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Introduction

This is the third examination of the new reformed A level for this unit. This is now a linear
assessment, with approximately half of the marks in this paper allocated to topics from year 1 of
the course.

The type of question in this paper requires a greater application of knowledge and understanding
the qualitative and quantitative data provided than in previous specifications. There are also two 6
mark questions which require candidates to write lengthy responses to convey their ability to
produce sustained arguments or linkages between data and biologocal knowledge.

There were some very good answers, showing a depth and breadth of knowledge and
understanding, especially of the different types of screening for genetic disorders. Answers which
required the application of core practicals, however, often showed a lack of detail, especially those
in the first year of the course.

Successful candidates:

* had revised all of the year 1 topics as well as topics 5 and 6

* thoroughly revised all of the core practicals, including those from year 1 of the course

* had learned how to interpret all of the command words, including more challenging examples,
such as deduce and disuss

¢ included all of the data in their responses to questions which asked for an analysis of data
* read through the introductory material for each question and answered within the context set
¢ included specific, relevant details in their answers

* worked through calculations in a logical sequence and made measurements with the required
degree of accuracy

* demonstrated the ability to convert units and orders of magnitude.
Less successful candidates:

* had gaps in their revision

* did not answer the questions using the context given

* missed vital steps in core practicals, or failed to put them into the context given

did not understand how to interpret the command words

recited learned responses from previous questions, irrespective of the context

wrote vague, generic answers which lacked vital details.
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Implications for future teaching, learning and exam preparation: revisit year 1 topics as year 2
topics are taught in order to develop the links required for a more thorough understanding of the
more applied topics. Exam preparation should involve reinforcement of the new command words
and examples of their use. As this is the third exam in the series, past papers are avilable to give
candidates examples of the type of question and the responses expected. Candidates should be
encouraged to use comparative terms where appropriate, e.g. more, increase, faster.
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Question 1 (b)

This question is concerned with the effects of an increase in carbon dioxide concentration on the
growth of plants. The command word is "explain", requiring an element of reasoning for full marks.
There were many good answers but candidates lost marks by failing to give a comparative
statement. An increase in the production of glucose and an increase in the rate of growth were
required. Many candidates showed an understanding of the fixation of carbon dioxide to GALP, but
few referred to an increased rate of growth.

(b) In some commercial glasshouses, the concentration of carbon dioxide in the
atmosphere is increased.

Explain why this increase in carbon dioxide concentration affects the growth of
plants in glasshouses.

(3)
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ResultsPlus

Examiner Comments

This is a clear response that gains 3/3 marks. Carbon dioxide is
described as a limiting factor, followed by a description of carbon
fixation to produce GP and GALP. This is then linked to an increase in
glucose production.

‘ ResultsP
Examiner Tip

Remember to include comparative statements in your answer if they
appear in the stem of the question.
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% ResultsPlus
Examiner Comments

This response gains 3/3 for stating that carbon dioxide is a limiting
factor and then giving a clear description of carbon fixation to produce
GALP. This is linked to an increase in the rate of growth. There is no

mark for the synthesis of glucose from GALP because there is no
reference to an increase.
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Question 2 (a) (i)

This question was a simple calculation asking candidates to calculate the energy lost through
respiration by the primary consumers. The aim was to test candidates' knowledge of the
relationship between Gross Primary Production, Net Primary Production and Respiration. Many
candidates were able to answer this successfully.

(i) ow muchbyth
# NPP= GPP-R Y
GPP- NPP= R
L OAL ~ 4618 = Q411

ResultsPlus

Examiner Comments

The equation GPP-NPP=R is given and the calculation has been carried
out correctly. It gains 1/1 marks.
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Question 2 (a) (ii)

This question is looking at energy flow through an ecosystem in a state park in Florida.

This is a calculation question, looking at the efficiency of energy transfer between primary
consumers and secondary consumers by selecting the correct data from the table. The answer was
expected to be given to 1 decimal point as this is the same as the other values in the table.

(i) The table gives details of energy transfers at the different trophic levels.

Producers 31874
Primary consumers 4615 14.5
Secondary consumers 464
Tertiary consumers 21 4.5

Calculate the efficiency of energy transfer between primary consumers and

secondary consumers.
(1)
_L_'_"_G..'.-bf- floo = 00
heS
SO 05 g
ResultsPlus

Examiner Comments

than those in the table.

This answer scored 0/1 as the number of decimal places were greater

ﬂ ResultsPlus
Examiner Tip

were given.

Remember to consider the appropriate number of decimal places in
your answer. It is not possible to be more accurate than the values you
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ResultsPlus

Examiner Comments

This is a correct answer, gaining 1/1.
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Question 2 (b)

This question asks candidates to explain what happens to light energy that is not converted to GPP
in plants. There were some good answers, however, some candidates gave a general explanation of
the energy loss at each trophic level in the ecosystem, missing out the detailed explantion required
to answer the question and showing a lack of understanding of the term GPP. Most candidates
were able to explain that some of the light is reflected and some is the wrong wavelength. Many
lost a mark because, although they stated it was transmitted through the leaf, they did not explain
that it missed the chloroplast.

