@ Pearson

Edexcel

Examiners’ Report
June 2019

GCSE Chemistry 1CHO 2F




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 1CHO_2F 1906_ER

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

2 GCSE Chemistry 1CHO 2F


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 paper of the 9-1 Chemistry specification, graded 9-1.
This paper, like all the Separate Science examinations, consists of ten questions, giving a total of
100 marks. Six of these questions, 60 marks in total, also appear on the Combined Science
Foundation tier paper.

This paper also has Combined Science Chemistry questions in common with Higher tier Combined
Science and Higher tier Separate Chemistry paper, totalling 16 marks. These overlap items are the
first five items of question 8 and the first three items of question 9. There are also 11 marks of
Separate Chemistry questions in common with the Separate Chemistry Higher tier paper. These
overlap items are the whole of question 10.

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 two
extended open-response questions (6-marks). 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.

GCSE Chemistry TCHO 2F 3



Question 1 (b) (i)

This question was very well answered on the whole with the vast majority of responses scoring the
1 mark available.

Most candidates were able to draw a bar between 20% and 22% on the given bar chart
representing the percentage of oxygen in the atmosphere.

In the relatively few incorrect responses seen, common errors included: candidates having poorly
drawn the line for the top of the bar at 22%, but with the bar going past into 23%; occasionally
there was a bar that clearly wasn't being aimed at 21%, instead being almost 70%. .

Question 1 (b) (ii)

This was not answered well on the whole, with approximately half of responses scoring at least 1 of
the 2 marks available.

While many responses scored both marks with the correctly calculated volume, 93 cm?, many blank
responses were seen by the examining team. Very few candidates scored on the first marking
point, namely 21/100. Several responses were able to score 1 mark from the allowable responses
for 300/4.8 =62.5 or 21 x 300 (=6300) or 300/100 (=3).

Commonly seen errors included: 300/21 = 14.3; 21/300 = 0.07.

(i) Calculate the volume of oxygen present in 300 cm’ of air,

(volumes are measured under the same conditions of temperature and pressure)
(2)

\/ .
§ / ResultsPlus

Examiner Comments

A typical response which scored 1 mark only.

The percentage and volume from the question have been multiplied.
However, this has not been divided by 100, so the final value is a factor of 100
greater than the correct answer.
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Question 1 (c)

This question was generally well answered on the whole with two thirds of candidates gaining at
least 1 of the 2 marks available.

Most candidates were able to link atomic number and mass number to their respective definitions.
In very few cases, candidates drew more than one line from each of the two substances, despite

clear instructions in the question and this being a tried and established question style in this and in
many of the previous examination series.
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Question 2 (a) (i)

This question was not well answered with over half of responses not scoring the 1 mark available.

Many candidates were able to recall the 'halogens' as the name given to group 7 in the periodic
table. However, many responses incorrectly referred to the names of other groups required in the
specification, typically noble gases or alkali metals, or simply gave the incorrect term 'halides'.

Question 2 (a) (ii)
This question was not well answered with over half of responses not scoring the 1 mark available.

Many candidates were able to recall the 'noble gases' as the name given to group 0 in the periodic
table. However, many responses incorrectly referred to the names of other groups required in the
specification, typically halogens or alkali metals, or simply gave the incorrect and vague term
'gases’'.

Question 2 (d)

This question was very well answered with most responses scoring the 1 mark available.

The majority of candidates were able to use the table of data to suggest a value for the density of
krypton in the accepted range, greater than 1.4 and less than 3.5 g cm™.

Question 2 (e)

This question was poorly answered overall with approximately a quarter of responses scoring 1 or
2 of the 2 marks available.

Questions in relation to the uses of the noble gases linked to their inertness feature regularly in this
and the previous specifications.

In the very few correct responses seen, candidates mainly scored by correctly linking the atomic
structure of argon (or its position in periodic table) with its lack of reactivity rather than by the
alternative route of discussing the reactivity of oxygen.

Overall there was significant confusion in candidates' responses in regard to the reason for the use
of argon in filament light bulbs. Commonly seen errors included: argon is better at conducting heat
so the bulb can get hotter; as argon glows more brightly than air; because argon is more dense;
references to argon or oxygen reacting with heat rather than to the reaction with the metal
filament.

A common misconception in a significant number of responses was that it was 'air' that was
reactive and they were unable to identify 'oxygen' as the reactive component.
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(e} For many years, argon was used to fill filament light bulbs.
A filament light bulb is shown in Figure 4.

metal filament
argon

Figure 4

When the bulb is in use the metal filament becomes extremely hot.

Explain why argon, rather than air, was used to fill filament light bulbs.
(2)

aow S0t buwn. ........ oa,t,, Nman. ........ Q... B LALLM a,(Ld
Nﬁﬂidcawgtf’LEgLLammtw&wm .........................................

ResultsPlus

Examiner Comments

This response scored both marks available.

There is a correct reference made to argon being inert and to the correct
ideas of it being unreactive and not reacting with the metal filament.
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Question 3 (a)

This question was very well answered on the whole with the vast majority of responses scoring at
least 2 of the 3 marks available.

Most candidates correctly completed the table, drawing the repeating unit, drawing the monomer
and naming the polymer, for each of the addition polymers in the table respectively.

The most commonly scored mark in the responses seen was invariably for drawing the correct
monomer for poly(chloroethene).

It was noted that in many responses that did not score all the marks, candidates often left
spaces blank.

Commonly seen errors in many responses included: missing out the letter 'n' following the
square brackets in the repeating unit for poly(ethene); missing out the word 'tetra' from the name
of the polymer.

3 Polymer molecules can be made by joining together large numbers of small molecules
called monomers.

(a) Figure 5 shows the names and structures of some polymers and the monomers
used to make them.

Complete the table using the information given.

