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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.
A selection of candidate answers are also provided. 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 and the mark scheme can be downloaded from OCR.
Advance Information for Summer 2022 assessments

To support student revision, advance information was published about the focus of exams for Summer
2022 assessments. Advance information was available for most GCSE, AS and A Level subjects, Core
Maths, FSMQ, and Cambridge Nationals Information Technologies. You can find more information on
our website.

Would you prefer a Word version?
Did you know that you can save this PDF as a Word file using Acrobat Professional?
Simply click on File > Export to and select Microsoft Word

(If you have opened this PDF in your browser you will need to save it first. Simply right click anywhere on
the page and select Save as . . . to save the PDF. Then open the PDF in Acrobat Professional.)

If you do not have access to Acrobat Professional there are a number of free applications available that
will also convert PDF to Word (search for PDF to Word converter).
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Paper 9 series overview

Welcome to the report for this Higher tier Chemistry component assessing topics C1 to C3 (and CS7) of
the Gateway Combined Science qualification. It is pleasing to see candidates being given the opportunity
to demonstrate their knowledge in examinations once again.

Centres have clearly put a huge amount of effort into getting candidates ready for the examination series
through the difficult times of the previous 2 years. | hope to guide you through areas of the specification
where candidates performed well and those areas where common misconceptions occurred.

Candidates who performed well on the paper tended to have a good grasp of atomic structure and types
of bonding. Being able to identify covalent, ionic and metallic bonding characteristics was a key area
where demonstrating understanding led to success.

Some candidates appeared to struggle with AO3 style questions where they had to apply their
knowledge to different situations, particularly where the command words asked candidates to explain
using their own scientific ideas. Understanding the command words for each question is an essential
part of the preparation for the examinations. Without this preparation candidates may struggle to access
the question and will be limited in how they demonstrate their knowledge and understanding of the
specification being assessed.

Candidates who did well on this paper Candidates who did less well on this paper
generally did the following: generally did the following:

o Expressed their ideas about covalent ¢ Mixed up ideas of covalent bonds and
bonding clearly intermolecular forces

e Described the transfer of electrons in ionic o Found it difficult to express their ideas
bonding about the properties of large covalent

e |dentified errors in an electrolysis set up molecules such as fullerenes
and suggested improvements e Explained their ideas about improvements

e Added their scientific ideas to explain they could make to electrolysis circuits
trends in data e Drew a metallic bonded structure and

e Described metallic bonding described its properties

e Wrote a balanced symbol equation for a ¢ Related the trends in properties of group 7
metal reacting with water halides to the properties of simple

e Calculated accurately (e.g. the number of covalent molecules
moles and the concentration of solution) e Constructed a balanced symbol equation

e Explained pH changes during a e Used a calculated value for moles to
neutralisation reaction calculate concentration

e Used ideas about oxidation and reduction e Described a neutralisation reaction in
to explain what is happening in a reaction terms of concentration of hydrogen ions

and pH changes

5 © OCR 2022
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Section A overview

Candidates performed well in Questions 1-3. Questions 4-6 and Questions 9-10 were each answered
correctly by roughly half of candidates. Questions 7 and 8 were more challenging, with a much larger
proportion of candidates not being able to identify the correct answer.

Multiple choice questions can be time consuming and difficult to answer. Teachers need to train
candidates to work through this style of questions in the same way they would prepare candidates for
other sections of the exam.

Question 1
1 Amolecule of glucose has the molecular formula C;H,,0,.
What is the empirical formula of glucose?
A CHO
B CH,0O
C  CgHy06
D

(CO)6H12

Your answer 1]

The majority of candidates could identify the empirical formula of glucose.

Question 2
2 The equation shows the reaction between carbon dioxide, CO,, and hydrogen, H,.
CO,+H, = CO+H,0

What has been reduced in this reaction?

A CO
B CO,
C H,
D H,0

Your answer [1]

A large number of candidates could determine that carbon dioxide had been reduced.

6 © OCR 2022
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Question 3

3 Which statement describes the isotopes of an element?

A

C

D

Atoms that have different numbers of protons but the same number of electrons.
Atoms that have different numbers of protons but the same number of neutrons.
Atoms that have the same number of protons but different numbers of electrons.

