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Introduction

This examination paper was part of the continuing series of the 9-1 Combined Science
specification. The paper consisted of 6 questions and all the questions were common with
the TCHO_1F paper - Foundation Tier GCSE Chemistry. Much of the last two questions (Qs 5
and 6) were common with the 1SCO_1CH paper (Qs 1 and 2 - Combined Science Chemistry
paper.) A variety of question styles was used to test the specification including multiple-
choice, short open response, linking lines, interpreting a graph of pH, calculations, extended
open response and, as would be expected on a Combined Science (Chemistry) paper, use of
chemical formulae. The paper targeted grades 5 to 1 with about half the marks targeted for
grades 4 and 5.

This year saw a further move in cumulative percentages at each grade to pre-pandemic
levels.

As in previous years, there were the significant number of blank responses seen, as well as
the poor response to the assessment of mathematical and practical skills. Equally
disappointing was seeing that the candidates’ knowledge of some basic areas was not
particularly strong.
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Question 1 (a)(iii)

Overall, this seemed to be quite well answered with a good proportion evaluating the R¢

value and then approximating the value to 2dp. Inevitably, there were those that had the
fraction the wrong round but with correct rounding to a value of 2.56; they scored the second
marking point. It was pleasing to see that most candidates showed their calculation, ie the
fraction 3.60/9.20, so it was clear to see how the evaluation took place. There were some who
just wrote an answer without calculation and only the final answer of 0.39 and in this
situation, this scored the full marks. The most common error seen was in the approximation:
some gave the answer to 3dp (0.391) and others to just 1dp (0.4). Centres should note that
there were some candidates who did not have access to a calculator and so had difficulty
accessing the marks for this question.
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(iii) The Ry value of a dye can be calculated using the equation

__distance moved by the dye
distance moved by solvent front

Ry
At the end of the chromatography one dye had moved 3.60cm and the
solvent front had moved 9.20cm.
Calculate the R; value for this dye.

Give your answer to 2 decimal places.
(2)

20 2 0:3.4450H43%14 - pag o
020

Re= Gi\ﬂ

e N\

AN

ﬂ ResultsPlus
Examiner Comments

This scored 1 mark.

The candidate has carried out the calculation correctly, rounded it to 2
decimal places correctly but then written an incorrect answer on the
answer line. The calculation scored 1, but because the answer on the
answer line was incorrect, the second mark was not scored.

s N

)
P

e ResultsPlus
\,

| Examiner Tip

The answer you give on the answer line is the answer that counts.
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(i) The Ryvalue of a dye can be calculated using the equation

distance moved by the dye
distance moved by solvent front

Ry
At the end of the chromatography one dye had moved 3.60cm and the
solvent front had moved 9.20 cm.
Calculate the R, value for this dye.

Give your answer to 2 decimal places.
(2)

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

This scored 1 mark.

A correct calculation but it was not given to the required number of
decimal places.
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(i) The R, value of a dye can be calculated using the equation

__ distance moved by the dye
distance moved by solvent front

At the end of the chromatography one dye had moved 3.60 cm and the
solvent front had moved 9.20cm.

Calculate the R, value for this dye.

Give your answer to 2 decimal places.
(2)

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

This scored 1 mark.

The calculation was correct and scored the first mark, but the answer
was incorrectly rounded to 0.40 and so did not score the second mark.
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(iii) The R;value of a dye can be calculated using the equation

___distance moved by the dye
" distance moved by solvent front

At the end of the chromatography one dye had moved 3.60cm and the
solvent front had moved 9.20cm.

Calculate the R, value for this dye.

Give your answer to 2 decimal places.
(2)

................... IO~ 60T L5

\(/KResuitsﬂus

Examiner Comments

This scored 0 marks.

The candidate has given the inverse fraction:

9.20/3.60 = 2.5555...

This did not score the first mark, but had it been rounded correctly to 2
decimal places, 2.56, then the second mark would have been scored.

< ResultsPlus

) Examiner Tip
Rounding an answer to 2 decimal places does not mean just use the
first two numbers after the decimal point.
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Question 1 (b)(i)

Mostly candidates were able to name the change that takes place from a liquid to a gas.
Evaporation, boiling and vaporisation were terms that were seen by examiners.

The most common error seen was 'condensation'.
Question 1 (b)(ii)

Most candidates could read the correct temperature of 56 °C. The grid was quite clear with
the horizontal line on the graph from B to C at exactly 56 °C so no tolerance on this figure
was given.

The main error seen here was with the candidates giving an answer of 55 °C.
Question 1 (b)(iii)

About half the candidates realised that point C showed that all the liquid had turned into a
gas and gave the answer of 6 minutes.

The most common error here was candidates giving the answer as 8 minutes.
Question 1 (b)(iv)

About three-quarters of the candidates gave a correct answer here. Most showed their
working as 75 - 25 = 50, but there was a tolerance given in this question as the line at point A
and at point D wasn't exactly at 25 and 75 respectively, so answers between 74 and 76 were
allowed.
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Question 2 (b)(i)

The overwhelming majority of the candidates obtained marks on this question, of whom
about half were able to label the diagram correctly, while half obtained just 1 mark mostly for
mixing up the labels for cathode and anode.

Question 2 (b)(ii)

Although the majority of candidates scored marks on this question, there were quite a few
who did not follow instructions and linked a product to more than one name. This did not
score a mark.

About half the candidates scored a mark for linking solid X with copper. The most common
error was to link gas Y with hydrogen rather than chlorine.
(i) The products of the electrolysis shown in Figure 3 are solid X and gas Y.

Draw one straight line from each product to its name.
(2)

product name
carbon
solid X
chlorine
copper
gasY
hydrogen

™

Y / ResultsPlus
/---t Examiner Comments

This scored 0 marks.

