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Introduction

The examination paper was part of the second series of the new 9-1 Combined Science
specification, graded 9-1. Just like the 1SCO_1CF, this paper consisted of 6 questions and all these
questions were common with the 1CHO_2F paper - Foundation Tier GCSE Chemistry. Similarly,
much of the last two questions were common with the 1SCO_2CH paper - Combined Science
Chemistry paper. Like other chemistry papers, this paper made use of a wide variety of question
types that were suitable for this level. The paper targeted grades 5 to 1 with about half the marks
targeted for grades 4 and 5.

Overall it was disappointing to see a poor response to the maths and practical questions. Even the

response to quite straightforward items such as Q03a and QO04a did not match expectations. In
general, the rates question (Q04) and the hydrocarbons question (Q05) were poorly answered.
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Question 1 (b) (i)

Most candidates answered this correctly with the top of the bar being just short of the 22% gridline.
Many candidates used a ruler which was a real bonus. Those who did not sometimes spoilt their
answers by drawing wiggly lines which went over the 22% gridline. Some shaded in the box and
again some of those spoilt their answer by shading above the top horizontal line. A good number of
candidates benefited from the wide tolerance allowed and drew really good, fine horizontal lines
just touching the 22% gridline.

(b) The atmosphere contains 21% of oxygen.,

(i) Figure 1 shows an incomplete bar chart of the main gases in the atmosphere,
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Figure 1

Complete the bar chart by showing the percentage of oxygen in the atmosphere.

ResultsPlus

Examiner Comments

The top of the bar was clearly over the 22% grid line and so this
did not score.
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(i) Figure 1 shows an incomplete bar chart of the main gases in the atmosphere.
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ResultsPlus

Examiner Comments

The top of the bar was clearly between the 20 and the 22% grid
lines, so this scored the mark.
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Question 1 (b) (ii)

The better candidates completed this calculation easily, many of them without any working.
However, this was true for about a quarter of the candidates. Some managed 1 mark for 21 x 300 =
6300 missing out the division by 100. However, far more simply divided 1 number by the other
apparently randomly. Some appeared to be confused by the superscripted 3 in the units and used
300? in their calculation. Many candidates did not appear to realise that the volume of oxygen had

to be less than 300 cm?®.

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

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

= 3o

,@ @, o
volume of oxygen = LT© U o

ResultsPlus

Examiner Comments

The candidate erroneously started with the density = mass /
volume, and then went on the try 3 different combinations of 300
and 21% only to choose an incorrect outcome (0.07 cm?). This is an
example of a 'list principle' operating in a mathematical situation
so this scored 0 marks.
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(i) Calculate the volume of oxygen present in 300cm’ of air.

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

volume of oxygen = QLJL cm

ResultsPlus

Examiner Comments

Many candidates did not understand the units cm? and cubed the
300 as in this example. This scored 0 marks.

& ResultsPlus
Examiner Tip

Make sure you understand how to use a percentage value to
calculate a volume or a mass of a substance.

GCSE Combined Science 1SC0 2CF 7



Question 1 (c)

Just over half of candidates scored at least one mark with a correct line leading from either the
atomic number or the mass number to its correct description, of which about a quarter of the
candidates scored for both numbers linked to correct descriptions.

(¢) An atom of an element has an atomic number and a mass number.

Draw one straight line from each of these to the numbers of subatomic particles it

shows to be present in an atom.
(2)

number of subatomic particles in an atom

number of protons

atomic number +7 number of neutrons

total number of protons and electrons

mass number 4+ total number of protons and neutrons

total number of protons, neutrons and
electrons

ResultsPlus

Examiner Comments

As in paper 1SCO0-1CF, a significant number of candidates drew
more than one line from each box on the left to those on the right.
This did not score.

ResultsPlus

Examiner Tip

Read the instructions for the question.
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Question 2 (a) (i)

Only about a third of the candidates could name group 7 as the halogens. The most common error
here was to name this group as the alkalis.

2 (a) Complete the following sentences.

(i) The name given to group 7 in the periodic table is HLKQL&& ..... .
m

ResultsPlus

Examiner Comments

The most common error seen.
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Question 2 (a) (ii)

Again, only about a third of the candidates could name group 0 as the noble gases. The most
common errors here were to name this group as either the halogens or as gases.

Q..J
(i) The name given to group 0 in the periodic table is m ________ g\“ _______________ .
m

ResultsPlus

Examiner Comments

This along with 'gasses' were the most common errors seen by
examiners.