Atoms that have the same number of protons but different numbers of neutrons.

Your answer

Examiners’ report

1]

Candidates had been well trained to identify the similarities and differences in the number of protons and
neutrons in isotopes.

Question 4

4  Which substance is an example of a formulation?

A

B
Cc
D

A macromolecule
A metal
An alloy

An ionic compound

Your answer

[1]

Roughly half of candidates could define a formulation as an alloy.

© OCR 2022
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Question 5

5 The diagram shows a chromatogram produced by paper chromatography.

Solvent front

15cm

10cm

Base line

What is the Rf value?

A

B
Cc
D

-10

-5

0.67

1.5

Your answer

Examiners’ report

[1

D was commonly incorrectly given as a response, perhaps because candidates had divided the numbers

the wrong way around. An Rs value should be less than 1 and cannot be a negative number.

© OCR 2022
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Question 6
6 The table shows some information about four different acids.
Acid NumI::,.)er of Particle_s per | Degree oE ionisation
cm® of acid solution (%)
A high 1
B low | 1
C high 100
D low 100

Which acid is a dilute solution of a strong acid?

Your answer [1]

Understanding the difference between concentration and strength was assessed here. Around half of
candidates identified acid D as the one with a low concentration and a high strength. There was no
obvious pattern in the incorrect responses.

Question 7
7 The ionic equation shows the reaction of chlorine, Clz, with sodium bromide, NaBr.

Cl,+2Na* + 2Br~ —> Br, + 2Na* + 2CI~
What is the simplest ionic equation for this reaction?
A Cl, + 2NaBr — Br, + 2NaCl
B Cl,+Na"+Br~—> Br,+Na"+CI~
C Cl,+Br~ = Br,+CI~
D Ci,+2Br~ = Br,+2Cl"

Your answer [1]

Candidates found this question on ionic equations challenging. The majority of candidates chose
equation C (an unbalanced ionic equation) or equation A (a balanced equation that is not ionic).

9 © OCR 2022
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Question 8
8 The diagram shows the reaction of hydrogen, H,, and oxygen, O,, to make water, H,0.
(@]
H—H H/ \H
+ O0=—=0Q — O
H—H N\
The energy required to break all the H-H and O=0 bonds is 1368 kJ/mol.

The energy change for the reaction is —484 kJ/mol.

What is the bond energy for the O—H bond?

A  463kJ/mol
B 884kJ/mol
C 926kJ/mol

D 1852kJ/mol

Your answer [1]

The majority of candidates found this question a challenge. Often C was chosen suggesting that some
candidates calculated the bond energy for each molecule or didn’'t remember that 1852 kJ / mol was
associated with the production of 2 water molecules.

Question 9
9 Asolution has a pH of 3.
The solution is diluted with water by a factor of 1000.

What is the pH of the solution after dilution?

A 2
B 4
C 5
D 6
Your answer [1]

The majority of candidates found this question challenging.

10 © OCR 2022
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Question 10
10 What is the definition of the mole?
A One mole contains 1g of atoms.
B One mole contains 6.022 x 1023 particles.
C One mole is equal to the relative atomic mass of an element.

D One mole is the number of atoms contained in one molecule.

Your answer [1]

Where candidates gave an incorrect response, there was no real pattern in their answers. Around half of
candidates correctly identified B as the definition of a mole.

11 © OCR 2022
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Section B overview

This section contains some longer answer questions. Candidates who read the full stem of the question
and referred back to diagrams or tables of data when preparing their answers, tended to provide
stronger responses. Common misconceptions have been highlighted. Candidates varied significantly in
their ability. The lack of exam readiness was evident from the start of the section and seem to make it
difficult for some candidates to interpret what the question was asking them to do.

Question 11 (a) (i)
11 Fullerenes are allotropes of carbon that have many uses.

Fig. 11.1 shows a molecule of a fullerene.

Fig. 1.1

(a) (i) Which group of allotropes contain this fullerene?
Tick one (V) box.
Inorganic
Organic

Physical

B [1]

A large number of candidates found it a challenge to identify organic as the group to which fullerenes
belong.

