GCSE (9-1)

Examiners’ report

TWENTY FIRST
CENTURY SCIENCE

COMBINED
SCIENCEB

J260

For first teaching in 2016

J260/04 Summer 2022 series

Version 1

OCR

Oxford Cambridge and RSA

ocr.org.uk/science


http://www.ocr.org.uk/subjects/science/

GCSE (9-1) Twenty First Century Science Combined Science B - J260/04 - Summer 2022 Examiners’ report

Contents

LyigoTe VTt o] o RO TP TP TP PP PPPPEPPPPPPPN 4

PAPET 4 SEIIES OVEIVIEW ....eeeeiieiii e e e e e eeeeettee e e e e e e e ettt s e e e e e e e e eatte e e e e e et e eatats s e eeeaeeeeestnnaaaeeeeeeeesnsnnnnaaeeanees 5
L@ T 1= 1o 1 ) PSRRI 6
L@ TH 12111 o It R (o) I PRSP PPPPPPPPPPPP 6
L@ TH 12111 o It () I PRSP P PP PP P PP PPPPPPPPP 7
(@ 101 i o] A ) I ()R SSUPPPPRR 8
(O TE RSt u (o] o 2 €= ) N (L) I PRSP PPPPPPPPPPPPP 9
(@ 1013 i o] A (o) 1N () PSRRI 9
(OB T=ES a1 ] o A (o) I (1) I PP P PP PPPPPPPPPPPPP 10
(@ B2t 1o o 2 (o) [P PPP PP PPPPPPPPPPPPPPPN 11
(@ 10113 1o 10 I ) ISP 12
(@B T2 1o ] o IR (o) I PP PP PP PPPPPPPPPPPPPPPN 14
(O 1011 1o IR I (o) N () I PSSP 15
(O 1011 1o IR I (o) N (1) USSP 15
(@B LTS 1 (o] o IR - ) PP PP PPPPPPPPPPPPPPPN 16
(@ 10113 1o 1R A ( o) SRR 17
(@B LTS 1 (o] g IR = ) PP PPPPPPPPPPPPPP 20
(@ 101153 i o] 0 R (o) ISR UURPPPPPRRTR 21
(@ 10115 i o] 0 R () PP UURPPPPPRRTR 21
O TN =TS 1 (o] g IO €= ) I () PP P PP PPPPPPPPPPPPP 22
(O 10115 (o s ISR ) I () IS SRPPPPPRRPIR 23
(O TN =TS 1T g IOl €= ) I (L) PP PP PPPPPPPPPPPPP 24
(O TE =2 1T g SN (o) I () PP P PP PPPPPPPPPPPPP 24
(O 10115 1o s I ST (o) I () I PSSR 25
(@011 o WS I (o) I (L) PP PRPPPP 25
(@ 1113 1o ) o I - USSR 25
(@ B2t 1o o A (o) PP PP PPPPPPPPPPP 26
(OB L=ES 1T o A (o) 1N () I PP PPPPPPPPPPPPPPP 27
(@ 10113 1o ) o I (o) T (L) USSR 28
(@B L2111 o A (o ) PRSP PP PPPPPPPPPPP 28
(@ 1 1S3 1o 1= = ) USSR 28
L@ T8 T=ES1 (o = I () I () I 29
(O TRLCES uTo] g IR T (o) I (L) IR P PP PPPPPPPPPPP 29
L@ T 111 1 o] o = 7 (03 30

2 © OCR 2022



GCSE (9-1) Twenty First Century Science Combined Science B - J260/04 - Summer 2022 Examiners’ report

O TE LTS u (o g IR I €= ) () PRSP PP PPPPPPPPPPPPP 31
QUESTION G (B) (1) ++vvevrerrrrreeeeeeeeeeieiee ettt ettt ettt ettt ettt ettt ettt ettt ettt e ettt et ettt ettt et et e ee et ettt e ettt et e et eeeeeeteeeeeeeeeaeeeeees 32
(O 101 (o g I BN ) I (1) USRI 32
(@B LTSt uTo] g IR X (o) I PRSP PP PPPPPPPPPPPI 32
(070] o) V74 To] 01 AT a1 (0] 41 4= 10 ] o 1SS USSP 33

3 © OCR 2022



GCSE (9-1) Twenty First Century Science Combined Science B - J260/04 - Summer 2022 Examiners’ report

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).

4 © OCR 2022
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Paper 4 series overview

Paper 4 is the final paper sat by candidates for the GCSE (9-1) Combined Science B qualification.