(b) Explain why the value for GPP is lower than the light energy available to the ecosystem.
(3)

|‘JWU M\O-M. 1’1'\.3_ i-\)n(-‘n.- Qv 2 um s f-

L)eccu.uv._ e, ol M M l

ResultsPlus

Examiner Comments

This response gains 3/3. They explain that the light which is not
absorbed by the chloroplasts will pass through the leaf, some of the
light is reflected and some is not of a suitable wavelength.
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%Z ResultsPlus
Examiner Comments

This response gains 2/3, for stating that some of the light falls on a part
of the plant which does not photosynthesise, such as the bark, and
some is reflected. There is no mark for stating that the light passes
through the leaf because it is not linked to missing the chloroplasts.

ResultsPlus
Examiner Tip

Take care to read the question carefully and include specific details in
your answer.

GCE Biology 9BNO 01
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Question 3 (a)

This question concerns two species of grass snake found in lowland regions in the south of
England. Candidates were asked to state what is meant by the term species; a term which is given
in the specification.

Most candidates were able to give a definition of a species. A few candidates lost the mark because
they did not give both parts of the definition; the ability to interbreed and the fact that the offspring
are fertile.

3 A study of the genetics of grass snakes has led to the dentification of a new species

of grass snake in the UK.

The barred grass snake was thought to be a variation of the common grass snake,
Natrix natrix.

However, the barred grass snake, Natrix helvetica, has been found to be a
different species.

Both types of grass snake are normally found in lowland regions in the south of
England. The snakes can be more than a metre long, are found near water and eat
mainly amphibians such as frogs and newts.

The comm is olive green with a bright yell

The barred grass snake, shown in the photograph, is grey with black markings.

(1)
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| ResultsPlus

Examiner Comments

A clear answer that gains 1/1.

A Qrep. eL. aaw.sm. ity
M Coan. oterhezel . CGenebcs \l] Smdﬂﬂ. ...................................................................

ResultsPlus

Examiner Comments

This response did not gain a mark because it failed to state that the
offspring are fertile.

ResultsPlus
Examiner Tip

Make sure you learn the definitions of terms in the specification.
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Question 3 (b)

This question asked how DNA profiling could be used to show that the snakes were different
species. Most candidates gained some marks but many failed to gain full marks by not linking their
answer to the snakes in the question. Many responses gave a generalised description of DNA
profiling, often including a detailed description of the process of PCR. This is not relevant to this
question. Many candidates referred to STRs, which were also not relevant here, while very few
referred to fragments. There were, however, some very good answers to this question which
demonstrated excellent understanding.

(b) Describe how DNA profiling could be carried out to show that these snakes are

different species.
(4}
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ResultsPlus

Examiner Comments

This response clearly answers the question. DNA is taken from both
snakes, restriction enzyme is used to produce fragments of DNA, and
there is a description of gel electrophoresis. There is an explanation of
how the DNA fragments are separated. 4/4.

The final marking point would not be awarded because it is not clear
that the pattern of bands is compared.
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N / ResultsPlus
‘f,/\ Examiner Comments

A clear answer gaining 4/4. The DNA is taken from both snakes,
restriction enzymes are used to produce fragments of DNA, and there
is a description of gel electrophoresis used to separate the fragments.
The description of PCR is not relevant to this question and can be
ignored. The final marking point would not be awarded as it does not
state the impact of similar bands.

\ ResultsPlus
) ) Examiner Tip

Make sure you read the question carefully and select the correct
information for your response.
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Question 3 (c)

This question asks candidates to explain how these two species of snake could have arisen from a
common ancestor. Both species of snake occur in lowland Britain. Most candidates were able to
describe the process of evolution by natural selection, however, many lost marks because they
didn't apply this knowledge to the situation they were given. The two most common marks were for
reproductive isolation and a change in allele frequency. Very few candidates referred to variation in
the population of grass snakes or explained the advantages of changes in colour. There were many
incorrect references to allopatric speciation, with descriptions of geographical isolation which did
not relate to the habitat of these two species.

(c) Explain how these two species of snake could have arisen from a common ancestor.
(4)

ResultsPlus

Examiner Comments

This response gains 3 marks. It explains that those which were better
camouflaged were more likely to survive and, therefore, reproduce,
leading to two gene pools and, eventually, snakes which were unable to
interbreed.

It does not gain the first mark point because, although there is a
reference to mutation, it is not clear that this leads to variation within
the population of grass snakes.

GCE Biology 9BNO 01
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ResultsPlus
Examiner Tip

Always read the information in the question carefully and construct
your answer within the context you are given. Generic answers about
natural selection could only gain 2 marks.
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mmw%umbm (Total for Question 3 = 9 marks)

<€Z ResultsPlus
Examiner Comments

This is a well constructed answer that gains full marks. There is a
correct reference to sympatric speciation, and an explanation of how
mutation has led to different coloured markings on some snakes. The
change in allele frequency is described, leading to two species and
reproductive isolation.
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Question 4 (a) (ii)

This question concerns the effect of cooking on vitamin C.

