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Introduction

The Pearson Edexcel GCSE (9-1) Paper 1 Biology (Higher tier) paper is the first of two papers taken
as part of the GCSE (9-1) Biology qualification. This is the second assessment of the GCSE (9-1)
Biology specification and the qualification follows a linear assessment model whereby candidates
must complete the two papers in the same single year of certification.

Paper 1: Biology (Higher tier) is awarded a total of 100 marks and it is assessed by a variety of
question types, including multiple-choice questions, short-answer questions, calculations and
extended open-response questions. Candidates should answer all questions in a time period of 1
hour and 45 minutes. The extended open-response questions are identified by an asterisk (*) in the
question paper to indicate that marks are also awarded for the ability to structure a response
logically.

In addition, the GCSE (9-1) Biology qualification assesses practical knowledge and maths skills; the
requirements of which are given in the specification. Furthermore, there are 8 mandatory core
practicals which candidates must complete prior to the examination, as aspects of working
scientifically are also assessed in questions throughout the paper.

The Paper 1: Biology (Higher tier) paper contains questions assessing the content from Topics 1 to
5, as identified in the specification. In this examination series, candidates were required to respond
to questions that tested their knowledge and understanding of food testing, mitosis and meiosis,
the immune system, the evolution of antibiotic resistance, the eye, bacterial cells and genetic
engineering, viruses and immunisation, the effect of medication on heart disease risk, sexually
transmitted infections, protein synthesis, blood group inheritance and the nervous system
including myelination and transmission at a synapse.

Questions designed to assess practical work included writing a plan to determine the optimum
temperature of an enzyme, the use of a calorimeter, the extraction of DNA from fruit including
identifying controlled variables and improvements, the effect of enzyme concentration on rate of
reaction including an understanding of the need to control variables. The maths skills assessment
in this paper related to questions requiring mean calculations, unit conversions, magnification and
percentages as well as the use of significant figures and standard form.
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Question 1 (a) (ii)

This item looked at the method for testing for reducing sugars. The first marking point was for
identifying that the reagent is Benedict's solution. The second mark was for the idea of heating the
sample. Candidates could also obtain this mark for giving the correct positive result. The full range
of colours that indicate a positive result were credited although the colour had to be in the correct
context, brick red to blue was not credited. The mark points were independent, so the colour
change could be awarded if the solution used is incorrect. Many candidates obtained full marks on
this question. A small number of candidates gave the tests and results for fats or starch.

(i) Describe how a solution of food can be tested for reducing sugars.
(2)

...... W Eﬁ%m\mxbmhg\goi%mmhd\

ResultsPlus

Examiner Comments

This candidate obtained the full 2 marks for naming the reagent
and the method of heating. However, had the colour change been
required they would not have been given a mark as they did not
give any specific details.

(i) Describe how a solution of food can be tested for reducing sugars.

(2)
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ResultsPlus

Examiner Comments

This candidate obtained 1 mark as the points were independent.
They give the incorrect reagent but the correct colour change.

(i) Describe how a solution of food can be tested for reducing sugars.
(2)

LA BeAedactC Cvwiion o WL foed TN Weak T faed
ANy et - The Colov wilthONge oM buAl ®  giten —
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ResultsPlus

Examiner Comments

This is a detailed response scoring the full 2 marks. They correctly
name the reagent and give the idea of heating. They also give the
full range of colour change which could be expected and indicate
that red shows the most sugar.

‘ ResultsPlus
Examiner Tip

Learn the reagents needed to test for starch, reducing sugars, fats
and protein as well as what you would expect to observe for a
positive and negative result.
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Question 1 (b)

For this question candidates had to identify how the calorimeter in figure 2 could be used to
determine the energy content of 10g of food. The first mark was for measuring the start and end
temperature of the water or for using the thermometer to measure the temperature. The second
mark was the idea of burning the food. Combusting or igniting the food were accepted but heat the
food was insufficient. The final marking point was for using the temperature increase or a
temperature change to calculate the energy content. The response needed to indicate that the
temperature change or increase could be used to find, measure or calculate the energy content.
Just the idea that the temperature rise is the energy content or shows the energy content was
insufficient. The details of the calculation were not required, and the mark was awarded if it
indicated the requirement for a calculation. A range of marks were awarded for this item but many
higher ability candidates obtained full marks and even gave the correct calculation. Common errors
that led to marks being lost were just the idea of measuring the end temperature of the water,
heating the food rather than burning it and just indicating that the temperature rise was the energy
content.

(b) Figure 2 shows a calorimeter.

thermometer
100cm?® water
combustion
chamber
10g of food

Describe how this calorimeter can be used to find the energy content of 10g of food.
(3)

VN8 AT e
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% ResultsPlus
Examiner Comments

This candidate scored 2 marks for measuring the start and end
temperature of the water and combusted the food was sufficient
for marking point 2. Just calculating the difference in the
temperature of the water was insufficient for marking point 3.

(b) Figure 2 shows a calorimeter.

thermometer
100 cm? water
combustion
o)
— 10g of food

Describe how this calorimeter can be used to find the energy content of 10 g of food.
(3)

FM\\‘MU\bM%b@mpm%t}wLuukﬁ{.—ﬂlﬁn
............ Sk nes. ot obige. e Dne, wolee i e, Combnlun....
Orustoes, When bre. Spod Sumgle. sty Canglebety. buned. the/;
.......... o, oo Lempeid. U Ine. ke aéaupf\ We oy bnen
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N / ResultsPlus
‘f,/\ Examiner Comments

This scored full marks. The final mark needed the idea of
calculating the energy content from the difference in the
temperature of the water. The specific equation is not required
although many candidates sitting the paper will also be studying
physics and it was seen on a significant number of responses.
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Question 2 (a)

There are two aspects to this question, the knowledge that haploid cells contain half the genetic
material of diploid cells and the unit conversion from nanograms to picograms. Full marks were
awarded for the correct answer but if this was not obtained there was a mark for either dividing the
mass by 2 or completing the unit conversion, the answer for this could be given in standard form.
The most common mistake was only completing one aspect of the question. Some responses
doubled the amount of DNA.

2 (a) Ascientist obtained a mass of 0.0062 nanograms of DNA from a diploid human cell.
Calculate the mass of DNA the scientist should obtain from a haploid human cell.

Give your answer in picograms,

(1 nanogram = 1000 picograms)
(2)

0.00¢2 y(ooo=¢.L
¢2*r=3L

.............................................................. picograms

ResultsPlus

Examiner Comments

This response shows both aspects of the calculation and the
correct answer was obtained scoring the full 2 marks.

2 (a) A scientist obtained a mass of 0.0062 nanograms of DNA from a diploid human cell.
Calculate the mass of DNA the scientist should obtain from a haploid human cell.
Give your answer in picograms. (o~ g

(1 nanogram = 1000 picograms) rﬂa-(f AV
N O N Ao (2)

0. 6L +2. = 0o |5’ 0.6c00n3)

Y
Q,Oo&oo&?

& .000@° -1

p'lw = .Ou.aaa..a.qg..]............. picograms

Wa-‘-'-'-;
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ResultsPlus

Examiner Comments

This response scored 1 mark for dividing the mass in the diploid
cell by 2. They have divided by a 1000 so the unit conversion was
not correct.

2 (a) A scientist obtained a mass of 0.0062 nanograms of DNA from a diploid human cell.
Calculate the mass of DNA the scientist should obtain from a haploid human cell,
Give your answer in picograms.

(1 nanogram = 1000 picograms)

(2)
Q- 0062 ,
[000
b- 2 o ges
....................................... 62 picograms
+IUS

Examiner Comments

This response also scored 1 mark. This candidate has halved the
DNA from the diploid cell but not given the answer in picograms.
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Question 2 (b) (i)

This question addressed the method for extracting DNA from fruit cells, specifically the role of
ethanol. The mark was awarded for causing the precipitation of the DNA although the idea of it
making the DNA visible, so the DNA could be seen or that DNA is insoluble in ethanol were all
credited. The idea that it extracts the DNA or separates the DNA from cell fragments was
insufficient as it was given in the question.

— . ,
(b) A student used the method shown in Figure 3 to compare the mass of DNA
extracted from strawberry fruit cells and from kiwi fruit cells.

crush the fruit cells in a buffer solution

L4
filter to separate the soluble DNA from the cell fragments

k4
add ethanol

Figure 3

(i) State why ethanol is used.
(1)

CRaconse DNA 1 inso VAR ... COLA L OLCOND L

ResultsPlus

Examiner Comments

This response correctly identifies why ethanol is added and was
awarded the mark. Adding the ethanol will cause the precipitation
of the DNA because it is not soluble in ethanol.
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(b) A student used the method shown in Figure 3 to compare the mass of DNA
extracted from strawberry fruit cells and from kiwi fruit cells.

crush the fruit cells in a buffer solution

l

filter to separate the soluble DNA from the cell fragments

l

add ethanol

(i) State why ethanol is used.

e o O, e O

ResultsPlus

Examiner Comments

The ethanol is added to precipitate the DNA so this response
scored the mark.
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(b) A student used the method shown in Figure 3 to compare the mass of DNA
extracted from strawberry fruit cells and from kiwi fruit cells.

crush the fruit cells in a buffer solution

4
filter to separate the soluble DNA from the cell fragments

v
add ethanol

Figure 3

(i) State why ethanol is used.
(1)

........................... G \\\w‘h\ma;\nﬂ\nk\\\m\%uunhu\mum

....... o.rﬁ.nn\h.ms..hl\khnnuﬁnfh\%fsi‘!\

ResultsPlus

Examiner Comments

This does not answer the question. This idea was seen a number
of times in responses that did not obtain the mark.
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Question 2 (b) (ii)

With practical skills being assessed in exams with this specification the skill of identifying variables
is one that candidates need to develop. There are a lot of correct responses as indicated on the
mark scheme and only two were required. The list rule was applied as the same amount of DNA
and the same fruits are incorrect responses and some candidates are confusing independent and
dependent variables with controlled variables. Candidates are still losing marks for using the term
amount and not the more scientific terms of mass or volume. Volume of solution was awarded a
mark but not in combination with volume of ethanol or volume of buffer. Weight is accepted for
mass as well as using the units for volume such as cm?® or ml. The idea of the age or quality of the
fruit was also accepted as was the specific idea of the mass of salt or volume of detergent which
was given by higher ability candidates who showed extensive knowledge of this method. The idea
of using the same equipment was ignored as it does not demonstrate sufficient knowledge of the
method.