(3)

poly(ethene) —+ (( —C+—~ | ethene /C=
. H H
| 0 M in
H c R ¢l
| b P
poly(chloroethene) I—(li chloroethene C=¢c
/ \
H H
" W W

FOF ‘ ‘
| N /
_C _
Po\j (ﬂmm ethen q R tetrafluoroethene /c .
FF |, P F
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N / ResultsPlus
"V/‘\‘ Examiner Comments

This response scored 2 marks for the correctly drawn structures of the
poly(ethene) repeating unit and the chloroethene molecule.

Although very close to the correct name, the 'tetra' has been omitted from
the name of the last polymer in the table, so this did not score the final mark.

&H\ ResultsPlus
\ Examiner Tip

Remember, when naming polymers, the convention is to write the word 'poly"
with the name of the monomer in brackets immediately afterwards. Also,
remember to look at the pattern for the other polymers named in the table.
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poly(ethene) C-C ethene C=C
| / N
H H | H H
"H QT U ol
poly(chloroethene) ——fl.'.—(li—— chloroethene c=c
H H \
L 4 n ‘ _f H
[FF 8 F
F,L( e —é—r'. fluoroeth =’
oo — —1 tetrafluoroethene =
| F F g, F F
ResultsPlus

Examiner Comments

This response scored 2 marks for the correctly drawn structure of the
chloroethene molecule and the correctly named polymer.

Although the poly(ethene) repeating unit is very close to the correct structure,
the 'n' has been omitted, so this did not score the final mark.

ResultsPlus
Examiner Tip

When asked to draw the structure of a repeating unit for a particular addition
polymer, make sure you include the 'n' outside the brackets.
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Question 3 (b)

This question was generally well answered on the whole with the majority of candidates scoring at
least 1 of the 2 marks available.

Most responses correctly referred to the fact that polymers are non-biodegradable, are harmful to
wildlife or release toxic gases when disposed of by combustion.

The main issue from responses which did not score, noted by examiners, was the lack of detail or
vagueness in the candidates' responses, mainly in failing to qualify examples. Commonly seen

responses which did not score included: causes pollution; harms the environment; releases
harmful chemicals/toxins or causes landfill.

Again, this area of the specification has commonly been tested both in this series and many
previous series.

(b) Plastics are polymers.

State two problems caused by the disposal of polymers.

?oujm@(s doamane e avuomn
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et con e W pecycled g

Slheg (59{36614\!3 ?ow\nm{% oedueeS
£
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(2)
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ResultsPlus

Examiner Comments

This response was not creditworthy.

The reference made to polymers damaging the environment is too vague.
Although there is a reference to 'releasing harmful substances into the
atmosphere’, it has not been qualified by a link to combustion.
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ResultsPlus
Examiner Tip

When giving problems associated with the disposal of polymers be specific,
eg 'releases toxic gases when disposed of by combustion', rather than simply

'releases toxic gases' alone.

1.0, £Qke. Q.. Yery.. ong...ume.. £0...break. . down SO .
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ResultsPlus

Examiner Comments

This response scored both marks.

There are the correct ideas that problems with polymer disposal are that
polymers take a long time to break down and also that they are harmful to

wildlife.
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Question 3 (d)

This question was not well answered on the whole, with only half of responses scoring typically
1 mark out of the 2 marks available.

Many candidates struggled to understand what was required for this calculation. It was clear that
from most responses, candidates were unable to identify that the two values needed to be
multiplied together.

In many responses, candidates simply divided the number of molecules by the relative formula
mass, namely 24600/42 = 586, and scored 1 mark for the mathematical skill of rounding their
(incorrect) answer to 3 significant figures.

Many candidates struggled with the need to round their answers to 3 significant figures possibly
due to the large numbers involved in this calculation. Typically, in many responses the correct
answer was calculated, namely 1033200, which was then incorrectly rounded to 103.

(d) Calculate the relative formula mass of the poly{propene) molecule made from
joining together 24 600 molecules of propene, C;H,.
(relative formula mass: C;H, = 42.0)

Give your answer to three significant figures.

llllllll 49 ¥y LW, 600 = \QZ320D

............................................................................ I f FET T TR

relative formula mass = 1033200

‘ﬁ//\z ResultsPlus
Examiner Comments

This response scored 1 mark only.

Although the calculation is correct, the final answer has not been rounded to
3 significant figures.

ResultsPlus

Examiner Tip

With calculation questions, read the question carefully to check whether the
answer needs to be rounded to a specific number of significant figures or
decimal places.

GCSE Chemistry 1CHO 2F
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ResultsPlus

Examiner Comments

A typical example of a response where 1 mark was scored for the
mathematical skill of rounding to 3 significant figures, as required by
the question.

The candidate has (incorrectly) divided the two numbers from the question.
However, the answer, 586, has been correctly rounded to three
significant figures.
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Question 4 (a)

This question was well answered with most candidates gaining the 1 mark available.

The majority of responses correctly referred to 'balance’ or 'scales' as the correct piece of
apparatus needed to measure the mass of the solid. The inclusion of the term 'scale' alone in the
mark scheme allowed many candidates to score.

Commonly seen errors in incorrect responses included the use of a: measuring cylinder;
burette; pipette.

Question 4 (b)

This question was not answered well on the whole, with only half of responses scoring typically 1
out of the 2 marks available.

Most responses scored 1 mark for recognising that there is a rise in temperature or equivalent.
Fewer candidates were able to score on the second marking point for recognising this an
exothermic process.

It was noted by examiners that candidates used the terms endothermic and exothermic but often
confused these processes. In some responses, candidates thought that stirring was the cause of the
temperature rise.

The main misconception was that many candidates thought that energy was being taken in to
result in a temperature rise and said this was exothermic. Some candidates clearly had not read the
guestion since they decided that the temperature had decreased.

(b) The student’s results were

temperature of water at start =21°C
temperature of mixture after stirring =32°C

Explain, using these results, the type of heat energy change that occurs when
calcium chloride dissolves in water.