Candidates were to calculate, using the data provided, the mass of cooked cauliflower that would
provide 90mg of vitamin C.

Most candidates carried out this calculation successfully. A number of candidates did not gain full
marks because they did not give the correct units.

(i) The recommended daily value (DV) of vitamin C for men is 90 mg.

Calculate the mass of cooked cauliflower that would provide 90 mg of vitamin C.
(2)

ll—.ﬁ"ulo:_ 90
200y 05 = 4T o

ResultsPlus

Examiner Comments

This response gains 1 mark. The answer is correct but no units are
given.
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cooked, wliplo—er has viliain € come. op (2)
?_O,.a pe IBEJJ

0 _
E = 4.5
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Examiner Comments

This gains full marks for a correct answer with units.

00 x 4. = 4‘503

Answer .. 4'59 e
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Question 4 (b)

This question asked candidates to devise a procedure to investigate the effect of cooking on the
vitamin C content in cauliflower. This is based on a year 1 core practical where students determined
the vitamin C content in fruit juice.

Candidates are expected to be able to recall the practical and apply it in an unfamiliar context.
There were many good descriptions of the titration, with candidates correctly recalling the colour
change. Several candidates lost a mark because they referred to cooking the cauliflower at a range
of temperatures or time and ommitted uncooked cauliflower.

It is expected at this level that candidates will use terms such as mass and volume, not amount or
drops.

(b) Devise a procedure that can be used to investigate the effect of cooking on the
vitamin C content of cauliflower.

(4)
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% ResultsPlus
Examiner Comments

This response gains 2 marks. Controlling the volume and concentration
of DCPIP is described, and a comparison is made to a standardised
vitamin C solution. There is no reference to the mass of cauliflower
used and, although a number of cooking times are used, none of it is
uncooked. The titration with DCPIP is described but the mark cannot be
awarded because drops is used instead of volume.

b (4)

Coudihowerplorels. ag?{w S0, e, Skl sice. mm,m,»m
..%mwcem&awfnlw@ o for .

Lomprr5om . (Total for Question 4 = 7 marks)
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N

< / ResultsPlus
VN Examiner Comments

This response correctly describes using both cooked and uncooked
cauliflower of the same mass. The titration with DCPIP is correctly
described. It gains 2 marks.

A
/ \

\ ResultsPlus
) Examiner Tip

Ensure that all of year 1 work is revised thoroughly, including the core
practicals.

GCE Biology 9BNO 01
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Question 5 (a)

This question concerns changes that occur in a body after death and the effect of environmental
factors on these changes.

Candidates are asked to explain the effect of ambient temperature on the rate of decomposition.

Many candidates answered this well, mostly gaining the first two marking points. Few candidates
went on to link this to decomposers and only the best answers actually mentioned the growth rate
of the decomposers. As the command word is "explain", this link is required to obtain full marks.
Most candidates were able to link the decomposition to enzyme activity but many gave detailed
accounts of enzyme action which wasted time and did not earn any extra marks. Candidates should
be encouraged to give specific details that are relevant to the question.

Not all students are aware of the meaning of ambient temperature, some seemed to think it was a
specific temperature.

5 The extent of decomposition is important in helping to determine the time of death
of a mammal.

Body farms are outdoor laboratories where experiments take place to investigate
the changes that take place after death in a range of conditions. Body farms use the
bodies of pigs or donated human bodies.

The effects of factors such as temperature, moisture and position of the body on the
rate of decomposition can be studied.

(@) Explain the effect of ambient temperature on the rate of decomposition.

ResultsPlus

Examiner Comments

This response gains 2 marks for stating that a higher ambient
temperature causes an increase in the rate of decomposition and
linking the increase in temperature to enzyme activity.
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ResultsPlus

Examiner Comments

This response states that the increase in temperature increases the
rate of decomposition and explains the effect on enzyme activity. It
goes on to explain that this will cause the decomposers to grow faster,
an alternative to increased growth rate. It gains 3 marks.

GCE Biology 9BNO 01
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Question 5 (b)

This question asked for a description of the changes which occur in a body within the first week
after death. The majority of candidates appear to have good knowledge of this topic, with many
scoring full marks. Some candidates described insect succession, which is not relevant as they were
asked for changes that occur inside the body.

(b) Describe the changes that occur inside a body in the first week after death.

(3)

W AR OGN PEIOe | 0oy and o
-SHEED.G.... MO, CONKOCES:. MUBRIED. (CAOR ORI .

