Examiners’ Report
June 2022

GCSE Chemistry 1CHO 1H

ResultsPlus



Edexcel and BTEC Qualifications

Edexcel and BTEC qualifications come from Pearson, the UK's largest awarding body. We
provide a wide range of qualifications including academic, vocational, occupational and
specific programmes for employers. For further information visit our qualifications websites
at www.edexcel.com or www.btec.co.uk.

Alternatively, you can get in touch with us using the details on our contact us page at
www.edexcel.com/contactus.

ResultsPlus

Giving you insight to inform next steps

ResultsPlus is Pearson's free online service giving instant and detailed analysis of your
students' exam results.

e See students' scores for every exam question.

e Understand how your students' performance compares with class and national averages.

¢ |dentify potential topics, skills and types of question where students may need to develop
their learning further.

For more information on ResultsPlus, or to log in, visit www.edexcel.com/resultsplus. Your
exams officer will be able to set up your ResultsPlus account in minutes via Edexcel Online.

Pearson: helping people progress, everywhere

Pearson aspires to be the world’s leading learning company. Our aim is to help everyone
progress in their lives through education. We believe in every kind of learning, for all kinds of
people, wherever they are in the world. We've been involved in education for over 150 years,
and by working across 70 countries, in 100 languages, we have built an international
reputation for our commitment to high standards and raising achievement through
innovation in education. Find out more about how we can help you and your students at:
www.pearson.com/uk.

June 2022
Publications Code 1CHO_1H_2206_ER
All the material in this publication is copyright

© Pearson Education Ltd 2022

GCSE Chemistry TCHO 1H 2


https://qualifications.pearson.com/en/about-us/qualification-brands/edexcel.html
https://qualifications.pearson.com/en/about-us/qualification-brands/btec.html
https://qualifications.pearson.com/en/contact-us.html
https://qualifications.pearson.com/en/support/Services/ResultsPlus.html

Introduction

Paper 1CHO_1H is the first of two papers that make up the GCSE Chemistry (Higher tier).
Questions 2, 3 (apart from 3(c)) and 4 were common with the foundation tier 1F paper, and
six questions that assessed Topics 1, 2, 3 and 4 of the specification formed the GCSE
Combined Science (Chemistry) higher tier paper, 1SCO_1CH. This paper assessed Topics 1, 2,
3, 4 and 5 of the specification.

This was the first time that GCSE Chemistry was taken under normal conditions since June
2019, although candidates and schools had access to the Advance Information which gave
information about which topics were and were not being assessed. This Advance Information
also listed the core practicals that were also being assessed. Marking took place as usual and
grade boundaries were set under the guidance of OFQUAL so the standards would be
somewhere between those of 2019 and 2021.
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Question 1 (a)

Most of the candidates just gave the simple answer of the bulb becoming dim over a long
period, with only a minority adding that the bulb would eventually go out, which was the
second mark for this item. A few did start their answer with the bulb shining bright to start
with and picked up the second mark by stating that the bulb would dim over time. Most of
the candidates thought there was more to this than simply describing what happened to the
bulb and they went on to try to explain why the bulb became dimmer; however, there was no
credit for that. The question specifically asked the candidate to describe what happened to
the bulb rather than explain what happened to the bulb over a long period of time.

Describe what will happen to the brightness of the i b over a long period.
of time,

(2)

N,
\/ { ResultsPlus
/--._ Examiner Comments

The idea here was seen in a sizeable number of candidates' answers.
"It will get brighter' means the current will increase, which isn't the
case.

This scored 0.

GCSE Chemistry TCHO 1H 4



Describe what will happen to the brightness of the light bulb over a long period
of time.
(2)
e bnightrant . of fhe lawp unll g dertase oue fme
ot e coppe  elechode  uall  evenfually run oub.
..o fe_Lamp wnll _nal w0k anymert g vollege daieako.

N\

ig ResultsPlus
Examiner Comments

This candidate scored for making the points that the brightness of the
bulb will decrease and will eventually go out.

2 marks scored
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Describe what will happen to the brightness of the light bulb over a long period
of time.
2)

(
e Yoo Oy onins <0 CaNoy Gariny

N

~ ‘{ ResultsPlus
/—-._ Examiner Comments

Many candidates tried to explain why the brightness of the bulb would
decrease; some with more success than others.

This scored 1 mark.

5\ ResultsPlus

\ Examiner Tip

Candidates need to understand the difference between types of
questions that are on the examination paper. Any explanation given in
this type of question will not score, no matter how good an
explanation is given as it does not answer the question.
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Question 1 (d)

This question was designed to show if candidates could draw the irregular arrangement of
metal atoms present in an alloy. They were provided with the information that the zinc atoms
were slightly larger than the copper atoms, but many did not read this or chose to ignore
this. They were also told that the alloy in this question (one type of brass) contained 70%
copper, another piece of information many did not read. There were a significant number of
candidates whose diagrams resembled alternating layers of the two metal atoms, so not
irregular and containing an equal number of copper and zinc atoms. Again, many drew
diagrams that were difficult to credit, since all the circles were either of a similar size or
completely random with labels to distinguish the two metals’ atoms. But overall, about half
the candidates managed to score 1 mark for their diagram. It would be good to see
candidates having some experience of drawing structures like this to represent states of
matter, and in this case an alloy.

(d) Brass is an alloy of copper and zinc.
One type of brass contains 70% copper.

Zinc atoms are slightly larger than copper atoms.

Draw a labelled diagram in the box to show the arrangement of copper and zinc
atoms in this alloy.

Use the circle in the box as a guide to the size of a copper atom.
(2)

,
\.

N / ResultsPlus
/--.'. Examiner Comments

The copper atoms are not labelled and appear to be all different sizes,
however it is clear they are copper as the zinc has been labelled. They
only had to label copper or zinc, not both to show the difference.
Copper and zinc are found in a 12:6 ratio which was close enough to
7:3 so the second marking point can be achieved.

This scored 2 marks
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Use the circle in the box as a guide to the size of a copper atom.
(2)

AN

~ < ResultsPlus

/--.. Examiner Comments

The candidate had labelled the individual zinc and copper atoms. The
atoms are shown close together and are of different sizes, therefore

the first marking point can be achieved. The ratio drawn is 15:6 copper
to zinc so was acceptable for the 2nd mark point.

2 marks
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Use the circle in the box as a guide to the size of a copper atom.

(2)

\(f{ ResultsPlus
Examiner Comments

Examiners saw many answers like this. It wasn't clear which circles
represented copper atoms and which represented zinc atoms.

This scored 0 marks.

p

it
A
/'-'.-' B

(T ResultsPlus

\ Examiner Tip

Simple shading or somehow indicating the difference between the
copper and zinc atoms might have helped for this candidate to score
full marks.

"
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Question 2 (b)(i)

Nearly 90% of the candidates gave the answer of burette or pipette. Non-scoring answers
that were given included measuring cylinder, beaker and 'titration tube'.

GCSE Chemistry TCHO 1H 10



Question 2 (b)(ii)

Candidates were asked to describe how the pH of a mixture could be determined, but
although a good number did start by stating that they should look at the colour produced,
not so many then said that they should compare the colour obtained with a pH chart to
determine the pH of the mixture. As an alternative approach, as seen by many candidates,
they could state that the colour changed to, say, red if it was acidic, but they still needed to
compare that colour to the pH chart to find the actual pH. Many candidates here just listed
the colours.

(i) Describe how the pH of the mixture is determined when a drop of it is placed
on the universal indicator paper.

(2)
Thecobowr..Op.. T paper onqe.... Tre. indicakor. IS putk on fie.

L

bt Shewld. . be compared . tn_a pN Scake e
Saﬂ\atmpﬂcdm Solwdon_can_be . read dfm%
A Scle. gdng. fre ph 04 fre. mixtwe .