(ii) State two variables the student needs to control when using this method to
compare the mass of DNA from these two fruits. .
1 Use We  some  ON0SS O Bt OO SSOwberry
2Use. Bne somne FOer  poper, oc  pUUSTOsA  KeChaiues. s,
00 DAL L 08 dadng  § W

ResultsPlus

Examiner Comments

There were a lot of possible responses to this question. This was
awarded the mark for the mass of fruit as they have used to
correct scientific terminology. The response was also awarded a
second mark for the filtration technique being the same as it is
equivalent to fully filtered.

(i) State two variables the student needs to control when using this method to
compare the mass of DNA from these two fruits.

(2)

r.Keep e wrignt of tve fwo. pruits. e
....... SOVVAR
2 1Ne. Same Nvoluma 0 bupper solbuunhen..
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ResultsPlus

Examiner Comments

This response scored maximum marks. It illustrates the accurate
use of terminology for measuring quantities. Weight was accepted
for mass and volume was used for the buffer solution.

(i) State two variables the student needs to control when using this method to
compare the mass of DNA from these two fruits.
(2)

ResultsPlus

~< Examiner Comments

This was awarded 1 mark for controlling temperature. The mark
was not awarded for amount as it does not use the correct
terminology.

ResultsPlus

Examiner Tip

When measuring solids use the term mass or weight and volume
should be used for the measurements of liquids and gases.

GCSE Biology 1BIO 1H
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Question 2 (b) (iii)

Repeating an experiment to get more data is about improving reliability or confirming that results
are correct. It also allows for the identification of anomalies or calculating a mean. It does not give
more accurate results - this was the most frequent error given by candidates for this question.
Candidates are frequently using these scientific terms incorrectly in responses. The idea of a fair
test is insufficient and precision was also not creditworthy.

(iii) The student repeated the experiment.

Give one reason why.

ResultsPlus

Examiner Comments

The accuracy of the results will not be improved just from
repeating the method so this was not credited.

)\

\\
\ ResultsPlus

Examiner Tip

Ensure that working scientifically terms such as valid, reliable,
accurate and precise are used correctly if quoted in a response.
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(iii) The student repeated the experiment.

Give one reason why.

(1)
............ F NS b LS O O 1 €S CAAACA
............ lo _com DONLE.. KR (S AT kO R OO
................ Qal MQ%E
ResultsPlus
Examiner Comments
Fair test is not relevant to repeating the experiment and is not
credited at GCSE level. However, allowing the results to be
compared and obtain an average was sufficient for the mark.
(iii) The student repeated the experiment.
Give one reason why.
(1)

ResultsPlus

Examiner Comments

This shows a good candidate response with the idea of being able
to identify anomalies if the experiment is repeated.

GCSE Biology 1BIO 1H
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Question 2 (c)

To compare mitosis and meiosis candidates were required to give the marking point response for
both mitosis and meiosis within their answer. Candidates should consider how they lay out their
response to this type of question, a table or bullet points for each aspect might improve scores as
they would clearly see whether they had given the detail for each process as well as preventing
contradictions. The idea of the number of division stages and where the processes occur was
ignored as question asks for outcomes. Identical DNA, chromosomes or genetic material was
acceptable for genetically identical but this level of detail was required, just identical and non-
identical was insufficient. For diploid and haploid the idea of a full set or half set of chromosomes,
or 46 chromosomes versus 23 chromosomes was creditworthy. Named sex cells for gametes was
also given the fourth marking point.

(c) Mitosis and meiosis are processes that produce new cells.

Compare the outcomes of mitosis and meiosis.
(3)

Mitosis resolts n A diploidh
enek:c;c\ll&ud@whdeCerhowever-
Yhe ouvkcomes. oc. meosis. are L
Aagghte  cells  which ove
_geebcally  Lnmdetical omd

ResultsPlus

Examiner Comments

This is a concise and good response which scored 3 marks. It gives
the number of cells, the details of the chromosome numbers with
haploid and diploid as well as the idea that the cells produced by
mitosis are genetically identical and that those produced by
meiosis are genetically unidentical.
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{€) Mitosis and meiosis are processes that produce new cells.

Compare the outcomes of mitosis and meiosis.

ResultsPlus

Examiner Comments

This response scored 1. The question asks for the outcomes so
details of mitosis are not required. They have the correct number
of cells for each process but incorrectly state that mitosis produces
haploid cells.

& ResultsPlus
Examiner Tip

Think about alternative ways to present an answer when asked to
compare. A table or list that aligns the detail for each aspect would
ensure that comparisons are made and reduce errors.

GCSE Biology 1BIO 1H
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(c) Mitosis and melosis are processes that produce new cells.

Compare the outcomes of mitosis and meiosis.

(3)
AKBQS\E\EU\L&LN\S.\;!\%M%&K
LSOANS. e ke A ()\Qxd». ERMS..... QRERL..

......... Cykm WiNC SIS . DR s e A0S S LSS e SO
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ResultsPlus

Examiner Comments

This response was awarded 1 mark for the number of cells
produced. They use the term diploid for mitosis but the
comparative for meiosis is incorrect with reference to two pairs of

chromosomes.
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Question 3 (a)

The knowledge required to answer this question is similar to a question on 2018 paper and was
answered very well suggesting candidates are accessing past papers for revision. Candidates
answered the question from two perspectives. Some gave the primary immune response process
leading to the productions of memory lymphocytes and the ability to produce a secondary immune
response. Some started from the aspect of the presence of memory lymphocytes which result from
vaccination enabling a secondary immune response which produced antibodies. Both approaches
were able to score full marks. Where marks were lost it was generally for scientific inaccuracies or
insufficient detail. For example, the vaccine contains dead or weakened tetanus or dead disease is
incorrect - it needed the idea of antigens or inactive bacteria, the bacterial name was accepted.
Memory cells or lymphocytes alone was insufficient for marking point 3. The final marking point
was for the secondary immune response idea or a faster response on second exposure resulting in
the bacteria being killed. The idea of a response before the child gets ill or gets symptoms was
given in the question.

3 (a) Clostridium tetani is a bacterium that can be found in soll.
It causes the infection tetanus.
Children are vaccinated against tetanus.

Explain why these children do not get tetanus if the bacteria enter their body
through a cut in the skin.

(3}

Thesc. body. has. m.czmonj udwmcﬂbes ..... frora Mal o

VOLLManon. sa. M _____ e Dacken o entkers. k... bod@

ResultsPlus

Examiner Comments

This response scored maximum marks. They show the level of
detail required including the idea that the bacteria have antigens,
the cells involved are memory lymphocytes and the production of
antibodies to destroy the pathogen quickly.

GCSE Biology 1BIO 1H 21



3 (a) Clostridium tetani is a bacterium that can be found in soil.
It causes the infection tetanus.
Children are vaccinated against tetanus.
Explain why these children do not get tetanus if the bacteria enter their body

through a cut in the skin. 3)

ResultsPlus

Examiner Comments

This response scored 2 marks for the production of memory
lymphocytes and immune. A dead or weakened version of the
infection was not sufficiently accurate for the mark to be awarded.

ResultsPlus
Examiner Tip

Consider the scientific terminology you are using in responses to
ensure you are using the correct term.

22 GCSE Biology 1BIO 1H
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3 (a) Clostridium tetani is a bacterium that can be found in soll.
It causes the infection tetanus.
Children are vaccinated against tetanus.
Explain why these children do not get tetanus if the bacteria enter their body

through a cut in the skin. -

A)’Lﬂ/ gm’ .vmmtmL LLA« LonLre.: }w.w ;J;rm.,Ja Lﬂﬁ-h
..... %fml L TR ) fﬂw iy Lm Las s
. |k ................. ﬂnu. ...... Hehw& mZL ., ‘-‘HJ_

</;Z ResultsPlus
Examiner Comments

This scored 1 mark for the production of antibodies. There was
insufficient detail for any further marks to be awarded.
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3 (a) Clostridium tetani is a bacterium that can be found in soil.
It causes the infection tetanus.
Children are vaccinated against tetanus.

Explain why these children do not get tetanus if the bacteria enter their body
through a cut in the skin.

ResultsPlus

Examiner Comments

This response scored maximum marks for inactive pathogens in
the vaccination, the production of antibodies and killing the
pathogen quickly as part of a secondary immune response. It
would not have been given the mark for memory cells, memory
lymphocytes was required.

