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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 exam 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 2 series overview

J250/02 is the second biology Foundation Tier paper in the Gateway GCSE Combined Science suite.
This paper assesses content from specification topics B4-B6 and CS7. To perform well on this paper,
candidates need to have a sound knowledge of the theory covered in topics B4-B6 and be able to apply
this to novel situations. They also need to apply the skills and understanding that they have developed in
the practical activities covered in topic CS7. In addition, this paper also contains questions that have
elements of synopticity, drawing on material covered by topics B1-3. There are also questions that
involve the examination of key mathematical requirements from Appendix 5f of the specification.

Candidates who did well on this paper Candidates who did less well on this paper

generally did the following: generally did the following:

¢ recalled information from the specification ¢ confused genotype with phenotype in the
including levels of organisation in Question 11 multiple-choice Question 9.

(a), knowledge of the carbon cycle in Question | ¢ could not explain the importance of the carbon
11 (b) and types of stem cells in Question 14 cycle to plants in Question 11 (b), confusing
(c) (). photosynthesis with respiration.

o expressed data in terms of ratios in Question e were unable to compare trends in data in
13 (b). Question 12 (a) (ii).

e gave arguments for and against particular o showed limited appreciation of the need to
actions such as genetic modification in increase sample size when trying to produce a
Question 14 (b) (ii) and whale watching in more accurate ratio in Question 13 (c).
Question 15 (b). e described benefits or challenges only when

e performed the multi-step calculation to provided with information about whale
estimate population size in Question 16 (a) (ii). watching in Question 15 (b).
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Section A overview

Unlike in some previous series, candidates’ achievement was limited on this section compared to their
performance on the paper as a whole. Overall, candidates found Questions 1-4 the most accessible, with
the majority gaining marks here. Questions 5 and 10 proved to be the most challenging, with Question
10 involving orders of magnitude, yielding very few correct answers. It is important that candidates have
experience of all the mathematical skills listed in Appendix 5e of the specification. Again, marks were lost
in this section due to some candidates writing ‘hybrid’ letters that were hard to distinguish.

Question 1

1 What is the function of platelets in blood?
A They destroy pathogens.
B They help clot the blood.
C They produce antibodies.

D They transport oxygen around the body.

Your answer 1]

This question proved to be a reasonably accessible start to the paper with many candidates correctly
choosing the answer B. However, a minority incorrectly thought that platelets are involved in oxygen
carriage.

Question 2

2 Which abiotic factor affects the growth of plants?
A Food
B Nitrogen gas
C Predators

D Soil pH

Your answer [1]

Another accessible question, with most candidates giving the correct answer D.
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Question 3

3 Plasmodium is a microbe that causes the disease malaria in humans.
Humans act as a host for plasmodium.

Which term describes the relationship between plasmodium and humans?
A Consumer

B Mutualism
C Parasitism
D

Predation

Your answer [1]

This was the most accessible question in section A, with the majority of candidates selecting the correct
answer If candidates did answer incorrectly, they tended to choose B.

Question 4

4 The diagram shows how a condition caused by a recessive gene mutation is inherited.

Which child, A, B, C or D, will inherit and develop the condition?

Parents
Mutation—¢ @ @

Children

A B Cc D

Your answer [11

Generally, well answered but a significant number of candidates did not realise the significance of the
mutation being recessive and so incorrectly chose B.
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Question 5

5 Which row shows the size of each group from smallest to largest?

A class  — family o order - phylum
B family — order — class — phylum
C order _— phylum 1 family —_— class
D phylum —_— class —_— order —_— family

Your answer [1]

Candidates found this question challenging. It may have been due to the order of groups being from
small to large, but few candidates could identify the correct sequence.

Question 8

8 The microorganism that causes Cowpea mosaic disease can pass through a filter that blocks
anything larger than 100 nm.

Which type of microorganism causes Cowpea mosaic disease?

Microorganisms Smallest size of microorganism
A bacteria 120nm
B fungi 2um
C protist 8um
D virus 15nm
Your answer [1]

Not many candidates could correctly identify option D. The most common incorrect answer was A,
presumably chosen because the units were given in nanometres, even though the question states that
the microbe can pass through a filter that blocks 100 nm particles.
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Question 9

9 The diagram shows a genetic cross for seed shape in peas.

Q
R r
Ke
Rl @ | @ Y &
RR Rr Round seed
(@)
O ]
J Rr r Wrinkled seed

Which prediction about the offspring is most likely?

A All the offspring will be heterozygous for seed shape.

B All the offspring will be homozygous for seed shape.

C The ratio of heterozygous to homozygous offspring will be 1:1.
D

The ratio of heterozygous to homozygous offspring will be 3:1.