The question was asking for one straight line to join each product with
its name. More than one line, as here, results in no mark being given.
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Question 2 (b)(iii)

The greater majority of the candidates found this question difficult. Only a few scored full
marks on this question. Of those that scored 1 mark, this was mostly for stating that the solid
compound did not conduct electricity. There seemed to be appreciation that conductivity of
ionic solids depended on the movement of ions as few mentioned ions in their answer. There
were some who were confused about the copper chloride being a powder. Electrolysis is the

area of the specification that is probably least understood by the candidates who are entered
for this examination.

(iii) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.
Nothing happens and no products are formed.

Explain why nothing happens and no products are formed.
(2)

.move. to. (e electely flow
r Chloride, SobKion has oS thaks _can freely move.

........... Slids. heee. no ions. bat can freel
bot ta copp

™
\'\.

¥ / ResultsPlus
/'--.‘: Examiner Comments

This scored 2 marks.

Essentially this answer scored both marking points in the first line. The
candidate backed up their reason by comparing the inability of the
solid to conduct with that of the copper chloride solution where ions
could move freely. An excellent answer.
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(iii) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.

Nothing happens and no products are formed.

Explain why nothing happens and no products are formed.
(2)

NS oY $pUCe

AN

<16‘£ ResultsPlus
Examiner Comments

This scored 1 mark.

This answer focussed on the inability of ions not being able to move in
a solid, but are free to move in a solution and scored the second
marking point only.
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(iii) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution.

Nothing happens and no products are formed.

Explain why nothing happens and no products are formed.
(2)

k\u%vbflfﬁk«gmgﬂfowd e AL
CleDra8 Ces AT N » SCE Oy f:j Vi {a
< oo

ﬂ ResultsPlus
Examiner Comments

This scored 0 marks.

Unfortunately, this candidate referred to atoms as not being able to
move in the powder, which meant that the second mark could not be
given.

Candidates did need to refer to ions in their answer to score the
second mark. 'lons' is in bold on the mark scheme.
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(ili) The experiment is repeated using powdered solid copper chloride instead of
copper chloride solution,

Nothing happens and no products are formed.
Explain why nothing happens and no products are formed.

(2)

pelcuse an. C.soud...aOniC. COmPauno
.............. CrQ...Curt nCD... 40 CONCLUCE........

AN
?_( ResultsPlus
Examiner Comments
This scored 2 marks.

Both marking points were clear and unambiguous in this very good
answer:

e unable to conduct electricity
e ions not free to move.

There were not many answers of this calibre.
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Question 3 (a)(i)

In most cases, candidates were able to drop the names of the missing substances directly
into the spaces provided in the work equation. The most common errors seen were:

e Attempting to use chemical formulae which was not necessary.
e Spelling ‘chloride’ as ‘chlorine’ and ‘nitrate’ as 'nitrite’.

3 (a) When lead nitrate solution and potassium chloride solution are mixed,
potassium nitrate and a precipitate of lead chloride are formed.

(i) Complete the word equation for this reaction.
(1)

lead nitrate + ﬁo*‘CIS'SfuMC - pGWSSU’“

. + lead chloride

e N\

N &{ ResultsPlus
/'--. Examiner Comments

This scored 0 marks.

Abbreviations like this are not acceptable.

L
-
o

4 \ ResultsPlus
\

| Examiner Tip

In word equations, use the full name of the substance. Also, when
writing word equations, chemical formulae are not needed.
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3 (a) When lead nitrate solution and potassium chloride solution are mixed,
potassium nitrate and a precipitate of lead chloride are formed.
"‘__..—-——"—-_.—

(i) Complete the word equation for this reaction.
' . (1)

el 4 tead chioride

lead nitrate + .,EQ.{'G‘SS.}.S:’*M 1 Chlome,  Potasswort.

AN

ﬂ ResultsPlus
Examiner Comments

This scored 0 marks.

This candidate used 'potassium + chlorine' on the left and 'potassium +
nitrate' on the right which are not alternatives for the correct names of
the missing substances.

3 (a) When lead nitrate solution and potassium chloride solution are mixed,
potassium nitrate and a precipitate of lead chloride are formed.

(i) Complete the word equation for this reaction.
(1)

lead nitrate + P‘:}Me’fhhmfﬁd’d&%d‘% L0lwm Nl SAutn 4+ lead chioride

.-IIII\_ —
‘\&j ResultsPlus
Examiner Comments
This scored 0 marks.

The incorrect names of substances were used by this candidate
despite them appearing at the start of the question.

(T ResultsPlus
\ Examiner Tip

Read the question carefully so that you can identify all the relevant
information.
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Question 3 (b)(i)
Many candidates could identify the correct piece of apparatus to find the volume of the

potassium carbonate solution. The common incorrect answers seen included 'measuring
jug', 'measuring beaker' and 'measuring flask'.

17 GCSE Combined Science 1SCO 1CF



Question 3 (b)(ii)

Although many candidates could, using the data in Figure 5, calculate the mean height of
precipitate, there were several who had difficulty in performing the calculation. Errors were
seen in both the addition of the values and dividing the total by the correct number of values
used. Some determined the mode of the 3 values, whilst others ruled out the 2.7 as an
anomaly and then obtained an average value of the remaining two - this we allowed for 1
mark. Another reasonably frequent error was using the calculator and ignoring the hierarchy
of mathematical functions to obtain 2.4 + 2.7 + 2.4 /3 =5.9 - again here we allowed 1 mark as
only 1 error had been made. Overall, the greater majority scored well on this question.

Should USe o Kake

(i) The student repeated the experiment.

The results are shown in Figure 5.

b8
946
1 24 =14
2 27 2
3 24 A7)
Figure 5 l s
Use the data in Figure 5 to calculate the mean height of the precipitate.
(2)

1 X9-¢ = 2.4 2 x 2-3=8.4 3x24=-72 oad

............................................................................... 1.....................................................k..............f.............................................................................................................................

mean height of precipitate = ........ 5 ............................................. cm

I\

~ ‘{ ResultsPlus
/"--. Examiner Comments

This scored 1 mark.