It contains questions drawn from all areas of the specification and from all three of the science subjects.
In this year’s paper, Questions 8 and 9 were the questions that were common to the higher level paper.
Questions were generally well answered and mostly attempted.

Marks were given where candidates followed the instructions in the question, (e.g. tick one box) where
they demonstrated and applied their scientific knowledge and where candidates structured their answers
using bullet points or sentences rather than writing longer, rambling answers that missed the point.

Candidates did well on the question about genetics - Question 4 - and did not do as well on the Relative
Formula Mass question - Question 5.

Three questions had a statistically significantly higher rate of omission (were left blank) than others on
the paper and these were 5 (a), 5 (c) and 8 (c). This could indicate that candidates are not confident with
the concepts of Relative Atomic/Formula Masses and balancing symbol equations.

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

Candidates who did well on this paper

generally did the following:

¢ Read the questions carefully and followed the | ¢  Only wrote the answer on the answer line in

instructions. For example, “tick one box” or
“draw one line”.

e Showed the full working out in calculations.

e Structured their answers so that one clear
sentence was likely to match what the
examiner was looking for a mark.

e Used correct scientific language in their
answers.

e Used a calculator when answering calculation
questions.

calculation questions, without showing any
working out

Wrote short answers in 2 and 3 mark
questions that did not contain enough detail to
score more than 1 mark

Did not read the questions carefully and so
gave extra details about things that were not
asked

Did not attempt questions — including tick the
box and draw a line style questions

Used vague terminology such as ‘electricity’
rather than ‘current’

© OCR 2022
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Question 1 (a)
1 The energy needs of the UK are met by a wide range of energy resources.
(a) Which two energy resources are burned for heating?

Tick (v') two boxes.
Biofuel
Fossil fuels
Hydroelectricity
Nuclear fuel
The Sun

Wind

[2]

Over half of candidates were given 1 mark on this question with just under half scoring 2. The most
common incorrect answer was nuclear fuel.

Question 1 (b)
(b) Complete the sentences to describe how fossil fuel power stations generate electricity.
Use words from the list.

You can use each word once, more than once or not at all.
gas hydroelectric transformer turbine water wind

Incoaland ...........ccoccooeeiii. power stations ...l is heated to produce

steam. The steamturnsa ..........cc.ccoovvveeenn. which makes a generator rotate.

[3]

This question discriminated well between the candidates. Less than half were given all 3 marks. The
most common incorrect first answer was nuclear, possibly leading on from the common misconception in
Question 1 (a).

6 © OCR 2022
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Question 1 (c)

(c) The table compares the ways in which the main energy resources are used to generate
electricity.

For each row, tick (v') all the statements that are true about the method used to generate
electricity from each energy resource in the table.

Statement
Energy resource Has a boiler to make | Has a turbine to Does nOt. re!ease .
used to generate carbon dioxide whilst
steam operate the generator

electricity generating electricity

Nuclear Power

The Sun

Wind

[3]

It was rare for examiners to award more than 1 mark here. The Sun was often correct. Nuclear was
rarely filled in correctly.

Misconception

Candidates do not seem to understand how nuclear fuel is used to generate electricity, with
many of them thinking that nuclear fuel is burnt.

Teachers may wish to further highlight the processes used in nuclear power stations.

7 © OCR 2022
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Question 2 (a) (i)

2 Jack s investigating the change in temperature when a piece of magnesium is added to
hydrochloric acid.

He uses the equipment in the diagram.

)

thermometer

beaker

)

hydrochloric

1]
MVAY

acid —_ piece of
@ magnesium
(a) Jack’s results are in the table.
Repeat | Temperature before | Temperature after Increase in
adding magnesium | adding magnesium temperature
(°C) (°C) (°C)
1 26 31 5
2 24 30 6
3 24 31 7
.} 25 30 5
5 23 27 4

(i) Give one reason why Jack repeated the experiment.

Most candidates were given no marks here. More successful candidates seemed comfortable with the
idea of checking results for anomalies. Those who tried other options tended to get confused between
repeatable, reproducible, precision and accuracy.

8 © OCR 2022
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Question 2 (a) (i)
(ii) Calculate the mean increase in temperature for Jack’s results.

Give your answer as a whole number.

Mean iNCrease = ........c.ccooeviieiiiiiiiiieeee e °C [3]

A little more than half of candidates were given all 3 marks here. Some did not understand how to
calculate a mean.

Those who were given 2 marks tended to leave their final answer as 5.4.

