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Introduction

This guide has been put together using student responses to our sample assessment
materials in GCSE (9-1) Chemistry. We have grouped the answers according to the
overall themes that developed through the marking process, and hope that this will give
you more information on key development areas for students studying for this
qualification.

The assessment of practical skills covers both knowledge of core practicals, and
candidates’ ability to apply that knowledge to new contexts, or to apply investigative
skills to scenarios presented in the examinations. These scientific enquiry skills are
something candidates will need to practice, such as questions which focus on knowledge
and understanding of specific methods in practicals and drawing conclusions based on
practical work. It is important to note that questions set in a practical context but testing
the theoretical knowledge and understanding will not count towards the 15% marks
allocated to practical skills. Questions that are assigned to this percentage will be ones
where candidates are at an advantage if they have carried out the core practical.

There is a set percentage of maths marks (20%) to be met in these papers. When
looking at maths content to be assessed, there are two factors that need to be
considered. Firstly, the breadth of maths to be covered (which can be found in Appendix
1 in the specification) and secondly the level of maths as specified by Ofqual. In general,
candidates will need to practice answering maths questions in the same way as they do
now. Practicing answering these types of questions will help to minimise the minor
calculation errors or mistakes that are made. Is it also important to highlight the
importance of checking their answers, particularly when reading data from a graph or
table, using an equation to substitute given numbers in a question, or giving answers to
a set number of significant figures.

The extended open response questions (6 mark questions) test candidates’ ability to
construct a sustained line of reasoning. Questions assessing this are marked with an
asterisk. As these items are more open ended, they are marked using a levels-based
mark scheme. Our 2011 qualifications contained 6 mark questions, and candidates
generally respond well to them. The general areas to develop and focus on when
answering these questions are still focused on ensuring candidates answer the whole
question and are able to make links both using information given in the question, and
using their own knowledge. They should be able to draw conclusions, and make
arguments or analyse information (backed up with their own knowledge) if the question
requires it.

The question examples in this guide will give you a range of answers relating to the
themes highlighted above to show you the varied answers candidates may give. There
are also detailed examiner comments for each answer to explain how the marks have
been allocated, and the merits or development points for each answer.



Practical skills

Practical skills

Combined Science (Foundation)

Example 1

— Question 5e

(e) Sodium thiosulfate solution, Na 5,0, reacts with dilute hydrochloric acid as
shown in the equation.

2

Na,5,0.(aq) + 2HCl(aq) — 2NaCl(s) + H,O(l) + 5(s) + SO _(g)

The rate of this reaction can be investigated by mixing the reactants and finding

the time

taken for a precipitate of sulfur to become visible.

A student wants to investigate the effect of changing the temperature on the rate
of this reaction.

Devise a method the student could use to find out how the time taken for the
precipitate of sulfur to become visible changes with temperature.

Mark scheme

Question
number

Answer

Mark

5(e)

An answer that combines the following points to provide a method:
* suitable method of warming the solutions, e.g. water bath,
Bunsen burner with tripod and gauze and measure the
temperature of each solution using a thermometer (1)

use the same volumes of the solutions in each experiment (1)
measure the time for the precipitate to form (and obscure a
cross placed under the reaction vessel) using a stop watch/clock

(1)

(3)
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Practical skills

Student answers

(e) Sodium thiosulfate solution, Na,$,0,, reacts with dilute hydrochloric acid as
shown in the equation.

Na,$S,0,(aq) + 2HCl(ag) = 2NaCl(s) + H,0(l) + S(s) + SO,(qg}

The rate of this reaction can be investigated by mixing the reactants and finding
the time taken for a precipitate of sulfur to become visible.

A-student-wantste-investigate the-effect of changing- the- temperature-on-the-vate
of this reaction.

Devise a method the student could use to find out how the time taken for the
precipitate of sulfur to become visible changes with temperature.
(3)
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Examiner's comments

The candidate appeared to understand the experiment but has failed to provide
any detail of how the solution was warmed and the need to control the volume.
The candidate has only indicated how the time would be measured.

Marks awarded = 1

Example 2 — Question 7ci

(c) Paper chromatography was used to separate a mixture of blue and red inks. A
spot of the mixture was placed on chromatography paper as shown in Figure 10.

mixture of inks

-9

Figure 10

start line — |

(i) Give a reason why the start line is drawn in pencil rather than in ink.

© Pearson Education Ltd 2016.



Practical skills

Mark scheme

Question Answer Mark
number
7(c)(i) pencil is insoluble in the solvent (but chromatography would

separate the ink in an ink line) (1)

Student answers

(i) Give a reason why the start line is drawn in pencil rather than in ink.

(1)

Examiner's comments

This candidate describes why an ink line should not be used but the question asks
why a pencil line is used.

Marks awarded = 0

Example 3 — Question 7dii
(d) P Q,Rand S are mixtures of food colourings.
They are investigated using paper chromatography.

Figure 13 shows the chromatogram at the end of the experiment.

0
R 0
0
» 0
0
0
0 0 0
o
A
Figure 13

(iii) Explain, by referring to Figure 13, which mixture is separated into the greatest
number of soluble food colourings by this chromatography experiment.
(2)

© Pearson Education Ltd 2016. 3




Practical skills

Mark scheme

Question Answer Mark
number
7(d) (iii) an explanation that combines identification via a judgement

(1 mark) to reach a conclusion via justification/reasoning

(1 mark):

« mixture S (1)
* because it gives the greatest number of spots/gives four
spots (1) (2)

Student answers

(iii) Explain, by referring to Figure 13, which mixture is separated into the greatest
number of soluble food colourings by this chromatography experiment.

(2)
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Examiner's comments

The candidate chose the correct mixture but did not clearly indicate that this was
the correct food colouring because it produced the greatest number of spots.

Marks awarded = 1

Combined and Separate Chemistry (Higher)
Example 1 — Question 5d (i) and (ii)

(d) Sodium hydroxide solution is used to identify some cations present
in compounds.

(i) Sodium hydroxide solution is warmed with a solution of ammonium ions.
Ammonia gas is given off.

Describe the test to show the gas is ammonia.

(i) Sodium hydroxide solution is also used to distinguish between iron(ll) ions, Fe?
and iron(lll) ions, Fe*, in solution.

You are given a solution containing iron(ll) ions and another solution
containing iron(lll) ions.

Describe what is seen when sodium hydroxide solution is added to each of
these solutions.