This response was an interesting find. The candidate has erroneously
multiplied the experiment number by the height of precipitate for each
experiment, then added them together. So far, 0 marks. However, the
second marking point was scored for finding the mean value of those
three by dividing by the number of experiments, 3.
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(ii) The student repeated the experiment.

The results are shown in Figure 5.

1 24

2 2.7

3 24
Figure 5

Use the data in Figure 5 to calculate the mean height of the precipitate.

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

mean height of precipitate = ,?—L‘\

ResultsPlus

Examiner Comments

This scored 0 marks.

This candidate made the error of finding the mode of the 3 values
rather than the mean, so could not score any marks.
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(ii) The student repeated the experiment.

The results are shown in Figure 5.

1 24
2 2.7
3 24
Figure 5
Use the data in Figure 5 to calculate the mean height of the precipitate.
(2)
mean height of precipitate = ......... 37 £ ..o....CM

NS

ﬂ ResultsPlus
Examiner Comments

This scored 1 mark.

The candidate had added the 3 values together correctly, which scored

the first mark, but then divided the total by 2 rather than by 3, so could
not score the second mark. By showing their working, it was easy for

the examiner to identify creditable material within the candidate's

answer. An answer of 2.75 here without any working showing would
result in 0 marks being given.

.-"#_l‘l

/\Vj ResultsPlus

| Examiner Tip
Remember to show your working in any calculation - it may provide
evidence for marks to be awarded even if your final answer is
incorrect.
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Question 3 (b)(iii)

This question proved difficult for most candidates as demonstrated by their answers. Only a
very small proportion appreciated the idea of filter - wash - dry as the steps involved in
producing a pure dry sample of the precipitate from the mixture. About a third scored a mark
for the first step - filtration. Here, some candidates wrote at great length about the process
of carrying out the filtration and omitted the next steps of washing the solid and then drying
it. Many examiners reported seeing several instances of sieving, decanting and draining, but
these did not gain credit. The most frequent mark awarded was for drying the solid in a
suitable way such as ‘leave to dry’, 'placing on a windowsill' or 'pat dry between filter papers'.
Very few washed the precipitate.

(iii) Describe how a pure, dry sample of the precipitate could be obtained from
the mixture in the test tube.
(3)
_______ USE.. . Lok 50, . e RerosCbne. .  DrecipiLGLs. ...

Lronn . S0Ne. ALMis . TThnen  1RAVE  Ane  orcpilake

\"/ { ResultsPlus
/--.". Examiner Comments

This scored 2 marks.

Filtration followed by leaving the precipitate to dry scored 2 out of the
3 marks available. Most candidates omitted washing the precipitate to
remove the soluble compounds.

- 1 4
- r.

ResultsPlus
<

Examiner Tip
Remember the 3 steps for obtaining a pure dry sample of an insoluble
salt:
o Filter - to separate the insoluble salt.
e Wash - to remove the soluble compounds to leave a pure salt.
e Dry - to remove the water after washing.
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(lii) Describe how a pure, dry sample of the precipitate could be obtained from
the mixture in the test tube.

(3)
Fu}sktﬁ.:dau_mgu..tckaa.cech
e SEAOORN... RS O SORDMERL....... DIAEL...... [PADNCE....

] a =1
CtherP&paerLt;mﬂ.m;dgm
G%mpnwmamrmret-hmugn ........................

Megumalmmdrdamshammihﬁtgﬁib

......... wf.l-—hs,fcu.a..rpce_g::pr&t‘e;m:ts:?CLerncrm

NS

ig ResultsPlus
Examiner Comments

This scored 1 mark.

The candidate used all the available space to describe filtration rather
than being a little more succinct and fitting in at least another step to
produce the pure, dry sample.

(iii) Describe how a pure, dry sample of the precipitate could be obtained from
the mixture in the test tube.

ke e Sowwond  und o Syaaieke e

(3)

. ’\__-
ig ResultsPlus
Examiner Comments

This scored 1 mark.

This candidate only included the step of filtration within their answer
and so only scored the first mark.
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Question 3 (b)(iv)

A substantial number of candidates could give a suitable variable that need to be controlled.
A wide latitude was given to terms used when controlling the potassium carbonate solution,
however, ‘time’ was ignored as that alone was quite vague as time allowed for the settling of
the precipitate was being looked for. Many candidates just opted for ‘volume of calcium
nitrate’ probably because it was mentioned in the question, but they overlooked the fact that
the volume of this reagent was changed each time. A small number of candidates did try
giving the answer of ‘size of test tube’, but this was not creditable as it was more important to
control the diameter of the test tube in order to measure the height of the precipitate. Errors
were seen regularly of potassium carbonate or calcium nitrate unqualified.

23

(iv) The student investigated whether increasing the volume of
calcium nitrate solution increased the height of the precipitate formed.

They repeated the experiment using different volumes of calcium nitrate.

State one variable that should be controlled in this investigation.

L&umat.u.l..q .............................................................................

\.

" / ResultsPlus
/"--". Examiner Comments

This scored 1 mark.

Temperature was creditable since the solubility of most compounds
depends on the temperature.

GCSE Combined Science 1SCO 1CF
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(iv) The student investigated whether increasing the volume of
calcium nitrate solution increased the height of the precipitate formed.

They repeated the experiment using different volumes of calcium nitrate.

State one variable that should be controlled in this investigation.
(1)

W Gwmounk QF Potass oludion

p a\___
ig ResultsPlus
Examiner Comments

This scored 1 mark.

Candidates often use 'amount' to mean volume rather than quantity at
this level. This was an acceptable answer.

(iv) The student investigated whether increasing the volume of
calcium nitrate solution increased the height of the precipitate formed.

They repeated the experiment using different volumes of calcium nitrate.

State one variable that should be controlled in this investigation.

590 concen. foion.Co

- a\__ |
ﬂ ResultsPlus
Examiner Comments

This scored 0 marks.