O ARANICN R DA D MERSe. AL PRNOD U pan.. BMPEIOtiR Qo

%u{mund.m%a,mmm:omndpoa:hmo‘éww

ResultsPlus

Examiner Comments

This response gains 2 marks, for correctly describing the fall in body
temperature and the onset of rigor mortis. The comment about
maggots does not answer the question and is not awarded any marks.
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Examiner Comments

This candidate has correctly described rigor mortis, the fall in body
temperature, and putrefaction. It scores 3 marks.
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Question 5 (c) (i)

This question asked how pigs could be used to study the changes in insect species on a body after
death. Many candidates gained marks for stating that the presence of different species of insects
should be recorded at regular intervals, however, candidates could not score marks because they
did not answer the question. Responses either described a study of the effects of changing
environmental conditions or gave a description of the stages of succession that are known to take
place on a human body after death. Few responses referred to controlling environmental
conditions or standardising the pigs. A significant number of candidates started to give the answer
to the next question. Candidates should be encouraged to read through all parts of a question
before starting to answer.

(c) Body farms use the bodies of pigs to study the changes in insect species on a
body after death.

(i) Describe how this study could be carried out.

(3)

ResultsPlus

Examiner Comments

This response gained 2 marks for sampling the insects every day and
identifying them. Identifying the insects is a prerequisite to recording
them.
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ResultsPlus

Examiner Comments

This is a clear response which gains 3 marks. It states that the pigs will
be examined at regular intervals, the species of insects will be observed
and recorded, and the temperature will be controlled.
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Question 5 (c) (ii)

Candidates are asked how they could use the results of the study on pigs to establish the time of
death of a human. It required a comparison to be made between the insects present on the human
body and the results of the study of pigs. This was not a high scoring question because many of the
responses were generic and made no reference to the study on the pigs, merely giving an account
of the succession of insect species or methods used to establish time of death.

@xplaln how the results of this study could be used to help to establish the
time of death of a human.

lnsec

........ fre sholol bo shylan

ResultsPlus

Examiner Comments

This response scores 3 marks. The first sentence establishes the
recording of the insect species on the body. It then goes on to make a
comparison with the data from the pig study. The last sentence
recognises the need to take environmental variables into account.
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ResultsPlus

Examiner Comments

This response gains 2 marks. The species present are recorded and
compared with the study on pigs. The reference to the investigation in
this context can be taken as the study on the pigs. The reference to the
presence of eggs is not enough for the mark which takes the stages of
the life cycle into account.
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Question 6 (b)

This question asked candidates to calculate the actual length of the mitochondrion in the diagram
by measuring the image and using the magnifaction to calculate the length. The majority of
candidates knew the equation required but many did not measure the distance accurately. Others
were not able to convert their answer into the correct units.

The exact length of the image was 116mm and full marks could only be obtained if this length was
used in the calculation with correct units. Candidates achieved 1 mark if they measured the length
to 115mm and went on to give a correct answer and units. Many candidates scored 1 mark for
giving the answer 5.75um, obtained by measuring the length as 115mm.

(b) The photograph shows an electron micrograph of a mitochondrion from a liver cell.

Magnification %20 000

Calculate the maximum actual length of this mitochondrion.
(2)
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ResultsPlus

Examiner Comments

This response gains 1 mark. The length was measured as 11.5cm
instead of 11.6cm, but the correct answer from this measurement was
given with the correct units.
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Calculate the maximum actual length of this mitochondrion.

N6 - sgal0TT

(2)
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ResultsPlus

Examiner Comments

This response gains 2 marks for providing the correct answer and

acceptable way of expressing the answer.

appropriate units. Answering in cm with the use of standard form is an
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Question 6 (c)

This question asked candidates to compare and contrast the structure of two polysaccharides,
chitin and cellulose. Chitin is unfamiliar; candidates needed to use information from the diagram
given. Cellulose is in the specification and candidates are expected to recall the structure.

When asked to compare and contrast, a comment needs to be made about both components.
Candidates lost marks by making a comment on one of the molecules without offering a
corresponding comment about the other. Full marks can only be obtained by identifying at least
one similarity and one difference. Unfortunately, many candidates referred to molecules being
inverted rather than monomers. As chitin is described as a molecule in the stem of the question, it
is not clear which molecule they are referring to. There were many vague comments about
different types of glucose molecules.

(c) The diagram shows part of a molecule of chitin, a modified polysaccharide found
in fungal cell walls.
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Examiner Comments

This response scores 2 marks.
One similarity is given: both have glycosidic bonds.

One difference is given: cellulose lacks NH and CH; which is present in
chitin.

ResultsPlus
Examiner Tip

In a compare and contrast question, remember to make a comment on
the similarities and differences for each.
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Examiner Comments

This is a clear response that gains 3 marks.

The similarities given are that both have every other monosaccharide
inverted and both have glycosidic bonds.

The difference is in the side chains.
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Question 7 (a)

This question asked candidates to describe how a peptide bond is formed. AlImost all candidates
gained at least 1 mark for stating that a condensation reaction takes place. There were some very
good answers that gained full marks for going on to describe the reaction between the amino
group and carboxyl group of adjacent amino acids.

7 Some species of bacteria have developed resistance to antibiotics.
This has led scientists to investigate many molecules for antimicrobial properties.
Peptides extracted from broad bean plants and cowpea plants have been studied.