4 © Pearson Education Ltd 2016.
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Practical skills

Mark scheme

Question Answer Additional guidance Mark
number
5(d) (i) An answer that provides a description by
making reference to: Allow universal indicator
* test gas with moist (red) litmus paper/pH paper and
paper (1) yvellow to blue/purple
* turns blue (1) (2)
Question Answer Additional guidance Mark
number
5(d)(ii) An answer that provides a description by | Allow two correct colours
making reference to: (1)
* iron(II) — green/pale green/grey-
green and precipitate /solid (1)
* jron(III) - red-brown/brown and
precipitate /solid (1) (2)

Student answers

(d) Sodium hydroxide solution is used to identify some cations present
in compounds.

(i} Sodium hydroxide solution is warmed with a solution of ammonium ions.
Ammonia gas is given off.

Describe the test to show the gas is ammonia.

Poroma 15 an alkalie aos So o tesk@r b yoo wiould held damp .
ted_limos paper above, Mt lest tube, and 1p ik tums blve,

Examiner's comments

Like the vast majority of answers, this clearly indicates the test and its positive
result.

Marks awarded = 2

© Pearson Education Ltd 2016. 5



Practical skills

(i) Sodium hydroxide solution is also used to distinguish between iron(ll) ions, Fe+
and iron(lll) ions, Fe*", in solution.

You are given a solution containing iron(ll) ions and another solution
containing iron(lll) ions.

Describe what is seen when sodium hydroxide solution is added to each of
these solutions.

Examiner's comments

This answer does not describe all that is seen. It indicates the correct colours but
fails to say that precipitates or solids are formed.

Marks awarded = 1

© Pearson Education Ltd 2016.



Maths skills

Maths skills

Combined Science (Foundation)

Example 1 — Question 5b

5 A student used the equipment in Figure 6 to investigate the rate of reaction between
zinc and excess dilute hydrochloric acid.

hydrogen

dilute hydrochloric acid

——— granulated zinc

Figure 6

The student uses the following method:

¢ place a known mass of granulated zinc into the conical flask

e pour 25cm? of dilute hydrochloric acid (an excess) into the conical flask and fit the
bung quickly into the neck of the flask

e measure the volume of gas produced every 20 seconds until after the reaction
finishes.

Figure 7 shows the results.

© Pearson Education Ltd 2016. 7



time/s

0 0

20 42

40 66

60 15

80 80

100 82
120 82
140 82

Figure 7

Extended open response

(b) Draw a graph of the volume of hydrogen gas produced against time using the grid.

(3)

© Pearson Education Ltd 2016.



Maths skills

Mark scheme

Question Answer Additional guidance Mark
number
5(b) * axes with linear scale that use more

than half of each edge of the grid
and labelled with units from the

table (1).

* all points correctly plotted to = half 7 points plotted correctly
a square (1). (i.e. one error) (1)

* single straight line passing through allow ecf from plotting
all points and the origin (1). error.

(3)

Student answers

(b) Draw a graph of the volume of hydrogen gas produced against time using the grid.

(3)
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Examiner's comments

Points correctly plotted, scales correctly chosen but axes unlabelled, therefore
one mark lost.

Marks awarded = 2

Some candidates did not draw the curve, they just plotted the points. Some
candidates did not choose a scale to use the full height and width of the grid.

© Pearson Education Ltd 2016. o



Extended open response

Example 2 — Question 5d

(d) The student repeated the experiment keeping all conditions the same but using
the same mass of powdered zinc instead of granulated zinc.

On the grid above sketch the graph you would expect when the experiment is
repeated using powdered zinc.
Label your line A.

Mark scheme

Question Answer Mark
number
5(d) Line A on graph:

* steeper curve/curve drawn to left of original (1)

+ levelling off at 82 cm?® (1) (2)

Student answers

(0D~ T : T
[} _,:i = L = i i
] > X T E
- e — b= ==
g0 e R R I N R N MEmRERC
ST i I:-| I P, F : = = 1 B - -
T il | I I i 0
1 N A= 1 W] N i#
B L = ] [
f':“ 1 a ¥ ! “ | .__,".-9‘__ i A : i a2 R B = B
£ A A AR pREEE Ao A
_-5 GC _Tﬁu“--‘-‘-d"‘q 7 - __.“1' vl 1
§3 - T._I A T :
) f T
1 - !
3 e
2 Lo AR LEE R
; Fi . J’___ L
5 1 1 _" B
E: e | . :-
' I 1" --I_i_r ll ”: - - :
‘_‘IL fi J | :i_ [ 1 o
10 _,.'ll'_ 1 R i - e s -
[ HEf e i T el
(N Bl i I E e
Pt i i N
T i - ]
M)‘ Tt - T O (S T
B HHH : EHEFPHTT f P :
|
| 20 M) 60 30 o0 Vo o
| X z
| 'iw-n..r.. ‘\"}\

Examiner's comments

The candidate gained one mark for drawing a line above the original curve to
show faster rate of reaction but did not recognise the final volume would be the
same in both cases, so did not score the second mark.

Marks awarded = 1

10 © Pearson Education Ltd 2016.



Maths skills

Example 3 — Question 7ciii

(iii) The chromatography was carried out and the result is shown in Figure 12.

A
O\\ solvent front
blue spot
Xcm
| o red spot
v | O

Figure 12
The blue spot had moved 14.5 cm and the solvent front had moved 15.3cm.

Calculate the R, value of the substance in the blue spot, giving your answer to
2 significant figures.

distance travelled by a dye

R¢ value = —
distance travelled by solvent front
Mark scheme

Question Answer Additional guidance Mark
number

7 (c)(iii) * Rg=14.5/15.3 = 0.9477 (1) | Award full marks for

* = 0.95 answer to 2 significant | correct numerical
figures (1) answer without
working. (2)

Student answers

Calculate the R, value of the substance in the blue spot, giving your answer to

2 significant figures.
R, value = — distance travelled by a dye
distance travelled by solvent front
Q | L. Dem o
= _:-___-—-—'—'"

- 04 L»h? T2 83 s il 95y

© Pearson Education Ltd 2016. 11




Extended open response

Examiner's comments
This is an ideal answer. Candidate shows steps in working and final answer.

Marks awarded = 2

Calculate the R, value of the substance in the blue spot, giving your answer to
2 significant figures.

distance travelled by a dye
distance travelled by solvent front

R¢ value =

(2)

<

R value = T

Examiner's comments

This candidate shows no working and obtains the wrong answer, therefore cannot
even score 1 out of 2.

Marks awarded = 0

Combined Science (Higher)
Example 1 — Question 7b (i) and (ii)

(b) The student investigated the rate by using different sizes of marble chips. In their
investigation, the same mass of marble chips was used in each experiment.

The volume of gas given off was measured.

The graph in Figure 8 shows the results.

12 © Pearson Education Ltd 2016.