Many of those who were given 1 mark would likely have were given full marks but did not seem to have
calculators in the exam because they stopped at the end of the adding up.

Question 2 (b) (i)
(b) (i) Which word describes the type of reaction Jack has investigated?
Tick (v') one box.
Combustion
Endothermic
Exothermic

Neutralisation

[1]

This question tended to split the cohort down the middle with just under half selecting the correct answer.
Endothermic was the most common incorrect choice.

9 © OCR 2022
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Question 2 (b) (ii)
(ii) Jack draws the reaction profile for his investigation.

Tick (v') the correct diagram.

A A

products

energy energy

reactants products

- >
progress of reaction progress of reaction

a || s ||

reactants
energy

o

progress of reaction

¢

[1]

Few candidates correctly chose C

10 © OCR 2022
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Question 2 (c)

Jack thinks he could improve his method to make the temperature change data more accurate.

)
thermometer ——
T
beak L i
eaker Il
hydrochloric —/_I': .
acid —_ piece of
@ magnesium

(c) Draw one line from an improvement Jack could make to the correct explanation, to make the
temperature change data more accurate.

Improvement Explanation
Change the concentration of the acid To get a broader range of data
Insulate the beaker To change the rate of reaction
Use a different type of metal To reduce heat loss

[2]

This question confused most candidates, who did not realise we only wanted one line drawn rather than
every box on the left joined to a box on the right.

Examiners gave one mark to candidates who had joined 3 boxes if they had the one we were looking for.
Only a few were given 2 marks by only drawing one line.

11 © OCR 2022
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Question 3 (a)
3 Mia is investigating circuits.

She has built the circuit in the diagram.

il

&

(a) Mia wants to increase the potential difference across the bulb. Here are three possible
circuits she could make.

K f—

12 © OCR 2022
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All the resistors in each circuit are identical.
Which circuit, A, B or C, will increase the potential difference across the bulb?
Explain why.

Circuit oo

The simplest answers are often the best and in this case we were not looking for anything complicated.
We just wanted the idea of more cells.

Those who chose A tended to be able to explain why this was correct.

13 © OCR 2022
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Question 3 (b)

(b) Mia builds the circuit in the diagram to investigate current in the circuit.

fi-o
/A
R)—X

Mia thinks the reading on ammeter A, in the circuit in the diagram will be greater than the
reading on A, because it is closer to the battery.

Explain why Mia is wrong.

Few candidates were given any marks on this question. Examiners saw many incorrect explanations
about why the current before and after a bulb would be different in a series circuit.

Misconception

@ The features of series and parallel circuits are often confused by candidates.

The common misconception is that current is consumed by components, rather than the
energy carried by the current being ‘consumed’ instead.

14 © OCR 2022
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Question 3 (¢) (i)
(c) (i) Inacircuit, you can measure current, potential difference and resistance.

Draw one line from each circuit measurement to the unit it is measured in.

Measurement Unit
current amp
potential difference ohm
resistance volt
[2]
Generally well answered with a little more than half of candidates being given both marks. The most
common misconception being that current is measured in volts and pd in amps.
Question 3 (c) (ii)
(ii) Mia’s circuit contains a 3.0V battery and has a total resistance of 24 Q.
Calculate the current.
Use the equation: current (A) = potential difference (V) + resistance (Q)
Current = L A [2]

Most candidates were given both marks here.

Those who didn’t get 2 marks tended to multiply the numbers despite being given the formula telling
them to divide.

Candidates seem to be suspicious of answers that are less than 1 and feel that these must be wrong.

We saw many instances of the correct answer of 0.125 being crossed out and replaced with 8.

15 © OCR 2022
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Question 4 (a)
4  This question is about genes and inheritance.
(a) Draw one line from each genetic term to its correct definition.

Genetic Term Definition

Only one copy of this genetic variant is

Alleles needed to have the feature it produces.

The entire genetic material of an

Dominant .
organism.
The two versions of a gene in a pair of
Gamete
chromosomes.
Genome A sex cell used in sexual reproduction.

[3]

Around half of candidates were given full marks on this question, while a small amount were given zero.
Dominant and genome tended to be correct in all candidates who were given marks.

16 © OCR 2022
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Question 4 (b)*

(b)* Sara breeds rats. Some rats have an inherited genetic condition that means they lack
pigment in their skin and hair, so their hair is white. They are called albinos.

Sara breeds a brown female rat and a brown male rat.

