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Introduction

Our examiners’ reports are produced to offer constructive feedback on candidates’ performance in the
examinations. They provide useful guidance for future candidates. The reports will include a general
commentary on candidates’ performance, identify technical aspects examined in the questions and
highlight good performance and where performance could be improved. The reports will also explain
aspects which caused difficulty and why the difficulties arose, whether through a lack of knowledge, poor
examination technique, or any other identifiable and explainable reason.

Where overall performance on a question/question part was considered good, with no particular areas to
highlight, these questions have not been included in the report. A full copy of the question paper can be
downloaded from OCR.

3-3 grade

Like all exam boards, we have awarded a ‘safety net’ grade of 3-3 for higher tier GCSE Combined
Science candidates in 2018 where appropriate so that they are not disadvantaged by being the first to sit
anew GCSE. To help teachers making difficult decisions about higher versus foundation tiers in 2019,
OCR will be providing further guidance and extra webinars during the Autumn term.
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Paper 9 series overview

Candidates seemed to engage well with the paper, completing the all questions in the time allowed. Very
few blank spaces were seen.

Question 1
1 Which statement is correct about a chemical change?
A Asolid changes to a liquid.
B No new substances are formed.
C The change is irreversible.
D

The change is reversible.

Your answer [11

Candidates could generally recall this information with a large percentage identifying a chemical change
as an irreversible reaction. Lower ability candidates tended to choose D as their incorrect response.

Question 2

2  Which statement about phosphorus is correct?
Use the Periodic Table to help you answer this question.
A Aphosphorus atom has 15 protons and 16 electrons.
B The phosphorus-31 isotope has 16 neutrons.
C Phosphorus is a metal.

D The symbol for phosphorus is Po.

Your answer [11

Approximately half of the candidates could use the periodic table as directed in the question to identify
the isotope of phosphorous 31 as having 16 neutrons. The most commonly seen incorrect response was
the imbalance of protons and electrons for an isotope, showing a misconception in the understanding of
atomic mass and atomic number.

5 © OCR 2018
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Question 3

3  The element astatine, At, is below iodine in Group 7.
Which prediction about astatine is correct?
A Astatine is a gas.
B Astatine is more reactive than iodine.
C Astatine is white.
D

Astatine reacts with sodium to form NaAt.

Your answer [11

This question required recall of the patterns of reactivity of group 7. Less than a third of candidates were
credited this mark. There was no common choice in those candidates who were not credited this mark.

Question 4
4  Atoms can form ions.
Which statement is correct?
A All metal ions are negatively charged.
B lons are always smaller than the atom they are made from.
C Negative ions are formed when an atom gains electrons.

D Positive ions are formed when an atom gains electrons.

Your answer [11

|This was the highest scoring multiple choice answer and has clearly been well taught in centres.

Question 5

5 What is meant by an alloy?

A Acompound substance

B A metal used in car wheels
C A mixture of metals
D

An element

Your answer [1]

A large proportion of candidates could recall that an alloy is a mixture of metals. The most common error
was selecting B, suggesting an everyday misconception of the use of the word ‘alloy’.

6 © OCR 2018
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Question 6
6 Look at the equation.

H,80, + xNH,OH — (NH,),SO, + yH,O
Which values of x and y balance the equation?
A x=1andy=1
B x=1andy=2

C x=2andy=1

D

x=2andy=2

Your answer [11

Approximately half the candidates could balance the equation using the correct selection of numbers.
There were no common selections in the remaining answers perhaps showing an area centres can work
on for future examination series. Candidates who were credited this mark often used the space at the
side of the question to count the number of atoms of each element present in the formula to help them
correctly balance the equation.

Question 7

7  Which statement best describes the stationary phase in thin layer chromatography (TLC)?
A A glass plate with chromatography paper
B  Alumina powder in ethanol
C Anplastic plate coated in glue
D

Silica spread on a glass plate

Your answer [11

Only higher ability candidates were successful at identifying the stationary phase in TLC. The most
common incorrect responses identified ‘A’. Perhaps a lack exposure to the practical equipment in some
centres may have reduced the number of candidates’ ability to access this mark.

7 © OCR 2018
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Question 8

8  Which of the following happens at a cathode?
A Gain of electrons by anions
B Gain of electrons by cations
C Loss of electrons by anions
D

Loss of electrons by cations

Your answer [11

Less than half of candidates could identify the correct statement explaining the process that takes place
at the cathode. The most common incorrect response was ‘D’ showing a lack of understanding of the
charges on cations. There is often a misconception regarding the charge on the ions and whether there
has been an initial loss or gain of electrons to create the ion.

Question 9

9 How many atoms of an element does one mole contain?
A 6.02214086 x 1023
B 6.02214086 x 10723
C 9.02214086 x 1023
D

9.02214086 x 1026

Your answer [1]

Simple recall of Avogadro’s constant proved difficult for lower ability candidates with the ‘minus sign’
before the 23’ causing some candidates to select ‘B’. Others selected the correct standard form number
of 23 but chose ‘C’ with the incorrect value.