Maths skills

tangent
90 h
: T Ttline A T ]
80 | %* ¢ % . 3
70 - ! line B
|
I
60 !
|
50 :
I
volume of 40 - !
gas/cm? i
30 Kmmmfm e e ol e e e !
20
10 -
O | | | | | | | | |
0 20 40 60 80 100 120 140 160 180
time /s
Figure 8
(i) State how the graph shows that line B gives the results for the larger
marble chips.
(ii) A tangent has been drawn on line A.
Calculate the rate of reaction at this point.
Mark scheme
Question Answer Mark
number
7Z(b)(i) (line B) less steep/(line B) flattens later (1) (1)
Question Answer Mark
number
7(b)(ii) + Slope = 60 ~ 72 (1)
e =0.83(3)(cm®s™) (1)
(2)

Student answers to (i)

(i) State how the graph shows that line B gives the results for the larger
marble chips.

{1}
LI

R = T w1 S PR VN COTIE S (Y CVRNN (5 o I VSR £V

N [oN) smm/gmaxmmi;m:'ﬁ\immﬂ .............................. e

Examiner's comments

This part requires candidates to understand relevant maths to enable them to
deduce how this type of graph shows a rate.

Marks awarded = 1

© Pearson Education Ltd 2016.
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Extended open response

Student answers to (ii)

(i) A tangent has been drawn on line A.

Calculate the rate of reaction at this point,
- (2)
foke Of recCiNon = 3mw.nr of fungenr - P4

A
60
2

rate of reaction =Oe%gcm3 g

Examiner's comments

The mathematical requirements for the specification require candidates to be able
to draw tangents and use them to calculate the gradient of the graph at a point.

Marks awarded = 2

Example 2 — Question 9c

() 50cm? of potassium hydroxide solution of concentration 40g dm=2 is needed for
an experiment.

Calculate the mass of potassium hydroxide that must be dissolved in water to
make 50 cm? of solution of this concentration.

Mark scheme

Question Answer Additional guidance Mark
number

9(c 4
(<) mass = 50 x

0] Award full marks for correct
(1) =2 (9) (1) numerical answer without
1000 §
working. (2)

Student answers

(c) 50cm? of potassium hydroxide solution of concentration 40g dm™ is needed for
an experiment.

Calculate the mass of potassium hydroxide that must be dissolved in water to
make 50cm? of solution of this concentration.

n=ity _
n= %40 % %‘50 s 9
ém& m= 2%Sb
D) U, = il g
mass of potassium hydroxide = .. I | - — g

14
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Maths skills

Examiner's comments

This answer has no words of explanation, it is not clear what the expressions and
figures represent and the final answer written in the space provided is wrong,
hence 0 marks. With some words of explanation, this answer would probably
have scored at least 1 out of 2. In addition, a relative formula mass has been
calculated but candidates should realise that if this had been relevant, relative
atomic masses would have been given in the question.

Marks awarded = 0

(c) 50cm? of potassium hydroxide solution of concentration 40g dm is needed for
an experiment.

Calculate the mass of potassium hydroxide that must be dissolved in water to

make 50 cm? of solution of this concentration.
Lol hess @Bl
Conéf:\ eltifn © —

Leolume

M&,SS eE bﬂfjv.( XCD/}C{,"‘}//&A"OA
S > 2

Tooo 5

mass of potassium hydroXide = i

Examiner's comments
This answer explains and shows intermediate steps and the final answer.
Marks awarded = 2

Separate Chemistry (Higher)

Example 1 — Question 10a, bi and c

10 (a) Inan experiment, ammonia gas is made by heating a mixture of ammonium
chloride and calcium hydroxide.

2NH,CI(s) + Ca(OH)_(s) — CaCl (s) + 2NH,(g) + 2H,0(1)
10.0 g of ammonium chloride is added to an excess of calcium hydroxide.
Calculate the maximum volume of ammonia gas that could be formed.

(relative atomic mass H=1.00, N = 14.0, O = 16.0 and Ca = 40.0; one mole of any
gas occupies 24dm? at room temperature and pressure)

(b) Sodium hydroxide solution reacts with hydrochloric acid.
NaOH + HCl — NaCl + H,O

(i) 25.0cm?of 0.100 mol dm™ sodium hydroxide, NaOH, solution is added to
35.0cm? of 0.0750 mol dm= dilute hydrochloric acid, HCI.

Use the information to determine which reagent is in excess.

© Pearson Education Ltd 2016. 15



Extended open response

() In another titration, 25.0 cm? of a different sodium hydroxide solution is titrated
with 0.200 mol dm™ sulfuric acid, H,50,.

2NaCOH + H_SO, — Na,S0O, + 2H.0
24.80cm? of acid are required to neutralise 25.0 cm? of the sodium hydroxide solution.

Calculate the concentration of the sodium hydroxide solution, NaOH, in mol dm™.

Mark scheme

Question Answer Additional guidance Mark
number
10(a) Formula mass ammonium chloride | Award full marks for

= 14.0 + 4.00 + 35.5 = 53.5 correct numerical answer

without working.
moles of ammonium chloride

- EOE 0.187 (1)
53.5

volume ammonia

= 0.187 x 24

= 4.49dm° (1)

or

*+ 2 x 53.5=107g ammonium
chloride produces 2 x 24 =
48 dm?* ammonia (1)

* 10.0 g ammonium chloride

produces
10.0
x 2 X 24= 4.49dm?>
2x53.5
ammonia (1) (2)
Question Answer Additional guidance Mark

number

10(b)(i) | 25 + 1000 ¥ 0.1 = 0.0025 (1)

35 = 1000 x 0.075 = 0.002 625
(1)

Third mark only awarded
The acid is in excess (1) as conclusion from
calculated data. (3)

16
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Maths skills

Question Answer Additional guidance Mark
number
10(c) mol of acid = 24.80 + 1000 x Award full marks for correct
0.200 (= 0.00496 mol) (1) numerical answer without
working.

mol NaOH = 2 x 0.004 96
(= 0.00992) (1) Allow max 3 marks if
missing '2 %' in step 2.
conc. of NaOH = 0.00992 + 25.0
x 1000 (1)

= 0.3968/0.397 (mol dm™) (1)
or

(25.00 x conc NaOH) = 2 = 24.80

x 0.200 (2)

conc NaOH = 2 x 24.80 x 0.200 =

25.00 (1)

= 0.3968/0.397 (mol dm™) (1) (4)

Student answers to part (a)

10 (a) In an experiment, ammonia gas is made by heating a mixture of ammonium
chloride and calcium hydroxide.,

105 1. 6?
2NH_Cl(s) + Ca(OH),{s) — CaCly(s) + 2NH.{g) +2H,0()
63§ T

10.0g of ammonium chloride is added to an excess of calcium hydroxide.
Calculate the maximum volume of ammonia gas that could be formed.