I\

\( { ResultsPlus
/'--. Examiner Comments

This answer scored both marks for saying that the indicator changed
colour and how to find the pH by comparing the colour to that on the
pH scale.
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(i) Describe how the pH of the mixture is determined when a drop of it is placed
on the universal indicator paper.

(2)

Ao unesio). indiodc QR AN o s}&a m\w Yo \% x\m R
S Eodn wone oo Yo odiiera

<£§ ResultsPlus
Examiner Comments

Only 1 mark was scored here for saying that indicator paper would
change colour. There was no mention of how the pH could be
obtained from the colour of the indicator paper.
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Question 2 (b)(iii)

Most candidates appreciated that litmus could only be used to show if a solution was acidic
or alkaline (with many getting the specific colours correct), but not so many stated that litmus
could not be used to show how acidic or how alkaline the solution was. An alternative
approach, still creditworthy, was where candidates said that litmus only showed two colours
or did not show a range of colours (as for Universal Indicator), so litmus would not give the
pH (for the second mark). This question did show that many candidates think that pH can be
found using litmus paper.

(iii) In the method, universal indicator paper is used to determine the pH.

Explain why litmus paper would not be a suitable indicator to use in
this experiment.

(2)

N 2{ ResultsPlus

Examiner Comments

The candidate stated that Universal Indicator shows a gradual change
in colour whereas litmus paper did not, scoring the first marking point.
There was no mention of litmus paper failing to tell us how acidic the
solution is or the pH so the second marking point did not score.

This scored 1 mark.
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(ili) In the method, universal indicator paper is used to determine the pH.

Explain why litmus paper would not be a suitable indicator to use in

this experiment.
(2)
Lt PO O0eS not.  aglermine. Pt only
cernnes Al o0lulON. 1% MK

O O e

a\___

ﬂ ResultsPlus
Examiner Comments

'does not determine pH' was sufficient for the second marking point.
The first marking point was contained in the second half of the answer.

This scored 2 marks.

(iii) In the method, universal indicator paper is used to determine the pH.

Explain why litmus paper would not be a suitable indicator to use in
this experiment.

B B W e T BN

a\___

i( ResultsPlus
Examiner Comments

Many candidates confused the use of litmus paper to determine
acidity/alkalinity with the test for chlorine. These answers did not
score.
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Question 2 (b)(iv)

This was a very straightforward graph for the candidates to plot with the overwhelming
majority scoring all 3 marks, but there were still some who had difficulty in producing linear
scales, plotting the points precisely, or ensuring that the plotted points occupied more than
half the grid provided. The best-fit curve was not asked for, as this was an overlap question
with the Foundation tier, and it was thought that would penalise many candidates at that
level as they were less likely to have seen a graph of that shape. Examiners would find it
much easier to check for accuracy of plotted points if a cross were to be used rather than just
a dot.
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ResultsPlus

Examiner Comments

This was a high scoring question on this paper. It was straightforward
for candidates to achieve all three marks.
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pH of 14
the mixture

0 I 2 3 4
mass of barium hydroxide in g

ResultsPlus

Examiner Comments
This graph scored for all points being plotted correctly. However it did

not score for the first marking point since the plotted points did not
cover at least half the grid in the horizontal direction.

ResultsPlus

Examiner Tip
When plotting graphs on examination papers, grids are provided that
allow candidates to select a suitable scale. Plotted points should also
cover more than half the grid in both directions.

\.
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Question 3 (a)(ii)

There were many good answers seen here explaining why the metal magnesium could
conduct electricity, but the compound magnesium carbonate could not. Some candidates
tried using ‘charged particles' in their answer, but this term was not credited as it was not
clear whether they meant ions or electrons. So, we were looking for ions in solid magnesium
carbonate being unable to move and delocalised electrons in magnesium able to move that
explained the difference in conductivity. Some thought that it was the presence of ‘carbonate’
that stopped the compound from conducting an electric current. Several candidates thought
that delocalised electrons in magnesium ‘carried the charge’. However, about a quarter of the
candidates scored full marks here.

(ii) Explain why solid magnesium carbonate cannot conduct electricity but solid
magnesium can.

\( / ResultsPlus

Examiner Comments

This answer has said that magnesium contains free electrons but has
not said these electrons can move. The point about magnesium
carbonate having no free electrons to explain why it does not conduct
was given a mark.

This scored 2 marks.

5\ ResultsPlus
\ Examiner Tip
Avoid the use of 'charged particles'. In some situations this term is

ambiguous as it would cover both ions and electrons.
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(i) Explain why solid magnesium carbonate cannot conduct electricity but solid
magnesium can.
(3)

.......... B msemagncb Lodfhenake LS. AN
lopic . Compaund..ondh. lonic.  Compowds.
CLonde bt conduct Slece ity When Sold.
due ko o lack ot free-flowing. Lang, Selid\.
__Moqhepm c:om conaLw:k elecsl QY.

SO\
Lecadse & Lo acMetal,

<g£ ResultsPlus
Examiner Comments

This scored just the 1 mark for the reason why solid magnesium
carbonate cannot conduct electricity.
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Question 3 (b)

In this calculation, the first mark was for calculating the relative formula mass of MgCOs.

Although most achieved that, errors seen at this stage were carried through with the rest of
the calculation. At this point the most common error seen was to calculate the relative
formula mass of just the carbonate; that was followed by 24/60 x 100. The other major
problem here was seen where candidates approximated their answers. Some incorrectly

approximated the answer to 28.5% and this lost them the 374 mark, but the greater majority
scored all 3 marks.

(b) Calculate the percentage by mass of magnesium in magnesium carbonate, MgCO,.

(relative atomic masses: C = 12,0, O = 16.0, Mg = 24.0) N B Yo

(3)
.............. 12 2208 b 2 ek = Y
2 & -
;10‘2%57'5"1' ........ 4&—\ ......................................
................................................................................................................................................. KO 2B
percentage by mass of magnesium = 2%567'
(24p)

AN
\( { ResultsPlus
/‘--. Examiner Comments

A correct answer until the incorrect rounding to 28.56% loses the last
marking point.

This scored 2 marks out of the 3.
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(b) Calculate the percentage by mass of magnesium in magnesium carbonate, MgCO,.
(relative atomic masses: C = 12,0, 0 = 16.0, Mg = 24.0)

N\S - - htize gz By ’2#.. ..........
L

.................. 26 A% 03 R ——

(3)

percentage by mass of magnesium= .35 % .

a\

i( ResultsPlus
Examiner Comments

Relative formula mass was correctly calculated - 1 mark.

Alternative divisions were shown, but the candidates decided to go
with the division 84/24 which was incorrect. Following that, the
conversion of 3.5 to a % was also incorrect.

This scored just the 1 mark.
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Question 3 (c)

It was disappointing to see that about a third of the candidates could not balance the
equation by the inclusion of the formula MgCl, for magnesium chloride. Mostly they gave the

answer of MgCl, and a sizeable number tried to adjust the numbers in front of the other
substances in the equation.

(c) Magnesium carbonate reacts with dilute hydrochloric acid.
Water and carbon dioxide are two of the products of the reaction.

Complete the balanced equation for this reaction.
(1)

f_MgCO; + 2HCl - Wﬂ‘?f‘ll ............ +?_H20 +2_C01

N { ResultsPlus
/--.. Examiner Comments

The candidate has written the correct formula for magnesium chloride,
but they then tried to balance this equation by multiplying everything

by 2. If they had done this correctly they could have scored the mark.
Unfortunately they did not correct the HCl so no mark was given.

lf \ ResultsPlus
\

| Examiner Tip

Practice writing and balancing equations.

(c) Magnesium carbonate reacts with dilute hydrochloric acid.
Water and carbon dioxide are two of the products of the reaction.