(a) Describe how a peptide bond is formed.
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ResultsPlus

Examiner Comments

This is a good answer which clearly describes the reaction between the
amine group and the carboxyl group and states that it is a
condensation reaction. It gains 2 marks.

4 ResuitsPlus
Examiner Tip

Diagrams can be very useful but always make sure that they are clearly
labelled. This response would not have achieved the mark for the
diagrams alone.
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Examiner Comments

This response scores 2 marks for stating that a condensation reaction
occurs between the caboxyl group of one amino acid and the
NH, group of the other amino acid.
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Question 7 (b)

This was a question based on the core practical; investigating the effects of antibiotics on bacteria.
The context given was investigating the antimicrobial properties of peptides extracted from broad
bean and cowpea plants. Candidates are expected to be able to transfer their knowledge to
unfamiliar situations. For example, the correct incubation temperature was 37°C as these bacteria
are found in the human body.

Candidates appear to be very familiar with this practical and there were many high scoring
responses.

(b) The effects of these plant extracts were tested on pathogenic bacteria. It was found that
each extract had an effect on its own, but the effect was greater when used together.

Devise a procedure that scientists may have used to measure the effects of these
extracts on pathogenic bacteria. @)
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‘f,/\ Examiner Comments

This response gained 3/4 marks for correctly describing the production
of agar plates with bacteria, using paper discs to add the plant extract
to the agar plate and incubating at 37° C for 24 hours. There is no
mention of using a combination of plant extracts. Although there is a
statement to say the zone of inhibition should be measured, there is no
comparison so this mark cannot be awarded.

\ ResultsPlus
) ) Examiner Tip

When asked to devise a procedure based on a core practical, make
sure you put it into the context given.

GCE Biology 9BNO 01

39



..:.:"_,. AM MM) T4

% ResultsPlus
Examiner Comments

This response clearly states the correct procedure. It scores full marks.

Agar plates are prepared with a culture of bacteria, paper discs are
used to place the plant extracts onto the agar and the plates are
incubated at 37°C for 72 hours. A grid is used to measure the zone of
inhibition and there is a comparative statement.
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Question 7 (d)

This question asked candidates to describe the control practices introduced by hospitals in
response to the increase in hospital acquired infections. Candidates generally scored at least 2
marks, mainly referring to the increase in hand washing and isolation of patients.

Marks were only awarded for practices which have been recently introduced, so there were no
marks for sterilising equipment or washing bed linen between each patient. Many candidates
described the monitoring of antibiotics, which is not relevant in this context.

(d) Hospitals have developed practices in response to the increase in hospital
acquired infections.

Describe the infection control practices hospitals have introduced.

(3)
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Examiner Comments

This response gains 3 marks for clearly describing the use of screening
and isolation rooms, hand sanitisers and the fact that doctors do not
wear watches or ties.
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% ResultsPlus
Examiner Comments

This response is awarded 2 marks for clearly describing hand washing
and the isolation of patients with an hospital aquired infection. It is not
awarded a mark for the changing of bedding between patients as there

is no reference to changes in the washing process or use of
disinfectant.
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Question 8 (a) (i)

This question is in the context of the condition venous thrombophilia, where a blood clot forms in
the vein. This can be due to the production of overactive factor V and can be inherited.

Candidates are asked to describe the role of thrombin in blood clotting. Many candidates have a
good understanding of the process of blood clotting so this question was generally answered well.
Not all stated that thrombin is an enzyme.

8 Thrombophilia is a condition that increases the risk of hload clots forming.

This condition increases the risk of venous thromboembolism (VTE), a condition where

a blood clot forms in a vein. Thrombophilia due to the production of overactive factor V
can be inherited.

Factor V is involved in the conversion of prothrombin ta thrambin.

(a) (i) \PEscribd the role of thrombin in blood clotting.
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ResultsPlus

Examiner Comments

This is a well constructed answer which gains 3 marks for stating that
thrombin is an enzyme which catalyses the conversion of fibrinogen
into fibrin, producing a mesh to trap platelets.
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Examiner Comments

This is a clear answer which only includes relevant information. It states
that thrombin is an enzyme which catalyses the conversion of
fibrinogen into fibrin. This forms a mesh to trap platelets and red blood
cells. It gains 3 marks.
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Question 8 (a) (ii)

This question asks candidates to explain why a mutation in the gene coding for factor V may
increase the risk of VTE. Most candidates recognised the increased risk of blood clotting and many
commented on the change in the sequence of amino acids in the protein. Some candidates could
not gain marks because they described the effect of the mutation on the sequence of bases in DNA
but did not go on to explain how this would effect the protein. Fewer candidates made the link to
an increase in the production of thrombin.

(ii) Explain why a mutation in the gene coding for the protein factor V may increase
the risk of VTE.