Both brown rats have a heterozygous genotype, Bb.
B = brown hair
b = white hair

Her rats have had several offspring, but none of them has been albino. Sara thinks that her
rats could have an albino baby.

Explain why Sara is correct.

Use the Punnet square.

17 © OCR 2022
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The majority of candidates drew a correct Punnet square. For those who didn’t, a common error was
having two Bs (BB Bb bB or bb) in the gamete boxes.

The scientific knowledge was a bit more hit and miss including albino genes being dominant and
offspring being either brown or white or a mixture of the two regardless of the mixture of B and b. Higher
scoring candidates related the single bb square to being indicative of a 25% chance of an albino
offspring.

Exemplar 1

B |63 B4
L |BS |65

...... 20 it B.2L. dominadt. Fo. the. Jovier. mco. b... ...
o detp widl Aoyl bivo... beccuss. bk Ye......
oLy Ot 0 LISV B e

Here is a good example of a Level 3, 6 mark response.

The candidate’s Punnet square is correct and they identify that B is dominant, b is recessive and that 3
of the 4 offspring will be brown and 1 of the 4 offspring will be white — so this is a detailed explanation of
why Sara is right and they have used the information from the square.

18 © OCR 2022
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Exemplar 2

B
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This response is a good illustration of an incorrect Punnet square that contains only the letters B and b
but with too many of them in the gamete boxes.

The explanation does not use the Punnet square and does not meet any of the indicative content on the

right hand section of the mark scheme.

The candidate does make an attempt at a Punnet square but it contains many inaccuracies. It's worth

more than 0 and just about scores Level 1.

This scored Level 1 and 1 mark.

19
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Question 5 (a)

5 (a) The table gives some information about three sugars that plants make.

Relative Formula
Sugar Formula Mass (RFM)
Glucose C6H1206 180
Fructose CgH4,04 180
Sucrose C4oH55044 342

Glucose and fructose react to make sucrose and water, as shown:

glucose + fructose —> sucrose + water

The relative formula mass of water is 18.

Explain how this reaction demonstrates the conservation of mass.

Use data from the table and the Data Sheet to support your answer.

Examiners’ report

Most candidates were given 0 marks here with the remaining being evenly split between 1, 2 and 3

marks.

Generally the higher scoring candidates managed to get both sides = 360, but most candidates had the
idea that if you multiply the mass of water by 10 then you get 180.

Some candidates added 180 and 180 to get 360 and 342 and 18 to get 360 but couldn’t explain why this

proved mass was conserved.

20
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Question 5 (b)
(b) Plants use glucose in aerobic respiration.
Where does aerobic respiration take place in plant cells?
Tick one (v') box.
chloroplast |
mitochondria
nucleus

ribosome

o [1]

Chloroplasts was a more popular choice than the correct answer. This is possibly because candidates
know that plants photosynthesise. It seems the fact that plants also respire is not commonly understood.

Question 5 (¢)
(c) Respiration produces carbon dioxide. To test for carbon dioxide we use limewater.
The limewater turns cloudy because calcium carbonate forms.

Calculate the percentage by mass of calcium in calcium carbonate, CaCO,.

Element Relative Atomic Mass
Carbon (C) 12
Oxygen (O) 16
Calcium (Ca) 40
Percentage = ... % [4]

Just under half of candidates were given 0 marks for this question.

For many candidates, calculating the RFM of calcium carbonate caused many issues because of the 3
oxygen atoms. Examiners allowed ECF using 68 as the denominator.

21 © OCR 2022
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Question 6 (a) (i)

6 (a) The graph shows the concentrations of female hormones during one complete menstrual

cycle.

Key:

oestrogen - ====- .

progesterone ovulation

s A
g AN \\
hormone /.‘ N / — .
concentration /,/ . Lt ) \\
",’ ’/\\ J,f \\\\ \
——= —r A
5 10 15 20 25

cycle day

(i) Compare the levels of oestrogen and progesterone in the menstrual cycle up to
ovulation.

Few candidates were given 3 marks and most of these used very simple, succinct sentences describing
obvious features from the graph. The rest were roughly evenly split between 0, 1 and 2 marks.

Examiners found lots of answers that gave (correct but non-creditworthy) detail about what happened to
the hormones after ovulation. Reading the question carefully would have avoided this.

It seemed that a lot of candidates were trying to remember what they had been taught about the
menstrual cycle rather than reading from the graph. While it is important to show what candidates know,
they do need to apply their knowledge to what the question is asking.