Question 10

10 The relative formula mass of NaOH is 40.

What mass of sodium hydroxide, NaOH, is found in 100 cm? of a 0.5 mol/dm? solution of NaOH?

A 0.2g
B 0.4g
C 20g
D 4.0g
Your answer [1]

Only higher ability candidates correctly identified 2.0 grams as the correct response. Those who did gain
credit here often used the space at the side of the question for calculations.
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Section B

Question 11

11 Carbon nanotubes are a new material.

The diagrams show how a graphene sheet can form a nanotube.

TS
RS
C IS A

(a) Nanotubes are more than 100 times stronger than iron.

Explain why nanotubes are so strong. Use ideas about bonding.

Higher ability candidates could give a clear explanation using the correct terminology of ‘covalent bonds
and described how strong these bonds were in the carbon nanotube. Medium and lower ability
candidates mixed intermolecular forces with covalent bonds and often spoke about the strength of the
forces in the molecule or between molecules. They also described covalent bonds but called them
intermolecular or electrostatic forces. Whilst these are common misconceptions they need to be
addressed by centres wherever possible.

© © OCR 2018
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Exemplar 1

Explain why nanotubes are so strong. Use ideas about bonding. x

t% wﬁﬁc@ﬂ ms‘s'ﬂ; dend  comulent bond.
T oS wade. 9. Cachon.. Shtns... In...o dattres Th.
hps %‘1 MQ/!{WLB )ﬂoﬂtfégcwm o Fs5 Shvefine
gk 18 polded A wlube. cop provile @ ﬁf%her fes /3t bo 4571

This candidate has identified covalent bond but appears confused and is also talking about

intermolecular forces which contradicts the good science. The addition of the extra information about
intermolecular forces means the mark cannot be credited.

Question 11(b)

(b) Carbon is a non-metal.
Carbon nanotubes conduct electricity.

Explain why carbon nanotubes conduct electricity.

Candidates could generally identify that something was moving but often referred to ‘carrying a current’
rather than the actual movement of delocalised electrons. The descriptions candidates gave often
showed misconceptions rather than a clear understanding of the concept being assessed.

10 © OCR 2018
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Question 11(c)(i)

(c) Carbon nanotubes and iron have very similar electrical conductivities.

Look at some aother properties of carbon nanotubes and iron.

. Melting
Material Eﬁr::?:% point
(°C)
Carbon nanotubes 1.6 3500
Iron 7.9 1538

(i) Calculate how many times more dense iron is than carbon nanotubes.

ANSWET = L. [2]

This questioned highlighted areas for improvement in rounding numbers and the need to quote a correct
number of significant figures appropriate to the question. This was evident for those candidates that gave
4.93 as a final response. The numbers being processed were 1.6 and 7.9 so the answer should have
been quoted to 2 significant figures, although this is not expected but just good practice. Responses
were allowed from 1 to 5 significant figures as quoted from the calculated values. Often a subtraction
was carried out rather than division for lower ability candidates.

Question 11(c)(ii)

(ii) Explain why iron is more dense than carbon nanotubes.

Few candidates used comparative words in their responses so struggled to gain credit for their
responses. Expected words included ‘closer’ with reference to the packing of atoms in metals or ‘bigger’
when describing the relative atomic mass of iron.

11 © OCR 2018
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Question 11(c)(iii)
(iii) Suggest a reason why carbon nanotubes have a higher melting point than iron.

Candidates struggled to suggest a comparative argument involving the strength of covalent versus
metallic bonds. Where candidates did discuss covalent bonds they displayed misconceptions of ‘more’
bonds rather than comparing the amount of energy needed to break the bonds. The misconception of
intermolecular forces was also in evidence here with some candidates describing intermolecular forces
being weaker or stronger rather than identifying the types of bonds present.

Question 12(a)

12 The table shows some common ions.

Negative ions Positive ions
Nitrate NO,~ | Aluminium | AB*
Oxide 0% Magnesium | Mg2*

(a) Write the formula for aluminium oxide.

Ml

Only higher ability candidates were credited credit here. There were a variety of answers that were not
awarded credit including Al;O,, 2Al0;and AlO. Candidates also quoted ions rather than formula without
the charges.

Exemplar 2

This was a common incorrect response. The candidate perhaps knows the number of each atom present
in the formula but has incorrectly expressed the formula so cannot be given credit.

12 © OCR 2018
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Question 12(b)

(b) A teacher wrote the formula for magnesium nitrate as:
MgNO,
A student says that the formula is incorrect.

Who is right? Explain your answer.