It was not clear from this answer which concentration of which
solution was being kept the same each time.
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Question 4 (a)(i)

A good range of physical properties were offered by the candidates with ‘shiny” and
‘malleable’ being the two most frequent correct answers. Several candidates seemed not to
understand the term ‘physical property’ as they gave answers such as ‘it has an atomic mass
of 24', ‘it is very reactive’. However, it was disappointing to see the number of candidates who
could not suggest a suitable physical property of magnesium.

(i) State one physical property of magnesium.

\/ / ResultsPlus

Exa miner Comments

This scored 1 mark.

An acceptable physical property of most metals.

A . ResultsPlus
)

Examiner Tip
Make sure you know the difference between 'physical properties' and
'chemical properties'.

(i) State one physical property of magnesium.
(1)

......................................................... 51/!)&65} 7 DO 1) 55 /(DW

\( / ResultsPlus

Examiner Comments

This scored 1 mark.

Fortunately, the candidate added 'in colour' after 'silver'. 'Magnesium
is silver in colour' is correct, but 'magnesium is silver' is not correct.
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(i} State one physical property of magnesium.
(1)

a\

ﬂ ResultsPlus
Examiner Comments

This scored 1 mark.

'Malleable' was a common correct answer.

(i) State one physical property of magnesium.
(1)

....... e eerd— h.JhJ;::n:

ig ResultsPlus
Examiner Comments

This scored 0 marks.

Reactivity is not a physical property, so did not score the mark.
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Question 4 (b)(i)
Most candidates completed the electronic configuration of a magnesium atom with '2".

The most common error seen was '12'.
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Question 4 (b)(ii)

A great many candidates answered a different question; many gave the answer that chlorine
was in group 7 because it has 7 electrons in the outer shell. Relatively few candidates had
read the question carefully enough to generate a completely correct answer. There were

some that had ignored hydrogen and helium as forming the 15! period of the periodic table

and said that magnesium was in the 2nd period as shown by the 2" in the electronic
configuration. Some had mentioned 3 shells, as taken from the electronic configuration, but
had not linked that to the period number. Unfortunately, some wrote about the electronic
configuration as having ‘3 outer shells’. This lost them the first mark.

(i) The electronic configuration of a chlorine atom is 2.8,7

Explain how the electronic configuration of chlorine is linked to its period in
the periodic table.

F.‘rﬁr}' (2)

\( / ResultsPlus
/---t Examiner Comments

This scored 0 marks.

This was another misconception seen among candidates' answers -
thinking that the number of electrons in the first shell indicates the
period number.
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..?e,cioéo o \oked oo amoun

(ii) The electronic configuration of a chlorine atom is 2.8.7

Explain how the electronic configuration of chlorine is linked to its period in
the periodic table.

el &&532&('-5 So feNe +ﬁ¢,3’°k

i( ResultsPlus
Examiner Comments

This scored 2 marks.

A completely correct answer which was a bit of a rarity for this
guestion.

(i) The electronic configuration of a chlorine atom is 2.8.7

Explain how the electronic configuration of chlorine is linked to its period in
the periodic table.

'—o‘?e

i( ResultsPlus
Examiner Comments

This scored 0 marks.

This candidate, just as most of the candidates who wrote an answer,
was answering a completely different question. This question was not
assessing the idea of the link between the electronic configuration and
the group of the periodic table. So, no credit could be given.

29 GCSE Combined Science 1SC0O 1CF

(2)



(i) The electronic configuration of a chlorine atom is 2.8.?

Explain how the electronic configuration of chlorine is linked to its perlod in
the periodic table.
(2)

|'II\- F

%j ResultsPlus
Examiner Comments

This scored 1 mark.

'3 outershells' was not allowed, so only the point that chlorine is in
period 3 scored the mark.

~
e k
A0

M4\ ResultsPlus
\_}

) Examiner Tip
There is only 1 outer shell.

An atom with 3 electron shells has 2 inner shells and 1 outer shell.
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Question 4 (¢)

There seemed to be as many candidates dividing mass by relative formula mass as there
were setting up the fractions the other way round. For many with the correct fractions, most
went onto producing a correct ratio and a correct empirical formula for magnesium chloride.
Those with the inverted fraction lost that first mark but having followed that through to give
a ratio and a consequential empirical formula of Mg,Cl, 2 marks were awarded. Examiners
said the successful answers were where the candidates had used a grid to lay out their
calculations - not only did it provide a logical sequence for the candidate to follow, but it also
made the marking much easier.

However, the majority of candidates had no idea how to use the information to determine
the empirical formula or even understand the term.
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(c) 1.20g of magnesium reacts completely with 3.55g of chlorine to form
magnesium chloride.

Calculate the empirical formula of the magnesium chloride.
(relative atomic masses: Mg = 24,0, Cl = 35.5)

You must show your working.

(3)
mcj\lo-cm% =05
woe
< N Oy 1
O-1

empirical formula = M%%C\i

’yngesuItsﬂus
Examiner Comments
This scored 2 marks.

The first line of the calculation is correct - mass/relative atomic mass
for both elements and with the correct ratio showing as 0.05: 0.1
scores the first two marks.

Unfortunately, on the next line, division by the larger number (0.1) then
gave the ratio 0.5 : 1, from which the candidate wrote the empirical
formula as MgsCl which did not score.

< ResultsPlus

| Examiner Tip

To find the whole number ratio, always divide by the smaller number.
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(c) 1.20g of magnesium reacts completely with 3.55 g of chlorine to form
magnesium chloride.

Calculate the empirical formula of the magnesium chloride.
(relative atomic masses: Mg = 24.0, Cl = 35.5)

You must show your working.
(3)

............... N . SRS, ¥ e———
..... Mo \29% e DD

T (R S - T W

A 9120:240005  3.06-.ac.5-0).|

oo 0.08:0.08%)  .....01:008%2 ..

¥ 2

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

empirical formula= .1+ 2o

AN
% ResultsPlus
Examiner Comments
This scored 2 marks.

The first two steps of the calculation are correct and scores the two
marks.