(relative atomic mass H = 1.00, N = 14,0, O = 16.0 and Ca = 40.0; one mole of any
gas occupies 24dm? at room temperature and pressure)

0 REMB B (N CL) s (44 3SS ¢ (o (2)
mtes ¥ 4
: > 74
{ﬂ'h—s: \o = ’ {ﬂ}
5 0.1872: A ——
(W) @ix?
: moles (”Hl) =z Seme
wl= Mol x 24
Wﬂf =4.486
z 4.49

volume = ...... m 4' M e AR

Examiner's comments

A correct answer with steps and explanation shown, so that, if the answer had
been incorrect, part marks could have been awarded.

© Pearson Education Ltd 2016. 17



Extended open response

Marks awarded = 2

10 (a) In an experiment, ammonia gas is made by heating a mixture of ammonium
chloride and calcium hydroxide.

(LY L
2NH_CI(s) + Ca(OH),(s) — CaCl,(s) + 2NH,(g) + 2H,0(l)
107 1y
10.0g of ammonium chloride is added to an excess of calcium hydroxide.

Calculate the maximum volume of ammonia gas that could be formed.

(relative atomic mass H=1.00 N =140, 0= 160and Ca = 40.0; one mole of any
gas occupies 24 dm? at room temperature and pressure}

(2)
moles of WK, c\ = 1;)_0_? = 0.09% molss
i NHq = 0.043 molus CI,',\\ ral o
Y x00q3 - A-A4 A’

volume = ’Q.B.L]d_ml dm?

Examiner's comments

Sufficient explanation to enable one mark to be awarded even though the final
answer is incorrect. The error made was calculating the relative mass of 2NH4CI
rather than of NH4CI.

Marks awarded = 1

18
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Maths skills

Student answers to part (bi)
{b) Sodium hydroxide solution reacts with hydrochloric acid.
NaOH + HCl — NaCl + H,0

(i) 25.0cm? of 0.100mol dm™ sodium hydroxide, NaOH, solution is added to
35.0cm? of 0.0750 mol dm™ dilute hydrochloric acid, HC.

Use the information to determine which reagent is in excess.

Mcsfﬂ; u.u'mo‘q - O_owx 0. loo

s 4B xlo—?’ mel

e WL 2@ B2500 O LIS

O HCL i ez am more moles of CE

Examiner's comments

A clearly laid-out answer showing the calculation of number of moles of sodium
hydroxide and of hydrochloric acid and a clear statement showing which reagent
IS in excess.

Marks awarded = 3

(b) Sodium hydroxide solution reacts with hydrochloric acid.
NaOH + HCl - NaCl + H,0

(i) 25.0cm’ of 0.100 mol dm~* sodium hydroxide, NaOH, solution is added to
35.0cm’ of 0.0750mol dm dilute hydrochloric acid, HCI.

Use the information to determine which reagent is in excess.

225 25

(3)

Y
1eo00

U Qyless

Examiner's comments

The calculations are correct but the conclusion is incorrect. Is this because the
candidate did not identify the numbers of moles with the substances they
represented?

®© Pearson Education Ltd 2016. 19



Extended open response

Marks awarded = 2

Student answers to part (¢)

(c) In another titration, 25.0cm? of a different sodium hydroxide solution is titrated
with 0.200 mol dm™ sulfuric acid, H,SO,.

2NaOH + H,50, - Na,S0, + 2H,0
24.80cm” of acid are required to neutralise 25.0 cm® of the sodium hydroxide solution.
Calculate the concentration of the sodium hydroxide solution, NaOH, in mol dm-?,

. WO @ 0.5
motes (WaSOAY - CHgL R O

(4)

[ 0
2 moles oE Nea 04 quuJWGL {f{:r ealhn kL cv

Ha SOk
n « CJ.CQLFq(D" Q. A2 ~oies

0. O1% p
: O.%qf?:% ™A it

concentration = ... C—} %q' 6% mol dm™

Examiner's comments

This answer is set out with clear reasoning, leading to a correct answer and full
marks.

Marks awarded = 4

© Pearson Education Ltd 2016.




Maths skills
{c) In another titration, 25.0cm? of a different sodium hydroxide solution is titrated
with 0.200 mel dm* sulfuric acid, H,S0,.

2NaOH + H,50, = Na,50, + 2H,0
24.80cm? of acid are required to neutralise 25.0 cm® of the sodium hydroxide solution.

Calculate the concentration of the sodium hydroxide solution, NaOH, in mol dm,
(4)

SO, = OWUOmdn” 218G =50

O o0 ULY dn®

21. %; O- @@}m&’ o B

= 6.ixi0 @0@00% 67 ‘Suk?"*m

Owxz = NobH mrien W

concentration = . =55 .. moldm™

Examiner's comments

This answer does not score any part-marks because no line of reasoning is
provided to indicate what the figures are supposed to represent.

Marks awarded = 0O

®© Pearson Education Ltd 2016. 21



Extended open response

Extended open response

Combined Science (Foundation)

Example 1 — Question 9c

*(c) Figure 18 shows the ability of different substances to conduct electricity.

substance conducts electricity
solid calcium chloride no
molten calcium chloride yes
diamond no
zinc yes
Figure 18

Explain these results by referring to the structures of the substances.

Mark scheme

Question Indicative content
number
*9(c) Answers will be credited according to candidate's deployment of knowledge

and understanding of the material in relation to the qualities and skills
outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material that is indicated as relevant. Additional
content included in the response must be scientific and relevant.

AO2 (6 marks)

+ solid calcium chloride contains ions/cations/anions which are charged
particles

* solid calcium chloride does not conduct because charged particles are not
free to move because they are held together by strong electrostatic
forces/ionic bonds in lattice

* molten calcium chloride solution conducts because ions/cations/anions are
present which are charged particles and are free to move

* the ions have separated and move to electrode of opposite charge

* diamond does not conduct because it is giant molecular covalent with no
free electrons

* outer electrons of carbon atoms used in bonding

* zinc metallic structure consists of delocalised free electrons which can
move between layers of metals atoms/cations

22
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Extended open response

Level Mark Descriptor
0 No rewardable material.
Level 1 1-2 * The explanation attempts to link and apply knowledge and

understanding of scientific ideas, flawed or simplistic
connections made between elements in the context of the
question. (AO2)

* Lines of reasoning are unsupported or unclear. (AO2)

Level 2 3-4 * The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the
context of the question. (AQ2)

* Lines of reasoning mostly supported through the application of
relevant evidence. (AO2)

Level 3 5-6 * The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of
the question. (AO4)

* Lines of reasoning are supported by sustained application of
relevant evidence. (AO2)

Student answers

*{c} Flgure 18 shows the ability of different substances to conduct electricity.