A large number of candidates realised that the candidate was correct and not the teacher. This was not
creditworthy. The reason for their decision was where the mark was credited. Candidates could either
say why the teacher was wrong or give the correct formula. There was a variety of incorrect responses
mainly around the candidate’s inability to communicate the lack of balance of the charges of the ions in
the formula as well as the incorrect idea of transfer of electrons.

Question 12(c)(i)

(c) Aluminium sulfide reacts with dilute hydrochloric acid.

(i) Balance the equation for this reaction.

ALS; + ... HCl — ... AICL, + ... H,S
[1]

Over half of the candidates could balance the equation. Where incorrect responses were given it was
often an incorrect number for HCI.

Question 12(c)(ii)

(ii) The table shows the melting point and boiling point of H,S.

Melting point -85.5°C

Boiling point —-60.7°C

What state does H,S exist in at room temperature?

Generally well answered with all ability of candidates accessing this mark.

13 © OCR 2018
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Question 13(a)(i)

13 The graph below shows the energy changes during a chemical reaction.

1600

1400

1200 /
Energy Reactants

(kJ/mol)

1000

800 5

600 Rehispnines

400

200

Reaction progress

(a) (i) Draw an arrow on the graph to show the activation energy.

Label your arrow A. [1]

Candidates struggled to accurately draw an arrow to describe the activation energy. Arrows were often
drawn diagonally, pointing to the peak of the graph or if they were drawn vertically, they were
inaccurately drawn. The lines were often too short either at the top or bottom of the range. Centres
should encourage candidates to carefully draw such lines in future examinations. The direction of the
arrow was often incorrect with arrow heads in both directions or pointing down rather than up. For the
purposes of this examination the direction of the arrow was ignored but must be correct in future
examinations.

Question 13(a)(ii)
(ii) Draw another arrow on the graph to show the overall energy change in the reaction.

Label your arrow E. [1]

As with (a)(i) Candidates struggled to draw accurate lines. The most common errors were lines drawn
diagonally or from the top of the graph to the products line rather than vertically from the reactants to
products. Centres should encourage candidates to carefully draw such lines in future examinations.
Accuracy of the line is important. As with (a)(i) the direction of the arrows must be correct in future
examinations.

14 © OCR 2018
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Exemplar 3

1600 »
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1600
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The arrow for A is poorly drawn and does not reach the peak of the graph. Only one small square margin
is allowed in graphs or constructions like this so please encourage candidates to take care with graph
drawing and diagrams for future examinations. The arrow heads were allowed at both sided of the line to
show the difference in the energy at the 2 points identified but ideally one arrow head at the peak of the
graph should be shown. For 13ai in this example the arrow gains credit as it is accurately drawn.
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Exemplar 4

1600
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Reaction progress
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This was a frequently seen response, with arrows pointing at the peak and labels rather than using the
graph to show the precise values.

Question 13(b)

(b) The reaction in the graph is exothermic.

Explain why. Use ideas about bonds.

Only very high ability candidates gained credit here. There was almost no description of endothermic
and exothermic processes related to breaking and forming of bonds. If candidates did gain credit it was
for the recognition that an exothermic reaction releases energy to the surroundings. This appears well
taught as well over half the candidates gained this mark.

18 © OCR 2018
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Question 13(c)
(c) Hydrogen burns in oxygen to form water.

Look at the equation for the reaction.

2H, +0, — 2H,0

Average
Bond | bond energy

(kJ /mol)
H-H 436
H-0 464
0=0 498

Calculate the energy change for this reaction.

Use the average bond energies shown in the table.

ANSWET = ..o kd/mol [3]

Candidates were generally able to calculate the energy needed to break the bonds as 1370. Fewer
candidates could correctly calculate the energy released when new bonds form as 1856. The most
common incorrect value was 1868. Candidates who correctly calculated these values struggled to
subtract the bigger value from the smaller value to give a negative number. These compounded errors
meant only the very high ability candidates 3 marks.

Exemplar 5

g2 + 19 =

5 ;170“
H-H A2 U
=0 X 4=ty 2e (17 + H-0¥Le f&

1400 - CRIEEASS

430K

Answer = .... eeeee Kd /ol [3]

19 © OCR 2018




GCSE (9-1) Gateway Science Combined Science A - J250/09 - Summer 2018 Examiners’ report

The organisation of answers was generally poor. This candidate has correctly calculated the energy
needed to break the bonds in H, and O, but has not correctly identified the bonds present in H,O. The
final subtraction also is incorrect and would give a positive number rather than subtracting the energy
released when new bonds form from the energy needed to break the bonds.

Exemplar 6

o | . ; 4 &,
Hy —>r-t+ ‘01'0*0‘ e - H\-g" H*O/Hﬂ:

2 x 43¢ + 4Q% —> l%x Lfeq
= 1%@%«6 1270 —> 1886

-mss |%570- 1856 o _ | M

= 4306 | Answer = "q@@ kJ4mol [3]

This is an excellent example of where the candidate has laid out their workings carefully, even drawing
the structures to ensure the correct binds were identified. The calculation is easy to follow. They have
also included the essential negative sign.