Your answer ’ ‘ [1]

The main error here was for candidates to assume that this was a 3:1 ratio, having learnt that this would
be the ratio of phenotypes. Therefore, incorrect answers of D were as common as the correct answer C.

Question 10
10 The diameter of a human ovum is 100000 nm. The diameter of the HIV pathogen is 100 nm.

How many orders of magnitude larger is the diameter of a human ovum compared to an HIV

pathogen?
A 3

B 10

cC 99

D 1000

Your answer [1]

Very few candidates scored on this question. The almost universal answer was D as the diameters
differed by a factor of 1000. The concept of orders of magnitude did not seem to be understood.
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Section B overview

In this section some candidates got off to a good start if they had learnt the specification material
covered in Question 11. However, there was confusion between community and population and many
needed more knowledge of the carbon cycle. There were also fewer successful responses to questions
relating to the defence mechanisms of the lungs involving mucus and cilia. There were more successful
responses to the questions that involved analysis of data, with many candidates producing correct ratios
in Question 13. Candidates could also use the information provided in the level of demand question
about whale watching but often wrote incomplete answers, only covering benefits or challenges. The
mathematical skill of calculating the slope of a line in Question 16 (b) (ii) was challenging for many of
candidates.

Question 11 (a)
11 (a) The diagram shows some of the levels of organisation within the ecosystem.

Complete the diagram using words in the list.

biomass community population predator prey

ecosystem

individual organism

[2]

Although candidates often chose the correct two terms to put in the boxes, many reversed the two terms
and so were not given marks here.

10 © OCR 2022
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Question 11 (b)

(b) Explain why the carbon cycle is important to plants.

There were some good references to carbon dioxide being necessary for the process of photosynthesis
and/or food production. However, some candidates confused the processes of photosynthesis and
respiration and stated that carbon dioxide was needed for respiration.

Question 11 (c)

(c) Microorganisms have an important role in the carbon cycle.
Complete these sentences about microorganisms.
Microorganisms break down dead organisms releasing nutrients such as nitrogen. This
processiscalled ..................coooiiiiiiii. .
Microorganisms will also convert the carbon in their food to carbon dioxide in a process
called ......cccooeeiiiiiii e, .
The reaction to produce carbon dioxide releases energy. This makes it an

........................................... reaction.

31

The second two gaps were often correctly filled in, although there were incorrect references to
endothermic. The term decomposition was seen less often.
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Question 12 (a) (i)

12 (a) HIV and TB (tuberculosis) are infectious diseases.

HIV is spread between humans during sexual intercourse when body fluids come into
contact.

TB is a disease caused by bacteria. It affects the lungs.

(i) Explain how TB is spread between humans.

Many candidates appreciated that the TB pathogen is released into the air by coughing or sneezing but
did not state that the pathogen could then be breathed in. A small number of answers stated that TB was

passed on in the same way as HIV.

12 © OCR 2022
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Question 12 (a) (i)

(i) The graph shows how the number of cases for HIV and TB have changed between
1980 and 2006 for one country.

Key
—=— H|V cases

—— TB cases

20- -700
ol 600
164
14- -500
HIV cases 12- TB cases
(% of 400 (per 100 000)
population) 107 of population
8- -300
6- -200
4.
. 100
0 Ll L] L] L] T L] L] T L] L] L] L] L] L] L] 1 0

O b o © o O b o O

D DD DO OO OO LQQ 0

P FF PP PSP D D S D
Year

Describe how the graph shows a link between HIV and TB.

Many candidates appreciated that the two diseases both increased in the second half of the time period.
Very few also stated that TB cases were fairly stable before the increase of HIV.

Question 12 (a) (iii)
(iii) Describe how the lungs defend the body against infection from TB bacteria.

Very few candidates could give answers involving mucus trapping microbes and cilia wafting the mucus.
A common misconception was that coughing would remove all the microbes from the lungs.

13 © OCR 2022
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Question 13 (a)
13 (a) Astudent models the inheritance of sex using two coins.
*  The student puts a red sticker on both sides of one coin to represent a female.
»  They then put a red sticker on one side and a white sticker on the other side of a
second coin to represent a male.
Which of the two sex chromosomes is represented by each colour?

Red =:onvimmannns chromosome

White = ..o chromosome

(1]

The sex chromosomes were correctly stated as X and Y by some candidates but were sometimes linked
to the wrong colour. In other cases, XX and XY were given, or female and male.

14 © OCR 2022
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Question 13 (b) (i)

(b) The student tosses the two coins 10 times and records the colour of the sticker showing on
each coin.

The table shows their results.

Male coin Female coin Boy ((;;f?:'g:g (G)?
red red G
red red
white red
white red
white red

red red
white red
white red

red red
white red

The offspring is determined by the colour recorded for each coin.