____________ e . temoetioe inoeeles.
............ Ceand an  erxothérmc

ResultsPlus

Examiner Comments

This response scored on both marking points.

There are correct references made to both 'temperature increases' and
'‘exothermic'.

GCSE Chemistry 1CHO 2F
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ResultsPlus

Examiner Comments

This response scored 1 mark only.

While the rise in temperature has been stated, there is no reference made to
this being an exothermic process.
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Question 4 (c) (ii)

This question was very well answered with a significant majority of responses scoring the
1 mark available.

Most correct responses referred to the use of goggles or gloves. In many responses where glasses
were referred to, candidates specified 'safety' glasses to score the mark. Reference to 'glasses’
alone did not score.

Commonly seen incorrect answers included: wear an apron, tie long hair back, washing hands, use
a blast shield, being careful or wearing a mask.

(i) Give a safety precaution that the student should take during the experiment.

(1)

//\7
S ResultsPlus
VN Examiner Comments

This response was typically seen and not creditworthy.

The use of glasses alone in insufficient and to score would need to be
qualified, ie safety glasses.
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Question 4 (d)

This was well answered on the whole with most candidates gaining the 1 mark available.

A wide range of correct responses for reducing heat loss was seen by the examiners. The most
commonly seen correct responses gave the use of 'a lid". Various forms of 'insulation' were
suggested in responses, such as the use of a polystyrene cup, with some materials more conductive
than others. A few candidates suggested the use ‘thermal’ cups or beakers but these were not
credited, since these responses do not demonstrate a knowledge of the insulative properties of

the cups.

Commonly seen errors included: heating the reaction up; doing it in water; changing the size of
equipment; using less calcium chloride.

Question 4 (e)

This question was very poorly answered on the whole, with only a fifth of responses scoring
typically 2 out of the 3 marks available.

Many responses scored 2 marks only, for 0.75, since many failed to convert dm? into cm?® - many
simply not recognising that there are 1000 cm?in 1 dm?.

Many responses were left blank or in many cases candidates failed to score since they simply
combined all sorts of number combinations, eg multiplying the numbers given in the question,
namely 9.0 x 12.0 (= 108) was a very commonly seen response.

() The concentration of a calcium chloride solution is 12gdm™.
Calculate the volume of this solution, in cm?, that contains 9.0 g of calcium chloride.

You must show your working.

(3)
______________________________________ (B B RE W o S WS - .Y i T cuun Poenl N
.......... T . L DS et e TN, o et o= e __E;L P2 SO . o, e 30
q [ =

volume of solution = .. X520 T5em?
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{ ResultsPlus

Examiner Comments

This response was awarded 2 marks.

The correct formula for calculating the volume has been given. In the first
stage, the concentration has been incorrectly multiplied by 1000 (rather than
divided by 1000). However, by error carried forward, the mass has been
divided by this concentration and evaluated.

ResultsPlus

Examiner Comments

This response was awarded 1 mark.

The fraction is incorrectly inverted. However, the mark was given for the

‘conversion' of the units, ie effectively multiplying the (incorrect) fraction
by 1000.
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Question 5 (a) (i)

This question was very well answered on the whole with most candidtes scoring the 2 marks
available.

The majority of candidates clearly subtracted the numbers of carbon atoms and hydrogen atoms in
butene from those in decane, to arrive at the correct answers, 6 and 14 respectively.

Question 5 (a) (ii)

This question was very poorly answered on the whole, with only a fifth of responses scoring the 1
mark available.

The majority of responses were often left blank.

It is evident that extremely few candidates understood how the law of conservation of mass applies
to a chemical reaction.

Question 5 (b) (i)

This question was very poorly answered on the whole, with a significant majority of responses not
scoring the 1 mark available.

Very few responses correctly drew in four electrons between the two carbon atoms in the diagram
presented.

The majority of responses were often left blank. The vast majority of candidates drew a double
bond as two lines and did not add in electrons. It would appear that candidates were unfamiliar
with dot and cross diagrams where there were no rings shown to represent the electrons shells, as
demonstrated by a number of responses where candidates added them in, often incorrectly.

(b) The structure of a molecule of ethene is shown in Figure 8.

H\ /H
C=C
/ AN
H H

Figure 8

(i) Figure 9 shows the incomplete dot and cross diagram for a molecule of ethene.

Figure 9

Complete Figure 9 to show the electrons of the C=C double bond.
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{ ResultsPlus

Examiner Comments

An example of a fully correct response.

The candidate has correctly drawn in the four electrons representing the
double bond between the carbon atoms. It is also worthwhile noting that
shells have been added by the candidate to help clarify the bonding.

(iy Figure 9 shows the incomplete dot and cross diagram for a molecule of ethene.

L
PN x
I/c :P’c X
»

H H

Figure 9

Complete Figure 9 to show the electrons of the C—C double bond.
(1)

ResultsPlus

Examiner Comments

A typical example of the many incorrect responses seen that did not score.

The candidate has simply drawn in a double bond between the carbon atoms
and not followed the instructions in the question which is to show the
electrons.
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Question 5 (b) (ii)

This question was poorly answered on the whole, with only a fifth of responses scoring the
1 mark available.

Few candidates were able to recall the correct products, besides water, of the incomplete
combustion of ethene.

The most commonly seen incorrect response was 'carbon dioxide'.

Question 5 (c)

This question was not well answered, with approximately half of the responses scoring 1 of the 2
marks available.

This part of the specification is frequently tested. However, few candidates were able to recall the
term hydrocarbon correctly.

The vast majority of responses focused on why the molecule was unsaturated by correctly stating
the presence of the double bond, scoring 1 mark only.

A common error was to confuse atoms and molecules, ie hydrocarbon containing hydrogen
molecules and carbon molecules.
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(c) Substance X is an unsaturated hydrocarbon.
The structure of a molecule of substance X is shown in Figure 10.

