@ Pearson

Edexcel

Examiners’ Report
June 2019

GCSE Combined Science1SCO 1CH




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.

Giving you insight to inform next steps

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

* See students' scores for every exam question.
¢ 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 2019
Publications Code 1SCO_1CH_1906_ER

All the material in this publication is copyright
© Pearson Education Ltd 2019

2 GCSE Combined Science1SCO 1CH


http://www.edexcel.com
http://www.btec.co.uk
http://www.edexcel.com/contactus
http://www.edexcel.com/resultsplus
http://www.pearson.com/uk

Introduction

This examination paper was the second of this series for the Combined Science Chemistry Higher
tier. This paper, like all the Combined Science examinations, contains six questions giving a total of
60 marks. These 6 questions also appear on the Chemistry Higher tier paper. This paper contains
items worth 16 marks that also appear on the Foundation paper. The paper was targeted at grades
9 to 4, with about half the marks for grades 6 to 4.

The paper made use of a variety of question types suitable for candidates at this level; multiple
choice, calculations and short answer questions being the frequent types. The paper contained only
one extended open response question (6-mark). As with the other Chemistry papers, a minimum of
20% of the marks were for maths, a minimum of 15% for testing practical skills and a maximum of
15% on knowledge in isolation (recall) questions.
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Question 1 (a) (i)

Candidates performed well on this first question with the majority being able to identify the
position of two non-metals.

1 InFigure 1, the letters A, E, G, J, X and Z show the positions of six elements in the periodic table,

R

These letters are not the symbols of the atoms of these elements.

1 2 3 4 5 6 7 o0
A E G
J X
Z
Figure 1

(a) Using the letters A, E, G, J, X and Z

(i) give the letters of the two elements that are non-metals 1)

HCHE O S

ResultsPlus

Examiner Comments

A correct answer that gained the mark.

4 GCSE Combined Science1SCO 1CH




Question 1 (a) (ii)

Candidates found part (ii) of question 1a much more difficult with many not being able to correctly
identify the position of period 2 in the periodic table.

(i) give the letters of two elements in period 2

(1)
________ Ut Dpron
Halaga . i
ResultsPlus
Examiner Comments
In some cases the formula or names of the
elements were given rather than the letter, this
was accepted and the mark still awarded.
(i) give the letters of two elements in period 2 )

ResultsPlus

Examiner Comments

In some cases, candidates that did correctly
identify period, did not gain the mark as they only
gave the letter of one element rather than 2.

ResultsPlus

Examiner Tip

Candidates should read the question carefully and
if two responses are required for 1 mark, they
must ensure that they give 2 responses.
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(i) give the letters of two elements in period 2

ResultsPlus

Examiner Comments

J and X was the most common incorrect answer,
where the candidate has not included the first
period.
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Question 1 (a) (iii)

Candidates performed significantly better in 1aiii than in 1aii with the majority being able to give
the letter of an element that normally forms an ion with a charge of +1.

(iii) give the letter of an element that normally forms an ion with a charge of +1.
(1)

ResultsPlus

Examiner Comments

A correct response that gained the mark.
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Question 1 (b) (i)

The majority of candidates were able to score at least 1 mark, this was usually for showing an
understanding that an isotope has a different number of neutrons. Fewer were able to also state
that the number of protons remain unchanged to gain the second marking point.

(b) Element E has an atomic number of 5.
In a sample of E there are two isotopes. One isotope has a mass number of 10
and the other isotope has a mass number of 11,

(i) Explain, in terms of subatomic particles, what is meant by the term isotopes.

ResultsPlus

Examiner Comments

A common problem was that candidates only gave
one half of the explanation, stating that the
isotope has a different number of neutrons but
then did not refer to the number of protons so
scored just 1 mark.

(b) Element E has an atomic number of 5.
In a sample of E there are two isotopes. One isotope has a mass number of 10
and the other isotope has a mass number of 11.

() Explain, in terms of subatomic particles, what is meant by the term isotopes.
_ | QNCNe ¢ verswon of N
........... AN o&0EOR (& e  eRwm® T c\oment

SN e QWM. af . PTOKONS |

(2)

ResultsPlus

Examiner Comments

A good answer that scored both marks.
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Question 1 (c)

It was pleasing to see that the majority of candidates were able to state the electronic configuration
of the atom with the atomic number of 18.

(c) Element X has an atomic number of 18.

State the electronic configuration of an atom of element X.
(1)

............ 288

ResultsPlus

Examiner Comments

The correct answer that scored the mark.