B S Rl e SRt e
solid calcium chloride no
molten calcium chloride yas
-::lia rncm:; no
2inc yes

Figure 18

Explain these results by referring to the structures of the substances.
{5}

D) o aunk  @ualad boad . T4 ey ﬂemmljw%%

_bosda .’@mw _______ bun, VA oo bml Cackum mMﬂiJ anh A

.M.m hwh% fm& &W Eilth-uh-. chm_'ia "L;. ) Lnjw

a&ﬁiﬂﬂuﬁ.w @M&"W‘L E}I\'uhhwlmlw M Zwa
Qoo Maramgy..........

Examiner's comments
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Extended open response

This is a Level 3 answer, scoring 5 out of 6, because the candidate gave excellent
accounts of the calcium chloride in both states and of the zinc but the answer
relating to diamond, although attempted, was not clear.

Marks awarded = 5

*(e) Figure 18 shows the ability of different substances to conduct electricity.

___ﬂﬂliﬂ_t;;c;_— . conducts electricity
solid calcium chloride | 11]
malten calcium chloride ; yes
diamond no
zinc yes -
Figure 18
Explain these results by referring to the structures of the substances.
(5]
Selid... colciun.. Chloacle. .. S unodke . to conchade
ﬂLP_I.{MLLLj ......... be.. . Anece.. 0. 00 el eiecioons.. . Noweves
T W PR A8 maelien PN 0 R, o 4 ¥ ) solid...1s. Abig...
Lo mm;tw&l\ﬂ ......... and..thecefor. . a..nas. pree el @i S .
ﬁnab.l.im.g..........jn;;.......x.::tl;.ﬁlcﬁk-..u.tt._ P R, S
___________ WORONNS 5 1 P -1 1O - ILELk'ﬂﬂ.ﬂCJ..[.._q..[.ﬂlﬂb rovalent  Sthadhice.,
..... th_dees net _pose. QOY.preL... EIECEIONS 08 ne. Donds
SOL% Ve Steedd e
s 2t o mneial . and e hos. gret. deloccellsgd,. ...
Lledrons....enolig... k.. L0, be..0bK.. ko N oY 4 0 (U1 S

Examiner's comments

This is a Level 1 answer. Like many other candidates, this candidate thinks that
electrical conduction is only the result of moving electrons. As this is only the
case for the metal zinc, the answer cannot gain credit for either of the other
substances.

Marks awarded =2
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Extended open response

Combined Science (Higher)
Example 1 — Question 9d

*(d) Salts of metals can be made by reacting one of the metal’s compounds with the
appropriate acid.

Plan an experiment to prepare pure, dry crystals of magnesium sulfate, MgSO,, by
reacting a suitable magnesium compound with a suitable acid.

You may use equations if you wish.

Mark scheme

Question Indicative content
Number
a(d) Answers will be credited according to candidate's deployment of knowledge

and understanding of the material in relation to the qualities and skills
outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates are not
required to include all the material which is indicated as relevant. Additional
content included in the response must be scientific and relevant.

AO2 (3 marks)
« suitable acid: sulfuric acid
» suitable substance : magnesium oxide / magnesium carbonate /
magnesium hydroxide / magnesium
» equation for reaction:
Mg(OH), + H,SO, — MgSO, + 2H,0/
MgCO: + H:S04 — MgS0O; + HO + COZf
Mg + H.S504 — Mg504 + H2

AO03 (3 marks)

+ add solid to warmed acid until in excess solid remains (oxide and
hydroxide) / add solid a little at a time until no more bubbles
(carbonate/metal)

= filter off the excess solid, pour remaining solution into an evaporating
basin

« J{heat solution / leave the water to evaporate}

= until pure salt crystals form and then dry salt crystals with absorbent
paper/leave to dry.
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Extended open response

Level ' Mark ' Descriptor
0 No rewardable material.
Level 1 1-2 + The plan attempts to link and apply knowledge and understanding

of scientific enquiry, techniques and procedures, flawed or
simplistic connections made between elements in the context of
the question. (AO2)

+ Analyses the scientific information but understanding and
connections are flawed. An incomplete plan that provides limited
synthesis of understanding. (AO3)

Level 2 3-4 + The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, some logical connections made
between elements in the context of the question. (AD2)

+  Analyses the scientific information and provides some logical
connections between scientific enguiry, techniques and
procedures. A partially completed plan that synthesises mostly
relevant understanding, but not entirely coherently. (AQ3)

Level 3 5-6 + The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific enquiry,
techniques and procedures, logical connections made between
elements in the context of the question. (AQ2)

between scientific concepts throughout. A well-developed plan
that synthesises relevant understanding coherently. (AO3)

+ Analyses the scientific information and provide logical connections

Student answers

*d) Salts of metals can be made by reacting one of the metal’s compounds with the
appropriate acid.

Plan an experiment to prepare pure, dry crystals of magnesium sulfate, MgsQ,, by
reacting a suitable magnesium compound with a suitable acid.

You may use equations if you wish.

Ao, Add. Magrescam.. mmi“aa@m o ﬁ&gmm....m@??
_sliong  constanlly.. and. R.c'f.ﬂi#lj Spatbulas. of fﬁmmaf}mw: ...... .
osedeunll (k. m(wgf_r(.fxbﬁr;?f,mm e sl ol
g and._ stays o Solid.on. bhe Botam.  suoce ko W .
%wxizirgﬁ& ffmﬁutjrrmﬁimty;{ﬂu ..... Jfes. Lot osfles..
Mm@g&i;ﬁ o e exvess.. !Mgm:,;mwdkﬁm_m )
heak . lhe. solubies  ow o lunsen  imes . of. Leaser. b cn_capoati

Examiner's comments
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Extended open response

This is a Level 3 answer and fully covers the requirements of AO2 and AO3 as
shown on the indicative content of the mark scheme, linking together the
relevant points.

Marks awarded = 6

*(d) Salts of metals can be made by reacting one of the metal’s compoﬁnds with the
appropriate acid.

Plan an experiment to prepare pure, dry crystals of magnesium sulfate, MgsO,, by
reacting a suitable magnesium compound with a suitable acid.

You may use equations if you wish.