12 © OCR 2022
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Question 11 (a) (ii)
(i) What is the approximate size of a molecule of this fullerene?
Tick one (V') box.

1x107"®m

1% 10" 10m

1%107°m

[1

This question gave a mix of answers with around half of the candidates correctly identifying the size of
the fullerene molecule.

Question 11 (b) (i)
(b) The carbon atoms in fullerenes are joined by covalent bonds.

(i) Explain how two atoms of carbon form a covalent bond.

Most candidates could identify the fact that a covalent bond occurs by the sharing of electrons. Fewer
candidates explained how just one covalent bond forms. Several candidates described the sharing of 4
electrons from each carbon atom. This may be true for carbon in a compound such as methane, but in
this question they were asked about ‘a’ covalent bond.

Question 11 (b) (ii)

(ii) How many covalent bonds does one atom of carbon form in a molecule of fullerene, as
shown in Fig. 11.17?

This question was well answered with the majority of candidates scoring the mark.

13 © OCR 2022
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Question 11 (c)
(c) The model used to show the molecule of fullerene in Fig. 11.1 has limitations.
The table shows some statements about the model.
Which statements about this model are true, and which are false?

Tick one (v') box in each row.

True False

It shows the length of the covalent bonds.

It shows the size of the carbon atoms.

It shows the three-dimensional shape of the molecule.

[2]

Most candidates scored 2 marks on this question, and almost all candidates scored at least 1 mark.
Some candidates seemed unsure about the length of the covalent bond and the size of the carbon atom.

14 © OCR 2022
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Question 11 (d) (i)
(d) Fullerenes can be used as lubricants. Lubricants reduce the friction between moving parts.

Fig. 11.2 shows a lubricant being sprayed onto the chain of a motorbike.

Fig. 11.2

(i) Explain why fullerenes can be used as lubricants.

Use ideas about the structure and bonding of the fullerene shown in Fig. 11.1 in your
answer.

Misconception

The difference between covalent bonds and intermolecular forces was misunderstood.
Candidates found it difficult to explain high melting points and often talked about breaking the
covalent bonds within the molecule rather than the intermolecular forces.

Centres could look to resources such as these BEST materials to address misconceptions with
this kind of question.

Answers to this question often included lots of misconceptions about bonding. Candidates often
described ‘layers sliding over each other’, yet the molecule is spherical and has no layers. In this case,
this is a good lubricant because the molecules of fullerene slide over each other. Candidates found it a
challenge to evaluate their knowledge from other allotropes of carbon such as graphite and apply it into
this situation. Only a small number of candidates could correctly describe the weak intermolecular forces
which allowed this sliding of the molecules to occur.

15 © OCR 2022


https://www.stem.org.uk/best/chemistry-earth-science/big-idea-particles-and-structure

GCSE (9-1) Gateway Science Combined Science A - J250/09 - Summer 2022 Examiners’ report

Question 11 (d) (ii)
(if) Alubricant may need to be used at high temperatures.
Explain why fullerenes can be used at high temperatures.

Use ideas about the structure and bonding of the fullerene shown in Fig. 11.1 in your
answer.

A significant number of candidates scored at least 1 mark on this question. The most common number of
marks given was 1. Candidates generally identified the covalent bonding. The identification of ‘strong’ or
‘many’ covalent bonds seemed to be the challenging aspect of this question. Again there were
misconceptions evident surrounding covalent bonds and intermolecular forces. Often the two were
confused.

Exemplar 1

This candidate has discussed the bonds between carbon atoms as intermolecular forces rather than
covalent bonds. This kind of response was commonly seen. This candidate scored 0 marks as they have
confused the overcoming of intermolecular forces to melt a substance, with the breaking of the covalent
bonds between the carbon atoms.

16 © OCR 2022
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Question 12 (a)
12 Potassium chloride, KC1, is an ionic compound.
It is made from potassium ions, K*, and chloride ions, CI~.
(a) Explain why potassium is found in Group 1 of the Periodic Table.

Use ideas about the arrangement of electrons in an atom of potassium.