Complete the balanced equation for this reaction.
(1)

MgCO; + 2HCl — r,quz. + H,0 + CO,
N\ 7
\( ( ResultsPlus
/--.. Examiner Comments
The candidate has written the correct formula for magnesium chloride
so scored the mark.
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Question 4 (a)(i)

Most candidates could state what was meant by the term ‘actual’ yield, but the main difficulty
was seen with theoretical yield. We were not crediting ‘predicted’ or ‘expected’ without an
indication of why it would be ‘predicted’ or ‘expected’ - ie by calculation. Many candidates just
twisted around what was contained in the question to produce their answer, eg actual yield -
the yield that was actually obtained. We were looking for understanding of these terms.
Another common error was seen when candidates referred to reactants rather than products
when explaining the terms.

(i) State the meanings of the terms actual yield and theoretical yield. @)

actual yield

......... Ho wmkm&soﬁ?mmwmﬁamxo{lb?mmm
d,uﬂn@'hna_ TROMRAD 0N .ottt S

theoretical yield

™
\-\.

N { ResultsPlus

/‘-—-.“. Examiner Comments

1 mark was given for the meaning of the term 'Actual yield', but many
candidates struggled to explain the meaning of 'Theoretical yield'. ...
mass of product we predicted ..." alone was not enough - ideally it
needed to be backed up as ... mass of product predicted by
calculation ...".

This answer scored 1 mark.
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(i) State the meanings of the terms actual yield and theoretical yield.

actual yield

Many candidates struggled to avoid the use of 'yield' in their answers,
but this example showed that the candidate clearly understood the
difference between the two terms.

This scored 2 marks.
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Question 4 (a)(ii)

This calculation was correctly performed by almost all candidates. There were a few that
subtracted the actual yield (8.07 g) from the theoretical value (53.80 g) and used that number
as the theoretical yield; it was not clear why this was done.

(i) Use the information in Figure 3 to calculate the percentage yield of ethanol

in this experiment.
(2)

.......... H_xm=l§/

percentage vield =.

¥ ‘{ ResultsPlus
/--._ Examiner Comments

This was a very straightforward calculation.

This answer scored 2 marks.
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(i) Use the information in Figure 3 to calculate the percentage yield of ethanol
in this experiment.

................................... e L
“Ti.Bo. - oS xWwow = 3L /

percentage yield = ....52. T

N

N &{ ResultsPlus
/--. Examiner Comments

Examiners reported seeing this first line on the calculation by several
candidates and it wasn't clear why that step was being taken. The
equation for the calculation was given, so it was a simple task just to
substitute the actual and theoretical yields into the equation to obtain
the final answer.

This answer did not score the 1st mark, but did score the second mark
for converting the fraction used into a percentage value.
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Question 4 (a)(iii)

Why the actual yield is less than the theoretical was answered well by many candidates, with
most giving the answers of incomplete reaction (or not all reactants used up) and stating that
some product was lost in a process used to separate out the product. There were some
instances of careless use of language examples included ‘not all the product was used up’
and ‘some reactant was lost when extracting it'. We didn't credit any self-deprecating answers
such as spillages.

(iii) State two reasons why the actual yield of a reaction is usually less than the
theoretical yield.

I\'.

N / ResultsPlus
/'-—-.‘: Examiner Comments

'Incomplete reaction' was a common response and was awarded a
mark for the 1st marking point,

'Some reactant is left in containers' was the same marking point as the
first so did not score.

This answer scored 1 mark.
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(iii} State two reasons why the actual yield of a reaction is usually less than the

theoretical yield.
(2)
1. Thase.... MM;WMMFM&
e
AN
ﬂ ResultsPlus
Examiner Comments
No credit was given for answers in terms of human error, such as 'not
measured correctly' or 'spilt something'. The first point about
impurities present that didn't react was credited with a mark.
This answer scored 1 mark.
(iii) State two reasons why the actual yield of a reaction Is usually less than the
theoretical yield.
(2)

|||||||||||||||||

» Residve le,f}Jr on e.cVuP‘rma/\¥

AN
ﬂ ResultsPlus
Examiner Comments
'Unwanted side reactions' scores a mark for marking point 3.

Residue left behind on equipment was sufficient for product lost
during the reaction processes for the second marking point.

This answer scored 2 marks.
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Question 4 (b)(i)

This calculation was a little more troublesome than first thought. There were several places
where candidates made errors. These included adding up the relative formula masses for all
the substances and using that as the denominator in the calculation, adding together just the
formula masses of the products (46+44) and using that as the denominator, missing out that
4 moles of ethanol were produced, and not approximating the answer to the required 2
significant figures as asked for in the question. There were some misunderstandings seen
where a few candidates gave the answer as ‘51.11% (to 2 sig figs)’ so mistaking decimal places
with significant figures. Despite all that, almost half of the candidates scored full marks.

(b) The balanced equation for the fermentation of sucrose is
C12H22011 + H,0 —» 4CH:OH + 4C02

(i) Calculate the atom economy of this reaction to produce ethanol,

Give your answer to two significant figures.

(relative formula masses: C,,H,,0,, = 342, H,0 = 18, (;H:OH = 46, CO, = 44)

(3)
_______ 4C W OH = 46 x&= 154  4C0, 2 & xbbk=13(
184 .
................................................................... : %4=%xtﬂ0 2o B fokpz S ok B 5 )
(134 +13¢ 3eo
atom economy =....c.u. 5 i ............................... %

N { ResultsPlus

Examiner Comments

This was a well-executed calculation with the answer correctly given to
2 significant figures.

This scored 3 marks.
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(b) The balanced equation for the fermentation of sucrose is
Cy;H200 + H,O0 - 4CH,OH + 4CO,

() Calculate the atom economy of this reaction to produce ethanol.
Give your answer to two significant figures.

(TE|aﬂVE formula masses: CanOH = 342, H20 = 18, C;HsOH = 46, CO: = 44:‘

(3)
bl 00 B Bl e e s e
4o 444
atom economy = ... S . NV e %

N,

~ < ResultsPlus

/--.. Examiner Comments

The atom economy here has been calculated by taking the relative
formula mass of the product ethanol and dividing by the sum of the
relative formula masses of both products and converting it into a

percentage. This was correct up to that point, but this lost the final
mark as the answer was not given to 2 significant figures.
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(b) The balanced equation for the fermentation of sucrose is
© THANOL o SUcOER

(i) Calculate the atom economy of this reaction to produce ethanol.

Give your answer to two significant figures. EMaol?

v
(relative formula masses: C,;H,,0,, = 342, H,0 = 18, C;H,OH = 46, CO, = 44)

AN

S{ < ResultsPlus

/‘--. Examiner Comments

This candidate has offered 3 different calculations - the middle one is
correct, but since the candidate is offering a list of calculations with at
least one incorrect one, so this does not score any marks. Had the
answer of 51% appeared on the answer line, then 3 marks would have

been awarded as it would be clear which the candidate was choosing
as the correct calculation.

-~ 4 \ ResultsPlus
\

) Examiner Tip
Examiners do not choose the best answer from a list of possible ones
that may be produced.
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Question 4 (b)(ii)

The more astute candidates realised that if the carbon dioxide was then used to make fizzy
drinks, it became a useful product in addition to the ethanol, so that meant the atom
economy increased; many did correctly point out that it increased to 100%. However, a
sizeable number thought that question was asking about the atom economy of just carbon
dioxide and not in combination with ethanol.

(i) Explain the effect on the atom economy of this reaction if the carbon dioxide

produced was used to make fizzy drinks.
(2)

T aweuld et e Cheny@d A wyoo we bwing

Vol NOE  ce~ldondioxye

N

¢ ﬁ{ ResultsPlus
/--.. Examiner Comments

Quite a few candidates misunderstood the question as this example
shows.

This scored 0.

(ii) Explain the effect on the atom economy of this reaction if the carbon dioxide

produced was used to make fizzy drinks.
(2)

No.... Ol emww\&lm%mba&g%‘}w

I\

~ { ResultsPlus
/‘--. Examiner Comments

This candidate identified that the atom economy would increase but
has not said why it would increase. So this just scored 1 mark.
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(i) Explain the effect on the atom economy of this reaction if the carbon dioxide
produced was used to make fizzy drinks.