Question 14(a)

14 A student reacts an acid with a metal carbonate.

(a) Complete the word equation for the reaction.

Acid + Metal Carbonate — .....cccvveeiicciiiiiie F i, F o [1]

This question had one of the higher number of blank spaces on the examination. The general equation
for a reaction of an acid plus a metal carbonate should be recall. Common errors included ‘carbon’ rather
than ‘carbon dioxide’, ‘hydrogen’ instead of ‘carbon dioxide’ and ‘metal’ instead of ‘salt’. Centres need to
be aware that candidates may be asked to recall general equations such as this.

Question 14(b)

(b) The student uses universal indicator in his experiment.

Why did the student use universal indicator?

Most candidates could give the purpose of using universal indicator to determine the pH of the reaction.

20 © OCR 2018
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Question 14(c)

(c) An acid has a pH of 3. The hydrogen ion concentration of the acid is 1 x 10~3mol/dm3.
A different acid has a pH of 1.

What is the hydrogen ion concentration of this acid?

ANSWET = ...oceveiceceeeeeeeeeeaer e (mol/dm3) [1]

Over half the candidates could calculate the concentration of hydrogen ions and give this value in
standard form. Few candidates actually gave their working in the space provided. They were not asked
to show workings but good practice would suggest this should be done for all calculations.

21 © OCR 2018
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Question 14(d)(i)

(d) A student has two different acids and one alkali.

. She adds 25cm3 of the alkali to Acid A

*  She records the maximum temperature rise for the reaction using the equipment below

She repeats the experiment with Acid A several times to get 6 results in total

She repeats the whole experiment using Acid B.

A

It - Lid

Thermometer

Polystyrene cup

Acid and alkali

Look at the student's results.

Maximum temperature rise (°C)
1 2 3 4 5 6
AcidA | 122 11.0 12.6 12.5 12.4 8.9

Acid B 4.1 3.2 42 3.9 3.9 1.0

(i) What is the range of the results for Acid A?

A very high number of candidates gave the answer of 3.7, which was judged to be allowed in this
examination. Centres need to be aware that in future examinations a result which lies outside an
acceptable range (anomalous result) would be ignored when calculating the range. In this examination
the result for experiment 6 should be judged to lie outside the acceptable range and candidates should
be encouraged to treat this as an anomalous result and ignore this value when calculating the range.

Therefore the preferred response to gain credit as the range would be from 11.0 to 12.6 and so
calculated to be 1.6.

22 © OCR 2018
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Question 14(d)(ii)
(ii) Evaluate the quality of the student's results.

Communication of ideas was an issue here for some candidates. Key scientific terminology was often
missing from responses that were close to describing the results. The first issue was the identification of
the anomalous results. Both acids had an anomalous result for experiment 6. This was the mark
candidates were credited in most cases. There was little identification of the results in experiment 2
being anomalous — but to a lesser extent. Only higher ability candidates had the confidence to describe
the remaining results as ‘good quality’. Very few stated that results 1,3,4 and 5 were actually repeatable.

Question 15*

15* The table gives information about three polymers A, B and C.

Polymer M‘“"“(’,‘,%)P oint | Relative Flexibility a"}"‘:“;’:% ;‘“;:‘:;‘;
A 70 Flexible 0.91 1.7
B 150 Rigid 132 12.1
c 230 Rigid 0.98 25.2

Explain which polymer would be best to make a plastic storage box.

Relate the relative flexibility of polymers A, B and C to a simple model of their structures.

23 © OCR 2018
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Only higher ability candidates were credited level 3. The question asked candidates to relate the relative
flexibility of the polymers to a simple model of their structure. It was hoped that candidates would identify
polymer C as the best polymer to use as its relative strength would mean it wouldn’t break, its density
would mean it was fairly lightweight to carry and its relative flexibility meant it would not bend or lose its
shape. (Melting point was not considered as room temperature would not get this high.) The properties
then needed to be related to their structures. This was rarely attempted. It was expected that candidates
would relate crosslinking to polymers B and C and weak intermolecular forces between the polymer
chains would allow A to have its flexibility. Candidates were expected to process the information they
were given to discuss the properties and structures. Lower ability candidates could identify polymers B or
C as the best polymers to use and were credited level 1.

Question 16(a)

16 The molecule below has a simple molecular structure. It has a boiling point of 36.1°C.

|
H

T
I—(L—I
I—O—I
I—QO—21I
I—QO—23I

(a) Explain why the molecule has a low boiling point.