24 GCSE Biology 1BIO 1H
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Question 3 (b)

Responses to this question showed a wide range of understanding across the topic and a full range
of marks were awarded. Many did not use the term evolution or natural selection. The first marking
point is about the selection pressure aspect of not completing a course of antibiotics or the over-
use. The idea that the bacteria are resistant to the antibiotic is given in the question so marking
point three is about identifying the cause of the resistance. The final marking point is about survival

and reproduction. Immune or strongest bacteria was ignored as it is incorrect but adapted bacteria
was accepted.

(b) Colistin is an antibiotic used to treat infections in the bloodstream.

Some bacteria are resistant to Colistin,

Explain how these bacteria have become resistant to Colistin.

ResultsPlus

Examiner Comments

This response obtained all 4 marking points. They have the idea of
the selection pressure of not completing the course of colistin,
genetic variation was sufficient for the cause of some bacteria
being resistant and they have the idea of survival and
reproduction linked to the concept of natural selection.
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(b) Colistin is an antibiotic used to treat infections in the bloodstream.

Some bacteria are resistant to Colistin.

Explain how these bacteria have become resistant to Colistin. (@

N\oe aAie.. Ory
YeAISTOM WIoLWO. T\n

</£Z ResultsPlus
Examiner Comments

This scored 3 marks for a very good description of the process of
natural selection. However, they have omitted the idea of the
selection pressure of taking the antibiotics repeatedly or not
completing the course.

26 GCSE Biology 1BIO 1H

PaCresia con evoeg - 6.2 DOCACO RAWOS
e iSOV AC. A0SO Y NeD e AKOIUNC

oAk WO NCA
CEAR AN et

QG 0. CouA. AN DU MIOBLS...£BULENSY. .

=030 N SWCN AW CONRGMY

N L B B DA CANA R R+




(b) Colistin is an antibiotic used to treat infections in the bloodstream.

Some bacteria are resistant to Colistin.

Explain how these bacteria have become resistant to Colistin.

A ww&a4 m rCJbsﬁn ambam 14__,_____

;luwng% ..... e ittt
Mﬂwmwmgbmﬂ il (o st otrtually ol 4

</¢\Z ResultsPlus
Examiner Comments

This is another example of a detailed response which scores all 4
marks. The process is described fully including reference to the
selection pressure and mutations.
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(b) Colistin is an antibiotic used to treat infections in the bloodstream.
Some bacteria are resistant to Colistin.

Explain how these bacteria have become resistant to Colistin.

Bﬁu&%gwwé‘”

__________ dﬂﬂébété&‘:ﬁ#ﬂ

....... O b N .G G Gt TR
..... ere  otiliml. G Lok srmeaids.. craCdoioCubonm,
ResultsPlus

Examiner Comments

This response scored 2 marks for evolution and the idea of
survival and reproduction. They do not give the cause of some
bacteria being more resistant or details about the use of
antibiotics. Some bacteria are resistant is given in the question so
this point must be expanded.

ResultsPlus

Examiner Tip

Avoid just repeating information given in the question.
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Question 4 (a) (i)

This question was a simple mean calculation with the answer expressed to three significant figures.
Full marks were given for the correct answer but if this was not obtained the first mark is for the
addition of all three numbers. Some candidates excluded one as an anomaly which cannot be
justified from the data. The second mark was for obtaining the mean of their total and the final
mark for expressing the answer to 3 significant figures. Other than the numerical values shown on
the mark scheme error carried marks can only be awarded if the working is shown.

1 mark was awarded for or (292+301+297) + 3 with no answer stated.
292+301+297+3 without brackets around the addition was not creditworthy. The most frequent
errors leading to loss of marks were the misinterpretation of recurring numbers and incorrect
rounding.

4 (a) The effect of age on focusing distance was investigated.

Volunteers of different ages had their eyes tested.

Each volunteer was asked to read words from a book. The book was moved closer
to their eyes.

When the words became out of focus, the distance was recorded.

Figure 4 shows the results,

40 256 261 257 258
45 282 275 280 279
- 50 292 301 297 ?
55 3N 309 307 309
Figure 4

(i) Calculate the mean distance for the volunteers aged 50.

Give your answer to three significant figures.

(3)
292 + 20\ + 241
A 55 9 - %67
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ResultsPlus

Examiner Comments

This response clearly shows the working and the correct answer is
obtained. Full marks are awarded for the correct answer whether
or not workings are shown.

4 (a) The effect of age on focusing distance was investigated.
Volunteers of different ages had their eyes tested.

Each volunteer was asked to read words from a book. The book was moved closer
to their eyes,

When the words became out of focus, the distance was recorded.

Figure 4 shows the results.

40 256 261 257 258

45 282 275 280 279

50 292 301 297 ?

55 3N 309 307 309
Figure 4

(i) Calculate the mean distance for the volunteers aged 50.

Give your answer to three significant figures,

(3)
2972 1301207 = 840

RS . 296.6
'-':'.3__

296.6  mm

ResultsPlus

Examiner Comments

This was awarded 2 marks for the correct answer for the mean
calculation but not expressed to three significant figures.
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ResultsPlus
Examiner Tip

Make sure you read the maths questions carefully so that the
answer you give is presented correctly.

4 (a) The effect of.age on focusing distance was investigated.
Volunteers of different ages had their eyes tested.

Each volunteer was asked to read words from a book. The book was moved closer
to their eyes.

When the words became out of focus, the distance was recorded.

Figure 4 shows the results.

40 256 261 257 258
45 282 275 280 279
50 292 301 297 ?
55 31 309 307 309
Figure 4
(i} Calculate the mean distance for the volunteers aged 50.
Give your answer to three significant figures. )
G2+ 30l+2a%=890
BA0 +3 = 29-6 290.6
ko . mm

ResultsPlus

Examiner Comments

This was awarded 1 mark. The answer has been incorrectly
rounded and expressed to 4 significant figures.
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4 (a) The effect of age on focusing distance was investigated.
Volunteers of different ages had their eyes tested.

Each volunteer was asked to read words from a book. The book was moved closer
to their eyes.

When the words became out of focus, the distance was recorded.

Figure 4 shows the results.

45 282 275 280 279

50 292 301 297 ?

55 3in 309 307 309
Figure 4

(i) Calculate the mean distance for the volunteers aged 50.

Give your answer to three significant figures.

(3)
mean- 292+ 3011293 gqp 2066296 3
3 3
ResultsPlus

Examiner Comments

This was awarded 2 marks. The answer has been incorrectly
rounded but is given to 3 significant figures.
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Question 4 (a) (ii)

For this question a conclusion was required based on the data in the table. The minimum
requirement for the mark was for the idea that as age increases mean distance also increases. The
idea that eyesight gets worse with age or focus distance gets worse was insufficient. References to
people getting more long-sighted as they get older was credited as was a conclusion linked to an
age group eg age 55 had the longest focus distance. Errors that were most frequently seen linked
increasing age to becoming more short sighted or that the older people could not see distant

objects which cannot be interpreted from the data.

(i) Give one conclusion that can be made from the data in Figure 4.
(1)

Alskonce |\ norenSesy

ResultsPlus

Examiner Comments

This response scored 1 mark for successfully identifying that
focussing distance increases with age.

(ii) Give one conclusion that can be made from the data in Figure 4.
(1

Sherk. 4 %1:«_{:_ __________ EDQQSQ% Oekefior abls
...... Wi mg@,

ResultsPlus

Examiner Comments

This response was not creditworthy as the focus distance is not
linked to short-sightedness.
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(i) Give one conclusion that can be made from the data in Figure 4.
(1)

Th&omexx\.jou .......... QL. FNE._IOCSE  AOUl. EUESUR. ...
R o Y<d e v 070

ResultsPlus

Examiner Comments

This was insufficient for the mark as it does not utilise the data
from the table.
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Question 4 (a) (iii)

This question is about improving the investigation so that a more valid conclusion can be made.
There were a number of correct answers as shown on the mark scheme and candidates generally
answered this question well. Correct responses addressed the idea of obtaining more data in
several ways or improving the experimental method to ensure that the results obtained were valid.
The most common correct responses were about getting data from more people, from more age
ranges and more than one measurement from each person. The main incorrect error seen was
ensure that no one was short or long-sighted which is the purpose of the investigation.

(iii) Give two improvements that are needed in this investigation before a valid
conclusion can be made.

(2)
. Ensue  eadh  persen IS (el He

5%{,[)\!01'545
2 0S8k geople  thah  dida\  Wwlvakes  OnSvig
F A 1S Not biag

ResultsPlus

Examiner Comments

This was awarded 1 mark for the idea of each person reading the
same words which would be an improvement to the method.

(iii) Give two improvements that are needed in this investigation before a valid
conclusion can be made.

2_Each. peron. snollcl.. be. tested mare.. t0e0.. . onCe. ..
ResultsPlus

Examiner Comments

This was awarded full marks for the idea of using the same sized
text which would improve the validity of the method and the idea
of testing each person more than once which would get more data
for a more valid conclusion.
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Question 4 (c) (i)

To obtain full marks on this question required knowledge of the cornea or lens and the retina. The
first mark was for refraction of light by the cornea or lens. The involvement in focussing light rays
was credited. The second mark is for the idea that the light rays meet on the retina. Many
candidates were able to answer this correctly. Some incorrect responses included the idea that the
iris is involved in refracting light or that light is focused on the optic nerve.

(c) Figure 5 shows light rays entering the eye of a person with normal vision.

Figure 5

(i) Describe how light rays are focused to give normal vision.