Fr
H—C—C—C— H
R 2.
/ \c/
7N
H
Figure 10

Explain how the structure of substance X shows that it is an unsaturated hydrocarbon.
(2)

ResultsPlus

Examiner Comments

An example of a fully correct response.

The candidate clearly states that an unsaturated hydrocarbon contains a
carbon carbon double bond and only contains hydrogen and carbon atoms.

ResultsPlus
Examiner Tip

Note that when defining the term hydrocarbon the word 'only' is essential in
relation to hydrogen and carbon atoms.
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Explain how the structure of substance X shows that it is an unsaturated hydrocarbon.
(2)

ResultsPlus

Examiner Comments

This response is typical of one that scored only 1 mark.

The term unsaturation has been correctly defined. However, the term
hydrocarbon has not been defined.
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Question 5 (d)

This question was poorly answered with approximately a third of the responses scoring 1 or 2 of
the 2 marks available.

It was clear that many candidates were unfamiliar with the bromine test for unsaturation, with
many simply repeating the colour changes as stated in the question, offering no explanation.

The terms saturation and unsaturation were rarely used by candidates. Likewise explanations in
terms of reactivity were rarely seen.

The most commonly seen correct responses often scored 1 mark for stating that A is alkene or B is
an alkane. However, many responses got the identification of the alkanes and alkanes the wrong
way round.

A common misconception seen by examiners was that alkanes are more reactive than alkenes so
the alkane must be the one that goes colourless.

(d) Two liquid hydrocarbons, A and B, were tested with bromine water.
One hydrocarbon was known to be an alkane.
The other hydrocarbon was known to be an alkene.

Each hydrocarbon was shaken with a few drops of bromine water.

The results of the tests were
hydrocarbon A + bromine water: the mixture turned from orange to colourless.
hydrocarbon B + bromine water: the orange colour remained.

Explain these results.
(2)

ResultsPlus

Examiner Comments

A good example of a fully correct, response which scored 2 marks.

Both the hydrocarbons have been correctly identified.

GCSE Chemistry 1CHO 2F
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% ResultsPlus
Examiner Comments

This is typical example of a response which scored 1 mark.

The hydrocarbon A has been identified as an alkene and hydrocarbon B has
been identified as an alkane.
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Question 6 (a)

This response was well answered on the whole with most responses scoring the 1 mark available.

The majority of responses correctly referred either to 'measuring cylinder' or ocasionally a 'burette'
or 'pipette’ as the correct piece of apparatus needed to measure the dilute hydrochloric acid.

Commonly seen errors in incorrect responses included the use of a: measuring tube; measuring
jug; beaker.

Question 6 (b)

This question was poorly answered with only a third of responses scoring 1 or 2 of the 2 marks
available.

Few candidates were able to explain mass loss in terms of a gas being formed and escaping from
the flask via the loose plug to gain full credit.

Most responses scored by reference to a gas escaping. However, many did not specify that the
gas had been formed or incorrectly discussed air escaping or incorrectly discussed the solution
evaporating.

Common misconceptions included: dissolving magnesium means loss of mass; cotton wool soaks
up the acid; energy being lost which means mass is lost; or in some cases, that gaseous magnesium
escaped.

(b) Explain why there is a loss in mass of the flask and contents.

{;7 ResultsPlus

Examiner Comments

This response scored 1 mark only.

The formation of a gas, namely hydrogen, has been correctly mentioned.
However, there is no mention of the gas escaping from the flask causing the
mass loss.

GCSE Chemistry 1CHO 2F
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ResultsPlus
Examiner Tip

Always check the number of marks available for a question since this will
indicate the number of points needed in your answer.

* ResultsPlus
Examiner Comments

This response scored the 2 marks available.

The fact that hydrogen is a product and also that this escapes are both
credited.
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Question 6 (c)

This question was poorly answered, with only around a third of the responses scoring any of 3
marks available.

In the responses that scored, mostly for 1 mark only, candidates correctly identified that there was
less magnesium or reactant as the reaction takes place. Very few responses scored all three
marking points.

Examiners noted that very few candidates actually referred specifically to 'particles' in their
responses and rarely referred to the 'frequency of particle collisions'.

In many incorrect responses, candidates misinterpreted what was required and simply listed
factors affecting the rate of a reaction.

(c) The graph shows that the rate of reaction slows as the reaction takes place.

Explain, in terms of particles, why the rate of reaction between magnesium ribbon
and dilute hydrochloric acid slows as the reaction takes place.

e G e I - =L I | =Y s T <

o

ResultsPlus

< Examiner Comments

This response scored 1 mark.

Although the first part of response is incorrect and was ignored, the correct
idea of fewer collisions was creditworthy.
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ResultsPlus

Examiner Comments

This is a very good example of a fully correct response.

The correct ideas of fewer reaction particles and less frequent collisions
scored all the available marks.

ResultsPlus
Examiner Tip

Remember when explaining the rate of a chemical reaction, always refer to
collision frequency of particles.
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Question 6 (d)

This question was not well answered, with approximately a half of the responses scoring the 1
mark available.

Those responses that scored correctly referred to the greater mass loss.
The most commonly seen error in responses was to discuss rate of reaction rather than mass loss.

(d) The experiment was repeated using the acid at a higher temperature.
All other conditions were kept the same.

State the effect of the higher temperature on the mass loss after two minutes.
(1)

ResultsPlus

Examiner Comments

This response was typical of many that did not score.

The candidate has misinterpreted the question and discussed the effect of
increasing temperature on rate, as opposed to mass loss.
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Question 6 (e)

This question was not well answered, with approximately only half of the responses scoring a least
1 of the 2 marks available.

In those responses that scored 1 mark only, candidates correctly showed a steeper curve to left of
the existing curve on the graph, scoring on the first marking point. However, many of these graphs
failed to score on the second marking point since either they did not level out at the same place or
simply did not level out or levelled out at higher mass loss than original existing curve.

Examiners noted that there were many blank responses to this question and that often curves were
very poorly drawn.