(3)
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ResultsPlus

Examiner Comments

This response scores 3 marks. It describes the change in the sequence
of amino acids and the effect this will have on the structure of the
protein. It explains the increase in thrombin production and links this
to anincrease in blood clotting.
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% ResultsPlus
Examiner Comments

This response scores 2 marks for correctly linking an increase in
thrombin production to an increase in blood clotting. The change in the

tertiary structure of the protein is not enough for the first marking
point.
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Question 8 (b)

This question asked candidates to deduce the relative impact of the genotype and environmental
factors on the development of VTE using data they were given. The data was from a study
determining the incidence of VTE in two different age groups and the percentage of patients with
the factor V. mutation in each age group.

Most candidates recognised that the incidence of VTE increased with age and many stated that
there was a larger percentage of younger people with the factor V mutation. Very few candidates
continued on to distinguish between the relative effects of genotype and environment in the
different age groups. There were many generalised statements about genotype and environment
and candidates incorrectly gave age as an environmental factor.

(b) A study was carried out to determine the incidence of VTE in people of different
ages. Those who developed VTE were then tested for the factorV gene :Iene mutation.

The results of this study are shown in the table.

less than 20 years of age 1.3 493

over 70 years of age 34.0 209

Deduce the relative impact of the genotype and environmental factors on the

development of VTE. - T
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% ResultsPlus
Examiner Comments

This answer gains full marks. It identifies that as age increases there is
a greater incidence of VTE and a higher percentage of people with the
factor V mutation in the younger age group. It goes on to conclude that
genotype has a greater influence in the younger age group whereas
environmental factors have a greater influence in the older age group.
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< {ResuitsPus
“,/‘\” Examiner Comments

This response gains 2 marks. The candidate correctly recognises that
the incidence of VTE increasess with age and the percentage of patients
with the VTE mutation is higher in the younger age group. No further
marks can be awarded because the comments about the relative
impact of genotype and environmental factors are very general and do
not distinguish between the two age groups.

\ ResultsPlus
) Examiner Tip

Take care to read the command word in the question and understand
what is required. A "deduce" question needs a conclusion to be drawn
from information you are given.

GCE Biology 9BNO 01
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Question 9 (a) (i)

An experiment to determine the effect of temperature on the activity of the enzyme catalase in
yeast cells provides the context for this question. Candidates are given data of the reaction rates at
a range of temperatures and asked to calculate the temperature coefficient (Qq, ) between two
temperatures. The calculation is straightforward but requires candidates to recall how to calculate

Q1o

Many candidates were able to carry out this calculation.

9 An experiment was carried out to determine the effect of temperature on the activity
of the enzyme catalase in yeast cells.

The substrate was hydrogen peroxide. A suspension of yeast cells was added to
hydrogen peroxide.

The volume of oxygen produced during the initial two minutes was recorded.
This was repeated at a range of temperatures.

The results are shown in the table,

20 80
30 240
40 ' 540
50 320
60 120

(@) (i) Calculate the temperature coefficient (Q, ) for this reaction between

20°C and 30°C.
(1)
240 _
S0
ResultsPlus

Examiner Comments

A correct answer of 3 gains full marks.
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(a) (i) Calculate the temperature coefficient (Q, ) for this reaction between
20°Cand 30°C.

THO = (Q\CA

—_—

80 - 3

ANSWET ..o s

HenQevcihee
Coefficent 3

(1)

ResultsPlus

Examiner Comments

full marks.

This response clearly shows the working. A correct answer of 3 gains
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Question 9 (a) (ii)

Candidates were asked to explain the effects of a temperature increase from 20°C to 30°C on the
initial rate of activity of catalase. As the rate is increasing, answers need to be comparative and
contain more kinetic energy and more enzyme-substrate complexes.

The question concerns the rate of activity, therefore the second marking point has to state
more frequent collisions. Many candidates could not gain marks because they referred to more
collisions.

(ii) Explain]the effects of a temperature increase from 20°C to 30°C on the initial
rate of activity of catalase in the yeast cells.
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Examiner Comments

This well structured answer gains full marks. All possible marking
points are given, with reference to a threefold increase in the initial rate
which refers back to the previous calculation, more kinetic energy,
higher frequency of collisions, and more enzyme-substrate complexes.
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Examiner Comments

This response gains 2 marks. The candidate states that there is an
increase in kinetic energy, leading to the formation of more enzyme-
substrate complexes. The second marking point can't be awarded
because it states more collisions, not more frequent collisions.

ResultsPlus
Examiner Tip

When a question is referring to a rate, there has to be an element of
time in the answer, for example more frequent, faster.
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Question 9 (a) (iii)

This question asks candidates to explain what happens to the Qo value between 40° C and 50°C. It
can be seen from the table that the volume of oxygen at 50° C is less than that at 40° C. The rate is
therefore decreasing, so candidates are expected to recognise that the Q,qis less than 1.0. Many
candidates were only awarded 1 mark on this question for recognising that the enzyme is
denatured. Of those who achieved the first marking point, most gave a correct value of 0.59 for the
Qqorather than stating it is less than 1.0. Many candidates recognised that Q,, would decrease but
thought it would become negative. If the rate of reaction is decreasing, then it will be below 1.