ResultsPlus

Examiner Tip

Learn the names to the groups of the periodic table.
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Question 2 (d)

Most candidates could use the data in the table of densities to suggest a valid value for the density

of krypton.

(d) The densities of some elements in group 0 are shown in Figure 3.

helium 0.15
neon 1.2
argon 14
krypton P
xenon 35
Figure 3

Use the information in Figure 3 to suggest the density of krypton.

(1)
density of krypton = A 5?{"—

ResultsPlus

Examiner Comments

scored 0 marks.

The candidate gave a correct value for the density of krypton in
the table, but gave an incorrect value on the answer line. This

a ResultsPlus
Examiner Tip

Examiners do not 'pick’ the best answer. If a correct answer and an
incorrect answer is given here, then this is given the mark of 0.

GCSE Combined Science 1SC0 2CF
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Question 2 (e)

This question was poorly answered with only a few showing any real understanding of the
situation. It seemed that some recognised that argon was a noble or inert gas and is therefore
unreactive but this constituted the majority of the very few 2-mark answers. A few recognised that
the filament would not react with argon and some that it would react with air. Many lost the second
mark by referring to the argon not reacting with the bulb or the bulb not burning.

There were several misconceptions seen here with many thinking that it was because argon was
denser than air or had better insulating properties than air or could conduct electricity. Others
seemed to think that this was similar to neon lights and that the argon would somehow increase
the light output. Some even thought that the light would be produced when argon reacted with the
filament.

(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)

Ar\r \ anﬁwﬁ%ﬁd*“%\f\ﬂﬁ\%mb ....... bx%h.b

on = Flommable  Oundl e

\nsss P
o ENARAN ook e Ol

ResultsPlus

Examiner Comments

Both full outer shell and inert are marking point 1. This answer did
not quite get the second marking point which could have been for
either stating here that argon atoms would not lose / share / gain
electrons or that argon does not react with the filament.
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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.

O (ks by auegon ke oA insted 0} air )
el ¢

Wrouk Bioq...Qiugl. oag Moz lb\)/d-
MHW {ew)on. whj :\l‘ gon.. MU sz ........ EL\ o !
W

€ breun_axgon nc»k go% a)mh\)

LO SOUM(J.M wik

%Z ResultsPlus
Examiner Comments

This was a common error - many candidates thought by using
argon a brighter light would be produced or that argon was a
better conductor of electricity than air. This scored 0.

GCSE Combined Science 1SC0 2CF
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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)

ResultsPlus

Examiner Comments

This was a very detailed 2-mark answer which was not often seen.

ResultsPlus
Examiner Tip

Make sure you know how to explain reactivity or unreactivity of
the elements of groups 1, 7 and 0.
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Question 3 (a)

Surprisingly just over half the candidates scored the mark here with some variant of scales; balance
being rarely seen. Some appeared to recognise that a measurement of mass was necessary but did
not have the appropriate vocabulary. Some seemed to see just the liquid in the beaker and went
for measuring cylinder. It was evident for this group they did not read the whole question. Beyond
this, a wide range of possible measuring (and non-measuring) instruments was seen including
ruler, thermometer, spatula and spoon.

3 A student poured 50cm’ water into a beaker and measured the water’s temperature.

thermometer

beaker ~

| water
Neee—

Figure5

The student added 1.00g calcium chloride to the water, stirred the mixture and then
recorded the temperature.

(a) Give the name of the apparatus that could be used to measure 1.00g of
calcium chloride,

............. A{;ﬁmcz«

ResultsPlus

Examiner Comments

The proportion of candidates giving the answer of 'balance’ was
quite small. Of the possible correct responses 'scales’ was the
most common.
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(a) Give the name of the apparatus that could be used to measure 1.00g of
calcium chloride.

ResultsPlus

Examiner Comments

A high number of candidates gave the answer of 'measuring
cylinder' presumably because they read the first line and then
'Give the name of the apparatus ...".

16 GCSE Combined Science 1SC0O 2CF
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Question 3 (b)

Over half the candidates scored well on the first marking point identifying in some way that the
temperature increased. Where they did not, it was often because they thought that heat and
temperature are synonymous and described heat increasing. The second marking point was less
well scored. Some candidates described the process as creating energy. Candidates clearly find the
direction of an energy change difficult to describe, the logic appearing to be that if the water
becomes hotter it must have taken in energy and therefore there was an endothermic change.