Most candidates could recall that there is one electron in the outer shell of a potassium atom.

Question 12 (b)

(b) Explain how an atom of potassium reacts with an atom of chlorine to make potassium chloride.

Misconception

Covalent and ionic bonding was confused in this question. Candidates talked about potassium
losing an electron but then later discussed it sharing electrons to make a full outer shell.

This question was generally well answered. Candidates who scored here usually scored both marks.
There were lots of examples of unclear communication and contradictions (for example, where both ionic
and covalent ideas were put forward). There was a wide range of approaches to expressing the
information here. Candidates could simply write ‘potassium transfers one electron to chlorine’ to achieve
2 marks.

17 © OCR 2022
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Question 12 (c)

(c) Astudent electrolyses potassium chloride.

The diagram shows the equipment they use.

f

__\Wooden splints

| -:/Solid potassium chloride

The student’s experiment does not work.

Describe and explain two ways the student could change the experiment to make it work.

The command words for this question are ‘describe’ and ‘explain’. A large number of candidates were
given 2 or 3 marks on this question because they could describe the change they would make, but often
forgot to explain why this change would now make the experiment work. The most common omission
was the idea of using a liquid or solution to allow there to be ions that are free to move.

18 © OCR 2022
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Question 12 (d)

(d) In the successful electrolysis of potassium chloride, potassium is made at the cathode.

Explain how potassium atoms are made from potassium ions.

This question expected the candidates to recall that positive potassium ions would be attracted to the
cathode where they would gain one electron. A significant proportion of candidates were unable to score
due to the contradictions they made when discussing sharing electrons rather than ions moving and
collecting electrons from the positive terminal. Some candidates wisely wrote a balanced half equation
which was enough to score 2 out of the 3 marks available in the question.

19 © OCR 2022
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Question 13*

13* Hydrogen can form compounds with the Group 7 elements. These compounds are simple covalent

molecules.

For example,

hydrogen + chlorine —> hydrogen chloride

Hy, +

Cl, — 2HCI

When simple covalent molecules are heated, they thermally decompose back into their elements.

For example,

hydrogen chloride — hydrogen + chlorine

2HCI

—> H, + Cl,

Tables 13.1 and 13.2 show information about the compounds formed from hydrogen and some

Group 7 elements.

Table 13.1
Compound = Structure of Boiling point Temperature needed for
molecule (°C) thermal decomposition
(°C)
hydrogen H-C1 -85 over 1500
chloride
hydrogen H-Br —67 over 1000
bromide
hydrggen H-I -35 over 200
iodide
Table 13.2
Compound Structure of Size of Strength of
molecule molecule covalent bond
(pm) (kd/mol)
hydrogen H-Cl 127 431
chloride
hydrogen H-Br 141 366
bromide
hydrogen H-1 161 299
iodide

20
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Describe the trends in the properties of the compounds in Table 13.1.

Explain these trends using information from Table 13.2 and ideas about the structure and bonding
of simple covalent molecules.

The most common mark given for this question was 2. Candidates appeared to engage with the
command word ‘describe’ but not with the ‘explain’ section of the question. Candidates could quote
trends from the tables but struggled to explain the trends using their own scientific ideas. The ideal links
were firstly between boiling point increasing and increasing size of the molecule. This should then have
been explained using ideas about intermolecular forces, as greater intermolecular forces exist with larger
molecules therefore more energy is needed to overcome these forces, hence the increase in boiling
points. The second link was between the thermal decomposition and the strength of the covalent bond.
As you go down the table the strength of the covalent bond decreases. This can be explained by the
increased distance between the nucleus and outer electron leading to weakened attraction. This means
the thermal decomposition of the molecule requires less energy so the value shown in the table gets
smaller as you go down the table (or group). These were not the links that candidates made. Candidates
offered all possible links and then struggled to explain these with correct science. For example, if the
candidate linked boiling points to covalent bond strength, they then might try to explain this using either
intermolecular forces or covalent bonding, and neither would be appropriate to use.

Some candidates had very clear ideas which they communicated well, using well developed lines of
reasoning which were logical and well structured.