(e) The original experiment was repeated using the same mass of magnesium powder
instead of the magnesium ribbon.
All other conditions were kept the same.

Sketch, on the graph in Figure 12, the line you would expect for this experiment.

0.010
loss in
mass
ing
0.008
0.006 H_;
f
0.004 -+ T
] T
0.002 u
0.000 F i
0 1 2 3 4 5 6 7

time in minutes

ResultsPlus

Examiner Comments

An example of a fully correct response, scoring both marks.

The curve has been drawn to the left and steeper than the original curve and
also correctly levels off at the same height as the existing line.
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Question 6 (f) (i)

This question was very well answered on the whole with most candidates scoring the 1 mark
available.

In the majority of responses, candidates could recall the effect of a catalyst on a reaction. The most
commonly seen correct responses referred to increases rate, with fewer references made to
lowering activation energy.

(f) Some reactions are affected by the presence of a catalyst.

(i) State the effect of a catalyst on a reaction.
(1)

................... Speedqsup&bxeremhcrn%me

{ ResultsPlus
\/"“ﬂ Examiner Comments

This response did not score.

The reference to 'speeds up the reaction time' is incorrect. This is not
equivalent to the speeds up the reaction.

Examiner Tip

/’\
Q ResultsPlus

Be careful when phrasing responses in relation to the effect on rate of
reaction of using a catalyst (or changing other factors) - 'speeds up reaction
time' is incorrect and it should be 'increases the speed (or rate)'.
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Question 6 (f) (ii)

This question was poorly answered, with approximately only a third of the responses scoring any
marks, mainly scoring 2 out of the 3 marks available.

The majority of responses scored 2 marks only, since extremely few candidates referred specifically
the need to filter, wash or dry the catalyst, as part of the second stage of their method.

In responses that did not score there was a failure to link the method specifically to the mass of
the catalyst.

It was clear to the examiners that the main misconception in responses resulted from candidates
possibly attempting to describe an experiment they may have previously seen, ie how to test the
rate of reaction with and then without the catalyst.

It is worthwhile noting that the requirement to describe experiments or devise a method is a
required skill of this specification.

(i) Devise a simple experiment to find out what happens to the mass of a
solid catalyst during a reaction.

(3)
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ResultsPlus

Examiner Comments

A very good example, where the candidate has scored on all three
marking points.

All three stages necessary have been discussed: measuring the mass of the
catalyst before reaction; removing, washing and drying; measuring the mass
of the catalyst after the reaction and calculating the difference in masses.
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ResultsPlus

Examiner Comments

This is typical of a response which scored 2 out of the 3 marks.

The measuring of the mass of the catalyst before and after the reaction has
been discussed. However, there is no description of the need to wash and dry
the catalyst prior to re-determining the mass.
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Question 7 (a) (i)

This question was very poorly answered on the whole, with a significant majority of responses not
scoring any of the 2 marks available.

A significant number of candidates were unable to interpret what was required in terms of
explaining why the test for a given ion must be unique to that ion.

Most candidates simply repeated the stem of the question.

In those responses which did gain credit, candidates rarely mentioned that the test only detects
one ion, but did often refer to the correct idea of avoiding confusion with other ions, to gain 1 mark
only.

Question 7 (a) (ii)

This question was not well answered, with approximately half of the responses scoring the 1 mark
available.

Although the test for carbonate ions was described in the stem of the question and many
candidates were able to correctly recall the gas produced, namely carbon dioxide, many candidates
clearly did not recognise this test and simply stated the names of other gases mentioned in the
specification such as hydrogen, oxygen or chlorine.

Question 7 (a) (iii)

This question was generally well answered on the whole with two thirds of candidates gaining at
least 1 of the 3 marks available.

Most candidates were able to link at least one of the descriptions of tests for three anions to a
correct observation. The test which most commonly appeared to be answered correctly across the
range of responses was that for the chloride ion.

In very few cases, candidates drew more than one line from each of the three descriptions, despite

clear instructions in the question and this being a tried and established question style in this and in
many of the previous examination series.
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Question 7 (b)

This extended open-response question was very poorly answered with the majority of responses
not scoring. Of those responses which scored, invariably they scored only a Level 1 answer.

Clearly, this area of the specification, 'qualitative tests for cations', is one which caused great
difficultly for candidates, despite this being a Core practical and questions having been set regularly
in this and the previous specifications.

Many candidates were unable recall the tests for metal ions let alone the results of the tests. The
majority of responses which scored, did so by naming the flame test and a correct result of this test
for a particular metal ion. Very few candidates mentioned or described the use of the precipitation
test with sodium hydroxide solution.

Examiners noted that when the flame test was used, this was often poorly described.

The main misconceptions arose from candidates: simply describing the tests and results for anions
in the specification, not relevant to the question or describing the reactions and observations for
the reactions of the alkali metals with water, again not relevant to the question.

*(b) A white solid is known to be a chloride in which the metal ion is sodium, potassium,
calcium or aluminium.

A chemist was told to carry out a test for each metal ion that could be present in
this white solid.

Describe tests to show the presence of each of these metal ions.
(6)
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ResultsPlus

Examiner Comments

This response was awarded Level 3 - 5 marks.

Both tests have been described with results of each test which put this in to
Level 3.

The flame test is described in detail and with correct results for flame colours.
The precipitation test is described in some detail with correct results but the
need to dissolve the solids has not been mentioned.

ResultsPlus

Examiner Tip

When describing the precipitation test for metals ions in unknown solids
using sodium hydroxide solution, remember to include a step in which the
solids are dissolved in water before testing.
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Examiner Comments

This response was awarded Level 1 - 2 marks.

The response correctly states the use of a flame test to identify the metal ion
in the solids. Two of the flame colours are correct, namely yellow for sodium
and orange-red for calcium.