Candidates who struggled to discuss the correct type of bonding in question 11(a) also tended to
struggle with this question for the opposite reason. They talked about covalent bonds as this is what they
were shown in the displayed formula in the stem of the question. Only higher ability candidates could
clearly state weak intermolecular forces between the molecules were responsible for the low boiling
point. Many incorrect responses discussed ‘weak covalent bonds’ or ‘forces between the atoms’ and so
were unable to have marks credited.

Exemplar 7
Wb hes o fen oailing perak beeause (e
nev@g s teqinred Lo Breall (G Siage

iabhetseen eackh abom_

LR} L R e T

This response describes the breaking of the covalent bond between the atom rather than the low boiling
point being related to the weak intermolecular forces between the molecules. Unfortunately this was a
common misconception.
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Question 16(b)

(b) Look at the displayed formula of carbon dioxide.
0=C=0
The bonds between the carbon atom and the oxygen atoms are covalent bonds.
Draw a ‘dot and cross’ diagram to show the bonding in carbon dioxide.

Only draw the outer shell electrons.

[2]

Candidates’ responses were generally not creditworthy. Almost all candidates attempted covalent dot
and cross diagrams (a very small number were ionic). Errors included insufficient numbers of electrons
involved in the two double covalent bonds, choosing instead to give single bonds between carbon and
oxygen and placing pairs of electrons on the ring of carbon. Lower ability candidates gave the wrong
formula for the molecule of carbon dioxide, usually CO rather than CO,.Almost all candidates did use the
‘dot and cross’ symbols as directed in the question. Centres could perhaps encourage candidates to do
a quick check of full shells to ensure their diagrams are feasible.

Exemplar 8

Dot and cross diagrams were generally well drawn but as you can see from this example the candidate
has ensured the oxygen atoms have 8 electrons in their outer shell but unfortunately no electrons are
shared so carbon only has 4 electrons in its outer shell.
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Question 16(c)
(c) Some elements bond to form compounds by ionic bonding.
Describe what is meant by ionic bonding.

This question was only answered well by the very high ability candidates. They often identified there was
a transfer of electrons but did not show which element (metal or non-metal) lost or gained the electrons.
The idea of electrostatic attraction between oppositely charged ions was rarely seen. Responses were
often confused.
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Question 17(a)

17 The atomic model has changed over time.

J.J.Thomson suggested the ‘plum pudding’ model of atoms. Rutherford, working with Geiger and
Marsden, tested J.J.Thomson's ‘plum pudding’ model.

Look at the diagram of the experiment they did.

Undeflected particles Gold foil
Slightly deflected particles

Greatly deflected particles o particle ray tube

(a) What conclusions did Rutherford, Geiger and Marsden draw from the experiment?

Explain how their results supported their conclusions.

.. [4]

The main ideas of the Rutherford et al experiment was that the unexpected movement of the alpha
particles lead to a new suggested structure of the atom. Rutherford’s conclusions were based on the
movement of the alpha particles so it was expected that candidates would be able to link the movement
of particles to new ideas about the atom. That was rarely seen. Instead, candidates repeated the
information about deflection of particles without giving any further information.

‘Most particles went straight through the gold foil showing the atom was mainly empty space’ was the
most common two marks credited. Candidates had to add the detail about the number of particles
involved in each deflection (or not) as this was not given on the diagram.

Candidates tended to use the word ‘some’ as a substitute for knowing the proportions of particles
identified in each conclusion. This was allowed for the second idea of ‘some’ or ‘few’ alpha particles were
slightly deflected due to the nucleus being positive.

The last conclusion had to include the idea of ‘very few’ alpha particles were ‘greatly’ deflected as these
alpha particles showed that most of the mass of the atom was found in a central nucleus.

A good distribution of marks were seen for this question.
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Question 17(b)

(b) Rutherford, Geiger and Marsden published their results.

Why is it important that scientists publish their results?

Candidates of all abilities accessed this question with several inventive reasons seen as to why
scientists share their ideas. A Lot of creditworthy ideas were seen.

Question 17(c)

(c) What new idea did Bohr add to the model of the atom?

Candidates could usually give ideas about electrons occupying shells or energy levels. Where
candidates had misconceptions were surrounding the ideas about the nucleus and neutrons. This
question was generally well answered.

Question 18

18 Ammonium carbonate reacts with nitric acid. Ammonium nitrate, water and carbon dioxide are
made.

Look at the equation for the reaction.
(NH,),CO, + 2HNO; — 2NH,NO, + H,0 + CO,

Calculate the mass of ammonium nitrate, NH,NO,, that can be made from 3.84g of
ammonium carbonate, (NH,),CO,.
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This question had the highest amount of blank spaces on the examination. Candidates struggled to
engage fully with the question to calculate the reacting mass. A number of higher ability candidates
successfully calculated the number of moles of ammonium carbonate used in the reaction but they did
not know what to do with the information to get to the mass of ammonium nitrate made.