(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.

ResultsPlus

Examiner Comments

Many candidates identified this as an ednothermic reaction as
they assumed heat energy had been taken in to cause the rise in
temperature. This scored 0 marks.

GCSE Combined Science 1SC0 2CF

17



(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.

(2)
Ahe.. Catium. . Chlancle. Caunses... 0. Yeachon. e
leadS. O _an...exdoYhem:c  Yeckhon.. taanece. \neak. ..

ResultsPlus

Examiner Comments

This scored 1 mark for stating that the there was a rise in
temperature. The 'exdothermic' reaction did not score.

ResultsP
Examiner Tip

Be clear about exothermic and endothermic reactions, and how
you can use evidence to identify them.

18 GCSE Combined Science 1SC0 2CF




Question 3 (c) (ii)

The great majority scored marks here with goggles (or sometimes googles) and gloves both
mentioned often together. The generic term of eye protection was used fairly frequently, but
glasses were only credited if they were described as safety glasses.

A wide range of other safety precautions were mentioned but did not reflect the risk posed by the
calcium chloride. These included not working at the edge of the bench, putting bags under the
bench and tying long hair back. This group of precautions would not receive credit in an
examination at this level.

Suggestions such as washing hands afterwards was frequently seen and candidates need to realise
that this action is not a precaution.

(i) Give a safety precaution that the student should take during the experiment.
(1)

ResultsPlus

Examiner Comments

This was a frequent misspelling, but did score a mark.

(i) Give a safety precaution that the student should take during the experiment.
(1)

fo eor P loves . ond Fo9GUS ... e

ResultsPlus

Examiner Comments

A case of belt and braces.
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Question 3 (d)

Just under half the candidates recognised that reducing heat loss needed some sort of insulation, a
lid or cover being the most common answer and insulation or some specific material, cotton wool
or a metal foil being most common suggestions. Polystyrene beakers were seen but relatively
rarely. Other candidates showed a lack of understanding of the issue suggesting using a water bath,
changing the room temperature, changing the quantities of calcium chloride or water or even using
a Bunsen burner. Some had the right idea but suggested the rather impractical bung.

(d) State one way in which the apparatus could be changed to reduce the amount of
heat energy lost during the experiment,

(1)
......... oD 0. wSuffed. the. DeaRel 0 insuloklon and

ResultsPlus

Examiner Comments

Use of insulation to reduce the heat energy loss here scored a
mark.
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(d) State one way in which the apparatus could be changed to reduce the amount of
heat energy lost during the experiment.

| \5@' ‘-fou\ ' Qc&al o bMJQA burw '\CD]

__ \CJE{’_Q M\’\Qe».t “Q‘*‘W‘jkﬁeq e Q:,c:\
\'Q.\PQ} Or 3‘3“ Cen WNS€ el \QQ_'.‘;-.Q @‘Q(f’
oL TORON gnAoP O MR cippureding fo UL 1LY,

ResuitsPlus

Examiner Comments

An incorrect answer followed by a correct answer - in these

instances the list principle applies and here the answer was given
0 marks.

ResultsPlus
Examiner Tip

A wrong and a right answer does not make a right answer.
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Question 3 (e)

This was very poorly answered; it seemed that many candidates simply tried a random combination
of 12 and 9, often several combinations and then selected the answer that looked the most
promising. Of the incorrect combinations, 9 x 12 = 108 was probably the most common, with 12 /9
= 1.333 being seen at least as often as the correct 9/12 = 0.75. Very few recognised the need for the
use of the 1000 conversion factor to change the units of volume. Some tried to use 100 rather than
1000. As with the earlier calculation, many candidates were confused by the -3 superscript in the
units and attempted to used 127 in their calculation.

(€) 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)

"ff:jffffﬁf"ff"fﬁ:ff\f%{?ﬁid:dfff.l:'.'ﬁﬁéﬁﬁ}iﬁéfffﬁﬁﬁffﬁﬁﬁ_.ﬁffﬁIfﬁﬁ]Ifﬁ:ﬁfﬁfﬁﬁﬁfﬁﬁﬁfﬁﬁ_ff

volume of solution = .. lQ..c.. cm

ResultsPlus

< Examiner Comments

Another instance where a candidate tries two different
manipulations of the numbers and selects the incorrect response
as the final answer. 0 marks scored. Choosing the other answer of
0.75 would have been credited with 2 marks.
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(e) The concentration of a calcium chloride solution is 12gdm™,
Calculate the volume of this solution, in cm’, that contains 9.0g of calcium chloride.