ResultsPlus

Examiner Comments

This response scored 1 mark for light being refracted by the
cornea. The back of the eye was insufficient for the second mark.
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(c) Figure 5 shows light rays entering the eye of a person with normal vision.

Figure 5

(i) Describe how light rays are focused to give normal vision.
(2)

___________ As....\i \511\&:..,,..,_____@05333 H«rc:»uah )ﬂm (wrr\eg anrd.)...
lens it regzrac;}@;\ .................. The...\ l%\{.,\i ...... FONS

- LONNRIDL .. cmc) LOme ... *o@mm..........aum_..&:ho,\\j -, S
.......{.':Q.Lu.SQ.d.........Qm............ﬂm........(Q.i:\mm..wk.\.e.&h......{m:m.O‘LM.LR.,S.......D: ........ cleas.....

\MDS& ..................... e

ResultsPlus

Examiner Comments

This response scored the full 2 marks and shows good use of the
correct terms with respect to normal vision. It includes the idea of
refraction by the cornea and the lens and the light rays converging
together on the retina.
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Question 4 (c) (ii)

For the first mark of this question just stating that lens X was required was insufficient as there are
only two options. Candidates needed to recognise that it was a diverging or concave lens. The
second mark was for it spreading out or diverging the light rays. If lens Y was given, only marking
point 2 could be awarded and only if they refer to a concave or diverging lens spreading out or
diverging light rays. Other incorrect responses gave the idea that lens X would refract the light rays
less so they would meet on the retina.

(i) Figure 6 shows light rays entering the eye of a person with an eye defect and
two lenses that can be used to correct eye defects.

lens X lensY

L
Figure 6

Explain which lens would correct the eye defect shown in Figure 6.
(2)

cedans Ypn S e concans Lens., e can. be. LA 4p.
Qmmksmrb-fugmadﬂw:LTLQMM,Q ...... Jhort .

..... Howmmumamfmgmaxmgwnmaga
bwrrﬂﬁl,ﬁdVC{QYWJM,L(&H%G,}MMM&L

ResultsPlus

Examiner Comments

This did not score a mark. They suggest that lens Y is concave
which is incorrect and the response gives no further details about
how a concave lens would correct the defect.
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(i) Figure 6 shows light rays entering the eye of a person with an eye defect and
two lenses that can be used to correct eye defects.

lens X lensY

— |

Figure 6

Explain which lens would correct the eye defect shown in Figure 6.

olens. Yo weouldd. covreck.. Haa.. WQU{.QCJ
The concave. Lonse.. Will.. re(«radr..“,... is Q..P,.,.,,.Liamﬂ.«....f

neemdr v X

ResultsPlus

Examiner Comments

This response scored full marks for identifying that lens X was a
concave lens and giving the linked explanation that the light rays

would be refracted away from each other which would correct the
defect in vision.
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(i) Figure 6 shows light rays entering the eye of a person with an eye defect and
two lenses that can be used to correct eye defects.

lens X lensY

Figure 6

Explain which lens would correct the eye defect shown in Figure 6.

e ONERL GROGE o LR R O TS K O

ResultsPlus

Examiner Comments

This response is worth 1 mark for identifying lens X as a diverging
lens. It shows a common misconception seen in candidate
responses that the diverging lens would bend the light rays less.
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Question 5 (a) (iii)

The content covered by this question is new for this specification. It required candidates to
recognise that the three domain classification method is based on genetic analysis. Many
candidates did not recognise this and gave ideas around improved microscopy or the idea that not
all organisms can be classified using the five kingdom method. Where candidates showed the
required knowledge it was often at a high level of detail referring to the idea of non-coding regions
of genes, but these were the minority.

(iii) Give a reason why the three domain method of classification has been
suggested.

...... At’.ﬂhaﬁ.ﬁ........um Adiovesed by Ol woese, and,. g

]Qm,r\d\ 0. howe no nuClus . i Re . gl __ok..s .
mg_d hose wnis ed :edrmstr% DNA, I Re 2 cu\.\ul«es

(1)

ResultsPlus

Examiner Comments

This response was worthy of the mark. It recognised that
differences in the DNA was the basis for the introduction of the
three domain method.

(iii) Give a reason why the three domain method of classification has been
suggested.
(1)

......... L +Cak€<9mst&@9£Lntbmﬁ%Ww
............. O R~ = o V1.5 = S

ResultsPlus

Examiner Comments

Using cell structure to categorise organisms was too vague to
achieve the mark on this question.
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(iii) Give a reason why the three domain method of classification has been
suggested.

ResultsPlus

Examiner Comments

This response indicates that genetic analysis has enabled the
introduction of the three domain system.
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Question 5 (b) (i)

The use of the magnification equation and unit conversion was required for this question and many
candidates demonstrated the required mathematical skills, showing an improvement in
understanding of this topic. Full marks are given for the correct answer but if this was not obtained
there were working marks for the measurement, a division by 50 000 and a unit conversion of
x1000 or x10 000 if the candidate measured in cm. Candidates who measured in cm were more

likely to make an error during the calculation. Some candidates divided by 1000 rather than
multiplied or did not attempt a unit conversion.

(b) Figure 7 shows a cyanobacterium magnified 50000 times.
The line AB shows the diameter of the bacterial cell.

(Source: ® The Christian Science Monitor)

Figure 7

(i) Calculate the actual diameter of the cyanobacterium.

Give your answer in micrometres (um).

(3)
G Som
e5mm
GO
Z 0065
oA K
(000
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ResultsPlus

Examiner Comments

This response is awarded 1 mark for the correct measurement.
There is no attempt to use the magnification and the unit
conversion attempt is incorrect.

(b) Figure 7 shows a cyanobacterium magnified 50000 times.
The line AB shows the diameter of the bacterial cell.

(Source: © The Christian Science Monitor)
Figure 7

(i) Calculate the actual diameter of the cyanobacterium. I

MN\ ’ 1mt‘.:ﬂ'v.'\'.' your answer in micrometres (um). A M
PN\ GSH\M

&)rm :O.QO\BMM

» (000

- I3

(3)

ResultsPlus

Examiner Comments

This shows a good model answer. The workings are shown and the
measurement, magnification calculation and unit conversion are
clearly shown.
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(b) Figure 7 shows a cyanobacterium magnified 50000 times.

ResultsPlus
Examiner Tip

Always show your workings for magnification calculations
including the units used to make measurements.

The line AB shows the diameter of the bacterial cell.

(Source: © The Christian Science Monitor)
Figure 7

(i) Calculate the actual diameter of the cyanobacterium.

Give your answer in micrometres (um).

T 6 en

— ‘:[.'Z)tlc;qm:’uo et
Ao Sgovo

6-Sern clinmbe 2
wé o e

PK.O
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@Jﬂ\gﬁ B
S Z ResultsPlus

| \ .
| » ExXaminer Comments

This response shows a common error but still obtained 2 marks
highlighting the importance of showing workings. The
measurement is correct in cm which are given and this has
correctly been divided by 50 000. The x1000 unit conversion is
incorrect because the distance has been measured in cm.

B\
/
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\
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\

 ResultsP
\ Examiner Tip

y
/
/ ~
y

Always measure in mm which is a standard unit.
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Question 5 (b) (ii)

This question asked for three features of bacterial cells. The question stated that they contained
plasmids as this is given in the rest of the question, consequently loops of DNA was insufficient,
they needed chromosomal DNA or the idea of no nucleus. All cells have a cell membrane and
cytoplasm so these were insufficient. The most common correct responses were chromosomal
DNA in the cytoplasm, flagella and cell wall. Some candidates stated that the cell wall was not made
of cellulose but this was not required. A list rule was applied for the reject responses of nucleus and
mitochondria and these were the most common incorrect responses seen.

(i) Bacterial cells contain plasmids.

Describe three other features of a bacterial cell.
3
, lﬁ.ﬁﬂo'a.. 3)
A Mty IS

Bt b o p v b

ResultsPlus

Examiner Comments

This response scored 2 marks for no nucleus and no
mitochondria. Ribosomes are found in bacterial cells.
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(i) Bacterial cells contain plasmids.

Describe three other features of a bacterial cell.
(3)

LOOMNENNC Y. g Lapsules ol pratechon .
SRoocdersadcels confoin. ribosomes....£07.....

Ql‘ﬂ\?.\f\%%t\‘;h‘l&\i .................................

</£Z ResultsPlus
Examiner Comments

This response scored the full 3 marks although each point they
make is correct for a bacterial cell. The explanation of each feature
was not required.

(i) Bacterial cells contain plasmids.

Describe three other features of a bacterial cell.
(3)

</6\Z ResultsPlus
Examiner Comments

This response is concise but clear and scored 2 marks.
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Question 5 (c)

This question was very well answered by candidates of all abilities possibly reflecting that similar
knowledge was needed for a question in 2018. Restriction enzymes had to be phonetically correct,
restricted or restrictive enzymes was not accepted. Candidates needed to clarify the role or
function of the sticky ends, for example the idea that they are complementary or match up. Lipase
was rejected against the mark of ligase as it is the incorrect enzyme. The use of key scientific terms

was crucial in answering this question.

(c) Figure 8 shows a plasmid containing the human insulin gene,

human insulin gene

Explain how the human insulin gene can be inserted into a plasmid.

(Total for Question 5 = 12 marks)

8@\9)\3«5 E}rea&“:’)
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ResultsPlus

Examiner Comments

This response was not creditworthy. Restricting enzymes and
lipase are incorrect.