21 © OCR 2022
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Exemplar 2

------------ im am R T T T T

s e st .. e Fhe mobenle | fosrrosg. bhe mbH boili.
S polab. es. e deeSb 5t w tecgler.. fe. bmxab .

This candidate has identified the appropriate trends in the data and has offered some explanation for the
trend in boiling points by identifying intermolecular forces. They have offered no explanation for why the
covalent bonds weaken This is a Level 2 response and scores 4 marks as the response is presented
with some structure.
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Exemplar 3

------------------------------------------------------------------------------------------------------------------------------------

Jrotecore | bod | pre... SRe Weatedd | Sfronghh
of covalent  bond - di ce  from @

This candidate had identified some trends in the tables but has not given any scientific explanation for
these trends. The candidate has linked the size of the molecule to the strength of the covalent bond but
offered no reasons as to why this is the case. Without any scientific explanation the candidate can’t
move to Level 2. This is a Level 1 response and the candidate scored 2 marks.

Question 14 (a)

14 Calcium is a metal found in Group 2 of the Periodic Table.

(a) Draw the arrangement of electrons in an atom of calcium.

[1]

The majority of candidates could draw the electron arrangement of calcium. Where there were errors it
was often only drawing 3 shells instead of 4 so only 12 electrons were drawn.
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Question 14 (b)
(b) Calcium is a metal which can conduct electricity.
Describe the structure and bonding in a metal and explain why metals can conduct electricity.

You can include a diagram in your answer.

This question was generally answered well. Several marks could be achieved by drawing a suitable
diagram. The term ‘delocalised electrons’ was well used in drawings. The understanding of the term
delocalised was lacking when it came to explaining the idea of free moving electrons

Question 14 (c) (i)
(c) Calcium reacts with water to form a solution of calcium hydroxide, Ca(OH),, and hydrogen.
(i) Write the balanced symbol equation for the reaction of calcium with water.

Include state symbols in your equation.

The majority of candidates made simple mistakes with formula. The most common mistake was giving
the formula of hydrogen as 2H instead of H». This is an area for improvement for the future series as it a
common and recurring error. State symbols were rarely added despite the prompting in the stem of the
question.

24 © OCR 2022
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Question 14 (c) (i)
(ii) A solution of calcium hydroxide is also called limewater.

Name the gas limewater is used as a test for.

A significant number of candidates could recall that the test using lime water is for carbon dioxide.

Question 14 (d) (i)
(d) 250cm? of a solution contains 1.88g of calcium hydroxide, Ca(OH),.
(i) Calculate the number of moles in 1.88g of calcium hydroxide.
Give your answer to 2 significant figures.

Relative atomic mass (A,): H=1.0 0=16.0 Ca=40.1

Number of moles of calcium hydroxide = ........c.cooiiiiiiie e [3]

The majority of candidates scored at least 1 mark here. The most common number of marks was 3.
Where 2 marks were given, it was usually for incorrectly calculating the relative molecular mass (57.1
instead of 74.1) and then completing the calculation and giving an answer to an appropriate number of
significant figures. In such a case the ‘error carried forward’ principle has been applied as an error was
made at the beginning of the calculation. Where only one mark was scored then it was usually for the
correct calculation of the M, of calcium hydroxide to be 74.1.

Question 14 (d) (ii)

(i) Use your answer to part (d)(i) to calculate the concentration of calcium hydroxide in the
solution formed.

Give your answer in mol/dm?3.

Concentration of solution = ... mol/dm3 [2]

Very few candidates scored marks on this question despite there being the possibility to carry an error
forward from the previous question. Calculating concentration given the moles and volume should just
require the division of moles by volume. The volume must be changed into dm?. This caused problems
for some candidates.

25 © OCR 2022
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Question 14 (e) (i)

(e) A student adds an excess of dilute hydrochloric acid, HCI, to a solution of calcium hydroxide,
Ca(OH)a.

(i) Write the balanced ionic equation for the reaction of dilute hydrochloric acid and a
solution of calcium hydroxide.