You must show your working.

CONG. OF. COACIL

ResultsPlus

Examiner Comments

Another of those instances where a lack of understanding results
in 127 being used in the calculation. 0 marks.

ﬂ ResultsPlus
Examiner Tip

Make sure you know how to carry out calculations involving
concentration of a solution. Also here, a change in units was
needed - practise how to do that.
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Question 4 (a)

It was disappointing to see that under half the candidates here scored the mark for a correct
answer. Measuring cylinder was the commonest correct answer with pipette and burette being
seen but rarely. All too commonly seen were measuring jug, beaker, flask or measuring tube, but all
these did not receive credit.

(a) Name the apparatus that could be used to measure out 100cm® of dilute hydrochloric acid.
(1)

ResultsPlus

Examiner Comments

Measuring flask, measuring jug, beaker, conical flask were all
answers that did not score.

(a) Name the apparatus that could be used to measure out 100cm’ of dilute hydrochloric acid.
(1)

Atalet for meafemut of beioht wd wodthe

ResultsPlus

Examiner Comments

Answers of this type were surprisingly seen quite often.
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Question 4 (b)

This item was poorly answered. Some candidates recognised that there was a gas or hydrogen
produced and a few recognised that the gas escaped but few managed to get both parts together.
Misconceptions were widespread. The two most common seemed to be that there would be
evaporation of the acid or mixture and that the magnesium would dissolve or disappear and that
its mass would also be lost with it disappearing. A few also suggested that a gas was produced but
had less or zero mass.

(b) Explain why there is a loss in mass of the flask and contents.
(2)

e BCAUSE. . MAQNESIuM. 0XIAL QS

Qo reangsed inko. o o ond.
w0 .

.................................................. W

ResultsPlus

Examiner Comments

An incorrect gas was named (magnesium oxide) despite the word
equation for the reaction being given, a mark was given for the gas
being released into the air through the cotton wool.

(b) Explain why there is a loss in mass of the flask and contents.
(2)
Ahac. alaless an. e becocore. theAloke
h&drcsc;hlmmc,oc;dmdmoﬁnc;:mquxbbonarc:.,
rcm;:,-h—rBT‘rv; ..... :mlu&-‘cma:;bramhngdom-\%c:

ResultsPlus

Examiner Comments

Most candidates thought that since the magnesium was reacting,
just this action caused a loss in mass.

0 marks

GCSE Combined Science 1SC0 2CF
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(b) Explain why there is a loss in r;ass of the flask and contents.

QS TWC MAGAIILM  nbpon.
oo C ookl hool combpinece(

U ondk t Q0 pmwcw
xogen - gas..

% Results?’lus

The production of hydrogen scored a mark, but the candidate did
not go on to say what happened to that gas to cause a loss in
mass.

(2)
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Question 4 (c)

Another poorly answered item, few candidates recognising that this was all about collision theory.
Where a mark was awarded, it was most often for a statement about less reactants expressed in a
variety of ways, usually involving the magnesium. The idea that it could have been the acid
becoming more dilute did not seem to occur. Many candidates seemed unable to cope with the
idea of a reaction slowing down other than to stop. Thus, they would talk about the magnesium all
reacting and the reaction having no reactants hence stop. For most candidates, the main factor in
slowing down a reaction would be reducing the temperature and thus reducing the energy of the
reactant particles, which was not relevant here. It was only the very best candidates who scored the
third mark for recognising the time element in the number of collisions.

(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 L EEENS 0L POLEICAES L . 3 0ne . PASSS  CeaCe yON. ..
e AL EAOAAY, DI O Qe S ENe
LAANERE. 08 ENRCYMU... LACEICAR S . PCESEOL .t
—Anere . becomes.. €55 . enefgM. .. RAArticies. LS

e SpRA P e L SEOSKECN. . EhemEoce W\ \S

S 1 (s IO

ResultsPlus

Examiner Comments

Most candidates were not clear about thier ideas in their answers.
Most candidates thought the reaction slowed down due to a
decrease in the energy of the particles.

0 marks
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(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.