(c) Figure 8 shows a plasmid containing the human insulin gene.

human insulin gene

Figure 8

Explain how the human insulin gene can be inserted into a plasmid.

uﬁhq en= mz;ﬂ! /A!mnlrf L Ml .a ﬂfr?‘
f

‘}Q;‘?-‘

‘b&ck“ﬁatﬂ% LS !5 S'zt,-:{‘jemlr.\

ResultsPlus

Examiner Comments

This response scored 1 for the correct use of ligase. Enzymes is
insufficient as the specification requires restriction enzymes.
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(c) Figure 8 shows a plasmid containing the human insulin gene.

human insulin gene

Figure 8

Explain how the human insulin gene can be inserted into a plasmid.
(3)

______ k.. usj/y Has... sanas. rr:-'sﬁ a—{-;anmz;ﬁm& 14:?

........ 0 mmmmplzmudwy Sshicky.. ‘ﬂfu. ,
..... haronaan _insudan. geass is. mzc‘ed..........m:!h M
_plasnuels  and (A-Oiqs.e s aololed 0 _connact
f’f\e Gens ownd p(asfm:ol cdo & _condinvous Corcle g

ek NALA (Total for Question 5 = 12 marks)

%Z ResultsPlus
Examiner Comments

This shows a model correct answer for all 3 marks. The
explanation contains all the marking points from the mark scheme
in a logical sequence.
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Question 6 (a) (ii)

To answer this question and obtain full marks candidates had to give a conclusion and explain it
using their knowledge on enzyme activity. A conclusion that combined increasing the amount of
beads with the idea that they contained lactase and that this decreases the time taken or increases
the rate of reaction was worthy of 2 marks. Higher ability candidates were able to combine this idea
with increased chances of collisions or substrates fitting into the active sites of enzymes and went
on to obtain full marks. Candidates must take care with handwriting especially when words have
similar letter formations, for example lactase and lactose. Candidates who did not score on this
item were most likely to get the conclusion incorrect, giving the idea that adding more beads
increased the time. Some candidates gave a conclusion and described data from the table rather
than recognising that the command word was 'explain’'.

(i) Explain the conclusion that can be made from these resuilts.
(3)

ook oA S,

ResultsPlus

Examiner Comments

This response scores full marks as it links the conclusion that the
reaction is quicker with more beads and refers to lactase as the
enzyme. It includes some enzyme theory including the formation
of enzyme-substrate complexes.
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(i) Explain the conclusion that can be made from these results.
(3)

The e ‘Qher armount OS beady
Hﬂe Saseer tne r@action occwrS:

ResultsPlus

Examiner Comments

This response scored 1 mark. They have given a conclusion
referring both to reaction rate and time taken. They do not link

this to lactase or give any explanation on enzyme theory. They
have described the data rather than explaining it.

(ii) Explain the conclusion that can be made from these results.

b ";;u,i‘l, ﬁw ' M |

ResultsPlus

Examiner Comments

This is an incorrect conclusion and was not creditworthy. The time
decreases and the number of beads of lactase increases.
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ResultsPlus
Examiner Tip

Read your answers to check you have not made a mistake.

(i) Explain the conclusion that can be made from these results.
(3)

fhe.hian&rtne(number@f-beqcla;rhe
e SNOMEEN . ENE. AMe . nen 0 bea S .
ST <> o N LY <@ W m & I = N 0 6 LI w &2 €7 AW UNT0 SRR O S
e nOBNEX e 2.3 beads. taere. used N
oELMme. & )03 24205 M eGNING. the

SN Y SN < & U =¥ o 1 o S

ResultsPlus

Examiner Comments

This response scores 2 marks for the conclusion on the reaction
time being linked to lactase.
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Question 6 (a) (iii)

This question required candidates to recognise that the volume of lactose is a controlled variable in
this investigation. The explanation for this links to the idea that it is the substrate for the reaction,
allows results to be compared or a valid conclusion to be drawn. Just the idea that changing the
volume of lactose would change the rate of reaction was insufficient for an explanation. The idea
that it is a control was also not accepted. Many candidates' explanations lacked sufficient detail to
be awarded full marks on this question. A good understanding of the practical is required to
answer this type of question.

(ili) Explain why the same volume of lactose solution was used for each test.
(2)

Thia s 50 Ao condonk odkieon gy substrakes. S0 Jhe........

Examiner Comments

This response scored full marks for recognising that lactose is the
substrate and that it is a controlled variable.

ResultsPlus

Examiner Tip

Understand the difference between independent and dependent
variables, controlled variables and a control.
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(iii) Explain why the same volume of lactose solution was used for each test.

ResultsPlus

Examiner Comments

This is a misconception seen in some candidate responses. The
volume of lactose is a controlled variable and not a control.

(iii) Explain why the same volume of lactose solution was used for each test.

(2)

ResultsPlus

Examiner Comments

This response also scored 2 marks for the idea of a controlled
variable and for allowing results to be compared.
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Question 6 (b)

The ability to devise a method is a key practical skill that students need to develop during the
course of their GCSE studies. A response that would successfully find the optimum temperature for
the enzyme lactase needed to include the idea that lactase and lactose needed to be combined and
the quantities controlled, the reaction should be done at a range of different temperatures and the
time taken to produce glucose recorded. The idea that the temperature should be continually
increased by heating the sample was not credited for the second marking point. Many candidates

were not given marking point one because they did not control the volume of lactose and the
number of beads.

(b) Devise a method to find the optimum temperature for the enzyme lactase. (/MO WAA—C

@i §.
........................ [octul se

(Total for Question 6 = 9 marks)
— CompPouT He Mot b e ench ‘o
oo Wil Yinoguv@ot rmore W@(’

ResultsPlus

Examiner Comments

This response was awarded the second two marking points. The
method mixes lactose and lactase but not in controlled quantities
so marking point one was not awarded.
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(b) Devise a method to find the optimum temperature for the enzyme lactase.
(3)

2Use 25 beads in dQcm?® of lactwse putling =a b .
woked. ooXns.. S S
_ ’Plac.z dhe.. E‘fﬂ bemc:.r' m@5 C o Has. &(?cawai
"i5°C ........... M Has @/QMA .. 59 S

Mo Bmel .aad. reca*d HMas . hiaag... fQJc:tn

ol PO o
The opfimum ‘s ’ TmlforQuasﬂonﬁm
e fosier

ResultsPlus

Examiner Comments

This illustrates a good response which obtains full marks. They
have combined controlled quantities of lactose and lactase at
different temperatures and recorded the time taken to produce
glucose.
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Question 7 (a)

This question asked for the lytic pathway of a virus and not the whole life cycle. References to the
lysogenic cycle and the idea of taking over the DNA were ignored. No marks are awarded for the
common stage of entering the host cell. Marks could be obtained using diagrams, provided they
were labelled. The mark for the host cell machinery could be obtained by referring to enzyme or
organelles. For the second marking point just replicating viral components was insufficient, it
needed to be genetic material or proteins. Finally, viruses lyse host cells not the host. Higher ability
candidates gave very detailed responses to this question. Where marks were lost it was often a
response that focused on binding and entry to the cell and lacked the detail to obtain the mark
points about the lytic pathway. There were also incorrect references to viruses reproducing which
were not creditworthy.

7 Measles is a disease caused by a virus.

(a) Describe the lytic pathway for a virus.
(3)

e o . S AE AT SIS TN BN T S R AT A

________ 1 S, S N — U — S P Wi, SO, N vl o o S o -3

ResultsPlus

Examiner Comments

This response lacks sufficient detail for full marks but it scores 2
marks for the viruses replicating in the host cell and causing the
host cell to burst to release the viruses.
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7 Measles is a disease caused by a virus.

(a) Describe the lytic pathway for a virus.
(3)

B T N SO SN 0® (¢ X0 N2 S WS Ui Y o of 0 a6 8 A -3 § W=V x> G
e AR AN QEORKS. . 0N A0, dve.. 0L oM .. Pckedna.
e O RIHNAY A e RPAMCINL, .. TR, QORI OO N

AR O AACE . SO 1IN ek

ResultsPlus

Examiner Comments

This is a high level response with detail of the lytic cycle. It has the
idea of using host machinery to relicate genetic material and viral
components before the viruses assembles and lyses the host cell.

Question 7 (b) (i)

This was a straightforward question to identify the region of the brain. Many candidates were
successful on this question and we saw a range of terms used, all covered by the mark scheme. The
most frequent incorrect response was the cerebellum.
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Question 7 (b) (ii)

Some candidates found this a challenging question. It combined percentages and standard form. It
required candidates to use the death rate to calculate the number of people infected and convert
the response to standard form. Those who did not obtain the correct final answer were able to pick
up marks for their workings. Two marks were given for the correct answer not in standard form or
the 8.9 x 10° as there is only one error in the response. These were the most frequent answers
seen for two marks. This question highlights the importance of candidates showing their workings

to calculations clearly.

(i) The death rate from measles is 0.15%.
In 2015, 134 250 people died from measles.
Calculate the number of people infected with measles in 2015.

Give your answer in standard form.

Examiner Comments

This response was awarded 2 marks. They have the correct
numerical value but it is not given in standard form.

(3)
139250 = 01
4 342500 = )3
g9soco0 *= "
tG5ocooe = 10 95 00000... people
ResultsPlus

Examiner Tip

Read the question carefully to ensure you give mathematical
answers in the format requested.
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(i) The death rate from measles is 0.15%.
In 2015, 134250 people died from measles.
Calculate the number of people infected with measles in 2015.