GCSE Combined Science1SCO1CH 9



Question 1 (d)

This question was generally well answered with a good proportion of candidates demonstrating a
good understanding of how to calculate an empirical formula.

(d) In an experiment, 3.5g of element A reacted with 4.0g of element G to form
a compound.

Calculate the empirical formula of this compound.
(relative atomic masses: A=7,G = 16)

G

You mustﬂ;ow your working.

ResultsPlus

Examiner Comments

In some cases, an error was made in the first step
of the calculation for inverting the mole
calculation. With error carried forward, examples
such as these still gained 2 marks.

ﬂ ResultsPlus
Examiner Tip

It is vital that working is shown for calculations, in
cases such as these where the answer on the
answerline is incorrect, two marks could still be
awarded for the working shown. If this working
had not been present then no marks could have
been awarded.
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(d) In an experiment, 3.5g of element A reacted with 4.0g of element G to form
a compound.

Calculate the empirical formula of this compound.
(relative atomic masses: A=7,G = 16)

You must show your working.

(3)

ResultsPlus

Examiner Comments

The correct answer, with well laid out working that
scored 3 marks.
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(d) In an experiment, 3.5 g of element A reacted with 4.0 g of element G to form

acompound. = - — 7 W
Lkl

Calculate the empirical formula of this compound. ! OX :js{rx

(relative atomic masses: A =7, G = 16) 3 8

You must show your working.

(3)

empirical formula of this compound = ‘:*12,0

(Total for Question 1 = 10 marks)

ResultsPlus

Examiner Comments

In some cases, candidates used the formula for the
symbols taken from earlier in the question to
obtain a formula of Li, O. This was accepted and
full credit was awarded.

12 GCSE Combined Science1SCO 1CH




Question 2 (a) (i)

This question was very well answered with the majority of candidates being able to score 1 mark
for understanding that when a sample of hydrogen is mixed with air and ignited it would make a
squeaky pop or that water formed.

2 (a) Water, acidified with sulfuric acid, is decomposed by electrolysis.
The water is decomposed to produce hydrogen and oxygen.

() A sample of hydrogen is mixed with air and ignited.

State what would happen.

ResultsPlus

Examiner Comments

A correct answer that gained the mark.

2 (a) Water, acidified with sulfuric acid, is decomposed by electrolysis.
The water is decomposed to produce hydrogen and oxygen. »

(i) A sample of hydrogen is mixed with air and ignited.

State what would happen.

ResultsPlus

Examiner Comments

Where candidates did not score, it was often
because they did not read the question carefully
and gave the test for oxygen rather than for
hydrogen.

GCSE Combined Science1SC0 1CH
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Question 2 (a) (ii)

Candidates found this data analysis question difficult. A good proportion were able to give the
guantitative relationship and stated that there was double the hydrogen produced compared to
oxygen to gain mark point two, fewer though gave the simple trend that as time increased so did
the volume of hydrogen and/or oxygen.

(i) Throughout the experiment the volume of hydrogen and the volume of
oxygen are measured at two-minute intervals.

The results are shown in Figure 2,

0

4

12

0
2
8 4
6
8

o o RN O

16

Figure 2

Describe, using the data in Figure 2, what the results show about the volumes
of hydrogen and of oxygen produced in this experiment.
(2)

_PeSULES Show. Ehnak 05 bhe bun

Q'E QK%%
m_mmm_ is. m\,l‘— k:\m CMNOLN ‘r.,.@f’ nad@gen. ommaa!-

ResultsPlus

Examiner Comments

A good answer that gained two marks, the
candidates gives the overall trend and then states
the quantitative trend that the volume of oxygen is
half the amount of hydrogen which was fine for
the second marking point.
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Describe, using the data in Figure 2, what the results show about the volumes
of hydrogen and of oxygen produced in this experiment.

ResultsPlus

Examiner Comments

Many candidates gave the quantitative relationship
to gain the second marking point, however they
did not give the simple increase for the first mark.

Describe, using the data in Figure 2, what the results show about the volumes
of hydrogen and of oxygen produced in this experiment.

(2)

1 m,mm e llcm uke,\ ..... maﬂmﬁlm 4. m.mms......,.!.ﬁ __________

%U‘\ Hbdﬂ Con L ﬁg S0 [ 11@!3.13 in. e Minudes.

BClording o mm
euer, Floo minuger allerdivg fo

ResultsPlus

Examiner Comments

In some cases, candidates simply copied values
from the table, this was not sufficient for either
mark point. In this case the candidates scored just
1 mark for stating that the volume of oxygen
increased with time.
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\\ ResultsPlus

Examiner Tip

Candidates should be aware that no credit is
awarded for repeating information from the stem
of the question with no interpretation, this
includes data in tables.
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Question 2 (c)

A large proportion of candidates scored at least 1 mark on this question for understanding that
nitrates are soluble and carbonate are insoluble. Fewer were then able to take this further to
explain that it is the movement of the ions that enabled the calcium nitrate to behave as an
electrolyte.