ResultsPlus

Examiner Comments

This scored a mark for the decreasing number of reactant particles
in the reaction mixture.
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Question 4 (d)

While a good number of candidates scored this mark, many saw increased temperature and went
into the idea of a faster reaction and did not realise that the question was asking about the size of
the 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)

il ot ..t 2Nl . 2 R R MMM A2 ARLE .. A0 VLM

e o RSl CNL MM O MD .. ARl oMMl DR . LML COML.

ResultsPlus

Examiner Comments

Most candidates saw that there was a higher temperature and
immediately wrote about the rate of reaction being greater with
nothing about the loss in mass.

0 marks
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Question 4 (e)

This item was all too frequently left blank. Markers were not sure whether candidates had missed
this item or not since there were no answer lines for them to use. When answers were seen, all too
frequently they were showing a curve to the right of the original stopping about half-way up. Also,
when the correct slope was shown, too few levelled out at the right horizontal, many levelling out
higher than the original.

0.010
loss in
mass ] "
ing
0.008
0.006
0.004
0.002 4+ avian
0.000
0 1 2 3 4 5 6 7
time in minutes
Figure 7
ResultsPlus

Examiner Comments

Most candidates who answered this question had the first part of
the line to the left of the original. This was one of the few that
scored 1 mark for the overall mass loss being the same.

ﬁ ResultsPlus
Examiner Tip

Practise sketching graphs for changing the conditions of a reaction
and how that affects the outcome.
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Question 4 (f) (i)

Most candidates seem to know that a catalyst increased the rate of a reaction but a disappointing
number thought that it slows a reaction down. Others gave the non-committal answer of that it

changed the reaction.

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

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

Flcﬂmm\soﬁrwbmmmama.Lumm“rwchm.

.......................... e re. e CASM Sunlon. ENR AT AD 1A SO SARES O Q. AL, FAMCE.....
rt.CL(.Mm.

ResultsPlus

Examiner Comments

It was not often that an answer of this quality was seen.

1 mark

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

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

ResultsPlus

Examiner Comments

Many candidates thought that a catalyst would cause a reaction to
either stop, as here, or for its rate of reaction to decrease.
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ResultsPlus

Examiner Tip

Learn the effects of changing the conditions of reaction on its rate.
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Question 4 (f) (ii)

Where a candidate did work out what was going on, the first and third marking points were quickly
and easily scored. Very few described removing the catalyst and even fewer drying it. The majority
of candidates described an experiment in which they added a catalyst, sometimes comparing it
with no catalyst. Too many described the catalyst reducing in mass in some way.

L

(7
(ii) Devise a simple experiment to find out what happens to the mass of a
solid catalyst during a reaction.

l‘l’otamr Question 4 = 13 marks)

ResultsPlus

Examiner Comments

This was one of the few that scored 3 marks. Most candidates lost
the second mark by not removing the catalyst from the reaction
mixture and drying it.
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(i) Devise a simple experiment to find out what happens to the mass of a
solid catalyst during a reaction.

(Total for Question 4 = 13 marks)

ResultsPlus

Examiner Comments

Many candidates tended to ignore the question about the effect
on the mass of the catalyst and wrote about comparing a reaction
with and without a catalyst present. Many candidates wrote about
how the mass of the catalyst either decreased or increased in
mass during a reaction.
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v i
(i} Devise a simple experiment to find out whama%pensr tc?ﬁ"lE‘n.'iass of a
solid catalyst during a reaction.

n A1LIRFFER RPN 4444 1 R PP " " . "
_h‘_ -
............ - b

]

Lasé Asae__(Total for Question 4 = 13 marks)

Craloyty (hors s ol ecpuad
wiahs v '&LWMMm e

donts Laoge owvb (VNS 5 J .

<€Z ResultsPlus
Examiner Comments

After a rethink, the candidate managed to score 2 marks for
knowing the mass of the catatlyst before and after the reaction.

GCSE Combined Science 1SC0 2CF
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Question 5 (b) (i)

If candidates knew a use of kerosene it was usually for aircraft. A few suggested cooking and lamps.
Diesel for cars was most often mentioned although lorries, trucks, trains and large vehicles were
also seen frequently. Kerosene was less well known than diesel. 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 common way the diesel mark was lost was when candidates described it
as ‘petrol for cars'. Just under half the candidates scored for both uses and about a further third

scored for just one use.

(b) Crude oil is separated into several fractions by fractional distillation.
Two of these fractions are kerosene and diesel oil.