Almost no candidates scored this mark. A variety of attempts were made to write equations but they
seemed to miss the point that this was a neutralisation reaction. The ionic equation is much simpler than
the candidates tried to make it. The candidates needed to make the link to this being an acid/alkali
reaction which produces water (and a salt). They should then focus on the ions present that change in
the reaction and remove the spectator ions. Full formulae were often given and candidates seemed to
struggle to appreciate what an ionic equation should contain.

Question 14 (e) (ii)

(ii) Describe and explain how the pH of the solution of calcium hydroxide changes as the
dilute hydrochloric acid is added until it is in excess.

Almost no candidates scored 3 marks. As the previous question was not identified as a neutralisation
reaction through an ionic equation, this was also not recognised as a neutralisation in words. Where
candidates did express some understanding of neutralisation, they then struggled to express the fact that
the pH dropped below 7 as the concentration of hydrogen increased.
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Question 15 (a)

15 Colour changes can be used to show that oxidation and reduction happen in chemical reactions.

The diagram shows the reaction between an acidic solution of vanadium(I'V) oxide and zinc.

Solution of
vanadium(I'V)
oxide Zinc

+  As the reaction happens the colour of the solution turns from blue to green.
The balanced half equation shows the reaction of vanadium(I'V) oxide.

VOt + 2H" + e~ = V¥ + H,0

(a) A student thinks that the half equation shows that reduction has taken place.

Describe two ways in which the half equation shows the student is correct.

Candidates generally scored well here as they could recall OILRIG and this was seen written down on
many occasions. The problem was when candidates tried to attach the gain of electrons to a species.
Often hydrogen rather than vanadium oxide was the suggested species.
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Question 15 (b)
(b) This half equation shows the reaction of the zinc.
Zn —> . + 2e”

Complete the half equation for the reaction. [1]

A significant number of candidates could identify zinc as the missing entity. Where the candidates did not
score the mark, charge on the zinc ion was often misquoted as just + or was omitted completely.

Question 15 (c)

(c) The student removes the zinc from the green solution by filtration.
When they add some nitric acid to this solution it turns back from green to blue.

What is the role of the dilute nitric acid in this reaction?
Tick one (v') box.
Abase

A reducing agent

An oxidising agent

[1]

This question was answered well. This was reflected from the candidates demonstrating a knowledge of
OILRIG in the previous question.
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cases, efforts to contact copyright-holders have been unsuccessful and OCR will be happy to rectify any
omissions of acknowledgements in future papers if notified.

Question 15: Diagram: Permission to reproduce all copyright material has been applied for. In some
cases, efforts to contact copyright-holders have been unsuccessful and OCR will be happy to rectify any
omissions of acknowledgements in future papers if notified.

29 © OCR 2022



Supporting you

Post-results
services

Keep up-to-date

OCR
Professional
Development

Signed up
for ExamBuilder?

Active Results

If any of your students’ results are not as expected, you may wish
to consider one of our post-results services. For full information
about the options available visit the OCR website.

We send a weekly roundup to tell you about important updates.
You can also sign up for your subject specific updates.
If you haven't already, sign up here.

Attend one of our popular CPD courses to hear directly from a senior
assessor or drop in to a Q&A session. Most of our courses are delivered
live via an online platform, so you can attend from any location.

Please find details for all our courses on the relevant subject page
on our website or visit OCR professional development.

ExamBuilder is the question builder platform for a range of our
GCSE, A Level, Cambridge Nationals and Cambridge Technicals
qualifications. Find out more.

ExamBuilder is free for all OCR centres with an Interchange
account and gives you unlimited users per centre. We need an
Interchange username to validate the identity of your centre's first
user account for ExamBuilder.

If you do not have an Interchange account please contact your centre
administrator (usually the Exams Officer) to request a username, or
nominate an existing Interchange user in your department.

Review students' exam performance with our free online results
analysis tool. It is available for all GCSEs, AS and A Levels and
Cambridge Nationals.

It allows you to:

* review and run analysis reports on exam performance

« analyse results at question and/or topic level

» compare your centre with OCR national averages

* identify trends across the centre

+ facilitate effective planning and delivery of courses

» identify areas of the curriculum where students excel or struggle

* help pinpoint strengths and weaknesses of students and teaching
departments.