However, the candidate did not produce an empirical formula from the
ratio.

-

Q}) ResultsPlus

Examiner Tip
The simplest ratio is not the empirical formula of a compound.
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(c) 1.20g of magnesium reacts completely with 3.55 g of chlorine to form
magnesium chloride.

Calculate the empirical formula of the magnesium chloride.
(relative atomic masses: Mg = 24.0, Cl = 35.5)

You must show your working.

(3)
Cl. Jtsm@‘
0= .
358 ~O
@..*....[‘. ......................... A

empirical formula = W‘lcl

\{/K ResultsPlus
Examiner Comments
This scored 2 marks.

The candidate had set up the fraction of mass / relative atomic mass
for both Mg and Cl, which scored the first mark. However, the second
line shows that the simplest ratio was incorrectly calculated so the
second mark was lost. The third mark was given for producing the
chemical formula of Mg>Cl from the incorrect simplest ratio.

< ResultsPlus

| Examiner Tip

Practise these type of calculations to ensure marks are not lost.
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Question 4 (d)

Many candidates understood that covalent bonding resulted from a sharing of electrons, but
most missed the point that it was a pair of electrons. For ionic bonding, many knew that had
been a transference of electrons; some even mentioned that ions had been formed.
However, there were just a tiny number who knew that the ionic bond resulted from the
attractive force between ions. Most of the candidates who gained marks on this question
made the comparison that ionic bonds formed when a metal reacted with a non-metal and a
covalent bond formed between non-metal atoms.

This question highlighted many misconceptions/lack of knowledge of names for sub-atomic
particles. Candidates referred to IONS giving away atoms/electrons or atoms giving away
ions, sharing ions for covalent compounds etc.

Many contradicted themselves by talking about "sharing" the electrons and then talking
about transfer.
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(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 6 shows dot and cross diagrams of these compounds.

© + ©) -
sodium ion chloride ion
Figure 6
Describe the differences between an ionic bond and a covalent bond.
(4)
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Aeckons Yo Ao\ - (Total for Question 4 = 12 marks)

_ ResultsPlus

Examiner Comments

This scored 4 marks.

lonic bonding was excellently described in terms of the electrostatic
attraction between oppositely charged ions as well as how those ions
are formed. Covalent bonding was also extremely well described in
terms of both atoms sharing a pair of electrons.

This answer was exceptional at this level.
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(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 6 shows dot and cross diagrams of these compounds.

+

c©

sodium ion chloride ion

Figure 6

Describe the differences between an ionic bond and a covalent bond.
(4)
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g ResultsPlus

Examiner Comments

This scored 0 marks.

There was nothing to credit here. Little was said about covalent
bonding and ionic bonding was described in terms of ions being
shared.

37 GCSE Combined Science 1SCO 1CF



(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 6 shows dot and cross diagrams of these compounds.

® @) o

sodium ion chloride ion

Figure 6

Describe the differences between an ionic bond and a covalent bond.

lonic L""J‘rﬁ? is  relde  and Nen-netuy,
..,,,..E."LUMS G yulend éoﬁo‘-}?, g JUSK

(Total for Question 4 = 12 marks)

% ResultsPlus

Examiner Comments

This scored 1 mark.

The only creditable content here was ionic bonding being between
metals and non-metal. The candidate did not recognise that covalent
bonding occurred between atoms of non-metals.
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(d) Sodium reacts with chlorine to form sodium chloride, which contains ionic bonds.

Hydrogen reacts with chlorine to form hydrogen chloride, which contains
covalent bonds.

Figure 6 shows dot and cross diagrams of these compounds.

Figure 6

(4)

Z ResultsPlus

Examiner Comments

This scored 2 marks.
This answer was a typical of most candidates who scored marks.

lonic bonding formed between atoms of metals and non-metals.

Covalent bonding formed between atoms of non-metals.
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Question 5 (a)

Of those who scored the mark here, the majority said that the beaker should be stirred. An
error frequently seen was when candidates didn’t understand what the question was after
and made the mistake that step 3 followed step 2 and copied ‘find the pH of the mixture’
from step 3. Other incorrect responses seen included wait, give it time, add excess.

(a) State what should be done after step 2 to make sure that any reaction

is complete.
(1)

QA N PN (ev L QF. 0N mixhire

N { ResultsPlus
/---.. Examiner Comments

This scored 0 marks.

Some candidates didn't quite understand what was being asked and
just copied the instruction for step 3.

(a) State what should be done after step 2 to make sure that any reaction

is complete.
(1)

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

This scored 1 mark.

Both suggestions were acceptable.
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(a) State what should be done after step 2 to make sure that any reaction
is complete.

This scored 1 mark.

Shaking the beaker was an acceptable answer.
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Question 5 (b)

Only the more able candidates could complete the word equation with the two correct
products - calcium chloride and water. There were a sizeable amount of candidates who
gave water as one product or calcium chloride as the only product; these answers scored one
mark. However, many answered this with somewhat unusual names of substances such as
‘calcium hydroxychloride acid’, which, of course, did not score. Other common incorrect
responses - hydrogen instead of water, calcium hydrogen chloride, calcium hydroxide (or
variations of this), salt instead of calcium chloride, or too many products. Inevitably, at this

part of the paper, there were many blank spaces.

(b) Complete the word equation for the reaction.

(2)

™,
\ o

v / ResultsPlus
/'--.'. Examiner Comments

This scored 0 marks.

calcium chloride.

The product 'calcium chlorine' is not an acceptable alternative to

- 1 4
- r.

ResultsPlus
o

Examiner Tip

make a huge difference.

Take care with spellings of chemical names. 1 letter difference can
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(b) Complete the word equation for the reaction.
(2)

calcium hydroxide + hydrochloric acid — Cﬁ\lﬁjhﬁﬁ}\lﬂiﬁ]e"'kﬁmyﬁﬂ .................................

%ﬁ ResultsPlus
Examiner Comments

This scored 1 mark.