HaSOu ot M = My 4V + H,

) e G, o sm ot m e

Add .m(u.lm_;_.'.u.m to woarwni culfu-it otid ., Mtk sric LAkl it ola ditapPlors . Awgl
. 1 e L L R e e e T I T T T By P T P P T PR S R TR R R

WAL 'v‘-""L‘JN\"UM v oo LAl et o Al b SHhvw gy kil GwA @xte g b5 LefF ow

Filder 1 vewaoul HMAL W es s pmaerg a5 ilhv - E\Jc-.r ot Yh e Fpr Bova YRL ola 0N,
\ st

leows V\:S WAL W,

VA g e Ly st s belinel o Ty Woiag §1~:!'-a‘-\} mis g

chove y A verna Fra Crysvenla o v AL Le |

Examiner's comments

This is a Level 2 answer. Magnesium metal instead of a magnesium compound is
used as the reactant but subsequent points have been allowed consequentially.
The description of formation of crystals is unclear.

Marks awarded = 3

Separate Chemistry (Higher)

Example 1 — Question 9b
*(b) Polymers are addition or condensation polymers.

Polymers can be formed by using the monomers shown in Figure 12.
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Extended open response

monomer structure
H Cl
e A
chloroethene =
e ®
H H
T
ethane-1,2-diol HO—(|:—|C—OH
H H
0 0]
N Y4
ethanedioic acid —C
¥ ~
HO OH
Figure 12

Explain, using appropriate monomers from Figure 12, how different polymers can

be formed.

Mark scheme

knowledge and understanding of the material in relation to the
qualities and skills outlined in the generic mark scheme.

The indicative content below is not prescriptive and candidates
are not required to include all the material which is indicated as
relevant. Additional content included in the response must be
scientific and relevant.

Candidates choose appropriate monomers to illustrate the
formation of different polymers.

polymer molecules are long chains
made up of simple repeating units

use chloroethene (only)

to form poly(chloroethene)

which is addition polymerisation

use ethane-1,2-diol and ethanedioic acid
to form a polyester

which is condensation polymerisation

Question Indicative content Mark
number
*9(b) Answers will be credited according to candidate's deployment of

28
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Extended open response

+ one of the bonds in the double bond in chloroethene molecule
breaks

+ and chloroethene molecules join together to form a long chain
molecule

+ equation

H cl H Cl
N, Il

= T [ g"
H H H H

* identification of repeat unit

* alcohol group combines with a carboxylic acid group
+ and an ester (link) formed

+ with a water (molecule) eliminated

* equation

(0] [v] H H
3! I
"t—cla + HO <|, r|, OH
HO oM J' J‘
0 0 H H
| [ | |
—_— —_— O —C— 00— 4 H,0n
Il

+ ester link shown
+ identification of repeat unit

(6)

Level Mark | Descriptor
0 No awardable content.

Level 1 1-2 * The explanation attempts to link and apply knowledge and
understanding of scientific ideas, flawed or simplistic connections
made between elements in the context of the question. (A02)

* Lines of reasoning are unsupported or unclear. (AO2)

Level 2 3-4 * The explanation is mostly supported through linkage and
application of knowledge and understanding of scientific ideas,
some logical connections made between elements in the context of
the question. (AO2)

* Lines of reasoning mostly supported through the application of
relevant evidence. (AO2)

Level 3 5-6 * The explanation is supported throughout by linkage and
application of knowledge and understanding of scientific ideas,
logical connections made between elements in the context of the
question. (A02)

* Lines of reasoning are supported by sustained application of
relevant evidence. (AO2)

© Pearson Education Ltd 2016.
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Extended open response

Student answers

Explain, using appropriate monomers from Figure 12, how different polymers can
be formed.

(6)

Chlowogthene. Lan. fraduce. polunen. | ’.;-..=:.-;......-._'.r,.-:s.f.a‘..f.é.!-:.fr.a Landhe. CEC Con......

i 4] ' g
e orowen. bo Kone. A CoC leasans. 2. borda. fec. Jn. Jout..0. OFREL...

1 v

JEdndne - )20 drol can poedue. polynen Oy LoogEamie AN A0H&H. ...

.

Janlh. e ftrove ol (€aving. . booda. fret.. b0 jeitLhe. QLREL. me0nmER

= |- & - " ri i = .
CYNaned cone Acia can, form 3 polumlr bu 2. Adalihong Ak fock.

-

AT “\’-.’u'f i hklf‘f-h Al .Ja‘ril o ofher . pal _,(, LA

i

RLR-CI

Examiner's comments

This is a Level 2 answer because it links the use of substances given to polymers
that they produce but fails to give sufficient detail about the formation of a
condensation polymer and this would be needed to gain Level 3.

Marks awarded = 4

Explain, using appropriate monomers from Figure 12, how different polymers can
be formed.

rzw A T J:J.a Ww _____________ i

Examiner's comments

This is a Level 1 answer, giving a reasonable description of the formation of the
addition polymer, poly(chloroethene) but there is no equation present for the
formation of the polymer: this would be the minimum for 2 marks.

Marks awarded = 2
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Other examples

Other examples

Combined Science (Foundation)

Example 1 — Question 9a: Explanation

9 |onic compounds contain ions.

(@) The numbers of electrons, neutrons and protons in four particles, W, X, Y and Z,
are shown in Figure 15.

particle electrons neutrons protons
w 9 10 9
X 10 14 12
Y 16 16 16
Z 18 18 16
Figure 15
Explain which particle, W, X, Y or Z, is a negative ion.
Mark scheme
Question Answer Additional Mark
number guidance
9(a) An explanation that combines identification
via a judgement (1 mark) to reach a
conclusion via justification/reasoning (1 Do not allow
mark): any comparison
+ a negative ion must have more electrons involving
than protons in the particle (1) neutrons. (2)
+ therefore Z will have a 2- charge (1)
Student answers
Explain which particle, W, X, Y or Z, is a negative ion.
(2}

Ol 26 Te o 25 it ek T B ddes

J:\&;b'&'f on's \'\tm.!\..i_

Examiner's comments

This candidate has written a very good answer indicating that the particle must
have more electrons than protons and that the electrons are negatively charged
and the protons positively charged, producing a particle with a 2- charge.

© Pearson Education Ltd 2016.
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Other examples

’ Marks awarded = 2

Combined Science (Higher)

Example 1 — Question 3ciii: Balancing equations

(iii) When decane undergoes complete combustion, a mixture of carbon dioxide
and water is formed.

Complete the balanced equation for this reaction.

2C Ho 4 e 0 e TR 1. 3 - OO H.O

10 22

Mark scheme

Question Answer Mark
number

3(c)(iii) 2CyoH22 + 310, —» 20C0O, + 22H,0

« LHS (1)
*+  RHS both numbers correct (1) (2)

Student answers

(iii) When decane undergoes complete combustion, a mixture of carbon dioxide
and water is formed.