Give your answer in standard form.

% 5

295 600

T

5

ResultsPlus

Examiner Comments

During the working of this the candidate has not divided 0.15 by
100 to take account of the percentage. The response has one
mistake in the workings and was awarded 2 marks as it was given
in standard form.

(ii) The death rate from measles is 0.15%.
In 2015, 134 250 people died from measles.
Calculate the number of people infected with measles in 2015.

Give your answer in standard form.

a. L3 230 VI DR Qa9
(A —_— =
><- _// =
‘el
"

BTy»3Qaqgqa

ResultsPlus

Examiner Comments

This response was awarded full marks for the correct answer in
standard form.
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Question 7 (c) (i)

This question asked why people might decide not to get immunised. Some candidates answered
the question ‘why people might not be immune to measles’ with ideas around an insufficient
immune response which does not answer the question. The most common correct answers from
the mark scheme were the idea of side effects to the vaccination or not being able to have the
vaccination, either due to immune deficiency or it not being available to them. Religious and ethical
objections were ignored unless specifically named. Some candidates recognised that you would not
need the immunisation if they had already had measles and were immune. The idea of measles not
being a serious disease were not credited.

(c) Measles is prevented by immunisation.

(i) State two reasons why people might not be immunised against measles.
(2)

Examiner Comments

J\/\Z ResultsPlus

This repeats the question and was not awarded any marks.

ResultsPlus

Examiner Tip

Do not repeat the information given in the question.
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(c) Measles is prevented by immunisation.

(i) State two reasons why people might not be immunised against measles.
(2)

1 TRy Qe 400 Young.
OROOR .

,Thite mmune mmmu 100, wwq oy i o

B’x‘rom} MU0 SOt e, il

ResultsPlus

Examiner Comments

This was awarded full marks as both statements are valid reasons
for not having been immunised.

(c) Measles is prevented by immunisation.

(i) State two reasons why people might not be immunised against measles.
(2)

1C 4o 1l

ormwd.wdgm;:um B

2.8 e Cannm Y. A CCess  places Al hare vBcoinafon A0CABNENE o

ResultsPlus

Examiner Comments

This response was awarded 2 marks for the idea of being allergic
to the vaccine and not being able to access healthcare which are
valid reasons for not being immunised.
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(€) Measles is prevented by immunisation.

(i) State two reasons why people might not be immunised against measles.
(2)

ResultsPlus

Examiner Comments

These statements are too vague and do not answer the question
with scientific knowledge. No marks were awarded.
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Question 7 (c) (ii)

There are two aspects to fully answer this question. The first mark was more frequently obtained
for the idea that the majority of the population are immune or immunised and was given for
responses that indicated the idea of a threshold being reached. The aspect addressed by the
second marking point is that unvaccinated people are protected with a reason based on the idea
that it cannot spread through the population or they are unlikely to come into contact with the
pathogen or someone with measles. Some candidates suggested that non-immunised people are
immune which was not credited.

(i) The spread of measles is prevented by herd immunity.

Describe herd immunity.

................................. W OO CONOE L. PPORKS

ResultsPlus

< Examiner Comments

This response was awarded 1 mark for the idea that enough
people are vaccinated. It does not give any details on the
protection of the unvaccinated people.
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(i} The spread of measles is prevented by herd immunity.
Describe herd immunity.

(2)

ResultsPlus

Examiner Comments

This shows a misconception seen occasionally in candidates, the

idea that immunity spreads through reproduction is incorrect and
no marks were awarded.

(i) The spread of measles is prevented by herd immunity.
Describe herd immunity.

(2)

VU WY Vo aVUE DY 3 ISR Y U o W W U, B o VUV 10 L Y R—

mMLm,LmJammemued.}Mruuumamng .....................
LANSknose. W 0o n' A ammunned  connok got L.

...... dasedse ag e peaple Jurround uag. M. cant. .
gLt & ko pals OMKo aum . (Total for Question 7 = 11 marks)

ResultsPlus

Examiner Comments

This response scored the full 2 marks for the large number of
people being immunised and that this prevents those that the not

immunised cannot get it as people around them do not get the
disease.

GCSE Biology 1BIO 1H

TR 0., QE(SAN... IR A AN KOD....CNGIBSS..... md‘ﬂ@

ﬂﬂe(eompnosmanﬁw\dﬁpmm:\ﬁh’;

67



(i) The spread of measles is prevented by herd immunity.

Describe herd immunity.
(2)

Apaaornd. 2% gf... the  commisnahy s
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ResultsPlus

Examiner Comments

This response also scored 2 marks. They give the idea of a
threshold level of immunisation and how this protects those who
are not immunised.
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Question 8 (a) (i)

This question required data to be extracted correctly from the graph. The first mark obtained by
nearly all candidates who attempted a question was awarded for a decrease of LDL cholesterol. The
second mark required accurate reading of a graph including the unit of measurement. Many
candidates were able either to give the start and end point for the level of cholesterol or calculated
a decrease. Some candidates misread the month and gave data for the start of May, not June.

8 (a) LDL cholesterol is a type of cholesterol which increases the risk of heart disease.
Statins are drugs used to reduce LDL cholesterol levels.
Figure 12 shows the cholesterol levels in the blood of a man.

He started taking statins at the beginning of February and stopped taking them
four months later.

4.0 -
35 o=
3.0

25 e
LDL cholesterol
level in the blood 2.0
(mmol per dm?) 15
1.0
0.5

0.0
Jan Feb Mar Apr May Jun Jul

| month G
Figure 12

(i) Describe the effect of statins on LDL cholesterol levels in the blood.
Use data from the graph to support your answer.
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A
Z ResultsPlus

\‘ Examiner Comments

This response scored 1 mark for a decrease in the levels of LDL
cholesterol. They did not extract data from the graph for a further
mark.

A

\ ResultsPlus

Examiner Tip

To get full marks you will need data with units, when it is
requested in the question.
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8 (a) LDL cholesterol is a type of cholesterol which increases the risk of heart disease.
Statins are drugs used to reduce LDL cholesterol levels.
Figure 12 shows the cholesterol levels in the blood of a man.
He started taking statins at the beginning of February and stopped taking them

four months later.
40 y :?;'hi :
35
3.0
25
LDL cholesterol

level in the blood 2.0
(mmol per dm?) 15

1.0
0.5
0.0 :
Jan Feb Mar Apr  May Jun Jul
month
Figure 12

(i) Describe the effect of statins on LDL cholesterol levels in the blood.

Use data from the graph to support your answer. 2)
2

L Shadkias o Yo reduace. LOL . daolesterol. Loneds .. |
..... o Moo olood, . Within (oo noenias Hhe polsents
JLoL. deolesherol \aved  reduced . prom. 323 ol /. ..

B WVI0 L L o S

ResultsPlus

Examiner Comments

This response scored the full 2 marks as it used data from the
graph to describe the effect of statins on LDL cholesterol levels.
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Question 8 (a) (ii)

The command word for this question is 'explain' and not 'describe’ which was the most common
error made by candidates who did not obtain full marks. The first mark for this question was
recognising from the graph that when the man stopped taking statins his cholesterol levels
increased. The linked explanation is that this will increase his risk of heart disease and other named
consequences of high cholesterol were also accepted. Many candidates obtained the first mark for
this question.

(i) Use evidence from the graph to explain why statins are usually prescribed as

life-long medication.
(2)

éucpsﬂtiﬂc:

He vz A, Seore. e SEOLS. oKt Kot
ol Ceatin be-live SealifC 97T MediceCigq .

ResultsPlus

Examiner Comments

This response scored 1 mark for the idea that the levels of LDL
cholesterol rise when statins are stopped. They do not explain the
impact of this.
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(i) Use evidence from the graph to explain why statins are usually prescribed as
life-long medication. @
M ne Jropl kOGN o teskero unm&d.mimﬂ
ANLLQ - OGO o (T2 L b Mol oL dml=>. .

...ﬁ’u_\ﬂ L34 m,aL pu d,m?} Ay wpus.m uwaaut
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d,ugmre ................. i

</£Z ResultsPlus
Examiner Comments

This scored full marks for the idea that when he stopped taking
them the levels increased and this would increase fatty deposits
and the risk of heart disease.
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Question 8 (c)

This question required candidates to apply their knowledge about the transmission and prevention
of STIs as well as the synoptic connection between bacterial infections and the use of antibiotics to
treat them. The level was determined by the application of knowledge about spread of STls,
prevention of spread and methods for treating bacterial infections. The mark awarded within the
band was then determined by the justification which needed interpretation of the data so it could
be used as evidence to support their answer. The method of spread had to be more than sexually
transmitted as this is in the question but because it was an applied question incorrect science for
the spread of gonorrhoea by the sharing of needles was ignored and correct responses credited.
Some candidates recognised that gonorrhoea can be spread during childbirth. Higher ability
candidates were able to make comparative statements using the data to support their answers and
some recognised that antibiotic resistance could be a barrier to reducing transmission.
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*(c) Gonorrhoea is a sexually transmitted bacterial infection.
Figure 13 shows the number of people diagnosed with gonorrhoea in the UK.

30000
|
25000 male
20000
number of people
diagnosed with 15000
gonorrhoea
10000 e
female
5000 - Sodasan
0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
year
Figure 13
Explain how gonorrhoea is transmitted and how the number of people infected
can be reduced.
Use data from the graph to justify why it is necessary to reduce the number of

people infected.

