magnitude (giant structure and strong covalent bonds)
and sufficient indicative content to access Level 2; strong bonds, both have covalent bonding
and giant structure. There are also some incorrect statements. However, there is no
comparison (simply a paragraph referring to silicon dioxide and then one for poly(ethene)), so
the response does not meet the Level 2 descriptor. They have identified a number of relevant
features, so the response was awarded 2 marks, in Level 1.
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0|7 E Silicon dioxide and the polymer poly(ethene) are solid substances.

Compare silicon dioxide with the polymer, poly(ethene).

Answer in terms of structure and bonding.
[4 marks]

B Ticon Aloxidl bad PO\(eWne) UL SOV
bond Ay smicon dioxide 15 G (?"\um COUGMAY Staath WL .
WAt QoLypate W hae 0 reptened WS, Sweon ook
oS v\:,xo\cjo.wu\ SXCLACK \ACLS S\\'\om ALox O Gad W
POyl VOWA CUNOD O NAACK (\eU(LL'\\:g ‘o
Vang Ao fel UEON  Snten AN os @

Uy \mge aacin iy bdx\'\r:t\ Qoxm

In the first two lines of this response there is a reference to magnitude (giant structure) and
sufficient indicative content; both have covalent bonding and giant structure and a
comparison so the response meets the Level 2 descriptor. With a comparison, reference to
magnitude and to the structure and bonding of silicon dioxide, this response was awarded 3
marks, in Level 2.

IJ Silicon dioxide and the polymer poly(ethene) are solid substances.

Compare silicon dioxide with the polymer, poly(ethene).

Answer in terms of structure and bonding.
[4 marks)

Selicen diocald mMufpf' conlant bevdy
Ulﬂ»&lumw«l%aﬂ It hos a. Suwder Shck
2 diswerd as dl. Silicon atewy e coredad b
lectias | Coqleakly barsadad ilh acygin ibstinsr.
P@Wu Siiiled cousluchel il Conleat bords
buk & U cantntly bosdal 2 b Chok Grdon cai
caud  can a Meo}[aj Meade . Shicon can
he o a Wmm e ) plyeted
Extraspaceaww?:.

This response includes references to magnitude (giant structure and very long molecule) and
sufficient indicative content; both have covalent bonding, very long molecule and giant
structure and there is a comparison, so the response meets the Level 2 descriptor. With 2
comparisons, a reference to magnitude and to the structure and bonding of silicon dioxide and
of poly(ethene), this response was awarded the maximum 4 marks.
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Contact us

Our friendly team will be happy to support you between 8am and 5pm, Monday to Friday.

Tel: 01483 477756
Email: gcsescience@aga.org.uk

aga.org.uk
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