(c) Calcium nitrate and calcium carbonate are both ionic compounds.

Calcium nitrate mixed with water behaves as an electrolyte.
Calcium carbonate mixed with water does not behave as an electrolyte.

Explain, in terms of solubility and movement of ions, this difference in behaviour.
(2)

ResultsPlus

Examiner Comments

A common misconception was that the calcium
nitrate has delocalised electrons that are free to
move in solution rather than ions, this did not gain
credit, however this did not detract from the first
sentence regarding the solubility and the first mark
was awarded.

GCSE Combined Science1SC0 1CH
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ResultsPlus

Examiner Comments

A good answer that scored both marks. Although
the candidate has given the argument in terms of
the calcium nitrate and the calcium carbonate the
first sentence would have been sufficient to gain
both marks.

18 GCSE Combined Science1SCO 1CH



Question 2 (d)

Candidates found writing this half equation very difficult with few gaining full marks. Common
mistakes were to include chlorine in the equation, subtracting electrons rather than adding them
and adding electrons with a 2- charge to balance the 2+ charge on the zinc ion.

(d) When molten zinc chloride is electrolysed, zinc ions, Zn*, form zinc atoms.

Write the half equation for this reaction.
(2)

ResultsPlus

Examiner Comments

Although the zinc ion on the right hand side is
incorrect, this example still scored 1 mark for the
correct zinc ion on the left hand side gaining
electrons forming on an ion.

(d) When molten zinc chloride is electrolysed, zinc ions, Zn**, form zinc atoms. L:- (echrony
A A ?‘Apl:f

Write the half equation for this reaction. H e
(2)

ResultsPlus

Examiner Comments

Even though the species were given in the stem of
the question, this example gained 0 marks as the
zinc atom and zinc ion are the wrong way around.

‘ ResultsPlus
Examiner Tip

Candidates should use the information in the stem
of the question to help them answer the question.

GCSE Combined Science1SCO 1CH

19



o TR TP Ln

"l?_u\ -"!'Lh.u &'}g_*
(2)

(d) When molten zinc chloride is electrolysed, zinc ions, Zn*, form zinc atoms.

Write the half equation for this reaction.

ResultsPlus

Examiner Comments

A good example that gained two marks.
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Question 3 (a) (i)

This question was generally well answered with a good proportion of candidates scoring the full
three marks available for calculating the percentage by mass of nickel compounds in the ash.
Where learners were not able to gain full marks, often 1 mark was scored for converting 1kg to g.

3 (a) One way to extract metals from land contaminated with metal compounds is
phytoextraction.
When plants grow they absorb metal ions through their roots.
The plants are harvested, dried and burned forming an ash.
The ash contains metal compounds.

Plants were grown in a piece of ground contaminated with nickel compounds,
(i) 1kg of the ash from these plants contained 142.0 g of nickel compounds.

Calculate the percentage by mass of nickel compounds in the ash.
(3)

percentage by mass = . 85877,

ResultsPlus

Examiner Comments

In this example, the candidate calculated the
percentage of non-nickel compounds in the ash
rather than the nickel compounds and therefore
scored a mark of 2 rather than 3.
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percentage by mass = 70‘4"/

ResultsPlus

Examiner Comments

This example scored just 1 mark for the conversion
of 1Kg to 1000g.

Examiner Comments

A good answer that scored all three marks
available.
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Question 3 (a) (ii)

This question about the advantages of phytoextraction was very poorly answered by candidates
with the majority scoring O marks.

Many candidates lost marks as they stated that phytoextraction was more environmentally friendly
or that it was cheaper or used less energy all of which did not score. Where candidates did score it
was often for the idea that phytoextraction allowed conservation of nickel ore.

(i) Nickel is extracted from nickel compounds.

State an advantage of extracting nickel by phytoextraction rather than from
its ore.

g (1)

ResultsPlus

Examiner Comments

This example gained one mark for the idea that
nickel ores are preserved.

(esS expensive and (ess pelivtion 1Scawed -

ResultsPlus

Examiner Comments

Less expensive or less pollution were both deemed
too vague to gain credit and this answer scored 0
marks.
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&4\ ResultsPlus
\ Examiner Tip

Candidates should be aware that ‘cheaper’ and
‘pollution’ are vague terms and will often not gain
credit. They should instead be more specific with
their responses stating why it would be cheaper or
what type of pollution might be caused such as
noise pollution due to mining or less carbon
dioxide release into the atmosphere.
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Question 3 (b) (i)

Candidates found writing this balanced equation quite difficult showing a lack of understanding of
common chemical formula.