Complete the balanced equation for this reaction.

7
2C, H,, + iu’o 0,-..40....CO, +.... %% H,0

w02

Examiner's comments

This candidate scored 1 mark for correctly balancing the right-hand side of the
equation, but failed to recognise O2 on the left-hand side, filling in the number of
oxygen atoms rather than oxygen molecules.

Marks awarded = 1

Many candidates scored full marks on this question, showing that they and their
teachers appreciated the importance of writing balanced equations on chemistry
papers.

Example 2 — Question 9aii: Category 4, give a reason

(ii) Give a reason why adding hydroxide ions to an acid solution leads to an
increase in pH.
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Mark scheme

Question | Answer Mark
number
9(a)(ii) hydroxide ions react with hydrogen ions and reduce the hydrogen

ion concentration therefore increase pH (1) (1)

Student answers

(i) Give areason why adding hydroxide ions to an acid solution leads to an
increase in pH.

£33
L

Mydroxide (OH7) 1005 1 & Solukion W bven o Solvhon Alkalie,

LU PR TN T S —

Examiner's comments

The answer fails to recognise that added hydroxide ions will react with hydrogen
ions in the solution, thereby raising the pH.

Marks awarded = 0

Example 3 — Question 3ci: Explanation
(c) Fractions of crude oil contain alkanes.

A sample of decane, C, H, ., cracked using the apparatus in Figure 4.

ceramic wool peseas pat (3 et gas containing
i L ethene
soaked in decane =

\%ﬁ 0 .
heat heat \j

L — water

Figure 4

(i) Explain how ethene is produced using the apparatus in Figure 4.

© Pearson Education Ltd 2016. 33
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Mark scheme

Question Answer Additional guidance Mark
number
3(c)(i) An explanation that combines

identification — application of knowledge

(1 mark) and reasoning/justification -

application of understanding (2 marks):

+ when the decane is heated it
vaparises/turns to a gas (1)

« decane vapour/gas breaks down as it
comes in contact with hot porous pot | Do not allow this point if

(1) ethane passes over hot
» large molecules of decane produce porous pot
smaller molecules, including ethene
(1) (3)

Student answers

(i) Explain how ethene is produced using the apparatus in Figure 4.

o e & Laded b begies by Bl deoomss
T\m&’/ Rt’\"OU& noY . ahow& g,or \\wi. 603 ﬁu&s - m:ﬁ LA \l

............ N,&-{/lg\‘ﬁ'ﬂ ]:/\’_.(\T-& ts\rEA‘ um& '.“\J.‘lnm%;rmscbuwm&‘nv{,

o udﬂ.‘u\e, . l"\’“"L Y :‘-sK iz {'LL C-“‘tts'i‘frsf &\\J[L by S({[ﬁ%s’('{’[mﬁt\

Examiner's comments

This answer gains full marks, implying that the gas is produced in the first place
and scoring the mark for smaller molecules being produced by stating the names
of the products.

Marks awarded = 3

(i) Explain how ethene is produced using the apparatus in Figure 4.
{3}

Tue kecone 1. Asoaled.  oundl \fa.pmnie_d’
TMV‘&{JW“’JMWLL@L e ¢ U-CTLLH‘*W

pWﬁwpcﬂ.&r\dW/\MISCFGC“’E’JAH&DQLL}}&VUU
470 0 X7 eX ol 8 A4 e

Examiner's comments

This candidate scores for the first marking point by indicating that the decane is
vaporised but did not score the second marking point as, although ‘it passes
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Other examples

through the catalyst' the answer does not indicate the vapour molecules break
down when in contact with the hot porous pot. The final marking point is not
awarded because there is no indication that the molecules produced are smaller.
The candidate failed to appreciate what was required by the word 'explain’.

Marks awarded = 1

Example 4 — Question 7c: Explanation

(c) During any reaction, reactants are used up and the rate of reaction decreases.

Explain, in terms of particles, why the rate of reaction decreases.

Mark scheme

Question Answer Mark
number
7(c) An explanation that makes reference to: identification - knowledge

(1 mark) and reasoning/justification - knowledge (1 mark):

« fewer particles/as the reactants are used up there will be fewer
particles to react/lower concentration of particles (1)

« this will result in a lower frequency of collisions so fewer particles
reacting in a given time (1) (2)

Student answers

(c) During any reaction, reactants are used up and the rate of reaction decreases.

Explain, in terms of particles, why the rate of reaction decreases.

£ 3y

e _mte o xaction dececarce  snce. the mumber of podicles......

udh_rmans (fal  cllians. debucan  teactant. . poteiles..........

Examiner's comments

This is a complete answer, recognising the decreasing number of particles and
the consequential decrease in frequency of collisions.

Marks awarded = 2
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Other examples

(c) During any reaction, reactants are used up and the rate of reaction decreases.

Explain, in terms of particles, why the rate of reaction decreases.

\ix, ..... \\ _ml L @.;\3&« oy
:\\ Mbl}! Q& ?Skrm ........ %ﬁﬂ t&uv}ﬂ

Examiner's comments

The candidate recognises the decreasing number of particles but fails to use this
to explain the decreasing rate of reaction.

Marks awarded = 1

Example 5 — Question 7e: Explanation
(e) Two gases, X and Y, react to give a gaseous product Z.

The reaction is carried out under two different sets of conditions in experiments 1
and 2 as shown in Figure 9.

condition experiment 1 experiment 2
temperature/°C 30 20
pressure/atm 1 2

Figure 9

Explain why it is not possible to predict what the rate of Experiment 2 will be
compared with Experiment 1.

Mark scheme

Question Answer Mark
number
7(e) An explanation that combines identification - understanding

(1 mark) and reasoning/justification — understanding (2 marks):

+ the decrease in temperature will cause a decrease in rate of
reaction (1)

« and the increase in pressure will cause an increase in rate of
reaction (1)

+ because the changes have opposite effects on the rate it is not
possible which has the greater effect (1) (3)

36
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Student answers

Explain why it is not possible to predict what the rate of Experiment 2 will be
compared with Experiment 1.

Examiner's comments

This candidate recognises the different effects on the rate of temperature and
pressure and the way in which they contribute to the overall rate.

Marks awarded = 3

Explain why it is not possible to predict what the rate of Experiment 2 will be
compared with Experiment 1.

La\iﬂ,u Y

_________________________ mwaL%»W

Examiner's comments

This candidate has failed to realise that the question is about rates and is trying
to answer the question in terms of equilibrium yields.

Marks awarded = 0O
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Other examples

Explain why it is not possible to predict what the rate of Experiment 2 will be
compared with Experiment 1.