(i) State a use for each of these fractions.
(2)

keroseneF\)QLﬂFQ(Q;vcmEG
diesel oil..... PeﬂDL %_O ..... ( C_O\SS

ResultsPlus

Examiner Comments

Fuel for aircraft scored, but petrol for cars did not score. This error
was seen quite often.

1 mark

ResultsPlus

Examiner Tip

Know the uses of the different fractions.
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(b) Crude oil is separated into several fractions by fractional distillation.
Two of these fractions are kerosene and diesel oil.

(i) State a use for each of these fractions.

keroseneuﬁ,cz.chm,fac):br,.@b ..............................................................................................................
diesel 0il... A S2X . S A e R
ResultsPlus

Examiner Comments

Fuel for cars scored a mark but 'used in factories' was too vague
for a mark.

1 mark

ResultsP

Examiner Tip

Avoid non-specific uses such as machinery, factories etc. when
giving a use for a fuel.
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Question 5 (b) (ii)

It seemed clear that the majority of candidates simply did not understand what they were being
asked to do. Most did not seem to understand the term ‘property’. Certainly, very few used the two
lines of the question as intended. 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
fractions.

(il) Figure 8 shows where the fractions kerosene and diesel oil are produced in
the fractionating column.

fractions
ri__:

——=— kerosene

——=p diesel oil

crude oil —»——— —

(

Figure 8

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)

comparison K0S N0S m&/{ anm [MESE/{ O”

ResultsPlus

Examiner Comments

Many candidates had a poor understanding of what a property is.
Many wrote how much of each fraction there was or kerosene
being produced higher up the fractionating tower meant it
therefore had a higher temperature.

0 marks
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ResultsPlus
Examiner Tip

Learn the trends shown by the properties of the fractions such as
melting and boiling points, viscosity and flammability.

(i) Figure 8 shows where the fractions kerosene and diesel oil are produced in
the fractionating column.

fractions
= »

‘w

u

——=— kerosene

——= diesel oil

——»

crude oil —»———
Li-—r

Figure 8

Kerosene is obtained higher up the column than diesel olil.
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.

property \%\%M-SQA/LY\QLM\S'_}‘

comparison \&OM@W‘@&&C‘{H’QL% ...... g . b%&ﬁ&T‘LQ&S

= hiah by s

ResultsPlus

Examiner Comments

Many candidates made the mistake of thinking that this question
was just a repeat of the the previous one and wrote about uses of
kerosene and diesel oil.

0 marks
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Question 5 (c) (i)

While most candidates attempted this item, few scored marks. In too many cases, candidates
effectively gave information from the stem, especially quoting the molecular formulae of the two
hydrocarbons, or stating the respective numbers of carbon and hydrogen atoms. Where a mark
was scored, it was most often for stating that pentane has one more carbon or that they differed by
one carbon and two hydrogens. Sometimes this mark was lost for saying the difference was one
carbon and three hydrogens. Although the correct general formula was very occasionally seen, the
term general formula was noticeable by its absence often erroneously described as the molecular

formula.

(c) Figure 9 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.

(Hl@rj Lﬁl/‘i:lj m H H)(

N 12 H
. ( H-~—C—C—C—C<H/ H-—C——C-ﬁ-e‘
O c SN ‘ G@D
& (HH H) H ; LU/. H} _uuy
butane pentane
Figure 9

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

(2)

ResultsPlus

Examiner Comments

2 marks

This scored for the difference being 1 carbon and 2 hydrogen
atoms and they fit the alkane formula C,Hjp+5.
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Question 5 (c) (ii)

Another calculation poorly done. Where a mark was scored, it was most often for 4 x 12 = 48,
however, quite a few lost this mark for simply using that to add to 10 to get 58 (which was already
given) and for nothing else. A small minority scored 2 marks for 1.72 or 20.7. Again, as in paper 1,
there were issues surrounding the rounding to the correct number of significant figures. Very few
scored full marks.

(i) Butane has the formula CH,,.
Calculate the mass of carbon in(100g 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)

(?_xu‘:t—mqu/O‘“Sc?
X = i YR e s 927868

mass of carbon = @ g

ResultsPlus

Examiner Comments

The method of calculation was correct, but the answer is spoilt by
not giving the answer as required to 3 significant figures.

2 marks
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(ii) Butane has the formula C,H,o.
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)
4 1003 =58, 0 =!.’r‘25

mass of carbon =0, 7.2 . g

ResultsPlus

Examiner Comments

This candidate had effectively worked out mass + formula mass (ie
the number of moles) of butane which scored the first marking
point and then corrected to 3 significant figures to score the third
marking point.