Many candidates did not score the first marking point as they gave the formula of oxygen as O
rather than O,. They also found it difficult to write the formula of sulfur dioxide. Often the formulae
for nickel oxide and nickel sulfide were incorrect even though it had been stated in the question.

(b) Some nickel ores contain nickel sulfide.

(i) In the first stage of extracting nickel from nickel sulfide, the nickel sulfide, NiS,
is heated in air to form nickel oxide, NiO, and sulfur dioxide.

Write the balanced equation for this reaction.
(2)

Nis+O— Nnio+S

ResultsPlus

Examiner Comments

A common error was to write oxygen as O rather
than O,.

_____________________________ Nis 430, v +280,

ResultsPlus

Examiner Comments

A correct response that gained 2 marks.
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Question 3 (c)

In general, this question was well answered with a good proportion of candidates gaining at least 2
of the three marks available. Where candidates lost marks, it was often as they forgot to state that
as part of the distillation process the mixture had to be heated.

A common error occurred when the candidates did not read the stem carefully and started to try to
describe electrolysis as a method to separate the two liquids.

(c) In a different method of obtaining nickel, the process produces a mixture of the
liquids nickel tetracarbonyl and iron pentacarbonyl.

The boiling point of nickel tetracarbonyl is 43°C,
The boiling point of iron pentacarbonyl is 103°C.
These two liquids mix together completely.

Describe the process used to separate these two liquids.
(3)

{feontional  hiskwmolion.

ResultsPlus

Examiner Comments

Fractional distillation gained a mark, but
unfortunately no other description of the method
was offered so just 1 mark was scored.
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</£Z ResultsPlus
Examiner Comments

A good clear description that gained all three
marks available.
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Question 4 (a)

Candidates found devising an experiment to test the reversibility of this reaction a challenge with
only the best being able to gain the full four marks available and a large proportion of weaker
candidates not scoring at all.

It appeared that candidates did not use the information in the stem of the question to help them
with their answers. Of those that did, it was clear that some were not familiar with the terms
hydrated and anhydrous.

Where candidates did score, it was often for describing a method for the decomposition reaction.
Stating that the hydrate copper sulfate should be heated and that the often scored a second mark
for stating that they solid would turn white. They found it much harder to describe the reverse
reaction, with some thinking that the anhydrous copper sulfate should then be frozen.

In some cases, candidates gave the tests but not the results of the tests.

A large proportion of candidates did not read the question carefully and instead of devising an
experiment gave an explanation as to what a reversible reaction was and started to describe Le
Chatelier principle.

4 (a) Hydrated copper sulfate, CuSO,.5H,0, is a blue solid.
Anhydrous copper sulfate, CuSQ,, is a white solid.

Heat energy is needed to convert hydrated copper sulfate to anhydrous copper sulfate.
This is a reversible reaction.

CuS0,.5H,0 = CuSO, + 5H,0

Devise an experiment to show that this is a reversible reaction.

ResultsPlus

Examiner Comments

In this example, the candidate has stated how to
test for the decomposition and the reverse
reaction but has not stated the results of each test
to gain the second and fourth marking points.
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ResultsP
Examiner Tip

Candidates should remember that when they give
a test for a substance or to show something has
taken place, they should also give the result of that
test.

LI DeCoOMR .onhyowemn . Copper. Suyoxt.. o a5 wit
Hrn. ANk . o tinike. SOU A conen ooled . TTremn. QA

wotex k) Ne onhNdrewd  coapel Sudars  ond .
Ond. ik s\ o beck K. co Jobne So A

ResultsPlus

Examiner Comments

A good answer that gained all four marks available.
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Question 4 (b)

The vast majority of candidates found this question about the equilibrium between hydrogen,
iodine and hydrogen iodide very difficult with very few gaining the full two marks available.
Candidates showed a lack of understanding of equilibrium and the understanding of the fact that
the equilibrium reaction will not go to completion was missing. Very few candidates realised that
the hydrogen and iodine would still be present with a large proportion of candidates giving the
answer that the mixture would become colourless due to the production of the hydrogen iodide.

Of those that did understand that the mixture would be a lighter purple, very few were able to
explain this is terms of there being less iodine present.

(b) Hydrogen reacts with iodine to form hydrogen iodide.
lodine gas is purple and hydrogen iodide gas is colourless.