22 © OCR 2022
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Exemplar 3

.,Sgldﬂs,....!.}nk!.l..ﬂu:vj ..... uh.(nuulmah G}Eerm&{tkecdmp:s
a_,gmn ookl C\mj 18, hoce. . ik prm:a c\@mnuﬂh!

3&5 Dy Where 1S clwm bock. douwn, Bee.. xmd%l,..
E’@Mmmmﬂoesm.-.ﬁpme_..u.&d QVulakion..........

mhEmsrwEEnn 5--;+-+C@Jtl hm ] ﬂi -Hula -ﬁ ! Hl- I'3I

e siihiak Auiala Aacr Adass Haia Famamla e alemdba MY

This is an example of where a candidate describes what happens after ovulation.

The question only asks about hormones up to the day of ovulation (day 14) so the only parts that are
potentially creditworthy are lines 1 and 2 and then lines 5 and 6.

On lines 1 and 2 the candidate describes oestrogen peaking at day 14, so this matches marking point 3.
Lines 3 and 4 are describing events after day 14 so are not relevant.

Lines 5 and 6 are describing the levels of progesterone but the comments about day 15 tips what they
are describing into after ovulation so are not creditworthy.

Question 6 (a) (ii)

(i) On which cycle day does this female ovulate?

Well answered with most candidates being given the mark.

23 © OCR 2022
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Question 6 (a) (iii)

Examiners’ report

(iii) On which cycle day does the progesterone level become higher than the oestrogen

level?
DAy . [1]
Few candidates were given this mark. 19, 20 or 21 was most common answer. This may have come
from interpreting the question as asking which day the level of progesterone exceeded the maximum
level of oestrogen.
Question 6 (b) (i)
(b) Some people are talking about female hormones and the menstrual cycle.
| want to get pregnant. Using a condom prevents
My cycle is always 28 the sperm from meeting
days long. the egg.
Ling
| am taking the oral pill. My cycle is irregular. Some
This means it is unlikely that months my cycle is 30 days
| will produce an egg. long. Other months it is only
26 days long.
Nina
(i) Which two people are talking about contraception?
..................................................................................................................................... [1]
Most candidates were given the mark.
24 © OCR 2022
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Question 6 (b) (ii)

(i) Who might find it hard to predict when they are ovulating?

..................................................................................................................................... [1]
Almost all candidates were given the mark.
Question 6 (b) (iii)
(ili)  Who is preventing ovulation?
..................................................................................................................................... [1]
Most candidates were given the mark.
Question 7 (a)
7 Eveis investigating transformers.
core
AC power ® b ®
ulb
supply T~
primary coil  secondary coil
(a) The power in the primary coil is equal to the power in the secondary coil.
State in what unit is power measured.
Unit of power = ... [1]

Few candidates were given the mark. Common wrong answers were amps, joules, “P” and volts.

25 © OCR 2022
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Question 7 (b)

(b) Eve’s circuit has a current of 1.5Ain the primary coil and a potential difference of 2.5V
across the primary coil.

A potential difference of 6V is induced in the secondary coil.
She uses the equation:

potential difference across primary coil potential difference across secondary coil
x current in primary coil x current in secondary coil

Calculate the current in the secondary coil.

Current = e A [3]

Just under half of candidates were given 1 mark.

A common wrong answer was 1.6 (the result of 6/3.75), and candidates often crossed out their correct
working and flipped it upside down, showing again that perhaps candidates are suspicious of answers
less than 1. These candidates tended to be given 1 mark for 3.75.

26 © OCR 2022
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Question 7 (c) (i)

(c) Eve does experiments with five different potential differences in the primary coil and records
the potential differences in the secondary coil for each one.

Her results are in the table.

Potential difference in Potential difference in
the primary coil (V) the secondary coil (V)
0.5 1.0
2.0 4.0
6.0 12.5
10.0 20.0
12.0 23.0

(i) Complete the graph of Eve’s results by plotting the data points and drawing a line of
best fit. The first point has been plotted for you.

25

potential
difference

in the 15
secondary
coil (V)

o
X

0 2 4 6 8 10 12 14
potential difference in the primary coil (V)

[3]

Well answered with most candidates scoring 2 or 3 marks. Most who were given 2 marks either did not
draw a line of best fit or did not use a ruler or just joined the dots

27 © OCR 2022
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Question 7 (c) (ii)
(ii) Describe the relationship shown by the graph.

A small number of candidates were given both marks with the rest being equally split between 0 and 1
mark. The 1 mark tended to be for ‘positive correlation’ or * as primary pd increases, so does secondary’.