Responses were disorganised and lots of crossing out was seen all over the page. Perhaps centres
could guide candidates to list the important information from the question, give an equation for the
calculation and substitute number followed by the evaluation of the numbers to give a final answer. This
may give more clarity to responses in future examinations.

Exemplar 9

L0 LN > oy 0+
318U -

My 0f (mﬂ-q)tcozﬁ-

Y L
E “’\"}lo\) -]—-( ] \(@).1—- fl Y]’A) + Lg-xu? Answer=!g[21
= g |
My 0F ZENHYNO;
(1x10) #{xu)+ (¥ +F (3 xI4)
- o~

My N

YY\D )=

~ e % A AL

This is an example of a very well presented calculation that is easy to follow. Excellent example of how a
calculation of this type should be expressed. This also allows the candidate the ability and confidence to
complete the calculation. Several candidates stopped at 3.2 rather than using the stoichiometry of the
equation to find the mass of ammonium nitrate made. It is fine to use the space below the answer line
provided the candidate stays within the boxed area.
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Question 19

19 Methane, CH4, is the simplest alkane.

The diagrams below are three ways to show the structure of methane.

B c

Write about the advantages and disadvantages of each of these diagrams.

This question was generally well answered by candidates. The difficulty seemed to be in communicating
their ideas in a scientific way. The diagrams clearly have scientific merit and the candidates were
essentially asked to compare the merit of the diagrams.

Candidates often commented on which they though was the ‘best’ diagram but this was not asked for in
the question. Ideas about the relative size of the atoms and the type of bonding were seen less
frequently than ideas about the 2D and 3D nature of the diagrams or the number and types of atoms
present.

Copyright acknowledgement
Section A, Q13

OCR is aware that third party material appeared in this examination but it has not been possible to
identify and acknowledge the source.

30 © OCR 2018




Supporting you

For further details of this qualification please visit the subject webpage.

Review of results

If any of your students’ results are not as expected, you may wish to consider one of our review of results
services. For full information about the options available visit the OCR website. If university places are
at stake you may wish to consider priority service 2 reviews of marking which have an earlier deadline to
ensure your reviews are processed in time for university applications.

active

Active Results offers a unique perspective on results data and greater opportunities to understand
students’ performance.

It allows you to:

+  Review reports on the performance of individual candidates, cohorts of students and whole
centres

« Analyse results at question and/or topic level
« Compare your centre with OCR national averages or similar OCR centres.

« Identify areas of the curriculum where students excel or struggle and help pinpoint strengths and
weaknesses of students and teaching departments.

http://www.ocr.org.uk/administration/support-and-tools/active-results/

Hub

Your route to OCR'’s teacher training

Attend one of our popular CPD courses to hear exam feedback directly from a senior assessor or drop in
to an online Q&A session.

https://www.cpdhub.ocr.org.uk



http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
http://www.ocr.org.uk/administration/support-and-tools/active-results/
https://www.cpdhub.ocr.org.uk

Wed like to know your view on the resources we produce. By
clicking on the 'Like" or 'Dislike’ button you can help us to ensure
that our resources work for you. When the email template pops
up please add additional comments if you wish and then just click
‘Send’ Thank you.

Whether you already offer OCR quialifications, are new to OCR, or
are considering switching from your current provider/awarding
organisation, you can request more information by completing the
Expression of Interest form which can be found here:
www.ocrorg.uk/expression-of-interest

OCR Resources: the small print

OCR'’s resources are provided to support the delivery of OCR
qualifications, but in no way constitute an endorsed teaching
method that is required by OCR. Whilst every effort is made

to ensure the accuracy of the content, OCR cannot be held
responsible for any errors or omissions within these resources.
We update our resources on a regular basis, so please check the
OCR website to ensure you have the most up to date version.

This resource may be freely copied and distributed, as long as
the OCR logo and this small print remain intact and OCR is
acknowledged as the originator of this work.

Our documents are updated over time. Whilst every effort is made
to check all documents, there may be contradictions between
published support and the specification, therefore please use the
information on the latest specification at all times. Where changes
are made to specifications these will be indicated within the
document, there will be a new version number indicated, and a
summary of the changes. If you do notice a discrepancy between
the specification and a resource please contact us at:

resources.feedback@ocr.org.uk.

OCR acknowledges the use of the following content:
Square down and Square up: alexwhite/Shutterstock.com

Please get in touch if you want to discuss the accessibility of
resources we offer to support delivery of our qualifications:

resources.feedback@ocr.org.uk

Looking for a resource?

There is now a quick and easy search tool to help find free resources
for your qualification:

www.ocr.org.uk/i-want-to/find-resources

www.ocr.org.uk
OCR Customer Contact Centre

General qualifications

Telephone 01223 553998

Facsimile 01223 552627

Email general.qualifications@ocr.org.uk

OCR is part of Cambridge Assessment, a department of the University of
Cambridge. For staff training purposes and as part of our quality assurance
programme your call may be recorded or monitored.