(2)

P I\
A

(0p%.

14 ResultsPlus

Examiner Comments

Most candldates had realised that with carbon dioxide being used to
make fizzy drinks, both products would then be useful, and as this
candidate pointed out, it would rise to 100%.

This answer scored 2 marks.
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Question 5 (a)

This question asked for a fairly straightforward diagram of a cell that could be used to
electrolyse copper sulfate solution using copper electrodes. For some candidates, labelling
seems to be optional even though it was asked for. However the majority of the candidates
could produce a diagram that deserved full marks. The most common errors here included
not having the electrodes in the electrolyte, the electrodes connected to one outlet from a
power pack and an electrolysis cell without a power source.

5 When copper sulfate solution is electrolysed using copper electrodes, the mass of
each electrode changes.

(a) Draw a labelled diagram to show the apparatus that can be used to electrolyse
copper sulfate solution using copper electrodes,

| | | = POWeur Wit

1 f
Cothode + Aoz fie
t+—C Dcﬂlew e \edmdes

(2)

| ¥

S
benla <—— sulfole Solukon

N
\( /4 ResultsPlus

Examiner Comments

Electrodes, which here were labelled the wrong way round, had to go
into the electrolyte to score the 1st mark otherwise it would not work.

Electrodes connected to power supply scored the 2nd mark.

This scored just the second mark only.

T\ ResultsPlus
\ Examiner Tip
It would be useful if candidates had opportunities to practice drawing

apparatus that could be used for experimental work.
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5 When copper sulfate solution is electrolysed using copper electrodes, the mass of
each electrode changes.

(a) Draw a labelled diagram to show the apparatus that can be used to electrolyse
copper sulfate solution using copper electrodes.

(2)

AN

%(Resuﬁsﬂus
Examiner Comments

The candidate has drawn two electrodes in an electrolyte for the 1st
marking point.

No power supply has been drawn, so the 2nd marking point could not
be given. This diagram contained no labels. So even if it included a
power supply, it couldn't score full marks.

This scored 1 mark.

35 GCSE Chemistry 1TCHO 1H



Question 5 (b)

Many candidates understood the need to clean the electrodes using emery paper (or similar)
to remove surface oxides or other material that could hinder efficient electrolysis of the
copper sulfate solution. However, for some the extent of electrode preparation extended to
just labelling them as anode and cathode. Some misunderstood the question and described
how to treat the electrodes AFTER electrolysis by washing with distilled water and drying
before finding their mass. Overall, many did not score on this question.

(b) Before the electrolysis is carried out, the mass of each electrode is determined.

Explain what should be done to the copper electrodes before their masses
are determined.
(2)
_._IhgS........,...ahmmd._....._be. ........ creanad o 5CLMLW8°L9M
b sugpee. ond. WEBNING. 8. it . st tae) -

Wialen amcdw(thﬂcc“@k-"f“ﬁ‘tb(p@omn
an.. .ocoxote. WNAASS....A8 . ... 00N O NADD

maccg"gm

\( ( ResultsPlus

/'--. Examiner Comments
This is a great answer - it's made the point about using an abrasive
material on the surface of the electrode and why it should be done - to
remove any oxidised copper.

This scored 2 marks.
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(b) Before the electrolysis is carried out, the mass of each electrode is determined.

Explain what should be done to the copper electrodes before their masses
are determined.

N\

ﬂR&suﬁsﬂm
Examiner Comments

Reading the candidate's answer, it looks like they had misunderstood
the question. The answer given is that for a different question about
what should be done to the electrodes AFTER electrolysis before
determining the masses.

This scored 0.

~
T

o ResultsPlus
\u

| Examiner Tip

Candidates should read the whole question and not just the command
line.
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Question 5 (c)(i)

For full marks, candidates needed to explain why there was a mass loss at the anode -
copper atoms from the anode being oxidised (and going into the solution); why there was a
mass increase at the electrode - copper ions that have moved through the solution being
reduced at the cathode by accepting electrons. Most candidates made a good attempt at this
guestion, but often their answers lacked some detail that resulted in not being able to obtain
full marks. Often the point about the cations moving through the solution to the cathode was
missing. Other errors included writing about anions being oxidised at the anode which
caused the mass loss; some thought it was the anode mass loss which was due to electrons
lost and cathode mass gain due to electrons gained. The more able students offered half
equations for what happened at the electrodes, which generally were well written.

(i) Explain, in terms of ions, the changes in mass of the two electrodes shown in

the results in Figure 4.

n otoms (3)
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W5 mass- Cu™ + 2e° = 2v
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\( { ResultsPlus
/'--. Examiner Comments

This answer had everything detailed at both electrodes as well as the
movement of the cations through the solution to the cathode.

This answer scored on all three marking points.
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(i) Explain, in terms of ions, the changes in mass of the two electrodes shown in
the results in Figure 4.

This was another good answer explaining what happened to the
anode, in the solution and at the cathode. The use of half equations in
this type of question does help the candidate to explain things.

This scored 3 marks.
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Question 5 (c)(ii)

Most candidates suggested just increasing the current or increasing the concentration of the
copper sulfate solution and scored just 1 mark. However, the more able candidates saw the
significance of the increase of mass as 2.34 g being 3 times the increase of the change in
mass of the cathode, and these candidates scored full marks on this item with answers such
as ‘Use three times the current’, or similar.

(i) The electrolysis was repeated using another pair of copper electrodes of the
same masses.

Explain a change that could be made to the electrolysis experiment to cause
the mass of the cathode to increase by 2.34g in 10 minutes.

N ﬁ{ ResultsPlus
/'--.. Examiner Comments

The candidate has not given the factor (3x) by which the concentration
has to be increased so only scored the 1 mark for this answer.
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(i) The electrolysis was repeated using another pair of copper electrodes of the
same masses.

Explain a change that could be made to the electrolysis experiment to cause
the mass of the cathode to increase by 2.34g in 10 minutes.

(2)

%ﬁ ResultsPlus
Examiner Comments

The calculation to show a factor of 3 gained the first mark. Increasing
the power by 3 scored the second mark. The increase of mass by

2.34 g was overlooked by most candidates who scored marks on this
question - most just gave the answer of increase the current, increase
the voltage or increase the concentration of the solution.

2 marks.
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Question 6 (a)

The greater majority of the candidates knew that aluminium is higher in the reactivity series
and most of those went on to state that either aluminium needed a large amount of energy
to extract it or that it could not be displaced by carbon. Another way candidates scored
marks was to go down the route of aluminium being more reactive than carbon, but those
who chose to say that aluminium was more reactive than hydrogen or a metal such as
copper did not score as they were not appreciating why electrolysis was needed in the
extraction process.

(a) Aluminium is extracted from its ore by electrolysis.

Explain why this method is used to extract aluminium from its ore.
(2)

e Y T N S U S

\( / ResultsPlus

Exa miner Comments

Several candidates spoilt their answers as in this example where they
wrote about aluminium being more reactive than copper as a reason
for electrolysis to be used to extract aluminium. Unfortunately this did
not score as it did not explain the need for electrolysis.

GCSE Chemistry 1CHO 1H 42



(@) Aluminium is extracted from its ore by electrolysis.

Explain why this method is used to extract aluminium from its ore.

(2)

..._P““’M‘.nim O Mot Nadig Than labon 5o canet be Mf!' ’«v Calbon - toked
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ﬂ ResultsPlus
Examiner Comments

Aluminium is more reactive than carbon (or above carbon in the
reactivity series) allowed for 1st mark as an alternative for the point
about aluminium being very reactive. Mention of high amounts of
energy needed scored the second mark. The answer went on to
explain that aluminium cannot be displaced by carbon - this was an
alternative acceptable answer for the second mark but this had
already been scored.