Calcium chloride was correct, hydrogen was not.

s ResultsPlus
\-/

) Examiner Tip
Learn the general equations of acids. For this case it is:

acid + base/alkali ® salt + water.

(b) Complete the word equation for the reaction.

(2)

calcium hydroxide + hydrochloricacid — Wﬂfﬁ/_f

AN

ﬂ ResultsPlus
Examiner Comments

This scored 2 marks.

A completely correct answer.

- ResultsPlus
\/

) Examiner Tip

Practise writing word equations. Remember in word equations,
chemical formulae are not required.
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Question 5 (d)(i)

Most candidates gave the correct reading of the pH from the graph as 1. pH values of 0.9 and
1.1 were also accepted.

Question 5 (d)(ii)

The mass of calcium hydroxide required to make a neutral solution from the graph was
0.74 g. This answer was given by fewer than half of the candidates with many giving the mass

as 0.75 or 0.7 or 0.8 g; these did not score as the vertical section of the graph passing
through pH7 was exactly on 0.74 g.
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Question 5 (d)(iii)

Candidates generally found this question very difficult. Most of those who answered this
guestion generally gave a description of what they could see rather than an explanation of
what it showed. Few started their answer by stating that the graph showed the pH and
showed that it was acidic to begin with. It was rare to have an answer that indicated
neutralisation occurred or that the calcium hydroxide reacted with the acid. Finally, few gave
answers to indicate that the calcium hydroxide was a base or an alkali.

Frequent incorrect responses included:

e Low pH is alkali(ne) and high is acid - often with this one a good response was written and
would have been 2 marks if not given the wrong way around.

e pH goes up because more reactions are happening.

e Statements of what pH is or the colour of it.

(iii) Explain why the pH starts at a low value and ends at a higher value.
(3)

Qc:pwc/{%eo!Cu\cwmwjﬂm;ﬁc/&wmﬂmhm

W\,&mmﬁﬂﬂﬁpu{)ukgwmw

Mﬂ"t‘yﬂj%ﬂﬁfﬂiﬂﬂtw% & T e

N / ResultsPlus
/--.E Examiner Comments

This scored 1 mark.

The mark was scored for 'calcium hydroxide to neutralise the reaction
(mixture)'.
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(ili) Explain why the pH starts at a low value and ends at a higher value.
(3)

Let CalCram MW’JQ ..... 5.8 aal\. cﬂkﬂf N

%A aa wheny it oas ploced lo o he ol

ax A, 4 ot fewtra] tss st S ondy, b S
'ﬁ’f‘ﬂ@ﬂg[kq‘; ........................................

AN
% ResultsPlus
Examiner Comments
This scored 2 marks.

Marks were given for calcium hydroxide is an alkali and for stating that
it neutralises the hydrochloric acid.

(iii) Explain why the pH starts at a low value and ends at a higher value.
(3)

as Ethe .c;g\.l.;,.'.-..t-,g.m..,,...h.sﬁgkmg{u de.  was. added  then. . the ...

PH leve\ David  have ynereased becquse khe calciven

hudroxide is 9:&6::19 rore reactive

AN
ﬂ ResultsPlus
Examiner Comments
This scored 0 marks.

There was nothing to credit in this answer as there was no explanation
as to why the pH increased on addition of the calcium hydroxide.

GCSE Combined Science 1SCO 1CF 46



(iii) Explain why the pH starts at a low value and ends at a higher value.

08 le Kt  how M _Stuty

(3)

Shirils. gt e lot. . Lalwe. be Lanile.. ﬁu‘-
Asn’t  pec -/ T ...~ & T - . WA ATCV-

,,.‘,Aﬁa(rﬁkndﬁ. add ....... LA 'C‘-&’I‘Otmi ot fecritds
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b end. e recched...

-7 C‘-pd civn.. b Jf@&*fd@ QJC?QCC@H’?

So R P bes riSec] m"P’th-

N

ﬂ ResultsPlus
Examiner Comments

This scored 0 marks.

happened.

The answer described what happened to the pH during the reaction
(starts low ... rises rapidly), but gave no explanation as to why that

(iii) Explain why the pH starts at a low value and ends at a higher value.

A drarrs 03 a5 an._aod and wen  WWnohseS

0.7.0.05... cmmmhgcuwmlsad-dﬂ—dw o )N

%Resultsﬂus
Examiner Comments

This scored 2 marks.

base/alkali which was the 3rd marking point.

Starting as an acid scored the first marking point. The addition of the
calcium hydroxide causing neutralisation to occur scored the second
mark. However, even though the answer does mention 'making it a
alkali" at the end wasn't indicating that calcium hydroxide is a

47 GCSE Combined Science 1SCO 1CF



Question 5 (e)

About a third of the candidates could state a method of how to measure the pH of a mixture:

universal indicator was the most common one seen. However, many candidates lost the
mark for ‘indicator’ unqualified.

Other common incorrect answers included pH scale, litmus paper and other named
indicators such as methyl orange.

(e) State what should be used to measure the pH of the mixture in this experiment.

(1)
iversol | tnOicetor  PaPer
\( / ResultsPlus
Examiner Comments
This scored 1 mark.
Universal indicator paper was one of the more popular choices,
however, many gave their answer as 'litmus paper' which cannot be
used to determine the pH value.
(e) State what should be used to measure the pH of the mixture in this experiment.
(1)

........................... e PR Sk

\( / ResultsPlus

Examiner Comments

This scored 0 marks.

The pH scale is the means of interpreting the colour of universal
indicator rather than actually measuring the pH of the solution. Many
candidates gave this answer.
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Question 5 (f)

It was pleasing to see that the greater majority could describe a safety precaution given the
information about calcium hydroxide. Overwhelmingly, the answer most frequently seen was
‘goggles’ / ‘safety goggles' but the equally valid answer of ‘gloves’ was seen in about a quarter
of the answers. It would come as no surprise these days to see that several candidates gave
the answer as ‘googles’ - this we did allow as a spelling slip! However, we did consider that
‘glasses’ alone was not acceptable given the corrosive nature of calcium hydroxide.