H.(g) + I(g) = 2HI(g)

Hydrogen and iodine are placed in a sealed container.
The container is left until equilibrium is reached.

The conditions are changed favouring the forward reaction.

Explain what you would see.

(2)

ResultsPlus

Examiner Comments

This answer gained just 1 mark for understanding
that the gas would be lighter purple.

Examiner Comments

A large proportion of candidates thought that the
gas would turn colourless, this gained no marks.
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Question 4 (c)

Calculating the number of atoms combined in one mole of copper iodide proved very challenging
for candidates. Very few scored, showing a lack of understanding of how to use Avogadro’s

number.

A very common error was to multiply the relative formula mass of the copper iodide rather than
the number of atoms.

(c) Calculate the number of atoms combined in one mole of copper iodide, Cul,.
(Avogadro constant = 6.02 x 10%)

3k b0 x\Q 2= 1806 xl0

ResultsPlus

Examiner Comments

The correct answer that scored the two marks.

N2l s 2 633 L AOy Tk 127

M=6DH. %+ 127 +\27 = B\7.9

z
e osBiM. L mel V7S % 66T X0 quBIae®e

Lo
number of atoms = . @7\ 3 Widyio™

ResultsPlus

Examiner Comments

A very common error was to multiply the relative
formula mass of the copper iodide rather than the
number of atoms. This gained no marks.
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Question 5 (a)

Although it was clear from the answers given that candidates understood what was happening in

the reaction, candidates found scoring more than 1 mark on this question very difficult. Although

the word see was emboldened in the question stem, many candidates did not give an answer that
stated observations that would be seen. Instead many candidates often tried to explain what was
happening in terms of displacement reactions.

Many candidates stated that effervescence or bubbles would occur. Answers that included this
incorrect observation were limited to 1 mark.

Where candidates did score, they often gained 1 mark for stating that the solution was colourless,
few scored 2 marks.

- Dmcl%ﬂﬂ Ragareyon

H -
5 Pieces of zinc react with copper sulfate solution. Q et
Zinc sulfate solution is colourless.

Zn(s) + CuSO,(aq) —» ZnSO,(aq) + Cul(s)
(a) Describe what you would see when an excess of zinc is added to copper sulfate solution
and the mixture left until the reaction is complete.
{2)
Mok would.. e..A....q old. Lomneg... 50UA.... Leopper). G ..

gwx.mmssmwdf_‘hn ........................... N et Ond O

NG RO IREEA = oo S

ResultsPlus

Examiner Comments

A good answer that scored for the orange solid
and the colourless iquid.

32 GCSE Combined Science1SCO 1CH




ResultsPlus

Examiner Comments

Whilst it is clear in this example that the candidate
understands what is happening in the reaction,
they have not answered the question what would
you see and so does not gain the mark.

ResultsP!

Examiner Tip

Candidates should be careful when they read the
guestion to ensure that they address what has
been asked of them and if asked for what is seen
they should state the observations that would be
seen rather what is happening in the reaction.

GCSE Combined Science1SCO 1CH 33



Question 5 (b)

A good proportion of candidates demonstrated a good understanding of oxidation as loss of
electrons and reduction as gain of electrons but knowing which metals were oxidised and which
were reduced was less well demonstrated. Many candidates answered with the metals the wrong
way around but were still able to gain marks for the correct understanding of oxidation and
reduction in terms of movement of electrons.

In some cases, candidates referred to the sulfate ions being oxidised or reduced, this did not gain
credit.

It was pleasing to see a good proportion of candidates gave a very good answer that scored the full
four marks available.

(b) This reaction is described as a redox reaction.

Explain, in terms of electrons, which particles have been oxidised and which
particles have been reduced in this reaction.

(4)

ResultsPlus

Examiner Comments

A common answer that scored two marks, the
candidate has the metals the wrong way around
but were still able to gain the marks for the correct
understanding of oxidation and reduction in terms
of movement of electrons.
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ResultsPlus

Examiner Comments

Another common two mark answer, although the
candidate has correctly identified which metal has
been oxidised and which has been reduced, there
is no reference to the movement of electrons for
the second and fourth marking points.

oo Zine hos. b ondusa) ound . hos. (osc.eleetans.

L

Examiner Comments

A clear concise answer that gained the full four
marks available.
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Question 5 (c)

Calculating the number of moles of copper sulfate correctly to gain full marks in this question was
again quite test for candidates with only the best gaining the full three marks available.

Many were able to score at least one mark for calculating the relative formula mass of the copper
sulfate. Of those, far fewer were able to take this further to calculate the number of moles.