(iii) Explain what happens to the Q, value between 40°C and 50°C.
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Examiner Comments

This response gains full marks. All three possible marking points are
given by providing a value of 0.59 and explaining that the enzymes are
denatured resulting in less enzyme-substrate complexes.
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Examiner Comments

This response scores 2/2 for giving the correct Q4, value of 0.59 and
stating that the enzymes are denatured.
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Question 9 (b)

This question asks candidates to discuss the possible impact of climate change on the effects of leaf
rust on the yield of wheat crops. The two separate impacts are an increase in temperature, which
increases the growth of leaf rust, and an increase in humidity, which increases spread of leaf rust.
Most candidates were able to descibe the effects of climate change and recognise the impact on
crop yield but many candidates failed to distinguish between the effects of an increase in
temperature on growth and the effects of an increase in humidity on the spread of leaf rust. A
question with the command word "discuss" requires candidates to explore all aspects of a
situation. In some cases, the mark for the spread of leaf rust could not be awarded because there
was no reference to an increase.

(b) Leaf rust is a disease caused by a species of fungus. Leaf rust affects cereal crops
such as wheat.

Leaf rust yeast spreads through cereal crops when the humidity is high.

Discuss the possible impact of climate change on the effects of leaf rust on the

yield of wheat crops.
(4)
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% ResultsPlus
Examiner Comments

This response correctly describes the increase in temperature and
humidity due to climate change. It links the increase in humidity to an
increase in the spread of leaf rust and the resulting effect on crop yield.
There is no reference to the effect of an increase in temperature on
growth. It gains 3 marks.
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% ResultsPlus
Examiner Comments

This response scores full marks. Climate change is linked to an increase
in temperature, increasing growth of leaf rust, and an increase in
humidity, leading to an increase in the spread of leaf rust. An
observation is made about the reduction in crop yield.
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Question 10 (a)

This question asked candidates to explain why anthropogenic emissions of greenhouse gases are
affecting the climate, following a quote from the IPCC. Although candidates are familiar with the
effect of greenhouse gases, only the better candidates scored highly. In order to explain the effect
of anthropogenic emissions, and include an element of reasoning, candidates need to recognise
that it is the increase in emissions that is causing the problem and causing more infrared radiation
trapped in the atmosphere. Many candidates referred to damage to the ozone layer, which is not
relevant here.

10 The Intergovernmental Panel on Climate Change (IPCC) has issued the following statement:

“Human influence on the climate system is clear, and recent anthropogenic emissions
of greenhouse gases are the highest in history. Recent climate changes have had
widespread impacts on human and natural systems.”

(a) Explain why anthropogenic emissions of greenhouse gases are affecting the climate.
{3)

ResultsPlus

Examiner Comments

This is a clear answer that gains 3/3 marks. It gives the example of
human activity as the burning of fossil fuels, then explains the resulting
increase in carbon dioxide, causing more heat to be trapped in the
atmosphere. It would not be given the mark for the increase in
temperature because it does not mention the mean temperature of
the atmosphere or surface of the earth.
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ResultsPlus
Examiner Tip

When answering a question about global warming, remember that it is
the increase in greenhouse gases which causes the problem. The
greenhouse effect itself is needed to keep the planet warm enough for
life to evolve.
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ResultsPlus

Examiner Comments

This response gains 2 marks for giving deforestation and burning of
fossil fuels as the examples of human activity and stating that carbon
dioxide levels are increasing. It is not correct to say that light is trapped.
Although it states that the earth is heating up, there is no reference to
the mean temperature increasing so no mark can be awarded.
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Question 10 (b)

This is the first of the level based questions. Candidates were given two sets of graphs of carbon
dioxide and pH levels in oceans surrounding several islands over a period of time. They were also
told that small snails, which are a food source of a variety of fish, have been sampled and a large
percentage were found to have damaged shells. The pH of sea water affects shell formation.

The question then asked candidates to analyse the data in order to discuss the likely impact of
increased carbon dioxide emissions on fish populations in these oceans. Candidates scored a full
range of marks on this question. Candidates who only commented on one study, or failed to use
the data and gave generalised comments, achieved level 1. Many candidates gave answers which
considered both sets of data from the graphs and made a link between the changes in pH of the
oceans and damage to the shells of snails, achieving level 2. Those who went on to explain the
effect of this on the food chain gained a high level 2. The best responses included more detail on
the impact on fish populations, and the lack of survival of the snails, gaining level 3. Surprisingly few
candidates linked these studies to human activities.
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/\ Examiner Comments

This is a level 3 response which was awarded 5 marks. There is a clear
link between the increase in carbon dioxide concentration and the
decrease in the pH of the oceans. The effect on snail shell formation is
explained, and the impact this will have on snail survival. The detailed
explanation of the effect on the food chain, with comments about
competition and the decrease in the fish population, gains level 3. Full
marks were not awarded because there is no link to human activities.

ol Plus
\ Examiner Tip

Always think about the command word in the question. "Discuss"
requires candidates to identify the issue or situation and explore all
aspects of it to give a reasoned response. When asked to analyse the
data, make sure the response refers to all the data. Avoid just quoting
figures.