(f) The calcium hydroxide used is corrosive to the eyes and an irritant to skin.

Using this information, state one safety precaution that should be taken during
the experiment when using any corrosive substance.

N { ResultsPlus
/'--. Examiner Comments

This scored 1 mark.

This alternative spelling of goggles was acceptable.

(f) The calcium hydroxide used is corrosive to the eyes and an irritant to skin.

Using this information, state one safety precaution that should be taken during

the experiment when using any corrosive substance.
(1)

~wear  aloves  and. psotecHve/Safted...Q0qQMS. .

N { ResultsPlus
/'--. Examiner Comments

This scored 1 mark.

This answer would have scored for either gloves or protective /safety
goggles.
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(f) The calcium hydro;ide used is corrosive to the eyes and an irritant to skin.

Using this information, state one safety precaution that should be taken during

the experiment when using any corrosive substance.
(1}

wore Sodely Cougment  MPond Lo (aipf

. f\___
ig ResultsPlus
Examiner Comments

This scored 0 marks.

This answer was considered to be too vague. A specific safety
precaution was needed for the mark.
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Question 6 (b)(i)

The aim of this question was for candidates to analyse the information given about the
reactivity of two metals in dilute hydrochloric acid then predict the reactivity of two familiar
metals - magnesium and iron. A good proportion of the candidates were able to make a
sensible prediction about both metals, usually in terms of rate of bubbles produced. Where
just 1 mark was scored, this was invariably for predicting the rate of bubbling for magnesium
rather than for iron. There was also a sizeable number of candidates who offered
interpretations rather than observations by commenting on reactivity - for example,
‘magnesium is much more reactive’. But as this was late on the paper, the weaker candidates
often struggled with this question and missed out on marks by either not attempting this
qguestions or by giving a response that did not fit in as an observation.

(i) Use the information in Figure 8 and in Figure 9 to predict the observations for
the reactions of magnesium and of iron with dilute hydrochloric acid.
(2)

magnesium

Yoot hove ‘ooon  gogemed. BuiobleS willbe  Rodiscedh
FCl[?\dtt)) :

iron

dlutre P\bdr_oC\\lOdC GiEsek - gcécb‘re:&—gecd:dre&ek

N
\( { ResultsPlus

Examiner Comments

This scored 1 mark.

The mark given was for 'bubbles will be produced rapidly' for
magnesium.

The observation for iron was incorrect.
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(i) Use the information in Figure 8 and in Figure 9 to préedict the observations for
the reactions of magnesium and of iron with dilute hydrochloric acid.

(2)

magnesium

..... fecins. . orm ... Buboles. . o(0Mwa COSF
RS WA AT o o D o 1D Ve O

iron

...... Buokse.s..Oret ox

N\

?_( ResultsPlus
Examiner Comments

This scored 2 marks.

The observations for both magnesium and iron were correct.

(i) Use the information in Figure 8 and in Figure 9 to predict the observations for
the reactions of magnesium and of iron with dilute hydrochloric acid.

(2)
magnesium

MQ&LL?_L&\.Lj-!;.Q ............. I Meqk:?xr:ﬁ ....... Seackont .
ma@wcwldpawwmm.

iron

Nt et M O O N ROCETO

AN
ig ResultsPlus
Examiner Comments
This scored 0 marks.

Candidates were asked to predict the observations; neither metal
contained an actual observation.
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(i) Use the information in Figure 8 and in Figure 9 to predict the observations for
the reactions of magnesium and of iron with dilute hydrochloric acid.

(2)

magneslum
.......... k; .roc/(ac,e.op

%bz#&»{ ....... looblle=s oA NOt— o

meddn wuckon.

f

iﬁ ResultsPlus
Examiner Comments

This scored 2 marks.

The observations for both metals fitted in with the pattern provided by
the other two metals.

.l'f_‘\'

\ \ ResultsPlus

Examiner Tip
In questions like this, use the information already given to make
predictions. This question was about observations and not about
explaining the results.

53 GCSE Combined Science 1SC0O 1CF



Question 6 (b)(ii)

It was quite disappointing to see that only about a third of the candidates could describe the
test for hydrogen at this level. A few did describe what to do (eg use a lighted splint) but then
either did not complete the description or gave an incorrect result (eg the splint went out).
Examiners reported that some candidates erroneously described the complete test for a
different gas (eg bubble the gas through limewater and it turns cloudy). A significant just
answered with ‘Squeaky pop test’ which did not score: for any gas test, candidates need to
describe the test (in the case the use of the lighted splint) and then give the positive result.
The more able candidates were quite succinct in their answers here: ‘Put a lighted splint into
the gas and it gives a squeaky pop.’

(i) When metals react with acids, hydrogen gas is produced.

Describe the test to show that the gas is hydrogen.

\.

Y / ResultsPlus
/--.‘: Examiner Comments

This scored 1 mark.

The test to show what gas is present also required the result of the
test. This scores the first mark for the correct test.

ResultsPlus
<\

Examiner Tip

Learn both how to test for a gas and the positive result of that test.
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(i) When metals react with acids, hydrogen gas is produced.
Describe the test to show that the gas is hydrogen.

........... e Salca T

%j ResultsPlus
Examiner Comments

This scored 0 marks.

The test has not been described, so does not score any marks.

= ResultsPlus
\/

) Examiner Tip

'Squeaky pop test' alone will not score any marks.

(i) When metals react with acids, hydrogen gas is produced.

Describe the test to show that the gas is hydrogen.

f‘—*lrsh’tm-?mgnlob .......... =20 S

N,

% ResultsPlus
Examiner Comments

This scored 0 marks.

From this, the test must have been 'a splint', which does not score.
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(i) When metals react with acids, hydrogen gas is produced.

Describe the test to show that the gas is hydrogen.