Since the flame test has not been described this limited the response to
Level 1.
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@ ResultsPlus
Examiner Tip

Learn the steps needed to carry out the flame test on a solid or solution.
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V/\l\ Examiner Comments

This response was awarded Level 2 - 4 marks.

The flame test has been described in some detail and there is at least one
correct result of the flame test.
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%Z ResultsPlus
Examiner Comments

This response was awarded Level 2 - 3 marks.

The procedure for carrying out the flame test has been carried out in some
detail. However, there are no results given in the response, so this limited the
overall score to 3 marks.

ResultsPlus
Examiner Tip

Make sure you are able to recall the flame colours for the metal ions in the
specification.
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Question 8 (b) (i)

This question was generally very well answered on the whole with most responses gaining the 2
marks available.

Most candidates were able recall a correct the use of kerosene, usually for aircraft, a few suggested
for cooking and lamps. The use of diesel oil for cars was most often mentioned, although lorries,
trucks, trains and large vehicles were also seen frequently.

Some candidates confused kerosene with bitumen while others just wrote about it being used 'to
start fires' or the very general ‘for machines'.

The most commonly seen error occurred when candidates described diesel oil as ‘petrol for cars'.

Question 8 (b) (ii)

This question was poorly answered on the whole with most responses not scoring the 1 mark
available.

It was evident from the majority of responses that candidates simply did not understand what they
were being asked to do. Many simply did not understand what is meant by the word property. Few
candidates used the two lines of the question as intended, often repeating the ideas, eg many
wrote '(property) it is flammable' followed by '(comparison) kerosene is more flammable'.

Where properties were discussed, the most common were boiling point and viscosity, the latter
usually being in terms of thickness or runniness. Many, unfortunately, thought that the higher up
the fractionating tower, the higher the boiling point. Surprisingly, many seemed to think that this
was a repeat of the previous item and answered in terms of uses of the kerosene and diesel oil.

GCSE Chemistry 1CHO 2F

43



(i) Figure 13 shows where the fractions kerosene and diesel oil are produced in
the fractionating column.

fractions
(——_\.———r

—

——=» kerosene

———=— diesel oil

—=

crude oil —»——
L

Figure 13

-

Kerosene is obtained higher up the column than diesel oil.
Kerosene and diesel oil fractions have slightly different properties.

Choose a property.
State how this property for kerosene compares with the property for diesel oil.
(1)

property \,QECCSU}'b
comparison k&(&"ban& ..... oS \ﬁ‘ ....... SN U&QQQB*})%QA‘U&QK ...........

ResultsPlus

Examiner Comments

A typical example of a commonly seen correct response, scoring 1 mark.

A correct property has been stated (which alone did not score a mark). There
is a correct comparison, namely that kerosene is less viscous than diesel.
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Question 8 (c) (i)

This question was poorly answered with only a third of responses scoring, generally just 1 mark of
the 2 marks available.

In many responses, it was evident to examiners that candidates were unclear of what is meant by
the term 'homologous series'. Candidates simply repeated information from the stem of the
question, especially quoting the molecular formulae of the two alkanes, or simply stating the
respective numbers of carbon and hydrogen atoms.

Most responses gaining 1 mark only scored by mentioning stating that pentane has one more
carbon or that they differed by one carbon and two hydrogens.

Although the correct general formula was often seen, the term general formula was often confused
with the term molecular formula. Many candidates simply gave a definition of a hydrocarbon.

(c) Figure 14 shows the formulae of a molecule of butane and of a molecule of pentane,
Butane and pentane are neighbouring members of the same homologous series.

H HHH HHHHH

] b
H—C—C—C—C—H  H—C—C—C—C—C—H

I I
HHHH HHHHH

butane pentane
Figure 14

(i) Explain, using these formulae, why butane and pentane are neighbouring
members of the same homologous series.

ResultsPlus

Examiner Comments

This response scored 1 mark only.

The correct reference to both the compounds being alkanes scored the mark.
The definition of a hydrocarbon is also given but is not relevant.
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Question 8 (c) (ii)

This question was very poorly answered with the majority of responses not scoring any of the 3
marks available.

Most candidates struggled with what was required in this calculation and where to start. In those
responses that scored 1 mark only, this was often for writing 4 x 12 = 48, with no further
creditworthy material seen afterwards. Very few responses correctly rounded their answers to 3
significant figures.

(ii) Butane has the formula C4H,,.
Calculate the mass of carbon in 100 g of butane.
Give your answer to three significant figures.

(relative atomic masses: H=1.00,C = 12.0;
relative formula mass: C;H,, = 58.0)

You must show your working.

(3)
........................................ T L I & L~
.................................... %:&Ir“q::.:‘&aﬂa%z O e
mass of carbon = ... Co. v @
ResultsPlus

Examiner Comments

This response scored 2 marks.

The calculation is correctly set out. However unfortunately the final answer
has been incorrectly rounded to 2 significant figures, rather than 3 significant
figures as required by the question.
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Question 8 (c) (iii)

This question was well answered on the whole, with most responses scoring at least 1 of the 2
marks available.

Most candidates were abe to construct a word equation with the correct products on the right hand
side, especially having been given those products in the stem of the question.

The most commonly seen errors included: writing 'butane + air' rather than 'butane + oxygen’;
mixing and matching words and formulae, giving CO, or H,O as one of the products. In some
responses, candidates attempted to give a formula equation, some getting the correct formulae,
and occasionally some candidates managed to balance it correctly.

(iii) Butane burns completely in air to form carbon dioxide and water.

Write the word equation for this reaction.

N
N ( ResultsPlus
V‘“‘ﬁ Examiner Comments

This response scored 1 mark only.

The response highlights a commonly seen error. The left hand side of the
equation does not score since 'air' as opposed to 'oxygen' has been included.

&2\ ResultsPlus
\ Examiner Tip

Remember in combustion reactions, 'air' is not a reactant and it is 'oxygen’
that should be included. Air is not a compound - it is a mixture of gases.
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ResultsPlus

Examiner Comments

This response was awarded 1 mark.