GW%,&WM‘L
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@Jﬂ\gﬁ B
S Z ResultsPlus

| \ .
| » ExXaminer Comments

This response scored level 1 and 1 mark. No mark was awarded
for the application of knowledge but the interpretation of the data

indicating that the number of cases in females was increased was
sufficient for 1 mark.
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*(c) Gonorrhoea is a sexually transmitted bacterial infection.
Figure 13 shows the number of people diagnosed with gonorrhoea in the UK,

30000

male

25000 -

20000
number of people Z
diagnosed with 15000
gonorrhoea

10000

female

5000

0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

year
Figure 13

Explain how gonorrhoea is transmitted and how the number of people infected
can be reduced.

Use data from the graph to justify why it is necessary to reduce the number of

people infected.
(6)
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ResultsPlus

Examiner Comments

This scored level 2 for application of knowledge on the spread and
prevention of spread of gonorrhoea. There is sufficient
interpretation of the data including numerical values for the top of
the level to be awarded and 4 marks were given.
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*(c) Gonorrhoea is a sexually transmitted bacterial infection.

Figure 13 shows the number of people diagnosed with gonorrhoea in the UK.

30000

male

25000

20000

number of people
diagnosed with 15000
gonorrhoea

10000 i

female

5000 . e

0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

year
Figure 13

Explain how gonorrhoea is transmitted and how the number of people infected
can be reduced.

Use data from the graph to justify why it is necessary to reduce the number of
people infected.

(6)
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ResultsPlus

Examiner Comments

This response was awarded level 3 for the application of
knowledge on the spread, prevention of spread and treatment of
gonorrhoea with antibiotics. There was not a comparative analysis
of the data in the figure to obtain this aspect of level 3 so 5 marks

were awarded.
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*(c) Gonorrhoea is a sexually transmitted bacterial infection.
Figure 13 shows the number of people diagnosed with gonorrhoea in the UK.

30000
male
25000
20000
number of people
diagnosed with 15000
gonorrhoea
10000 —
female
ﬂ'ﬂ
5000 —fu=r=w= =
0
2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
year
Figure 13
Explain how gonorrhoea is transmitted and how the number of people infected
can be reduced.
Use data from the graph to justify why it is necessary to reduce the number of
people infected.

(6)
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............................

ResultsPlus

Examiner Comments

This is a level 3 response worth 6 marks for the application of
sufficient knowledge on the spread, prevention of spread and
treatment of the STI. The comparative data statements are
sufficient for the top of the level to be awarded.

ResultsPlus
Examiner Tip

Always quote data from a graph when referring to trends.
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Question 9 (a) (ii)

Higher only specification content was examined by this question. The question asked for a
description of how a mutation in a non-coding region of gene could prevent transcription. The first
mark needed a reduction or prevention of binding for the RNA polymerase. For the second mark,
preventing transcription is given in the question, it needed to be that mRNA is not produced.
Candidates were more likely to get the first marking point and then only link it to preventing
transcription for 1 mark. Some candidates described the effect of a change in the coding sequence
and this was not worthy of credit.

(i) Describe how a mutation in the non-coding region of the DNA can prevent a

gene being transcribed.
(2)

A mato b0 1A e non-covy.  [E400 0 F the ONA-........

ResultsPlus

Examiner Comments

This was a typical response that scored 1 mark. The candidate
correctly identifies that the mutation causes RNA polymerase not
to bind but they just repeat the question that this prevents
transcription without referring to mRNA.
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(ii) Describe how a mutation in the non-coding region of the DNA can prevent a

gene being transcribed.
(2)

««««««««««
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ResultsPlus

Examiner Comments

This response scored full marks as they give the idea that RNA
polymerase cannot bind and that no mRNA is produced.

(i) Describe how a mutation in the non-coding region of the DNA can prevent a
gene being transcribed.

(2)

ResultsPlus

Examiner Comments

This response states that the mRNA cannot be produced for 1
mark. They do not relate this to the binding of RNA polymerase
which limits them to 1 mark.
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Question 9 (b)

This question required candidates to interpret the information in the figure by linking the change in
the base sequence to the change of GIn to Glu and how this relates to the functioning of a protein
by changing in the amino acid sequence affecting the folding of a protein. Those candidates that
used the information in the question were able to score at least 2 marks with high ability
candidates linking this to the protein shape being different for full marks. Some responses did not
fully use the information they were given and just stated that the amino acid was different or that a
totally different protein would be produced.

(b) A gene coding for a protein has two alleles.
Figure 14 shows the first 5 codons of an mRNA strand for these alleles.

Allele 1 - AUG CCA CAG GAG UUC
Allele 2 - AUG CCA GAG GAG UUC
Figure 14

Allele 2 has a mutation.

Figure 15 shows the key needed to predict the translated amino acid sequence of
the protein.

AUG CCA CAG GAG uuc
Met Pro GIn Glu Phe

Figure 15

Explain how the mutation in allele 2 could affect the functioning of this protein.

(3)

Magrelore. o OIS NX. SO0 Al
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ResultsPlus

Examiner Comments

This response scored full marks for using the information in the
figure to give the specific amino acid change and that this changes
the sequence of the amino acids in the protein which could
change the shape.

(b) A gene coding for a protein has two alleles.

Figure 14 shows the first 5 codons of an mRNA strand for these alleles.

Allele 1 - AUG CCAGAG GAG UUC
Allele 2 - AUG CCAGAG GAG UUC
-
Figure 14

Allele 2 has a mutation.

Figure 15 shows the key needed to predict the translated amino acid sequence of
the protein.

AUG CCA CAG GAG uuc
Met Pro GIn Glu Phe

Figure 15

Explain how the mutation in allele 2 could affect the functioning of this protein.
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< / ResultsPlus
'g/\ Examiner Comments

This scored 2 marks for identifiying the change in the bases from
the figure and for the idea that the protein folds in a different
shape. They do not give the change in the amino acid from the
information in the figure or relate this to a change in the sequence
of the amino acids for any further marks.
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Question 9 (c)

This applied extended open response question needed candidates to use their knowledge on the
inheritance of blood group alleles using a Punnett square to give the probability a child having a
specific phenotype. The level of knowledge demonstrated the level of the response and the mark
within the level was determined by the accuracy of the use of the genetic terms. The most common
errors made were not to give the genotypes for the parents either in the text or by labelling the
Punnett square or showing phenotypes and not genotypes in the Punnett square. Many candidates
were inconsistent with the use of terms like phenotype, genotype, allele and gene. This is a skill that
needs developing in open response texts.

*(c) The inheritance of different alleles affects the phenotype of an individual.
A child is blood group O,
The child’s mother is blood group A and the child’s father is blood group B.
Explain how this child is blood group O.

Use the Punnett square and probability in your answer.

(6)
/1 oAdny
A O
= ) z O
fraddor a
O o A ©o
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< / ResultsPlus
'g/\ Examiner Comments

This response is brief but scores level 3. The Punnett square
although not showing the alleles is sufficient to identify the
genotypes of the parents and is completed. The text gives rules on
blood group inheritance and the probability of 1/4. The lack of
alleles in the Punnett squares restricts the mark to 5.
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*(c) The inheritance of different alleles affects the phenotype of an individual.
A child is blood group O.
The child’s mother is blood group A and the child’s father is blood group B.
Explain how this child is blood group O.

Use the Punnett square and probability in your answer.

(6)

A O
B | AR Bo
O | Ao oY)
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@Jﬂ\gﬁ B
S Z ResultsPlus

| \ .
| » ExXaminer Comments

This is a level 2 response as they do not give the genotypes for the
parents. They have some blood group rules, a Punnett square and
probability but the lack of alleles in the Punnett square restricts
the response to 3. The candidate has good use of terminology in
the text.

B\
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 ResultsP
\ Examiner Tip

y
/
/ ~
y

Label the male and female on a Punnett square.
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*(c) The inheritance of different alleles affects the phenotype of an individual.
A child is blood group O.
The child’s mother is blood group A and the child’s father is blood group B.
Explain how this child is blood group O.
Use the Punnett square and probability in your answer.
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< / ResultsPlus
'g/\ Examiner Comments

This is a higher level 3 response. They have a correct Punnett
square showing the parental genotypes, the probability and rules
of blood group inheritance. The accurate use of terminology

enables the top of the level to be awarded and the response
scored 6 marks.
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Question 10 (a) (i)

This maths question required candidates to calculate the difference in the number of neurones
between the rat and the frog in standard form. Many candidates were able to gain both marks,
candidates could have used a calculator giving the answer in standard form. Candidates were more
likely to make and error if they wrote out the full numbers. 1 mark was given for the correct answer

not in standard form. No marks were awarded if the incorrect data was used.

10 (a) Figure 16 shows the number of neurones in the brain of different animals.

lobster 1.0 x 10°

frog 1.6 x 107

rat 20 x 10°

human 8.6 x 10"
Figure 16

(i) Calculate the difference between the number of neurones in the brain of the
rat and the brain of the frog.

ResultsPlus

Examiner Comments

This response was awarded 1 mark for the correct mathematical
answer but not in standard form.
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10 (a) Figure 16 shows the number of neurones in the brain of different animals.

lobster 1.0 x 10°
frog 1.6 x 107
rat 20 x 108

human 86 x 10"

(i) Calculate the difference between the number of neurones in the brain of the

rat and the brain of the frog.

Figure 16

Give your answer in standard form.

2.0x10% -

1o ex\0” = L gk a108

‘*3“’%'05 neurones

(2)

ResultsPlus

Examiner Comments

standard form.