(2}

[ f
ﬂ ResultsPlus
Examiner Comments
This score 2 marks.

The first line did not score, but the candidate then went on to describe
the complete test and the positive result for hydrogen.

.-f l‘-

\) \ ResultsPlus

Examiner Tip
The tests and results for the gases hydrogen and carbon dioxide can
be asked in questions on the first chemistry paper.
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Question 6 (b)(iii)

Disappointingly, only about half the candidates scored marks on this question. The main
error seen was an incorrect formula of hydrogen, and where candidates completed this, they
invariably wrote 2H rather than H,. The balancing mark in front of the HCl was usually

correct, though.

(iii) When magnesium reacts with hydrochloric acid, magnesium chloride and
hydrogen are formed.

Complete the balanced equation for the reaction.
(2)

Mg + .!45-?.[;@2.:}9.‘..9..!;.:...&f—.-.inHCl - MgCl;, + btjdmjc“\

N
\/ 2{ ResultsPlus
/'--.. Examiner Comments

This scored 0 marks.

Hydrogen is the correct product, but the formula of hydrogen was
needed here for the mark.

‘” \ ResultsPlus
\

Examiner Tip

Practise writing simple balanced equations.
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(iiiy When magnesium reacts with hydrochloric acid, magnesium chloride and
hydrogen are formed.

Complete the balanced equation for the reaction.
(2)

Mg + 2 HCL > MgClh + .2 H.

.'\ o
ﬂ ResultsPlus
Examiner Comments
This scored 1 mark.

The balancing of the HCl is correct, but 2H is not accepted as the
formula for hydrogen.

GCSE Combined Science 1SCO 1CF 58



Question 6 (¢)

This question was fairly accessible for the candidates sitting this paper. There will always be
those who will make no attempt to answer it, but of those who did, most candidates found
they could write enough to give a reasonably good account of explaining which methods
were used to extract the metals aluminium, gold, iron and silver. Unfortunately, few scored
the top marks of 5 or 6 because they limited their explanations to just a link to the position of
the metals in the reactivity series. Most candidates could identify how to extract at least 2
metals and why that method was appropriate. Just identifying how to extract 1 metal and
why that method was used gave them a mark of 2 - eg ‘gold is found as the pure metal as it
is very low in the reactivity series'.

To reach the top marks, there needed to be other indicative points present within the answer
in addition to the links made with the reactivity series. These included points about
aluminium being too reactive to be extracted by heating with carbon, gold/silver were very
unreactive and so a reduction reaction was not necessary.

Some candidates extended the range of metals to include copper and zinc, but these were
ignored as they were beyond the scope of the question.

Common errors seen in answers included:

e Reverse the order of extraction with regards to the metal’s reactivity. For instance, Al was
recognised as reactive, but the method of extraction would then be to mine the metal as it
was incorrectly assumed that the metal would react with carbon or was too dangerous to
electrolyse.

e Few responses recognised the energy intensity required for electrolysis.

¢ Picking one extraction method for all metals rather than choosing the best extraction
method for each metal separately.

e Reactivity was often quoted with no method.

e The ‘depth of metal in earth's crust’ as a factor in extraction.
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*(c) There are three common methods of obtaining metals from the Earth's crust:
« mine the pure metal

. mine the metal ore and heat it with carbon

+ mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 8 to state and explain the method chosen to
obtain each of these four metals.

(6)
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_ ResultsPlus

Examiner Comments

This scored 0 marks.

The candidate here has said something about electrolysis and not
related this process with the extraction of any of the metals.
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*(c) There are three common methods of obtaining metals from the Earth’s crust:
« mine the pure metal

« mine the metal ore and heat it with carbon

« mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 8 to state and explain the method chosen to
obtain each of these four metals.
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™
I\"\.

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

This scored 4 marks.

The candidate has correctly identified how each of the 4 metals is
extracted from the Earth's crust, linking each of the metals to the
reactivity series. So, this was a Level 2 answer (see Marker Guidance in
the mark scheme).
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*(c) There are three common methods of obtaining metals from the Earth’s crust:

« mine the pure metal
« mine the metal ore and heat it with carbon

+ mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 8 to state and explain the method chosen to
obtain each of these four metals.

(6)
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% ResultsPlus
Examiner Comments

This scored 1 mark.

The candidate used all 4 metals in their answer, but only the method

This was a basic Level 1 answer.

for aluminium was correct. There was no link with the reactivity series.
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*(c) There are three common methods of obtaining metals from the Earth's crust:
« mine the pure metal

- mine the metal ore and heat it with carbon
« mine the metal ore and electrolyse the molten compound.

The method used to obtain a metal is linked to its position in the reactivity series
of metals.

Aluminium, gold, iron, and silver are some commonly used metals.

Use the reactivity series in Figure 8 to state and explain the method chosen to
obtain each of these four metals.

e a2 |
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This scored 6 marks.

The methods used to extract each of the four metals have been
identified and each linked to their reactivity. Further details have been

given for each of the metals particularly for iron and aluminium. This
level of detail clearly put this answer as a Level 3.
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Paper Summary

Based on the performance of this year’s cohort, candidates are offered the following advice:

e Read all of the question and understand what the command words such as ‘describe’ and
‘explain” mean.

e Be familiar with the practical techniques included in the specification such as the
preparation of salts, both soluble and insoluble and how to obtain a pure, dry sample of
those salts.

e Ensure that you revise the core practicals thoroughly and can explain what has happened
in each experiment.

e Know how to write word equations given a description of a reaction.

e Know how to balance a chemical equation, know the state symbols to be used and know
how to write chemical formulae using the correct conventions.

e Learn and understand the meaning of key terms such as reduction, solubility, electrolyte.

e Understand the basics of electrolysis.

e Practise calculations of the type seen in this examination paper and know how to round to
a set number of decimal places or significant figures.

To help with the above, centres are encouraged to make use of the past GCSE questions
using Exam Wizard to target particular topics and assessment objectives.
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Grade boundaries

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

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