2 marks
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Question 6 (b)(i)

Most candidates scored a mark for knowing that a redox reaction involved oxidation and
reduction; sometimes this was seen when they stated what was oxidised and what was
reduced in the reaction. Although most knew that magnesium was oxidised in the reaction
when it lost 2 electrons. To get the mark for identifying the reduction part of the reaction,
candidates needed to state that it was the titanium ion or Ti4*. Titanium alone here was not
enough given that titanium was a product of the reaction. A significant number attempted
this question by describing the redox as loss and gain of chlorine.

(b) () One step in the extraction of titanium metal involves the displacement
reaction between titanium chloride, TiCl,, and magnesium.

TiCl, + 2Mg — Ti + 2MgCl,
This equation can be simplified as

™ + 2Mg — Tl + 2Mg*

Explain why this displacement reaction can be described as a redox reaction.

B ¢

y &{ ResultsPlus
/'--. Examiner Comments

This answer explained that a redox reaction involved both oxidation
and reduction which scored the first mark. Although the candidate had
not specified titanium ions being reduced in the 2nd line, this was
clarified by the second half equation and that together with the
explanation about magnesium scored the other two marks.

This scored 3 marks.
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(b) (i) One step in the extraction of titanium metal involves the displacement
reaction between titanium chloride, TiCl,, and magnesium.

TiCL, + 2Mg — Ti + 2MgCl,
This equation can be simplified as
Ti* + 2Mg — Ti + 2Mg™ O\LR\G

Explain why this displacement reaction can be described as a redox reaction.
(3)

Pfsthmehqswy\mmrmwm@mmgq
AEhas. gavned. 27 w@as bt e fitaunium had beea...........
oxdised O8It heve oy (ast @

NS

ﬂ ResultsPlus
Examiner Comments

Mention of reduction and oxidation here scored the first mark. Many
candidates confused what was going on in the ionic equation with the
explanation about oxidation and reduction, with many, as here, getting
the processes the wrong way round.

So, this answer scored just 1 mark for reduction and oxidation both
taking place.
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Question 6 (c)

Although most candidates gave the disadvantage of phytoextraction as being slow or it took
a long time to grow the plants, many answered this by saying that when burning the plants,
carbon dioxide was evolved without taking into consideration that carbon dioxide was taken
in by the plants when they were growing. A significant number of candidates still do not read
guestions carefully as was seen by those who just stated that it could be used to extract
metals from low-grade ores, which appeared in the stem of the question and is not a
disadvantage of the process.

(c) Phytoextraction is an alternative biological method that can be used to extract
metals from very low-grade ores.

Give one disadvantage of phytoextraction as a method of extraction of metals.
(1)
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/'--. Examiner Comments

Greenhouse gases is equivalent to carbon dioxide and so were
ignored. They are not toxic gases in this context.

This answer scored 0.

(c) Phytoextraction is an alternative biological method that can be used to extract
metals from very low-grade ores.

Give one disadvantage of phytoextraction as a method of extraction of metals,
(1)

....................... Lk \ows RS GOy SAERODN oF T grde, 006

N i{ ResultsPlus
/'--.. Examiner Comments

This answer is possibly true but it was not answering the question so
no mark awarded as this would be an advantage.
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(c) Phytoextraction is an alternative biological method that can be used to extract
metals from very low-grade ores.

Give one disadvantage of phytoextraction as a method of extraction of metals.

(1)

f

ig ResultsPlus
Examiner Comments

The growth of plants used to extract metals by phytoextraction is a
process that takes a long time which is a disadvantage of the method
so 1 mark was awarded.
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Question 6 (d)

Many candidates do find trying to describe a simple method quite difficult, with just half the
candidates scoring at least one mark. Here we were looking for methods such as heating
with carbon to obtain the copper from copper oxide. Some suggested using a more reactive
metal, which was fine but omitted to say how the copper would be separated from the other
metal oxide. However, most candidates opted for just heating the copper oxide alone to
obtain the copper. Another error frequently seen was trying to dissolve the copper oxide in
water and electrolysing the solution.

(d) Copper is low down in the reactivity series and can be obtained from
copper oxide.

Devise a simple method to obtain a sample of copper from copper oxide in
the laboratory.

N

\(

4 ResultsPlus

Examiner Comments

1 mark was awarded for the copper oxide and carbon together. The
2nd mark was not awarded as 'combust’ is not the same as heat
strongly. We were looking for the heating of the copper oxide with
carbon in this situation.

1 mark awarded overall.
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(d) Copper is low down in the reactivity series and can be obtained from
copper oxide.

Devise a simple method to obtain a sample of copper from copper oxide in
the laboratory.

oz .. Comerr il Sl G0 rthad coedh 4 Lon
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Examiner Comments

Heating the copper alone as described in this answer is not sufficient
to cause the copper oxide to decompose into its elements.

This scored 0 marks.
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4 (d) Copper is low down in the reactivity series and can be obtained from
copper oxide.

Devise a simple method to obtain a sample of copper from copper oxide in

the laboratory.
(2)
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ﬂ ResultsPlus
Examiner Comments

Heating the copper oxide with carbon would produce copper and
carbon dioxide. The carbon dioxide would dissipate into the
atmosphere and not contaminate the copper. So this answer was
given 2 marks - for mixing with carbon and 1 for heating the mixture.
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Question 7 (a)

The correct colour change of methyl orange in this titration was not very well known. Of
those who had the correct colours, often they were the wrong way round going from orange

to yellow.
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Question 7 (b)

Overall, the number who complete the balanced equation correctly was quite disappointing.
Only a minority could give a correct formula for ammonium sulfate and then balance the
equation. The most common formulae given were NH;SO4 and (NH3),SO4 (which meant that
hydrogen also appeared as a product). Many candidates also added other products to the
right hand side; these included SO, and H,O.

(b) When the ammonia solution was neutralised by the dilute sulfuric acid, a solution
of ammonium sulfate was formed.

-  Complete the balanced equation for the reaction between ammonia solution and
sulfuric acid.

y Ha (2)

\( / ResultsPlus

Examiner Comments
Even though the correct formula for ammonium sulfate was given, the
candidate has also written H, on the products line, so the first marking
point could not be given.
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(b) When the ammonia solution was neutralised by the dilute sulfuric acid, a solution
of ammonium sulfate was formed.

Complete the balanced equation for the reaction between ammonia solution and
sulfuric acid.

(2)
........ 2 NH; + H;50, = (NP S0

%j ResultsPlus
Examiner Comments

Only a few candidates could complete the balanced equation with the
correct formula of ammonium sulphate and balance for the ammonia.

C V f ResultsPlus
\/

) Examiner Tip

Practice balancing equations.
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Question 7 (¢)

It appears that many candidates had not read the opening paragraph to this question. In it
they were told that the titration was repeated to obtain a mean volume of acid and that the
volumes of the two solutions were measured accurately. Equally there were many candidates
that had not understood the first five words of the command line: ‘Explain two other
practical steps .... Many answers were seen suggesting that the titration should be repeated
or somehow the volumes of the solutions should be measured with a burette / pipette /
measuring cylinder to get an accurate volume of a solution. Some also gave three practical
steps; in these instances we do not mark ‘the best two’, but if two are correct and one
incorrect, then only one will score. This is standard practice.

(c) The titration was repeated to obtain a mean volume of dilute sulfuric acid
required to neutralise the 25.0cm® of ammonia solution.
The volumes of the two solutions were measured accurately.

Explain two other practical steps that should be used in the titration to ensure
that an accurate titre volume is obtained.

\( < Examiner Comments

When candidates were wanting to add acid drop by drop, we were
looking for an indication that it was just near the end point and not
through the whole titration. The reason, 'to stop it turning acidic' was
fine for the reason. This practical step scored 1 mark.

The candidate has correctly explained why a white tile should be used,
and scored 2 marks.

Overall, this scored 3 marks.
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(c) The titration was repeated to obtain a mean volume of dilute sulfuric acid
required to neutralise the 25.0cm’ of ammonia solution.,
The volumes of the two solutions were measured accurately.