A common answer error was to forget to convert the volume leading to an answer of 5.

Some were able to calculate the concentration but then did not take this to the last step to gain the
last mark.

r

(relative atomic masses: O =16, S = 32, Cu = 63.5) ﬂ a
SOce® 2 0.0Sdm>  Mr of CusOu Z63.S +32+ (4 xi6
000 =635 431 F bY
T e = A SH S
................ “® 595 x009S% i E0TAIS SNSEAS
=0.7375 9 numberif?wolgo?ip;:?sulfate = 0005 mol

M
(c) The copper sulfate solution used has a concentration of 15.95gdm, ﬁ

Calculate the number of moles of copper sulfate, CuSO,, in 50.00¢m’ of this solution.

ResultsPlus

Examiner Comments

The correct answer that scored the three marks
available.
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s M
Ar

moles
(c) The copper sulfate solution used has a concentration of 15.95gdm™,

Calculate the number of moles of copper sulfate, CuSO,, in 50.00cm’ of this solution.
(relative atomic masses: O = 16, S = 32, Cu = 63.5)
€35 4 3L & 6n (3)

Lz o\sa.s

SR . T S P S G 2 G
\Ba-%

number of moles of copper sulfate=..Q.-.\ ... mol

ResultsPlus

Examiner Comments

In this example the candidate has calculated the
relative formula mass of the copper sulfate and
the concentration but has not carried out the last
step for calculating the number of moles for the

final mark.
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Question 5 (d)

Many candidates did not gain more than 1 mark on this question due to the lack of rounding to one
decimal place, therefore getting an answer of 2.795 or 3.

A common error seen was to multiply the relative formula mass of the copper sulfate by the
number of moles or dividing the relative atomic mass of copper by the number of moles rather
than multiplying it. If the answer to this calculation was given to one decimal place and working was
shown, one mark was still awarded for the understanding of one decimal place.

(d) In another experiment, 0,043 mol of copper sulfate, CuSO,, is used.

Calculate, to one decimal place, the minimum mass of zinc that must be added to
react with all the copper sulfate.

(relative atomic mass: Zn = 65)
(2)

e O G N O N < WL N
.................................... . S 1 Lo S
..................................... i S - T
mass=...5>%..9

ResultsPlus

Examiner Comments

A correct answer, with clear working that gained
both marks.
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ResultsPlus

Examiner Comments

This example gained just 1 mark as the answer has
not been given to one decimal place.

ResultsPlus

Examiner Tip

It is important that working is shown in
calculations. If an incorrect answer of 1511.6 was
given as a result of dividing rather than
multiplying, this answer shown with working can
still be awarded 1mark as it is written to 1 decimal
place.
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Question 6 (a) (i)

Many candidates gained the mark on this question with the most common correct answers given as
pH probe or universal indicator to measure the pH.

Common incorrect answers included pH scale, phenolphthalein, litmus and iodine.

6 (a) XandY are solutions of two different acids.
The concentration of acid in each solution, in mol dm™, is the same.
Solution X has a pH of 3.40 and solution Y has a pH of 4.40.

(i) State what could be used to measure these pH values of 3.40 and 4.40.

ResultsPlus

Examiner Comments

Indicator alone was not sufficent to gain the mark.

ResultsPlus

Examiner Tip

Candidates should be taught to be specific with
their answers, if the candidate had stated universal
indicator then a mark could have been awarded
here.

ResultsPlus

Examiner Comments

A common incorrect answer seen was litmus, this
gained no marks.

40 GCSE Combined Science1SCO 1CH



Question 6 (b) (i)

A good proportion of candidates were able to gain one mark for stating how to change the method,
so the amount of hydrochloric acid could be measured more accurately. Candidates found it harder
to think of a way to improve the accuracy of the mass of the base. The word accurate threw some
candidates with some thinking that using more of the powdered base would make the experiment

more accurate.

Many candidates did not use the information in the stem of the question which told them that the
base was added with a spatula and assumed that it also was a liquid, therefore suggesting an
improvement to be using a pipette or measuring cylinder to measure the base as well as the acid.

In some cases, candidates lost marks as they copied the stem of the question and just stated that
the acid and base should be measured but did not state what with. Some stated that the acid or
base should be added slowly, this was not creditworthy.

step 1
step 2
step 3
step 4

(b) An experiment is planned to record the change in pH as a powdered base IS
added to 50cm’ dilute hydrochloric acid.