Find out more.


http://ocr.org.uk/administration/stage-5-post-results-services/enquiries-about-results/
https://www.ocr.org.uk/qualifications/email-updates/
https://www.ocr.org.uk/
https://www.ocr.org.uk/qualifications/professional-development/
https://ocr.org.uk/qualifications/past-paper-finder/exambuilder/
https://interchange.ocr.org.uk/
http://ocr.org.uk/activeresults

Need to get in touch? We really value your feedback

If you ever have any questions about OCR Click to send us an autogenerated email about
qualifications or services (including administration, this resource. Add comments if you want to.
logistics and teaching) please feel free to get in touch Let us know how we can improve this resource or
with our customer support centre. what else you need. Your email address will not be
used or shared for any marketing purposes.

Callus on
01223 553998 I like this I dislike this
Alternatively, you can email us on
support@ocr.org.uk
For more information visit .

ips L. . Please note — web links are correct at date
[0 ocr.org.uk/qualifications/resource-finder o .

of publication but other websites may
8 ocr.org.uk change over time. If you have any problems
© /ocrexams with a link you may want to navigate to that
W Jocrexams organisation’s website for a direct search.
/company/ocr

O /ocrexams

' CAMBRIDGE

UNIVERSITY PRESS & ASSESSMENT

OCRis part of Cambridge University Press & 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 2022 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.

OCR operates academic and vocational qualifications regulated by Ofqual, Qualifications Wales and CCEA as listed in their qualifications registers including A Levels,
GCSEs, Cambridge Technicals and Cambridge Nationals.

OCR provides resources to help you deliver our qualifications. These resources do not represent any particular teaching method we expect you to use. We update
our resources regularly and aim to make sure content is accurate but please check the OCR website so that you have the most up to date version. OCR cannot be
held responsible for any errors or omissions in these resources.

Though we make every effort to check our resources, there may be contradictions between published support and the specification, so it is important that you
always use information in the latest specification. We indicate any specification changes within the document itself, change the version number and provide a
summary of the changes. If you do notice a discrepancy between the specification and a resource, please contact us.

You can copy and distribute this resource freely if you keep the OCR logo and this small print intact and you acknowledge OCR as the originator of the resource.
OCR acknowledges the use of the following content: N/A

Whether you already offer OCR qualifications, are new to OCR or are thinking about switching, you can request more information using our Expression of Interest form.

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


https://www.ocr.org.uk/qualifications/resource-finder/
https://www.ocr.org.uk
https://www.facebook.com/ocrexams
https://twitter.com/ocrexams
https://www.linkedin.com/company/ocr/
https://youtube.com/ocrexams
mailto:resources.feedback%40ocr.org.uk?subject=
http://www.ocr.org.uk/expression-of-interest
mailto:resources.feedback%40ocr.org.uk?subject=
mailto:resources.feedback%40ocr.org.uk?subject=I%20like%20the%20Summer%202022%20Examiners%27%20report%20GCSE%20%289-1%29%20Gateway%20Science%20Combined%20Science%20A%20J250/09
mailto:resources.feedback%40ocr.org.uk?subject=I%20dislike%20the%20Summer%202022%20Examiners%27%20report%20GCSE%20%289-1%29%20Gateway%20Science%20Combined%20Science%20A%20J250/09

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

	Section B overview
	Question 11 (a) (i)
	Question 11 (a) (ii)
	Question 11 (b) (i)
	Question 11 (b) (ii)
	Question 11 (c)
	Question 11 (d) (i)
	Question 11 (d) (ii)
	Exemplar 1

	Question 12 (a)
	Question 12 (b)
	Question 12 (c)
	Question 12 (d)
	Question 13*
	Exemplar 2
	Exemplar 3

	Question 14 (a)
	Question 14 (b)
	Question 14 (c) (i)
	Question 14 (c) (ii)
	Question 14 (d) (i)
	Question 14 (d) (ii)
	Question 14 (e) (i)
	Question 14 (e) (ii)
	Question 15 (a)
	Question 15 (b)
	Question 15 (c)
	Copyright information