One of the reactants in this combustion reaction, namely oxygen, has been
omitted, most probably because it the only one of the species not given in the
stem of the question.

ResultsPlus

Examiner Tip

Remember - oxygen is always included as a reactant in combustion reactions.
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Question 9 (b)

This question was very poorly answered with just over a quarter of responses scoring any of the 3
marks available.

Most candidates found this calculation question very challenging. In those responses that scored, it
was most usually for 40 (relative formula mass of MgO) or 80 (2 x relative formula mass of MgO). A
few candidates were able to develop this further. A few tried combining the 40 or 80 with 1.35 and
came up with 54 or 108, which scored the second mark. Many fewer candidates scored the third
mark.

Examiners noted that the setting out of many of the canadidates' calculations was invariably poor
and was often difficult to follow.

(b) Magnesium burns in excess oxygen to form magnesium oxide.
The balanced equation for this reaction is

2Mg + 0, - 2MgO
Starting with 1.35g of magnesium, calculate the maximum mass of

magnesium oxide that could be formed in this reaction.
(relative atomic masses: O = 16.0, Mg = 24.0)

You must show your working.

/}rgs_ (3)
= 0,05625 0,05%¢ :(_Qt.“-,(é) =098

mass of magnesium oxide = 2"‘?*5:'- g

ResultsPlus

Examiner Comments

This response scored 3 marks.

This candidate has recognised that the ratio of the magnesium to magnesium
oxide from the equation is 1:1. The candidate has very concisely and correctly
calculated the number of moles of magnesium. In turn this has been used to

calculate the mass of magnesium oxide giving the correct final answer, 2.25 g.
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Question 9 (c)

This question was not well answered with just over half of the responses scoring, mainly 1 mark out
of the 3 marks available.

Of those candidates who attempted this equation, the most commonly scoring attempts showed
HCI (or CIH) as the product. It was evident from the majority of responses that very few candidates
knew that both chlorine and hydrogen were diatomic, with most responses showing both reactants
as monatomic. Generally, in a very few responses seen, if the formulae of both the reactants and
products were correct, the balancing was also correct.

(c) Chlorine reacts with hydrogen to form hydrogen chloride.

Write the balanced equation for this reaction.

ResultsPlus

Examiner Comments

A good example of a fully corrrect response.

The formulae of all the correct species have been given and are all correctly
balanced.

ResultsPlus

Examiner Comments

This response scored 1 mark only.

The formula for the product, namely HCl, is correct. However, the formula for
chlorine is incorrectly shown, ie the candidate has not recognised that
chlorine exists as a diatomic molecule.
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Question 9 (d)

This extended open-response question was poorly answered with just under half of responses
scoring. Of those responses which scored, invariably they scored a Level 1 or Level 2 answer.

Pleasingly, it was noted by examiners that for those candidates who had attempted the question
their responses were clearly structured. It was clear that some candidates have seen the
description of the formation of sodium and chloride ions from sodium and chlorine atoms using
electron configurations. Many conveyed ion formation using clearly drawn diagrams.

A common misconception noted by examiners was that many candidates confused ionic bonding
with covalent bonding and frequently (and incorrectly) showed dot and cross diagrams of sodium
covalently bonded to chlorine. Some responses had repetition of the exam question, showing the
electronic configurations of sodium and chlorine which scored no marks.

Very few candidates attempted a description of the arrangement of ions in sodium chloride. When
candidates did describe the structure it was usually very basic, ie they did not did not use terms
such as lattice, or identify that the positive and negative ions alternate. Very occasionally, there
were a few good diagrams showing this.

*(d) Sodium chloride is an ionic compound, containing sodium ions, Na*, and
chloride ions, Cl".

Figure 15 shows the electronic configuration of sodium and chlorine.

[ |

sodium 2.8.1
chlorine 2.8.7
Figure 15

Explain how sodium and chlorine atoms form the ions in sodium chloride and
how the ions are arranged in the solid sodium chloride.
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You may wish to use diagrams in your answer.
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< /ResultsPlus
’\'/\ Examiner Comments

This response was awarded Level 3 - 5 marks

The response correctly explains how both the chlorine and the sodium atoms
become ions by the transfer of an electron. This is correctly illustrated by a
diagram which clearly shows the origin of the outer shell electron transferred
to chlorine from the sodium.

While not perfect, this is sufficient for Level 3 - ideally we would wish to see
references to chloride ions and the structure of sodium chloride.
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Examiner Comments

This response was awarded Level 2 - 4 marks

The correct idea of electron transfer has been conveyed to show the loss of
an electron from the sodium to the chlorine atom. Ideally we would like to

see the charges on the diagram to show the ions and the use of chloride ion
in the description.
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*(d) Sodium chloride is an ionic compound, containing sodium ions, Na*, and
chloride ions, CU.
Figure 15 shows the electronic conﬂguration of sodium and chlorine

@ sodium 28.1
chlorine 28.7 .

Figure 15

Explain how sodium and chlorine atoms form the ions in sodium chloride and
how the ions are arranged in the solid sodium chloride.

You may wish to use diagrams in your answer.
(6)
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ResultsPlus

Examiner Comments

This response was awarded Level 3 - 5 marks

The response correctly explains how both the chlorine and the sodium atoms
become ions by the transfer of an electron. This is correctly illustrated by a
diagram which clearly shows the origin of the electron transferred to chlorine
from the sodium. There is also a brief description of the structure of the
sodium chloride.

While not perfect, this is sufficient for Level 3 - ideally we would wish to see
references to chloride ions and the ions drawn.
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Question 10 (a)

This question was poorly answered on the whole with only about a quarter of responses scoring
any of the 2 marks available.

Few candidates were able to correctly link the idea of enzymes and yeast and to discuss enzymes
denaturing. Most responses identified that enzymes are denatured at 80 °C, but not that yeast
provided these enzymes.