The method suggested Is

(i) State how you could change the method so that the amounts of dilute
hydrochloric acid and of the base can be measured more accurately.

dilute hydrochloric acid.......... \ASE... QLD XA €. . Yo and.
......... acid  slower. aind. maore CCAIARL =
base...MeOSUSE. O, WAL
mwuqmw%sc,ms,hmecommw

add dilute hydrochloric acid up to the 50 cm’ mark on a beaker
add one spatula of the base and stir
measure the pH of the mixture

repeat steps 2 and 3 until the pH stops changing.

(2)

Ua 0f 1iAg p0Se Yo WO

ResultsPlus

Examiner Comments

This answer gained two marks.
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plecesly

pase.. O\ d\ckoc ...... Ao lnstead using pprette .
e &W%L@t

ResultsPlus

Examiner Comments

This answer gained one mark for the use of a
pipette for the acid. The second part of the answer
for the base is confused with the candidate
confused between the base being a liquid and
therefore using a pipette and adding more
spatulas of the base. Neither of which scored.

dilute hydrochloric acid .. LAAR. O\ .. {D{!{d%ﬁ? ............

ResultsPlus

Examiner Comments

This answer gained one mark for the use of a
pipette for the acid. The second part of the answer
for the base is confused as the candidate thinks
that the base is a liquid and therefore using a
measuring cylinder, this did not score.

42 GCSE Combined Science1SCO 1CH

dilute hydrochloric acid ... QS&PX@Q%&OH@M\”@WG




Question 6 (b) (ii)

Candidates found it hard to give the correct colour change from the phenolphthalein to gain the
mark, with only the better candidates gaining this mark.

Question 6 (b) (iii)

Explaining in terms of the particles present why the pH increased during the experiment was very
hard for candidates with the vast majority not scoring on this question.

A small proportion were able to score 1 mark for the decrease in H' ions or the increase in OH’
ions. Fewer still could then explain this change in terms of the hydrogen ions having reacted or
being neutralised.

(iii) Explain, in terms of the particles present, why the pH increases during
the experiment.
(2)

__________ Fhos etrgmbnd. HY + OH S Ho0 nontid ¥
ol imtion. eq. M ions. oleieearey. 20 Fre ol ahsse. beeomid. ...

ResultsPlus

Examiner Comments

A good answer that scored both marks.
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Question 6 (c)

This levelled based question based on identifying solids given their properties was a good
discriminator with a good range of marks seen across the six available marks.

The most common score seen was 3, where learners had managed to identify two solids and given
two valid reasons why they have identified the solids as such.

Candidates with good practical experience tended to show and do well in this question.
A common error was to incorrectly identify solid A as copper carbonate and solid D as copper

oxide, not understanding the significance of the release of carbon dioxide during the reaction of
the solid with sulfuric acid and thus only correctly identifying two solids correctly.
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*(c) Some properties of four solids, A, B, C and D, are shown in Figure 3.

The solids, in no particular order, are copper carbonate, copper oxide,
magnesium metal and sodium hydroxide.

colour of solid black silver white green
solid dissolves
observation when |\ i afewbubbles | torms green solid
solid is added to i appear on surface
water remains of solid csgllourless remains
pH of mixture of
solid added to 7 8 13 7
water
effervescence effervescence
chrraton W | SOl sappers | g cappenrs | oneek Pl | o csppenrs
¢

dilute sulfuric acid tolf:tTn blue to form colourless | solution to form blue

solution solution | solution

Figure 3

Identify the solids A, B, C and D, explaining how the information in Figure 3
supports the identification of each solid.

(6)

SAd. A Wi\ e copper  culonate, this (S
because i+ tuns bl N Sulfunc  acid (GS O‘W’)

<<<<<<<<<<<<<<<<

bt also kecawe (k3 black,

Sold B s Magnesiwn _wetal, Ahis_is ecavse
¢ has (. reaction Ui LGy Qnd iy SN

SQid (i Sodum  hudocde. Ahs 1S (S the

Supstone 3 Uhve, reacts in Later ot mﬁ

............
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ResultsPlus

Examiner Comments

In this example, the candidate has incorrectly
identified solid A as copper carbonate and solid D
as copper oxide. They have B and C correct with
correct reasoning and therefore scores 3 marks.
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*(c) Some properties of four solids, A, B, C and D, are shown in Figure 3.