2 marks

4 ResultsPlus
Examiner Tip

Practise calculations of this type and learn how to round answers
to a given number of signiifcant figures or to a given number of
decimal places.
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Question 5 (c) (iii)

It was quite disappointing to see that so many could get to this stage of studying chemistry and not
be able to construct a word equation with the correct products on the right hand side, having been
given those products in the stem of the question. Nearly 40% of the candidates scored 0 marks for
this item.

Of those who did score marks, quite a few lost a mark for reacting butane with air and not oxygen.
Some tried to mix and match words and formulae, giving CO, or H,0 as one of the products. Others

tried to give a formula equation, some getting the correct formulae, but none appeared to manage
to balance it correctly.

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

Write the word equation for this reaction.
(2)

\J‘;Z ResultsPlus
Examiner Comments

1 mark

Many candidates made the error of using air instead of oxygen on
the reactants side. This scored for the products side only.

AR
\ i
Q ResultsPlus
Examiner Tip

Practise writing word equations from descriptions of various
reactions.
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(iii) Butane burns completely in air to form carbon dioxide and water.

Write the word equation for this reaction.

ResultsPlus

~= Examiner Comments

The use of formulae, even though correct, did not score for the
right and side. 'Heat' was ignored for the left side, but butane and
oxygen along with the arrow scored a mark for the reactant side
only.

1 mark

us

‘ ResultsP
Examiner Tip

Never mix up words and formulae in a word equation.
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Question 6 (b)

Only about a quarter of the candidates scored any marks on this more difficult calculation. Where
marks were scored, it was most usually for 40 (formula mass of MgO) or 80 (2 x formula mass of
MgO). Having got to this stage, few candidates knew where to go. A few tried combining the 40 or
80 with 1.35 and came up with 54 or 108, which scored the second mark. Only a tiny number of
candidates scored the third mark here.

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

Sta_ningm, calculate the maximum mass of
magnes xide that could be formed in this reaction.

(relative atomic masses

You must show your working.

2U-0 = OS67sS

mass of magnesium oxide =

ResultsPlus

Examiner Comments

This answer scored 1 mark for taking the mass of magnesium and
dividing the relative atomic mass, 1 mark.

Working out the formula mass of magnesium oxide should have
the next step and then the mass of magnesium oxide.

GCSE Combined Science 1SC0 2CF
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(b) Magnesium burns in excess oxygen to form magnesium oxide.
The balanced equation for this reaction is

2Mg + O, —» 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.
' (3)

T L T e SO 1. S
- T N - 2 A PG 1= N

B W T SO 7S -1 o T F——

ResultsPlus

Examiner Comments

This candidate has worked out 2 x formula mass of magnesium
oxide = 80 - scored 1 mark.

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

2Mg + 0, — 2MgO

Starting with 1.359g of magnesium, calculate the maximum mass of
magnesium oxide that could be w:_mm
(relative atomic masses: O = 16.0, Mg = 24.0)

You must show your working.

(3)

ResultsPlus

Examiner Comments

Working out the formula mass of magnesium oxide : 24 + 16 = 40
scored the 1st mark, multiplying that by 1.35 to give 54 scored the
2nd mark.

2 marks total.
The next step should have been to divide this answer by the

relative atomic mass of magnesium which would have given the
correct answer.
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Question 6 (c)

Plenty of candidates clearly did not know what a balanced equation should look like. Of those who
attempted one, the most commonly scoring attempt showed HCI (or CIH) as the product. Very few
seemed to know that both chlorine and hydrogen were diatomic. Showing both as monatomic was
common and very few showed diatomic chlorine. Generally, 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

The formula of chlorine was incorrect but the formula for
hydrogen chloride was allowed. The balancing mark is only given
where the formulae for all the substances in the equation are

correct.

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

Write the balanced equation for this reaction.

v M@ ri 08 MY Ar0ge0. 72 Lydrogen chledid®.
ST @ VR 3 = S S G Y0 - S O

| ResultsPlus

Examiner Comments

Incorrect formula of both reactants and products meant that this
answer scored 0.

Word equations in this type of question are ignored and do not
score.

‘ ResultsPlus
Examiner Tip

Learn the formulae of the gaseous elements such as as hydrogen,
chlorine and compounds such as hydrogen chloride.