In responses that did not score many candidates simply stated vaguely 'too hot' or confused the
'carbohydrates with the yeast'.

10 (a) Ethanol is made by fermentation of a carbohydrate dissolved in water, in the
presence of yeast.

The reaction is carried out at 30°C.

Explain why the reaction is carried out at a temperature of 30 °C rather than at a
temperature of 80°C.
(2)
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ResultsPlus

Examiner Comments

This response scored 1 mark only.

There is a correct reference made in the response to the enzymes being
denatured. However, the source of the enzymes, namely yeast, has not been
identified.

-

Pecoaise.. . e & TN [y S e S e, 40 - O ;:._J,.#Lﬁ.e.‘e._.‘.t ............ B Y T N

ResultsPlus

Examiner Comments

This first part of the response scores both marks, coupled with the fact that
the second part actually gives a good description (although not required in
this particular question) of what is meant by denaturing.
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Question 10 (b) (ii)

This question was poorly answered on the whole with just over a third of responses scoring, mainly
1 mark out of the 2 marks available.

Very few candidates were able to draw the carboxylic acid group correctly. When 1 mark only was
scored in a response this was often for a correct representation of a methyl group in a two carbon
structure.

(i) Draw the structure of a molecule of ethanoic acid, CH;COOH, showing all
covalent bonds.

(2)

- &:‘s 6
W—C— C
\ N~

$ 7Resultsus

.l/"""‘i Examiner Comments

This response scored 1 mark only for the correctly drawn methyl group in
the ethanoic acid molecule. However, although nearly correct, the carboxylic
acid functional group has been incorrectly drawn with a double bond
between the carbon and hydroxyl group, as opposed to between the carbon
the oxygen atom.

N\
\

N\
A \ ResultsPlus
\S

Examiner Tip

Make sure you can draw all the covalent bonds in a carboxylic acid
functional group.
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(i) Draw the structure of a molecule of ethanoic acid, CH;COOH, showing all

covalent bonds.
(2)

ResultsPlus

Examiner Comments

This response scored 1 mark only.

The methyl group within the ethanoic molecule is correct. However, the
bonding in the carboxylic acid functional group has not been shown.

ResultsPlus

Examiner Tip

When drawing the structure of the carboxylic acid make sure include all the
covalent bonds.
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Question 10 (c) (i)

This question was not well answered on the whole, with approximately half the candidates scoring
any of the 3 marks available.

Considering that this is based around a Core practical, most candidates struggled to score marks.

Some responses clearly described the remaining steps of the method needed to determine the
mass of ethanol to raise the temperature of the water by 30°C. However, it was evident that many
candidates had failed to read the question properly since many answered by stating 'stop heating
the water once it had reached 30°C', as opposed to a temperature increase of 30°C. Many
candidates confused the mass of the burner with the mass of ethanol.

(c) (i) The apparatus in Figure 16 can be used to investigate the temperature rise
produced in a known mass of water when a sample of ethanol is burned.

thermometer

beaker ~_

__—100cm’ of water

—

wick
ethanol \é
burner

Figure 16

The first steps of the method are

put 100cm’ of water into a beaker

determine the mass of the burner containing ethanol
measure the initial temperature of the water

place the burner under the beaker of water

light the wick

L ol o
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Describe the remaining steps of the method that are needed to determine the
mass of ethanol required to raise the temperature of the water by 30°C.

(3)
Skoie 0 9600 wakch and mealvie and record the temper.
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% ResultsPlus
Examiner Comments

This example is typical of a response scoring 2 out of the 3 marks available.

The candidate has scored 2 marks for mentioning that the burner containing
the ethanol should be (re-)weighed and that the difference the in initial and
final masses should be calculalated. A third marking point is not scored since

the response incorrectly mentions a rise to 30°C as opposed to a rise by
30°C.
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Question 10 (c) (ii)

This question was generally well answered, with most responses gaining at least 2 out of the 3
marks available. A large number of responses included bar charts rather than line graphs and were
able to score 2 marks. Commonly seen errors included: the y axis not covering enough of the graph
paper and confusion in the scale, namely instead of 0.05, 0.1, 0.15 etc, many responses substituted
0.05 with 0.5; occasionally the points were plotted correctly but no attempt had been made to join
them.

(i) In a different experiment, separate samples of the alcohols methanol, ethanol,
propanol, butanol and pentanol were burned to determine the mass of each
alcohol that needs to be burned to raise the temperature of 100cm’ water by 10°C.

methanol 1 0.37
ethanol 2 0.28
propanol 3 0.25
butanol 4 0.23
pentanol 5 0.22

Draw a graph of the mass of each alcohol required to raise the temperature of 100cm’
of water by 10°C against the number of carbon atoms in one molecule of that alcohol,
(3)

0 4o
mass of alcohol
burneding
0] -}D
Q20
- :
g-lo ~ e
O i A
I rd 3 4 S

number of carbon atoms in
one molecule of alcohol
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Examiner Comments

This response scored 2 marks.

The bar chart shown is sufficient to score 2 marks since the heights of the
bars are correctly drawn and the scales are correct.

640 !
mass of alcohol
burned in g
'ﬂ‘ “ -
6-10
0-10
\ 1 3 “ 5
number of carbon atoms in
one molecule of alcohol
ResultsPlus

Examiner Comments

This response scored all 3 marks.

The scales, plotting of the points and the line of best fit are all creditworthy.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

* practise a variety of calculations as described in the specification.

learn definitions in the specification of terms such as isotopes, hydrocarbons and saturation.

be able to be explain effects of rates of reaction in terms of particle collisions.

learn the formulae of simple compounds as used in the specification.

learn the qualiitative tests and results of these tests for anions and cations described in the
specification.

be able to describe the different types of bonding such as ionic bonding.

practise answering extended open-response questions.

To help with the above, there are plenty of examples in examination papers of the previous
specification which has similar coverage.
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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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