GCE Biology 9BNO 01
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Examiner Comments

This is a level 3 response which scores 5/6. There are clear links
between the increase in carbon dioxide concentration and the fall in
pH of the oceans. The effect of this on shell formation and the impact
on the fish population is explained. The response continues, making
links to the increase in carbon dioxide emissions and explains that the

snail population will fall due to their inability to reproduce; achieving
level 3.

ResultsPlus

Examiner Comments

This is a level 2 response, gaining 3/6 marks. There is consideration of
both studies. The link is made between the increase in carbon dioxide
concentration, the fall in pH of the oceans and damage to the shells of
the snails. There is no comment on the effect on the fish population,
therefore, it is a lower level 2.
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Question 10 (c)

This question asked candidates to determine the relationship between an increase in temperature
and the life span of the fruit fly using the data given. Most candidates gained at least 1 mark for
correctly decribing the inverse relationship. Many went on to give a quantitative element to the
response, gaining full marks.

(c) Climate change can also affect the life cycle of organisms.

The effect of temperature on the lifespan of fruit flies (Drosophila melanogaster)
was investigated.

The results are shown in the table.

15 1303
21 86.3
27 41.6
30 20.4
Determine the relationship between the increase in temperature and the change in lifespan.

(2)
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ResultsPlus

Examiner Comments

This response correctly describes an inverse relationship between the
two factors and calculates the change to the lifespan in days. It gains
full marks.
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ResultsPlus

Examiner Comments

This response scored 1 mark for correctly describing the inverse
relationship between temperature and lifespan. There is no numerical
element so the second mark cannot be awarded.

ResultsPlus
Examiner Tip

Make sure you are familiar with all the command words. When a
question asks you to determine something, maximum marks will only
be awarded if there is a quantitative element to the answer.
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Question 11 (a)

Batten disease was used as the frame of reference for this question. Candidates were asked to
explain what is meant by an inherited recessive disorder. Many candidates were able to explain
that it is only expressed if the genotype is homozygous recessive, although some candidates were
confused with the terms, making reference to homologous recessive. Very few candidates stated

that it is caused by a faulty allele.

11 Batten disease is a rare, inherited disorder of the nervous system. It usually begins in
childhood. It is a recessive disorder.

(a) Explain what is meant by an inherited recessive disorder.
(2)

S e, ale\es. ef. e e fBces S s TOSE. ..o

ResultsPlus

Examiner Comments

This response scores 1 mark for stating that two recessive alleles are
needed.
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ResultsPlus

Examiner Comments

This response gains 1 mark for stating that the genotype has to be
homozygous recessive.

Results#lus
Examiner Tip

Make sure you learn the meanings of all the terms given in the
specification.
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Question 11 (b) (ii)

This question, set in the context of Batten disease, asked candidates to draw a genetic diagram to
show the probability of future children having Batten disease if both parents are carriers.
Candidates demonstrated a good understanding of this topic, with the majority gaining full marks.

(i) Draw a genetic diagram to show the probability of their future children

developing Batten disease.
(2)
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ResultsPlus

Examiner Comments

A correct genetic diagram showing the genotypes of the offspring and a
correct probability gains full marks.
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% ResultsPlus
Examiner Comments

Correct genotype of the offspring and correct probability gains full

marks.
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Question 11 (c)

This is the second of the level based questions. Candidates were given information on some types
of genetic screening and where they may be used. They were asked to assess the advantages and
disadvantages of these types of screening. Many candidates were able to discuss advantages and
disadvantages of several of the types of screening, therefore, achieving level 2. Amniocentesis and
CVS were discussed in the most detail. The distinction between blood tests to identify carriers of a
genetic disease and blood tests to identify patients at risk of developing a disease were generally
not well identified.

Only the better candidates reached level 3, which requires a conclusion or a judgement; for
example, the relevant impacts of blood tests and pre-natal screening.
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Assess the advantages and disadvantages of these types of screening for
genetic disorders.
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< Z ResultsPlus
ﬁ/\% Examiner Comments

This response gives a number of advantages and disadvantages of
differet types of screening, referencing in particular to amniocentesis
and CVS. No conclusions are made, therefore, it gains level 2, 4/6.
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< / Resultslus
'g/\ Examiner Comments

This response gives a detailed analysis of the advantages and
disadvantages of various types of genetic screening. A distinction is
made between blood tests and tests on the embryo. A judgement is

made about the potential benefits of genetic screening. It gains level 3,
5/6.
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Paper Summary

Based on their performance on this paper, candidates are offered the following advice:

* make sure that topics 1-4 are revised, as well as topics 5 and 6, for this exam

* make sure that you are familiar with all of the core practicals, including those in topics 1-4
* read all the information provided; it is there because you need it to answer the question

* learn the command words and the type of answers expected

* read the question carefully, identifying the command word and the context - generic answers
rarely score high marks

* make sure any measurements you are asked for are accurate and set out calculations carefully
¢ attempt all the questions - a blank will always score 0

* make sure you add specific details that focus on the question.
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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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