Practise writing balanced equations for a variety of reactions.

GCSE Combined Science 1SC0 2CF
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Question 6 (d)

In answering this question, 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. Unfortunately, in some cases, scientific literacy let them down and they used the
word ‘sharing’ to describe what happens to the odd sodium electron when they mean ‘giving’ and
show giving in a diagram. They also do not use the term chloride consistently enough to describe
the Cl ion. Very few candidates even attempted a description of the arrangement of ions in sodium
chloride and when they did it was usually very basic. However, one or two remarkably good
descriptions, including diagrams were seen.

Inaccuracies which lost candidates marks included using the term atoms instead of electrons and
getting the charges on the ions the wrong way round, in spite of these being given in the stem of
the question.

What was particularly noticeable here was the large number of complete blanks returned for this
item as well as simply repeating information from the stem of the question.
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*(d) Sodium chloride is an ionic compound, containing sodium ions, Na*, and
chloride ions, L. |
Figure 10 shows the electronic configuration of sodium and chlorine.
|| deconconguaion
sodium 28.1 .
chlorine 287
Figure 10
Explain how sodium and chlorine atoms form the ions in sodium chloride and
You may wish to use diagrams in your answer. ()
L [ W~ == TR Ta' W = A 1= CON W= = | LS
....... > b Contans. . one. elecexan. on.. e m Shelk...
.................. Mg . A% N..OX0ue. 4. & Aee. penodic. tub\e
2RS4 hos . one on. Ane.. Dukes.. Srell. ﬂ-menmmlt....lb .........
............... rm%'ﬁm&
2 hlonne. calsR. Nos.3. ﬁhﬂ:ﬂﬂ
oW cen e SN GYOMR. T &% the.. endis...
............. s—obumm,n—msm@mmm&sm
Sheul. |
2 This..roeons. Hoe. dnlonre. s less.. t:emb.uo. .......................
............. o). Sodwm.,
o Chioane... lants. 10, gcm ON.eectron. fo.. amiﬂ_ ........
O ML Qum_mmmmn NS
2. 1006 40N .1 et ... B ‘
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< / ResultsPlus
'g/\ Examiner Comments

The description starts with some bullet points that decribes the
electron configurations of atoms of the two elements. However, it
is the last bullet point that contains the important information and
describes the idea of ion formation as a result of loss and gain of

electrons by atoms of these two elements. This is enough for level
2 - 3 marks.
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*(d) Sodium chloride is an ionic compound, containing sodium ions, Na*, and

chloride ions, Cl".

Figure 10 shows the electronic configuration of sodium and chlorine.

[

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

sodium 2.8.1
chlorine 28.7
Figure 10

You may wish to use diagrams in your answer.

(6)
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ResultsPlus

Examiner Comments

The diagram clearly shows the electron transfer from sodium to
chlorine and so obtains electron arrangements with full outer
shells. This is also seen in the description that follows. This is a
very good answer although there no mention about the structure
of sodium chloride it is enough to put it into level 3 with 5 marks.

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

Figure 10 shows the electronic configuration of sodium and chlorine.

—

sodium 2.8.1
chlorine 287
Figure 10

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.

i (6)
Seaiwn eah AOSe igth h6ve 29 e

Wb\rﬂ\ YRV YR ol . m&w

ResultsPlus

Examiner Comments

This answer contains nothing to credit about the formation of
sodium and chloride ions, nor about the structure of sodium
chloride. This scored 0 marks.
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\ ;
\ ResultsPlus

Examiner Tip

Focus the answer on what is being asked. Here it is about the
fromation of ions and about the stucture of sodium chloride, an
jonic substance.
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Paper Summary

Candidates who performed well on this paper

* answered the question using clear language

¢ used scientific terminology accurately

* set out their calculations in an organised manner
e structured the 6-mark answer very well.

Based on the performance of this year's examination paper, candidates are offered the following
advice:

* Practise calculations such as those in this paper, namely calculations involving the concentration
of a solution, the empirical formula of a substance and mass-mass calculations using a given
balanced equation and relative atomic masses.

* Write word and balanced equations given the relevant information.

* Interpret graphs and suggest a sketch using relevant information.

* Plan simple experiments.

* Know the hazard symbols and suggest precautions based on relevant information.

* Practise answering the longer 6-mark items to know how to structure answers.

* Use past papers as part of the revision process.
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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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