Explain two other practical steps that should be used in the titration to ensure
that an accurate titre volume is obtained.

(4)

f

ig ResultsPlus
Examiner Comments

'Drips are one at a time' did not achieve a mark as 'near end point' was
not mentioned.

The second practical step and reason were fine for two marks.
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Question 7 (d)

In general, candidates do find describing experimental techniques at this level to be
challenging. We are required to include the assessment criteria AO3-3 which covers
developing experimental procedures. This question was poorly scored overall. Many of the
candidates could not describe the basic three steps involved: heating the solution to
concentrate it, allowing it to cool and crystallise, and finally drying the crystals in a suitable
way. Often answers included that the solution should be heated until all the water had gone,
or that the solution should be filtered and the crystals on the filter paper then dried. Such
was the way candidates answered this that it was sometimes difficult to see what could score
a mark. A significant number of candidates wrote ‘use crystallisation’ without a basic plan.

(d) The mean volume of dilute sulfuric acid required to neutralise the ammonia
solufion was determined from the results of the titration.

This vollime of dilute sulfuric acid was added to 25.0cm® of ammonia solution in a
conical flask.

Devise a ;ﬂan to produce a sample of dry ammonium sulfate from the contents of
the conical flask.

(3)
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Examiner Comments

This scored 2 marks - 1 for heating the solution and 1 for allowing the
now concentrated solution to crystallise.

There were candidates who missed the last point to produce a dry
sample; this could be easily done by removing the crystals and then
pat drying them with a filter paper.

(d) The mean volume of dilute sulfuric acid required to neutralise the ammonia
solution was determined from the results of the titration.

This volume of dilute sulfuric acid was added to 25.0cm’ of ammonia solution in a
conical flask.

Devise a plan to produce a sample of dry ammonium sulfate from the contents of
the conical flask.

(3)

. C Wi Mg wenia Jvdwc ‘%f gl ﬂ ‘,wa
..WCL nd U Wb Ol MO gulggho

M\

ﬂ ResultsPlus
Examiner Comments

This scored just 1 mark for heating the mixture gently until most of the
water had evaporated.

Many candidates seemed to think that the ammonium sulfate was
either a solid that could be removed by filtration and then dried, or it
somehow precipitated and then could be filtered out and then dried.
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Question 8 (b)

A few candidates linked the structure of graphene to a single layer of graphite and gave a
good description of the number of bonds each carbon atom forms to then reason why it was
a good conductor of electricity. However, several didn't stop there and needlessly wrote
about the properties of graphite. The most common marking point seen was for delocalised
electrons, the least seen was realising either that there were four electrons available for
bonding on each carbon atom or that as a result each carbon atom bonding to three other
carbon atoms, there would be one electron remaining unbonded.

Explain why graphene will be a good conductor of an electric current.

™
\-\.

N / ResultsPlus
/--.E Examiner Comments

In this answer there seemed to be no idea of 4 outer shell electrons on
each carbon atom but there was the idea of bonds with 3 other carbon
atoms which scored 1 mark. 'easy transportation of electrons' was not
sufficient for unbonded electrons being free to move so this did not
score.

Overall, this scored 1 mark.
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Explain why graphene will be a good conductor of an electric current.

(3)
v grapnene (s o  good cenductor = of
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Examiner Comments

This scored all 3 marks.
1 for bonding to 3 other carbon atoms

1 for the remaining electron

1 for those remaining electrons being delocalised.
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Explain why graphene will be a good conductor of an electric current.

iﬁ Examiner Comments

This scored all 3 marks:

1 mark for one unused electron

1 mark for bonding to 3 other carbon atoms

1 mark for delocalised electrons or electrons free to move.
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Question 8 (c)

Nearly half the candidates could either describe the structure type of potassium bromide or
the type of bonding and then go on to say that a large amount of energy was needed to
break the strong forces between the ions that caused the substance to have a high melting
point, so this showed that this link was well understood. However, there was a significant
number who spoilt their answer by using such terms as ‘molecules of potassium bromide’ or
‘intermolecular forces between the ions’. A minority did refer to the bonding between the
ions as ‘covalent’.

Explain why potassium chloride has a high melting point.

an.xx:?b % m\wm bo % m \MQ\A
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/'--.. Examiner Comments

An excellent answer that scored 2 marks. It detailed the structure and
type of bonding and then went on to state that a large amount of
energy was needed to break the bonds.

Explain why potassium chloride has a high melting point.
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\( &{ ResultsPlus
/'--.. Examiner Comments

Quite a few candidates wrote a similar answer to this focussing on the
different sizes, but made it worse by describing the particles as atoms
rather than as ions. This answer contained nothing creditworthy.
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Explain why potassium chloride has a high melting point.
(2)
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Examiner Comments

The incorrect use of 'intermolecular' stopped the first mark being
given. However, the second mark was given for saying that a large
amount of energy was needed to break the bonds.
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Question 8 (d)

Overall, this 6-mark question performed well, with many candidates showing their knowledge
of the models shown by the representation of a methane molecule and a very good
distribution of marks was obtained skewed towards the top end. Although most could write
in quite good detail about structures A - C, the 3D aspect of structures D and E appeared to
be less well known.

Here a level 1 answer just required simple statements about some of the models or a
description of one of the models. The molecular formula and dot and cross representations
provided a straightforward way for candidates to score marks.

A level 3 answer required candidates to describe most of the models along with their
limitations. However, candidates did find identifying limitations to be a more difficult aspect
of this question.

Describe what information can be obtained from each representation including
the limitations of these representations of methane.

(6)

/

y / ResultsPlus

Examiner Comments

Th|s was a level 2 answer and given 4 marks.

Although all 5 structures had been described, there wasn't any
recognition of 2D and 3D structures which limited the description
particularly in structures C, D and E. The description didn't give many
limitations, so this was a good Level 2 answer.
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Describe what information can be obtained from each representation including
the limitations of these representations of methane.

ﬂ ResultsPlus
Examiner Comments

This was a level 1 answer and given 2 marks.

The description just contained simple statements for most of the
structures, but lacked any detail about them or their limitations
needed to access the higher levels.
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Question 9 (a)(i)

This question was very straightforward and the majority of candidates scored 2 marks. A few
had metals W and Y the wrong way round and so only scored 1 mark.
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Question 9 (a)(ii)

For most of the candidates this was a very challenging question and tested their ability to
interpret the information they were given. In the first part of the question, they were told that
metal Y reacted with an excess of dilute hydrochloric acid and all the metal had reacted after
three. Here they were told that with an excess of dilute sulfuric acid bubbles formed quickly
but soon the reaction stopped and most of the metal remained. Only a few candidates
realised that the metal sulfate that formed was coating the metal and prevented further
reaction. Most candidates offered the idea of a limiting reactant or that not enough acid was
added, or that the acid was too dilute which did not score.

Explain why the reaction between metal Y and excess dilute sulfuric acid
stopped even though there was solid metal Y left.

N / ResultsPlus
/'--.E Examiner Comments

Answers such as this were seen very often. Earlier in QQ9, it was
established that metal Y was quite reactive as given by the
observations of its reaction with dilute hydrochloric acid. This answer
didn't really establish why the reaction stopped when there was still
some left.

This scored 0 marks.
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Explain why the reaction between metal Y and excess dilute sulfuric acid
stopped even though there was solid metal Y left.

(2)

O XX

iﬁ ResultsPlus
Examiner Comments

This candidate referred to the formation of a layer of metal sulfate
which was credited for the first mark. 'The sulfuric acid cannot access

the metal' is the idea of preventing reaction and scored the second
mark.

Few candidates had rationalised it in this way. This answer scored 2
marks.
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Question 9 (a)(iii)

Many candidates confused the idea of ‘weak’ with ‘dilute’, or simply said that a weak acid had
a fairly high pH and did not answer the question ‘Explain the meaning of the term weak
acid.’

A good number did mention that the acid was partially or not completely ionised in solution
but missed the point about it being an acid which needed some reference to the

concentration of H* ions then being lower than expected.