This response is worth full marks for the correct answer in
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Question 10 (a) (ii)

Candidates of higher ability scored well on these questions as their responses were accurate and
concisely presented. This question revealed a number of misconceptions and candidates frequently
lost marks because of the phrasing in their responses. Myelination speeds up the electrical
impulses and not neurotransmission. The idea that it prevents messages getting lost was
insufficient. Messages travel long distances along motor neurones, the neurones do not travel long
distances. Descriptions of saltatory conduction were accepted for the idea of speeding up the
impulse. In addition, the concept that motor neurones are involved in reflex arcs and therefore
impulses need to be transmitted quickly. Speeding up impulses was the most common mark
awarded.

(i) Most neurones in the brain are unmyelinated whereas motor neurones
are myelinated.

Explain why myelination is needed on motor neurones but not on neurones in
the brain.

(3)
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ResultsPlus

Examiner Comments

This shows a good response, full marks were awarded. They have
the idea that impulses have to travel long distances and to
effectors. They also give the role of myelination insulating the axon
causing the electrical impulses to travel faster.
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(ii) Most neurones in the brain are unmyelinated whereas motor neurones
are myelinated.

Explain why myelination is needed on motor neurones but not on neurones in
the brain.

m MUYy AL ) (ol M 0 me Lk&of““ﬂ“'
0 AL MUACALD

</&\Z ResultsPlus
Examiner Comments

This response scored full marks for insulating the neuron causing
the electrical impulses to be transmitted faster and to muscles
which are a named effector.

(i) Most neurones in the brain are unmyelinated whereas motor neurones
are myelinated.

Explain why myelination is needed on motor neurones but not on neurones in
the brain.

(3)
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\ Z ResultsPlus

Examiner Comments

This response scored 1 mark for insulation. It does not speed up
neurones and preventing energy escaping is not creditworthy.

\ ResultsPlus
Examiner Tip

Take care when talking about the nervous system that you refer to
electrical impulses travelling along the neurones and not the
neurones travelling.
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Question 10 (b) (i)

Candidates of a range of abilities found this item challenging suggesting they were not familiar with
the structure of neurones. The label had to be after the cell body in the direction of travel. A
bracket of the whole section was accepted. The line needed to point to the axon or into a node of
Ranvier and not the myelin sheath.

(b) Figure 17 shows a sensory neurone,

direction of impulse

Figure 17

(i) Label the axon on Figure 17.

ResultsPlus

Examiner Comments

This was not awarded a mark as it is not clear where the arrow is
pointing to.
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(b) Figure 17 shows a sensory neurone.

axen

direction of impulse

Figure 17

() Label the axon on Figure 17.

ResultsPlus

Examiner Comments

This was awarded the mark as the line touches the axon.
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(b) Figure 17 shows a sensory neurone.

oxon

direction of impulse

Figure 17

(i) Label the axon on Figure 17.

ResultsPlus

Examiner Comments

The axon is after the cell body in the direction of the impulse, no
mark was awarded.

ResultsPlus

Examiner Tip

Learn the structure of neurones and make sure label lines point to
structures.
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Question 10 (b) (ii)

The role of a sensory neurone is to transmit electrical impulses from receptors to the central
nervous system. The first aspect of this needed to be electrical message. For the second mark
candidates had to have both aspects, where the signal is taken from and where it is taken, too.
Many candidates did not give the electrical impulse. Some confused sensory neurones with motor
neurones and signals were taken to effectors.

[ -
(ii) Describe the role of sensory neurones,
(2)
“To. camy the (mpuise Pom Huo vecepror
(aflec St has. been Shmudaleol) . angh.......
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ResultsPlus

Examiner Comments

This was awarded 1 mark for taking the impulse from the receptor
to relay neurones or the CNS.

(ii) Describe the role of sensory neurones.

ResultsPlus

Examiner Comments

This response is worth full marks as the impulse is clarified as
electrical and it is transmitted from the receptor to the central
nervous system.
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Question 10 (c)

Higher ability candidates answered this question well. The explanations were required to be
accurate as this is the end of the paper. The electrical impulse needed to initiate the release of the
chemical for the second marking point. The idea of electrical impulses turning into chemical
messages is insufficient. Neurotransmitters was given as a standalone mark but if linked to the idea
of diffusing across the gap this was awarded 2 marks. Electrical impulses diffusing or jumping
across the gap was not credited. The chemical needed to initiate a new impulse in the second
neurone for the final marking point. By neurotransmission was given as an additional accepted
mark. Neurotransmitters was the most frequently awarded mark alongside the idea that a synapse
is a gap between two neurones. The lack of detail and accuracy in the explanation restricted the
marks awarded for many candidates.

(c) Explain how impulses are transmitted at synapses.

ResultsPlus

Examiner Comments

This response is brief but concise and scored 2 marks for the gap
between neurones and neurotransmitters.
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(c) Explain how impulses are transmitted at synapses.
(4)
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</£Z ResultsPlus
Examiner Comments

This is a clear response awarded full marks. They have a mark for
the gap between the neurones, the electrical impulse triggering
the release of a chemical, neurotransmitter, diffusion across the

synapse and the stimulation of the electrical signal in the next
neurone.

ResultsPlus
Examiner Tip

Especially towards the end of the paper make sure you are using
scientific terms accurately in responses.
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(c) Explain how impulses are transmitted at synapses.
(4)
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ResultsPlus

Examiner Comments

This response scored 3. They have identified that synapses are the
gaps between neurones and that neurotransmitters diffuse across
the synpase but incorrectly infer that electrical impulses are
converted into neurotransmitters and vice versa.
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Paper Summary

Most candidates were able to access both extended writing responses, demonstrating good
knowledge on the inheritance of blood groups and methods of transmission of STIs as well as how
their spread could be prevented. Higher ability candidates recognised that bacterial infections
could be treated using antibiotics. For the extended open response on blood group inheritance
some candidates did not use genetic terms with sufficient accuracy, which led to them obtaining a
slightly lower mark.

Many candidates were able to demonstrate a good level of knowledge in the early questions,
including food testing, calorimetry, the eye, bacterial cells and genetic engineering. The evolution of
antibiotic resistance challenged some candidates who were able to give some details of the process
but not a complete explanation. Across the paper candidates showed they could extract data from
graphs and calculate differences between two values.

The level of knowledge shown about mitosis and meiosis, immunity and genetic engineering was
very good for most candidates possibly reflecting the use of past papers as a revision strategy.
However, when candidates are asked to compare two processes they must ensure they give details
for both processes for each aspect they include in their answer. Candidates also showed a relatively
good understanding of the lytic pathway of a virus as well as the reasons why people might not get
immunised and the process of herd immunity.

Two short-answer questions proved to be challenging for candidates of all abilities, the increased
understanding of genetics as a reason for the proposal of the domain classification system and
labelling the axon of a neurone. The role of non-coding DNA in protein transcription as well as the
effect of a mutation on translation of a protein also challenged lower ability candidates. Other
challenging questions to lower ability candidates included the role of myelination and transmission
at the synapse. Many candidates lost marks on these questions because although they showed
they did have some knowledge about the topic their responses were inaccurate and their choice of
language meant the response was scientifically incorrect.

The responses to the questions assessing aspects of practical work have improved since last year.
This is a new component for this specification and the improvement is expected as teachers
increase their understanding of this aspect. Candidates of all abilities were able to answer
questions using their practical skills knowledge, including the identification of controlled variables
and improvements. However, candidates still need to ensure they use scientific terms, including
volume and mass, accurately. Most candidates were able to recall methods, including the food test
for reducing sugars and the role of calorimetry. Many candidates were able to write good methods
for determining the optimum temperature for the enzyme lactase using knowledge they were given
in the question. Explaining why a variable needed to be controlled was more challenging, especially
as this question was not based on a core practical. When explaining conclusions many candidates
described the data and did not offer scientific knowledge to justify their conclusion statement.

Candidates of all abilities were able to access the straightforward maths questions of calculating a
mean. Although candidates lost marks on this for excluding some values as anomalies incorrectly
and not expressing the answer to the number of significant figures required. Candidates must
answer the questions in the form requested. More candidates than previously were able to
correctly convert units of measurements correctly and complete a magnification calculation. The
calculation of the number of people affected by measles based on a death rate was more
challenging.
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Based on their performance on this paper, candidates are offered the following advice:

Recognise that the word 'explain’ means additional scientific information is needed that is linked

to the answer given.

Use all the information given in the question to help construct the answer but avoid repeating
the information which has already been given, and giving a vague response which will not gain
credit.

Develop their practical skills knowledge to ensure they understand the difference between the
factors being investigated, controlled variables and improvements.

If terms such as valid, reliable, accurate and precise are used candidates should ensure they
know the scientific meaning of these terms.

Ensure they know the structure of neurones, including the role of myelination and the
transmission at synapses.

Ensure that they can understand the different stages of protein synthesis including the role of
coding and non-coding regions of DNA.

Use genetic scientific terminology accurately in open responses.

Ensure they consistently apply rules for rounding up numerical answers and understand
recurring numbers.

Read mathematical questions carefully to note whether an answer is required in standard form
or to a specified number of significant figures.

Always show the mathematical workings when doing calculations as a mark can be awarded for
errors carried forward.

Consider the context of the question to ensure they apply their scientific knowledge to the
situation they are being asked about.

Check the number of marks given for the question and ensure that they have included enough
facts to match the marks awarded.
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Grade Boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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