Examiner's comments

This candidate did not understand what was required by the word 'explain' and
did not specify the effect of temperature and pressure on the rate of reaction.
The candidate realised that changes in both temperature and pressure caused a
problem but failed to explain what the problem was.

Marks awarded = 0

Example 6 — Question 9ai: Explanation

9 Some acids such as hydrochloric acid are described as strong acids.
Some acids such as ethanoic acid are described as weak acids.

(@) (i) Explain the difference between a strong acid and a weak acid.

Mark scheme

Question Answer Mark
number
9(a)(i) An explanation that makes reference to: identification —

knowledge (1 mark) and reasoning /justification - knowledge (1

mark):

+« astrong acid is completely ionised in solution/exists
completely as ions (1)

+ but a weak acid is only partly ionised/exists mainly as
molecules with very few ions present (1) (2)
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Student answers

9 Some acids such as hydrochloric acid are described as strong acids.
Some acids such as ethanoic acid are described as weak acids.

(a) (i) Explain the difference between a strong acid and a weak acid.
{2}

A Strong acd has o lower p|‘| as (k. com,)le&dy 190225, .
‘....,S!rﬁ raoce. HY. !onsl/ll‘OMSoiuhon;quaweak

osad ol puh*“j tom2es_and_fwiefore r 5&’53‘”{'

Examiner's comments

This answer clearly states the difference between the acids in terms of the
fundamentally important dissociation into ions.

Marks awarded = 2

9 Some acids such as hydrochloric acid are described as strong acids.
Some acids such as ethanoic acid are described as weak acids.

(a) (i) Explain the difference between a strong acid and a weak acid.

%h@/\fj O.CAS Cc\mpt.-_',,_____;,_-__, A
S N Cva e Sy O\g\’\’ DD &&}.Uw A

" SG\M\\LJ\ mﬁ mm% WACLdS. Lx&m G ﬂ\ yéw I_OnC_Woﬁm
OPH i TR AR

Examiner's comments

Pl
-

The answer makes a clear, correct statement about strong acids but only a
negative statement about weak acids and therefore only scores 1 mark.

Marks awarded = 1

Separate Chemistry (Higher)
Example 1 — Question 9cii: Category 4, structures

(c) An alcohol A, with molecular formula CH,OH is oxidised to a compound B with
molecular formula CH,0..

(ii) Draw the structure of a molecule of compound A and a molecule of
compound B, showing all covalent bonds.
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Mark scheme

Question ANSVer Marks
number
9(c)(ii) Ais Bis
H H H 0
H—C—C—O0—H H—C—C
H H H O—H
(1) (1)
(2)
Student answers
(i) Draw the structure of a molecule of compound A and a molecule of
compound B, showing all covalent bonds.
(2)

Compound A

Compound B

W ——C — ¢

Examiner's comments
This candidate has failed to follow the instruction to show ALL covalent bonds but

because the same error was made on the second structure, one mark was
awarded consequentially.
Marks awarded = 1
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Example 2 — Question 5a: Explanation

5 Qualitative tests are used to identify ions.

(a) A student carries out a flame test on an unknown solid.
A red flame is seen.
The student concludes that the solid is lithium carbonate.

Explain why this conclusion is not justified.

Mark scheme

Question Answer

Mark
number
5(a) An explanation that combines identification — understanding
(1 mark) and reasoning/justification - understanding (1 mark):
+ the flame test only confirms the presence of lithium ions/Li* (1)
* but another test is needed to confirm the identity of the
anion/negative ion/C0O5*~ (1)
OR
+ the red flame test shows the presence of calcium ions Ca®* and
not lithium ions/Li* (1)
* the student did not test for carbonate ions (1) (2)

Student answers
5 Qualitative tests are used to identify ions.

(a) A student carries out a flame test on an unknown solid.
A red flame is seen.

The student concludes that the solid is lithium carbonate,

Explain why this conclusion is not justified.

Examiner's comments

This answer gains full marks because it indicates that both the conclusions of
lithium salt and carbonate are not justified.

Marks awarded = 2

Many candidates identified only one of these as not justified by the experiment.

© Pearson Education Ltd 2016.
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Example 3 — Question 9a: Explanation (also covers Practical)

9 (a) A student carried out an experiment to prove that candle wax, a hydrocarbon,
produces carbon dioxide and water vapour when it burns.

The equipment used is shown in Figure 11.

ﬂ ™ ™) — to pump
funnel | |
o ice
candle [
N water
limewater boiling tube X
Figure 11

The gas produced from the burning candle is drawn through the apparatus.
The limewater turned milky showing that carbon dioxide had been formed.

A small amount of a colourless liquid condensed in boiling tube X.

The student claimed that this proved that burning candle wax produced water.
The teacher said the apparatus had been set up incorrectly and therefore this
conclusion about water was not valid.

Explain how the student could modify the equipment to prove that water is
produced by burning candle wax.

Mark scheme

Question Answer Mark
number
9(a) An explanation that combines identification — improvement of the

experimental procedure (1 mark) and justification/reasoning which
must be linked to the improvement (1 mark):

* reverse the boiling tubes/pass gas through the tube in ice water

first (1)
* 5o that if any liquid condenses in the tube it must have come
from the burning wax (and not from the limewater) (1) (2)
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Student answers

Explain how the student could modify the equipment to prove that water is
produced by burning candle wax.

(2)
St The vl s oo s0lskon, S0 0
Oy . COMQUAND. BLLL. 0AULES, . O, Bsi.. IGTL .. OGR4 JICNE
Lcnmmoﬂﬁnmmfim\,tw proclueds could. be. podsect....
OVer mh@%bﬂsccpper ...... &w@fm“,.i ........... ) mmma&b{,w.:{f
Wt s pesent
Examiner's comments
This answer clearly explains the problem and gives a solution to it.
Marks awarded = 2
Explain how the student could modify the equipment to prove that water is
produced by burning candle wax.
(2)

C. hc.«af e por;‘ih’on og Y. ot “Nj[«)ta
X o Yoloe W CO CJ\CC’%

....... 9

.................. w\m.«(ﬂl" L oveeles

Examiner's comments

This answer states the change needed but does not explain why it is needed.
Marks awarded = 1

Explain how the student could modify the equipment to prove that water is
produced by burning candle wax.
(2}
A any o). copper. SUGERE. 0. ot uing... ALDE. ..o
X end S vl havn. elde. Do anas ke Af e ter

L WI_present

Examiner's comments

Although this answer shows a correct test for the presence of water, it is not
correctly incorporated into an answer for the question.

Marks awarded = 0
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