The solids, in no particular order, are copper carbongte, copper oxide,
magnesium metal and sodium hydroxlde

colour of solid black silver white green
lid dissolves
observation when a few bubbles 50
solid is added to black solid appear on surface anld fo:'ms green solid
water remains of solid colourless remains
solution
pH of mixture of
solid added to 7 8 13 7
water
effervescence effervescence

observation when :;ig:l"s:"g' ars solid disappears
solid is added to to form bﬁr solid disappears | to form colourless | solid disappears
dilute sulfuric acid lutl to form colourless | solution to form blue

solution solution solution

Figure 3

Identify the solids A, B, C and D, explaining how the information in Figure 3
supports the identification of each solid.
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<ZZ ResultsPlus
Examiner Comments

This answer scores full marks at level 3 for
correctly identifying all substances with valid
reasons.

48 GCSE Combined Science1SCO 1CH



*(c) Some properties of four solids, A, B, C and D, are shown in Figure 3.

The solids, in no particular order, are copper carbonate, copper oxide,
magnesly'l metal and sodium hydroxide.

Cedim l\uﬁssu}n

colour of solid black silver white green
lid dissolves
observation when a few bubbles S0
solid is added to black solid appear on surface and forms green solid
water remains of solid colourless remains
solution
pH of mixture of
solid added to 7 8 13 7
water
observation when | " warming, effervescence solid disa rs effervescence
solid disappears ppea
solid is added to | ' e” 1 solid disappears | to form colourless | solid disappears
dilute sulfuric acid | ﬁ':“ ue to form colourless | solution to form blue
Solution solution solution

Figure 3

Identify the solids A, B, C and D, explaining how the information in Figure 3
supports the identification of each solid.

(6)

A S Vohoribbecantehiy o e ph )
S Noovedh w18 T e

P 5

............................................

..................
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< / ResultsPlus

| /< Examiner Comments

This example gained two marks for two solids
correctly identified, magensium and copper
carbonate and one, the magensium, with correct
reasoning.

4B\

ResultsPlus
\

) Examiner Tip

Some candidates were careless when writing out
the names of the compounds and therefore lost
marks as they referred to sodium and its reaction
with water rather than sodium hydroxide. Ensure
that when writing names of formula you are
careful, being clear with distinctions been -ide, -ine,
and -ate and that you write the complete name.
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*(c) Some properties of four solids, A, B, C and D, are shown in Figure 3.

The solids, in no particular order, are copper carbonate, copper oxide,
magnesium metal and sodium hydroxide.

colour of solid black silver white green

solid dissolves
observation when a few bubbles
solid Is added to | 01k solid and forms green solid

appear on surface
remains colourless remains
water of solid solution

pH of mixture of
solid added to 7 8 13 7
water

effervescence colid i effervescence
sappears
Sdgr:isglppeaﬁ solid disappears | to form colourless | solid disappears
to : ue to form colourless | solution to form blue
solution solution -- solution

observation when on warming,

solid is added to
dilute sulfuric acid

Figure 3
Identify the solids A, B, € and D, explaining how the information in Figure 3

supports the identification of each solid.
(6)

A0 6. Lo mageRl o Aol 4 T colou.
Of.X0g . DAL (o DUVEY . and Ay LD -
Te. 0Nl SN oniol . Hogredion WeE Tl
RO With ey and oloesn’t
Qnange e oL of e ot
Wk adokedd o sutpovde accel. Jolol
C (o calctum . Caviborate. TiAe . culccum. ...
WO NARE e DO\ windte. A
QL ORI Y o0 wineia. et
- Wadty. Jold D /s Copper. xide.
T Coppey. WoOk  Ytue - witih tie

oE . W fovn o gveen. colooved.
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Not_cltadolve  tn e oodey. ool
ﬁmmkwmmﬂg\mmk‘cThfbouok
1 ladR - doe T L odeu ek
nodvoxude YeucHug.... fogether 10

et DCR™ colour. # anl(
0ot \rfud WiHh Wttty which 15
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<ZZ Results@!us

In this example, the candidate has just one solid
correctly identified with a correct reason so gains
one mark.
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Paper Summary

Candidates that did well this session were able to do so as they knew formula of common elements
and compounds. They were able to read and analyse information and new contexts and were able
to apply their knowledge of chemistry to these new situations. They were able to carry out
calculations well, showing their working clearly and concisely to gain the marks. They showed, in
their answers, that they had a good experience of practical work.

Candidates that did less well, did so because they lacked basic terminology such as anhydrous and
hydrated. Candidates could improve by learning the meaning of different command words such as
describe and explain. Also, where a word such as two or see is bolded in the question, candidates
should ensure they give two letters for example or if asked for what they would see, candidates
should be writing what would be seen in the reaction rather than trying to explain the chemistry.

Candidates should practise reading, interpreting and using the information in the stem of the

guestion to help them form their answer. Too many times, candidates fell short of the correct
answer as they had not read or used the information given to them in the stem.
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Grade Boundaries

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

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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