(i) Complete the column for the offspring. One has been done for you. [1]

This was well answered with most candidates correctly following the pattern.

Question 13 (b) (ii)
(ii) Calculate the ratio of boys to girls in the 10 offspring.

Ratio of boys:girls = ... [1]

The ratio of 6:4 was given in most cases and some did simplify to 3:2. Either was acceptable. If a
candidate completed the table incorrectly, marks were given for a correct ratio from their table.

15 © OCR 2022
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Question 13 (b) (i)

(ili) The results do not match the expected ratio.

What is the expected ratio of offspring for boys: girls?

Question 13 (c)

(c) Explain why the results do not match the expected ratio.
Suggest how the student could develop the experiment to get closer to the expected result.

Very few candidates referred to a small sample size or the fact that the coin was only tossed ten times
as being an issue in this experiment. However, a number did gain 1 mark for suggesting that more coins
should be tossed or the tossing should be repeated.

16 © OCR 2022
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Question 14 (a)

14 The diagram shows some crops that have been developed from a wild mustard plant.

Broccoli
Cabbage Mwer buds/stems
terminal leaf m

Cauliflower

flower buds
Kale ;5%";
leaves ST
la

Wild mustard plant
(Brassica oleracea)

(a) The cauliflower crops grown today have taken many years to develop.

Name the process used by humans to develop cauliflower plants from wild mustard plants.

Put a tick (v') next to the correct answer.

Artificial engineering

Evolution

Natural selection

Selective breeding

[1]

Question 14 (b) (i)
(b) Some bacteria have genes which mean that they can produce a natural insecticide.

Scientists have produced cauliflowers that contain these genes. This means the cauliflowers
can now make their own natural insecticide.

(i) What is modified inside the cauliflower so that it has the genes?

There were many different parts of the cauliflower suggested here and sometimes the bacteria
themselves were stated.

17 © OCR 2022
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Question 14 (b) (ii)
(ii) Suggest one reason for and one reason against producing cauliflowers with these
genes.

Exemplar 1

For: mmm%@%@ﬂ’{:{m&ﬂnﬂi%fﬂ%
caubitlowes..make. theic. aom... 0okured inseshole. hethare o bdl

Against: becouse. ks, nok. bom. ik nos. made. 1£E nok.

m&w{gnmkhgk&guashmg\ntmmmw
21 1

Reasons for the process either focused on the improved yield of the cauliflowers or the idea that farmers
could use less pesticide. However, some candidates simply repeated the information in the question that
the cauliflowers would make their own insecticide. Reasons against were sometimes too vague to score
a mark, such as references to the process being unnatural. Examples of both these incorrect responses
are shown in Exemplar 1.

Question 14 (c) (i)

(c) Scientists can now treat blood disorders using gene therapy. To do this they need to obtain
blood stem cells.

(i) Scientists can obtain blood stem cells from different sources.
Name the different types of stem cell that could be obtained from these two sources:
BONE MAITOW ..ttt et te e e e e e e et ettt e e e e e e eeenneaa s

Fertilised egg after 3t0 5days ..o [2]

Very few candidates correctly named the two types of stem cell.
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Question 14 (c) (ii)
(ii) The blood stem cells are then modified before being placed into the patient.
Complete these sentences to explain the benefits of using modified stem cells.

The stem cells can be modified to stopthe ...l blood cells of the
immune system detecting the stem cells.

This will reduce the chance of ......c.ovviiiiiiiiii e, .

[2]

Misconception

the immune system. If white cells were correctly chosen then this was often followed by the

Red was often chosen for the first gap, with candidates thinking that the red cells form part of
misconception that modifying the white cells will reduce the chance of infection.

19 © OCR 2022
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Question 15 (a) (i)

15 (a) The diagram shows a killer whale and three species thought to be ancestors of the killer
whale.

Killer whale

Species A Species B Species C

(i) Killer whales evolved from ancestors that walked on land and then went back into the
sea.

Complete the table to show the time when each species A, B and C existed on this
planet.

Species Time the species existed on this planet

killer whale present day

41 million years ago

43 million years ago

48 million years ago

[2]

Many candidates interpreted the diagram correctly and gave the correct order.

20 © OCR 2022
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Question 15 (a) (i)

(ii) Species A, B and C have not existed on this planet for millions of years.

What have scientists used to provide evidence for the evolution of the killer whale?

There were correct answers referring to DNA but most marks were scored by stating fossils. ‘Bones’
alone did not score a mark unless it was ‘fossil bones’.

21 © OCR 2022
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Question 15 (b)*

*(b) Many tour companies offer whale watching sight-seeing trips when visiting Monterey in
California. Read the article about whale watching trips.

One of the best things to do in Monterey is to join one of the whale watching trips offered
year-round in Monterey Bay.