© OCR 2018 Oxford Cambridge and RSA Examinations is a Company
Limited by Guarantee. Registered in England. Registered office The
Triangle Building, Shaftesbury Road, Cambridge, CB2 8EA. Registered
company number 3484466. OCR is an exempt charity.

RLROA .
&
o
Cambridge - \ MANAGEN &\1
Assessment 508001 001



mailto:resources.feedback%40ocr.org.uk?subject=I%20liked%20the%20GCSE%20%289-1%29%20Gateway%20Science%20Combined%20Science%20A%20-%20J250/09%20Summer%202018%20series
mailto:resources.feedback%40ocr.org.uk?subject=I%20disliked%20the%20GCSE%20%289-1%29%20Gateway%20Science%20Combined%20Science%20A%20-%20J250/09%20Summer%202018%20series
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:general.qualifications%40ocr.org.uk?subject=
http://www.ocr.org.uk
http://www.ocr.org.uk/i-want-to/find-resources/

	Contents
	Introduction
	Paper 9 series overview
	Question 1
	Question 2
	Question 3
	Question 4
	Question 5
	Question 6
	Question 7
	Question 8
	Question 9
	Question 10

	Section B
	Question 11
	Exemplar 1

	Question 11(b)
	Question 11(c)(i)
	Question 11(c)(ii)
	Question 11(c)(iii)
	Question 12(a)
	Exemplar 2

	Question 12(b)
	Question 12(c)(i)
	Question 12(c)(ii)
	Question 13(a)(i)
	Question 13(a)(ii)
	Exemplar 3
	Exemplar 4

	Question 13(b)
	Question 13(c)
	Exemplar 5
	Exemplar 6

	Question 14(a)
	Question 14(b)
	Question 14(c)
	Question 14(d)(i)
	Question 14(d)(ii)
	Question 15*
	Question 16(a)
	Exemplar 7

	Question 16(b)
	Exemplar 8

	Question 16(c)
	Question 17(a)
	Question 17(b)
	Question 17(c)
	Question 18
	Exemplar 9

	Question 19



<<

  /ASCII85EncodePages false

  /AllowTransparency false

  /AutoPositionEPSFiles true

  /AutoRotatePages /All

  /Binding /Left

  /CalGrayProfile (Dot Gain 20%)

  /CalRGBProfile (sRGB IEC61966-2.1)

  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)

  /sRGBProfile (sRGB IEC61966-2.1)

  /CannotEmbedFontPolicy /Warning

  /CompatibilityLevel 1.6

  /CompressObjects /Tags

  /CompressPages true

  /ConvertImagesToIndexed true

  /PassThroughJPEGImages true

  /CreateJobTicket false

  /DefaultRenderingIntent /Default

  /DetectBlends true

  /DetectCurves 0.0000

  /ColorConversionStrategy /LeaveColorUnchanged

  /DoThumbnails false

  /EmbedAllFonts true

  /EmbedOpenType false

  /ParseICCProfilesInComments true

  /EmbedJobOptions true

  /DSCReportingLevel 0

  /EmitDSCWarnings false

  /EndPage -1

  /ImageMemory 1048576

  /LockDistillerParams false

  /MaxSubsetPct 100

  /Optimize true

  /OPM 1

  /ParseDSCComments true

  /ParseDSCCommentsForDocInfo true

  /PreserveCopyPage true

  /PreserveDICMYKValues true

  /PreserveEPSInfo true

  /PreserveFlatness false

  /PreserveHalftoneInfo false

  /PreserveOPIComments false

  /PreserveOverprintSettings true

  /StartPage 1

  /SubsetFonts true

  /TransferFunctionInfo /Apply

  /UCRandBGInfo /Preserve

  /UsePrologue false

  /ColorSettingsFile ()

  /AlwaysEmbed [ true

  ]

  /NeverEmbed [ true

  ]

  /AntiAliasColorImages false

  /CropColorImages false

  /ColorImageMinResolution 300

  /ColorImageMinResolutionPolicy /OK

  /DownsampleColorImages true

  /ColorImageDownsampleType /Bicubic

  /ColorImageResolution 150

  /ColorImageDepth -1

  /ColorImageMinDownsampleDepth 1

  /ColorImageDownsampleThreshold 1.50000

  /EncodeColorImages true

  /ColorImageFilter /DCTEncode

  /AutoFilterColorImages true

  /ColorImageAutoFilterStrategy /JPEG

  /ColorACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /ColorImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000ColorACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000ColorImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasGrayImages false