Question 7 (d)

(d) Transformers are used in the transmission of electrical power.
Eve uses her data to explain why transmitting power at higher voltages is a more efficient
way to transfer electrical energy.

Complete the sentences.

Puta around each correct option.

As the potential difference across the secondary coil increases,
the current in the secondary coil decreases / increases / stays the same.

This reduces / stops / increases energy loss in electrical power transmission.

[2]

Mostly well answered with the majority of candidates scoring 1 or 2 marks.

Question 8 (a)

8 Sundip observed her teacher reacting five different metals with water and dilute hydrochloric
acid.

(a) Suggest one safety precaution the teacher should have taken when demonstrating these
reactions.

Most candidates were given the mark here with goggles being the most common answer. Vague
answers about ‘PPE’ (which could include boots or a high viz jacket) and ‘glasses’ (without specifying
safety glasses) were insufficient.

28 © OCR 2022
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Question 8 (b) (i)

(b) The table shows Sundip’s observations.

Summer 2022

Metal Reaction with water R:;s:ic?cnhr;i:i':: :2?;9
A lots of bubbles and fizzing fizzing and caught fire
B no reaction no reaction
Cc no reaction a few bubbles formed
D caught fire explosion
E one bubble formed lots of bubbles formed

Examiners’ report

(i) Write the letters of the metals in the boxes to show the correct order of reactivity.

The first one has been done for you.

|east reactive

most reactive

B
3]
Almost all candidates were given all 3 marks.
Question 8 (b) (ii)
(ii) Sundip predicts that the bubbles given off by these reactions are hydrogen.

To test for this she blows out a splint and places it at the top of the test tube used for

each reaction.

Will this test show whether the gas is hydrogen? Explain your answer.

..................................................................................................................................... [2]

Over half of candidates were given 0 marks, examiners saw all sorts of reactions happening with the

wooden splint or involving smoke and colour changes.

Most candidates who were given 1 mark got the idea that the test for hydrogen gives a squeaky pop, but
very few appreciated the requirement of a lighted splint.
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Question 8 (c)

(c) Sodium (Na) is a metal that reacts vigorously with hydrochloric acid (HCI) to give off
hydrogen (H,).

Complete the balanced symbol equation for the reaction of sodium with hydrochloric acid.

[3]

Candidates found this quite difficult. Just under half were given no marks here, with random numbers or
even the symbols of other elements being written on the lines. Around a third of candidates were given
all 3 marks.
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Question 9 (a) (i)

9 The diagram shows a food web from a garden.

hedgehog spider
@ Qe % ﬁw Ak
snail caterpillar rabbit greenfly  grasshopper

grass

(@) (i) Which two organisms from the list below are secondary consumers in the food web
diagram?

Tick (v') two boxes.
Greenfly ]
Hedgehog
Lettuce
Owl
Rabbit

Spider

HEEN

[1

Just under half of candidates were given the mark here. Lettuce was often chosen.
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Question 9 (a) (ii)

(ii) How many organisms are there in the longest food chain in the food web diagram?

Few candidates were given the mark here. Common wrong answers were 13 and 4.

Question 9 (a) (iii)

(iii) A disease reduced the number of caterpillars in the garden. What could happen to the
number of snails in the garden? Explain your answer.

N (015 al o Y=Y L A=T o= L1 =TT

More than half of candidates were given both marks. Candidates who were given 1 mark tended to give
answers that involved the disease killing both the caterpillars and the snails or involving other animals
from the food chain that were not directly linked to the caterpillar/snail/hedgehog/lettuce quartet.

Question 9 (b)
(b) One food chain from the garden food web is
grass —> grasshopper — vole — fox
On average the transfer of biomass between organisms is 10% efficient.
The biomass of grass in the vole’s food chain is 37.5kg.

Calculate the expected biomass of voles in the food chain.

Expeciad biomass:nt ¥0l8s = ..wsomssassommsnmsmnnssssassmn kg [2]

An almost 50/50 split of 0 to 1 mark here with occasional 2 marks given.

3.75 was most common answer showing that candidates knew what to do, but not to carry out the
multiplication (or division) twice.

Some candidates thought that 375 tonnes of vole biomass was likely. Candidates should ask ‘is this a
reasonable answer?’ at the end of a calculation.
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Copyright information

Q3. photo of albino rat,Lokidor. Wikimedia, commons.wikimedia.org. Reproduced under the terms of a
Creative Commons Attribution-ShareAlike License. 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.
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