These trips allow the thousands of tourists that visit our area to see the spectacular
diversity and large numbers of whales, dolphins and other wildlife.

Marine biologist guides will accompany the trips. They provide information for the tourists
and collect valuable data on the marine mammals that are sighted.

The boats used are old whaling boats driven by diesel engines. Their original purpose
was to hunt the whales for food but the hunting is now banned in Monterey Bay.

Explain how whale watching activities impact on biodiversity in Monterey Bay.
Your answer should include:

+  benefits and challenges to maintaining biodiversity
*  ajudgement about the effect whale watching has on marine life.

There were many good references to the benefits and challenges posed by the whale watching trips
described in the passage. If both were explained, then candidates could achieve Level 2. Some
candidates concentrated on just benefits or just challenges and so limited themselves to Level 1. Overall
judgements were seldom seen in candidates’ answers, so a low number of Level 3 marks were given.
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Exemplar 2

?MM/ ....... 1had...is..... {ﬂﬂ?nﬁj......ffﬁz?z..,féaﬁﬂ..
..... Mj;a@wwmff;@fegmr@ndw
W!’Mﬁf&hmﬁfﬂmﬁﬁ? .......
TR A0GLS.... 0. TN Ll L. NS, .... Py 3 .. 0 LS
lh. ... QUSQ..ll O L1R...... 0 L. CRORNES . LE Uy
S ST o QG Lo IO .... 002855 .. .. AR O
TM ..... mfﬁ?eixc%g,@ﬁfw%ﬂéﬁf/}%&dﬁﬂwﬁ ..... eoR&. bt
U o Qb . ... Ol IRQLE.... UGV 10215,
dQMdhk@mM@fﬂﬂﬂ&”&mffew&mx
AL . I G 2 Aol el B5...LFI.
....r.?i.5.,.,.,ﬁ..ﬂ.a+éac:_@ ++++++++++ IX o Jaarmﬂ; ........... *";‘é@m{m@[.ﬁ ...............

Exemplar 2 shows a response that was placed in Level 3, as the candidate tried to make an overall
judgement.
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Question 16 (a) (i)

16 Two students investigate the population of daisies in a lawn. The diagram shows the lawn in front
of a shed.

(a)

(i)

Complete these sentences about the method the students use to find the population of
daisies.

Use the words in the list.

pooter quadrat random square

The lawn is sampled using a square framecalleda ....................................... .

Drop the square frame over one shoulder to provide a ..............cccoovieeeeee .
sample.

Count and record the number of daisy plants present in the square grid.

Repeat this process in 10 different areas of the lawn.

[2]
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Question 16 (a) (ii)
(ii) Table 16.1 shows their results.

Table 16.1

Square

1 2 3 4 5 6 7 8 9 10 | Total
frame

Number
of daisies | 14 3 8 10 16 15 11 10 11 12 110
counted

Estimate the population of daisies in the lawn.
*  The students used a 0.5m x 0.5m frame to sample the lawn.

. The lawn size is 5m x 3m.

Estimate of population of daisies inthe lawn = ... [3]

Answers here required finding the area of the quadrat, the area of the lawn and the average number of
daisies per quadrat. Some of the candidates could perform these steps and gained marks. However,
they could not make the final calculation to estimate the total population.
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Question 16 (b) (i)

(b) The students develop their investigation to show how the shed affects where daisies grow in
the lawn.

Table 16.2 shows the results.

Table 16.2
Distance from shed (m) Number of daisies
1.0 0
1.5 2
2.0 4
2.5 6
3.0 8
3.5 10
4.0 12
4.5 14
5.0 16

(i) Plot aline graph of the results from Table 16.2. Draw a straight line of best fit.

[4]

Graph completion varied greatly. Some candidates plotted the distance on the y axis rather than on the x
axis. A common omission was to leave the units off the distance axis.
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Question 16 (b) (ii)

(if) Use the graph to determine the slope of the line.

Very few candidates could correctly calculate the slope of the line.

Question 16 (b) (iii)
(iii) Daisy plants require lots of light.

Explain the effect of the shed on the growth of daisies in the lawn.

Exemplar 3

- Doses...... Clese...... Je......Bad...Shed....
AU JELADNL o BAE SOULC . PUL
CLOUBLS.... m 20 N o 1) S sm YoFf... eﬁm ..........
immmmmﬁx@c}wﬁmﬁﬁm

Many candidates appreciated that the shed would block the sunlight from parts of the lawn so some of
the daisies would not receive light. However, this was not always linked to the lack of growth of the
daisies in some areas. Exemplar 3 shows an answer that does not make this link and so only scores 1
mark.
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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 .
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© /ocrexams with a link you may want to navigate to that
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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.
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