  /CropGrayImages false

  /GrayImageMinResolution 300

  /GrayImageMinResolutionPolicy /OK

  /DownsampleGrayImages true

  /GrayImageDownsampleType /Bicubic

  /GrayImageResolution 150

  /GrayImageDepth -1

  /GrayImageMinDownsampleDepth 2

  /GrayImageDownsampleThreshold 1.50000

  /EncodeGrayImages true

  /GrayImageFilter /DCTEncode

  /AutoFilterGrayImages true

  /GrayImageAutoFilterStrategy /JPEG

  /GrayACSImageDict <<

    /QFactor 0.40

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /GrayImageDict <<

    /QFactor 0.15

    /HSamples [1 1 1 1] /VSamples [1 1 1 1]

  >>

  /JPEG2000GrayACSImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /JPEG2000GrayImageDict <<

    /TileWidth 256

    /TileHeight 256

    /Quality 30

  >>

  /AntiAliasMonoImages false

  /CropMonoImages false

  /MonoImageMinResolution 1200

  /MonoImageMinResolutionPolicy /OK

  /DownsampleMonoImages true

  /MonoImageDownsampleType /Bicubic

  /MonoImageResolution 600

  /MonoImageDepth -1

  /MonoImageDownsampleThreshold 1.50000

  /EncodeMonoImages true

  /MonoImageFilter /CCITTFaxEncode

  /MonoImageDict <<

    /K -1

  >>

  /AllowPSXObjects false

  /CheckCompliance [

    /None

  ]

  /PDFX1aCheck false

  /PDFX3Check false

  /PDFXCompliantPDFOnly false

  /PDFXNoTrimBoxError true

  /PDFXTrimBoxToMediaBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXSetBleedBoxToMediaBox true

  /PDFXBleedBoxToTrimBoxOffset [

    0.00000

    0.00000

    0.00000

    0.00000

  ]

  /PDFXOutputIntentProfile ()

  /PDFXOutputConditionIdentifier ()

  /PDFXOutputCondition ()

  /PDFXRegistryName ()

  /PDFXTrapped /False



  /CreateJDFFile false

  /Description <<

    /ENU ([Based on '[High Quality Print]'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)

  >>

  /Namespace [

    (Adobe)

    (Common)

    (1.0)

  ]

  /OtherNamespaces [

    <<

      /AsReaderSpreads false

      /CropImagesToFrames true

      /ErrorControl /WarnAndContinue

      /FlattenerIgnoreSpreadOverrides false

      /IncludeGuidesGrids false

      /IncludeNonPrinting false

      /IncludeSlug false

      /Namespace [

        (Adobe)

        (InDesign)

        (4.0)

      ]

      /OmitPlacedBitmaps false

      /OmitPlacedEPS false

      /OmitPlacedPDF false

      /SimulateOverprint /Legacy

    >>

    <<

      /AddBleedMarks false

      /AddColorBars false

      /AddCropMarks false

      /AddPageInfo false

      /AddRegMarks false

      /BleedOffset [

        0

        0

        0

        0

      ]

      /ConvertColors /NoConversion

      /DestinationProfileName ()

      /DestinationProfileSelector /NA

      /Downsample16BitImages true

      /FlattenerPreset <<

        /PresetSelector /MediumResolution

      >>

      /FormElements false

      /GenerateStructure true

      /IncludeBookmarks false

      /IncludeHyperlinks false

      /IncludeInteractive false

      /IncludeLayers false

      /IncludeProfiles true

      /MarksOffset 6

      /MarksWeight 0.250000

      /MultimediaHandling /UseObjectSettings

      /Namespace [

        (Adobe)

        (CreativeSuite)

        (2.0)

      ]

      /PDFXOutputIntentProfileSelector /NA

      /PageMarksFile /RomanDefault

      /PreserveEditing true

      /UntaggedCMYKHandling /LeaveUntagged

      /UntaggedRGBHandling /LeaveUntagged

      /UseDocumentBleed false

    >>

    <<

      /AllowImageBreaks true

      /AllowTableBreaks true

      /ExpandPage false

      /HonorBaseURL true

      /HonorRolloverEffect false

      /IgnoreHTMLPageBreaks false

      /IncludeHeaderFooter false

      /MarginOffset [

        0

        0

        0

        0

      ]

      /MetadataAuthor ()

      /MetadataKeywords ()

      /MetadataSubject ()

      /MetadataTitle ()

      /MetricPageSize [

        0

        0

      ]

      /MetricUnit /inch

      /MobileCompatible 0

      /Namespace [

        (Adobe)

        (GoLive)

        (8.0)

      ]

      /OpenZoomToHTMLFontSize false

      /PageOrientation /Portrait

      /RemoveBackground false

      /ShrinkContent true

      /TreatColorsAs /MainMonitorColors

      /UseEmbeddedProfiles false

      /UseHTMLTitleAsMetadata true

    >>

  ]

>> setdistillerparams

<<

  /HWResolution [2400 2400]

  /PageSize [612.000 792.000]

>> setpagedevice