Explain the meaning of the term weak acid.

(2)
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+ Examiner Comments

This was given 2 marks.

The acid 'partially dissociates' into ions scored the 1st mark and the
2nd mark was given for 'low concentration of hydrogen ions'.

Explain the meaning of the term weak acid.

(2)
e acuU_ are hoet. ﬂﬂy MJMM //

N
\( / ResultsPlus

< Examiner Comments

This scored 1 mark.

1 mark was given for the point about the acid 'not fully dissociated'.
Many candidates made reference to a higher pH than strong acids but
they didn't make it clear that it wasn't down to dilution factors but that
fewer H™ were present because of the incomplete dissociation of the
acid in water.
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Question 9 (b)

In such a tricky calculation, most candidates were able to score marks. Calculating the
relative mass of aluminium sulfate and then calculating the number of moles of that
substance was seen on most candidates’ work. From this stage, the most popular answer
seen was to multiply the number of moles of aluminium sulfate by the Avogadro constant,

scoring 3 marks with an answer of 9.03 x 1027, but only a few scored full marks by taking into
account that there were 17 atoms combined together in the formula Al5(SO4)s.
(b) The formula of aluminium sulfate is Al,(SO,)s.

Calculate the total number of atoms that combine to form 5.13 g of
aluminium sulfate.

(relative atomic masses: O = 16.0, Al = 27.0,S = 32,0
Avogadro number = 6.02 x 10%)
(4)
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This answer was commonly seen and was given 3 marks:

The first mark was given for the correct calculation of M, of aluminium
sulfate.

The second mark was given for the calculation of the number of moles
of aluminium sulfate.

The third mark was given for the multiplication of the number of moles
X 6.02x10%3,
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(b) The formula of aluminium sulfate is Al,(SO,)s.

Calculate the total number of atoms that combine to form 5.13 g of
aluminium sulfate.

(relative atomic masses: O = 16.0, Al = 27.0, S = 32.0
Avogadro number = 6,02 x 10%)

ﬂ ResultsPlus
Examiner Comments

This scored all 4 marks. The 4th mark here was for the inclusion of the

number of atoms (17) that were combined in the formula of

aluminium sulfate in the calculation. This calculation also had the
bonus of being easy to follow.
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(b) The formula of aluminium sulfate is AL(SO,).. (7 atomd RLEGUEY

Calculate the total number of atoms that combine to form 5.13 g of
P —
aluminium sulfate.

(relative atomic masses: 0 = 16.0, Al = 27.0,5=32.0
Avogadro number = 6.02 x 10%)
(4)
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Sometimes the formula mass had been incorrectly calculated as in this

example. Error carried forward in the subsequent steps then resulted
in 3 marks being given.

1 mark was given for calculating the number of moles (ECF from M, )
on the second line.

1 mark was given for number of moles x Avogadro constant on the 3rd
line (ECF)

1 mark was given multiplying the number of 'molecules' x number of

atoms in the formula of the compound (ECF from Mr). We ignored the

use of 'molecules' on the 3rd line as this erroneous term did not
interfere with the calculation.
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Question 9 (c)

It was pleasing to see how well many candidates tackled this question to conclude that
Equation 2 represented the reaction that was taking place. There was no single method of
calculation, but several ways of dealing with the calculation were seen. The most obvious was
to calculate the number of moles of each element and then obtain the simplest whole
number ration which then showed Equation 2. The other common way seen was to use the
mass of iron to calculate the mass of lead produced using at least one of the reaction
equations to show that it was Equation 2. Just stating Equation 2 without any justification
scored no marks.

(¢) Iron is more reactive than lead.
Iron reacts with lead nitrate solution to form solid lead.

Two possible balanced equations for the reaction are
[
Equation 1 l!e + Pb(NO;); — Fe(NO,), + Pb

)
Equation 2 2F% + 3Pb(NO;), — 2Fe(NO,); + 3Pb

In one experiment, it was found that 4.48 g of iron reacted with excess lead nitrate
solution to form 24.84 g of lead.

Carry out a calculation, using the information above, to show which equation
represents the reaction taking place.

(relative atomic masses: Fe = 56.0, Pb = 207)

N &{ ResultsPlus
/'--.. Examiner Comments

The number of moles of iron and of lead were both calculated
correctly. This was followed by working out the simplest whole number
ratio which then led to the conclusion that equation 2 represented the
reaction that took place.

This scored 3 marks.
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(c) Iron is more reactive than lead.
Iron reacts with lead nitrate solution to form solid lead.
Two possible balanced equations for the reaction are

Equation1 Fe + Pb(NO;); — Fe(NO)), + .ﬂl?_
Equation2 2Fe + 3Pb(NO;), — 2Fe(NO;); + 3Pb

In one experiment, it was found that 4.48 g of iron reacted with excess lead nitrate

solution to form 24.849 of lead.

Carry out a calculation, using the information above, to show which equation
represents the reaction taking place.

(relative atomic masses: Fe = 56.0, Pb = 207)

N M : (3)
4. ug.. = 2.3
....... se. zo0® TN R ey —200mB
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Examiner Comments

In this approach, the candidate had used both equations to calculate
the mass of lead produced from 4.48 g of iron. From this the candidate
could see that equation 2 was the one representing the reaction taking
place.

This too scored 3 marks.
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(c) Iron is more reactive than lead.
Iron reacts with lead nitrate solution to form solid lead.
Two possible balanced equations for the reaction are

Equation1 Fe + Pb(NO,); — Fe(NO,), + Pb
Equation2 2Fe + 3Pb(NO;), — 2Fe(NO,); + 3Pb

In one experiment, it was found that 4.48 g of iron reacted with excess lead nitrate
solution to form 24.84 g of lead.

Carry out a calculation, using the information above, to show which equation
represents the reaction taking place.

(relative atomic masses: Fe = 56.0, Pb = 207)

........ hed. A0F. ... 064207........ 2(%) 4 3/:107\ - 2(59_3:__5 (237 .

............. %> o263 MR+ b = At 6
R LT3 73
» 4. wg le.«ep
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au. g =2 . p-o¥
c f "012 2 (Totalfor 19 = 13 marks)
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Here the candidate carried out 2 calculations - 1 based on equation 1
and the other based on equation 2. In this case the number of moles
of each metal was calculated based on its relative atomic mass and the
number of it shown in the equation.

The candidate ruled out equation 1. They could have stopped here and
still scored full marks. However, it looks like they decided to check their
work. They have multiplied the relative atomic mass of iron by 2 and
multiplied the relative atomic mass of lead by 3 and calculated number
of moles based on these correctly as 0.04 and 0.04 from equation 2.
Therefore it was equation 2. This showed there was more than one
method they can use to determine the stoichiometric equation for a
reaction.

This answer also scored 3 marks.

GCSE Chemistry TCHO 1H 76



Question 10 (a)(i)

About a quarter of the candidates understood what was meant by ‘dynamic’ in dynamic
equilibrium. Some just described a reversible reaction by saying dynamic meant it the
reaction went both ways. However, several candidates just gave a general meaning of the
word dynamic which didn't score the mark.

10 When hydrogen is removed from an alkane, an alkene is formed.

This is an example of a dehydrogenation reaction.

(a) Under certain conditions the dehydrogenation of propane forms propene and a
dynamic equilibrium is reached,

(i) State what is meant by dynamic in this context.
(1)

Tho frwerdy ruackin s bnppintu o B smat 0 ey T batkinacdy ptnbio

N &{ ResultsPlus
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The forward and back reactions are happening at the same rate
implies that they are occurring at the same time.

This scored 1 mark
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10 When hydrogen is removed from an alkane, an alkene is formed.
This is an example of a dehydrogenation reaction.

(a) Under certain conditions the dehydrogenation of propane forms propene and a
dynamic equilibrium is reached.

(i) State what is meant by dynamic in this context.
(1)

o PlIpa e breers Gown fo form piopee + ooy u Cb Fap  Sane

dabe en anaa to PO oppBAe

N\

ﬂ ResultsPlus
Examiner Comments

This looks correct but they have said to form propene on the last line
instead of propane and so simple error stopped the mark from being
awarded.

0 marks

M4\ ResultsPlus
\_/

| Examiner Tip
Candidates do need to take care when writing the names of various
substances - an incorrect letter can make a huge difference.
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Question 10 (a)(ii)

Most candidates knew that they would have to write about the effect of temperature,
pressure and the presence of a catalyst to answer this question in its entirety. Most
candidates could tackle the idea that a high temperature would be needed to achieve a high
yield of propene since the reaction was endothermic and that it would also increase the rate
of attainment of equilibrium. Several candidates struggled with the pressure required to
maximise yield and rate production. The more astute candidate realised that since the left
side of the equation contained just one mole of gas and the right two moles of gas, a low
pressure would favour the yield but would also lower the rate of production. The effect of a
catalyst on the equilibrium generally worked well in this question.

*(i) The equation for this equilibrium reaction is

—_—> euwdw
GHe(g) = GHglg) + H;(9)
propane  propene

The forward reaction takes in heat energy and is endothermic.
A manufacturer produces large quantities of propene using this
equilibrium reaction.

Suggest, with explanations, suitable conditions that the manufacturer could
use to maximise the yield and rate of production of propene from propane.
(6)
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Examiner Comments

Level 2 - 3 marks

In the first paragraph, decreasing the temperature does not shift
equilibrium to the products side, so there was nothing here to credit.
In the second paragraph, decreasing (or a low) pressure does favour
the products side - effect on yield was given along with an explanation.

Finally the effect of adding a catalyst does have a correct statement
about increased rate.

Two factors were discussed, one with an explanation, so this scored 3
marks.
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*(ii) The equation for this equilibrium reaction is

CHs(g) = CiHglg) + Hil(g)
propane  propene

The forward reaction takes in heat energy and is endothermic.

A manufacturer produces large quantities of propene using this
equilibrium reaction.

Suggest, with explanations, suitable conditions that the manufacturer could
use to maximise the yield and rate of production of propene from propane.

(6)
.......... End.otnermiC. . O LELRN0S o fd @M G DA S EALUDELOIMAAES s
....... HAG IR .. 0L RTINS . DONLLU D LELCAR S IV TIDL R MADRENSe
o RN M EORLIOATIG 1 SR B SOV . SIACCESS UM, LOLASIO LS.
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Level 2 - 4 mark

Within this answer, use of higher temperature was discussed with an
explanation based on collision theory for rate. There was also the use
of higher pressure would increase the rate of production with an
explanation based on collision theory. The effect of catalyst on yield
was linked with the use of a lower temperature but did not take into
account effect of equilibrium on yield of product by also favouring
reactant side as well.

So two factors discussed with explanation of rate - 4 marks.
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*(ii) The equation for this equilibrium reactlo_n 5O = i

GHslg) = GiHsg) + Hi(g)
propane  propene

The forward reaction takes in heat energy and is endothermic.

A manufacturer produces large quantities of propene using this
equilibrium reaction. '~

Suggest, with explanations, suitable conditions that the manufacturer could
use to maximise the yield and rate of production of propene from propane.
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Level 1 - 2 mark

The first part of the answer that is creditworthy is on line 5 - ‘however
an increased temperature also increases the rate of production’. Later
on in the answer, the candidate wrote that increasing pressure
increases the rate of reaction. These two simple statements keeps this
in level 1, but is over two of the 3 conditions (temperature, pressure,
presence of a catalyst) that gave it 2 marks.
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Question 10 (b)

This should have been a straightforward Avogadro's law question where 1 mole of propane
would form 1 mole of propene as shown by the equation. So 300 dm3 of propane would
form 300 dm? of propene. Many candidates tried a variety of different calculations leading to
an incorrect answer.
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Question 10 (¢)

Candidates need to appreciate that in any calculation on an examination paper at this level,
all the information they need will be given in the question. Many candidates incorrectly
thought that they had to work out the relative formula masses of propane and propene and
then to divide the volume of propane by its relative formula mass, which got them nowhere.
These candidates didn’t seem to know what to do with the volume of 1 mole of gas as given
in the question.

Many candidates, however, calculated the number of moles of propane (and hence
hydrogen) from its volume and the volume occupied by 1 mol of gas. Those that went on to
calculate the mass of hydrogen in kilograms then had two further hurdles to get over. The
first was to multiply the number of moles of hydrogen x relative formula mass of H, and the

second was to divide the mass by 1000 to convert it into kilograms. Only a minority managed
to cross both hurdles.

(c) 900dm’ of propane, measured at room temperature and pressure, were
dehydrogenated to form propene.

CiHe(g) = GCiHslg) + Hu(9)
propane  propene

Calculate the maximum mass, in kg, of hydrogen formed in this reaction.

(relative atomic mass: H = 1.0;
1 mol of any gas at room temperature and pressure occupies 24dm?)
(4)

LA0Qdm3 = 20 = . B3 S Mmoo eropong....
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mass of hydrogen = ... 3.2 e kg
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This answer was given 2 marks.

Correct calculation of the number of moles of propane was followed
up with showing that the there was a 1:1 ratio, so the number of moles
of hydrogen was the same. Up to here, 2 marks were scored. After that
the relative atomic mass of hydrogen was used in place of relative
formula mass and this was then followed by an incorrect assumption
that the units would then be in kg.
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(c) 900dm’ of propane, measured at room temperature and pressure, were
dehydrogenated to form propene.

GHs(g) = GCHelg) + Halg)
propane  propene

Calculate the maximum mass, in kg, of hydrogen formed in this reaction.

(relative atomic mass: H = 1.0;
1 mol of any gas at room temperature and pressure occupies 24dm?’)
(4)

’yfﬁﬂesuﬁsﬂm
Examiner Comments
This answer was given 0 marks.

The candidate has carried out 2 different calculations to give a part

stage correct answer of 37.5 and an incorrect calculation. It's unsure

from this which was the final answer as the answer line was blank, so
no marks.

< ResultsPlus

| Examiner Tip
Examiners do not pick the best answer if more than one is given. All
the candidate needed to do here was to put a line through the one
they thought was incorrect, the examiner would then be able to mark
the other one.
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(c) 900dm® of propane, measured at room temperature and pressure, were
dehydrogenated to form propene,

CHs(g) = GHelg) + Hig)
propane  propene

e g
¢ qalt:_ylate the maximum mass, in kg, of hydrogen formed in this reaction.

(relative atomic mass: H = 1.0;
1 mol of any gas at room temperature and pressure occupies 24dm’)

(4)
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This answer was given all 4 marks.

Although the 2nd line contains an error [ 1 x 6 =6 .... not sure where
the '6' comes from], the candidate corrected this error in the 3rd line
from 6 to 2 (relative formula mass of H,) to give the mass of hydrogen

in grams. Correct conversion to kilograms then followed.
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Paper Summary

Based on the performance in this examination paper, candidates should

e practice in plotting and drawing graphs, especially with selecting an appropriate scale
which makes the plotting of points easier

e recognise types of experiments that can be carried out in a school lab and those that are
only workable in an industrial setting

e understand the purpose of each step in the sequence given in the method of the core
practicals listed in the specification

e read information given in the stem of the question so that they do not repeat the
information in their responses

e practice the different types of calculation found in the specification: candidates must be
discouraged from giving two (or more) options for routes of calculations because
ultimately, they could lose all the marks if no answer appears on the answer line

e avoid giving more points than asked for in their response as they may lose them marks if
they include an incorrect point

e read their responses so that they do not contradict what they are trying to write

e be encouraged to spend some time improving their handwriting, at least to a level that
makes it legible. Candidates can lose marks if examiners cannot read what they have
written. The use of labelled diagrams may be helpful in some cases.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-
boundaries.html
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