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Introduction:

This paper tested the knowledge, understanding and application of material from the
topics ‘Cell structure, Reproduction and Development’ and ‘Plant Structure and
Function, Biodiversity and Conservation.

The range of questions provided ample opportunity for students to demonstrate
their grasp of these topics and apply their knowledge to novel contexts.

The questions on this paper yielded a wide range of responses and some very good
answers were seen. The paper appears to have worked very well with all questions
achieving the full spread of marks.

Question 1(a)

This question required students to use the information on the diagram to estimate
the height of the sunflower. The students were also asked to give their answer with
appropriate units.

Some students chose to give their answer in metres to match the height of the person
and some chose to give their answer in cm. Both were acceptable if the answer was
within the expected range and had the correct units.

The most common mistakes made by students were to not give the unit, or to give an
estimate that was clearly not correct based on the diagram.

This is an example of a response where the answer was not suitable based on the
information in the diagram:

1 Plants contain tssues imnvolved in the transport of substances.

Thie diagram shows a sunflower plant,

height af
sunflower plant

hqig ht of
person=1.5m

{al Estimate the height of the sunflower, using the information in the diagram.

Glve WORIT answer with A Ppropriate units

ANSWer 'I.T s



Question 1(b)(i) and (ii)

This question expected the students to identify structure X as a sieve plate and that
the tissue would therefore be phloem.

There were a significant number of students who thought that the tissue was xylem
or sclerenchyma.

Students were then expected to identify two structures in this tissue and describe
how they enable the tissue to carry out its function.

Although structure X was labelled on the diagram it was surprising how few students
referred to sieve plates. Mp1 was usually awarded for the tube allowing translocation
/ movement of a correct substance. Frequent descriptions of the role of companion
cells and plasmodesmata were also seen.

A number of responses described functions without relating to structures.

ECF was applied, so responses which correctly described how 2 structures in xylem
enabled it to carry out its function could gain 2 marks. Lignin and pits were the most
common aspects described for xylem.

This is an example of a response where ECF was applied:

(il Mame the tissue that would contain structure X
(i) Describe how mwmc it to carry out its function.
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This is an example of a response which scored full marks:

(i} Name the tissue that would contain structure X,

P‘h‘lt em.

{ii} Describe how twe structures in this tissue enable it to carry out its function.
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Question 1(c)(ii)

This question asked students to suggest two reasons why a climbing plant may have
a lower lignin content than a sunflower plant of the same height and diameter.

It was pleasing to see that nearly all students took careful note of the diagram to help
them answer this question. Numerous high-quality answers were seen which were
awarded both marks, for example:

Suggest two reasons why a climbing plant may have a lower lignin content l
than a sunflower plant of the same height and diameter,
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Total for Question 1 = 7 marks) )

Suggest two reasons why a climbing plant may have a lower lignin content
than a sunflower plant of the same height and diameter.

because . 1.'s _ Supported by e bomboo__pole 10
climb oue VDR [esser ghin — (Coment is
Needed . TN requie Moy Aflexibiny  to
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Where students scored no marks they usually discussed the function of lignin in
transportation of water, as opposed to structural support.

Question 2(b)(i)

This question asked students to explain what is meant by the term sustainable.
Many excellent explanations were seen, with mp1 being the most commonly
awarded.

Question 2(b)(ii)

This question expected students to analyse the information provided and then
comment on the results of the investigation.

This question proved to be a very good differentiator and the full range of marks was
seen.

Some students misinterpreted the given information and concluded that HDPE was
the best packaging material to use as it did not reduce the numbers of bacteria.

Mp1 was the most commonly awarded.

The majority of students were able to conclude that pine was the most effective
packaging or that plant-based packaging was more effective than oil-based at
reducing the numbers of the bacteria.




Fewer students were able to apply their knowledge of anti-microbial properties of
plants to this context, with mp2 being the least commonly awarded marking point.

A significant number of responses were able to make a correct comment regarding
the given standard deviations or a relevant comment regarding the methodology of

the experiment.
However, care must be taken in the terminology used as this was a common reason

why marking point four was not awarded. For example ‘accuracy’ is not suitable when
referring to overlapping standard deviation. Numerous irrelevant comments were
seen regarding that calculating the SD made the investigation more reliable.

Numerous references were seen regarding not knowing if the type of fish in each

group were the same.
This is an example of a response which did not take careful note of the table headings:

Comment on the results of this investigation.
(4)
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This is an example of a response which gained four marks:

Comment on the results of this investigation.
(4)
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Question 3(a)(ii)
This question expected students to remember the equation for heterozygosity index
and use it to calculate the number of heterozygotes in the cluster of Monarch
butterflies.
The majority of students were able to give a correct answer.
(i) The heterozygosity index for a cluster of 8000 Monarch butterflies was
calculated as 0.166.

Calculate the number of heterozygotes in this cluster.

(1)

0.¥oG~ 2000

x: 13238 Answer 1324



Question 3(b)

This question gave students information regarding herbicide chemicals being used to
kill milkweed plants and a graph showing the percentage of fields in the USA
containing milkweed plants from 1999 to 2010.

The students were also provided with the information that the female Monarch
butterflies lay their fertilised eggs on the leaves of milkweed plants.

Students were expected to use all this information to help them give a detailed
explanation of the effect on populations of Monarch butterflies.

Most students recognised that the population size of the Monarch butterfly would
decrease. Many students also correctly referred to a decrease in genetic diversity.
Some students referred to there being no place for the butterflies to lay eggs. This
was ignored as there was no evidence that all of the milkweed plants had been
destroyed.

There were a significant number of responses however which did not address the
genetic diversity aspect of the question. Care must be taken to check answers to
ensure they answer all aspects of the question.

The higher quality answers clearly explained why a decrease in milkweed plants
would lead to a decrease in the population of Monarch butterflies, with the most
frequent explanation relating to fewer places to lay eggs.

This is an example of a 3-mark response:

Explain what effect this human activity would have had on populations of
Monarch butterflies, including their genetic diversity, after 2010,

Use the information in the graph to support your answer.
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Explain what effect this human activity would have had on populations of
Monarch butterflies, including their genetic diversity, after 2010.

Use the information in the graph to support your answer.
(3)
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Question 3(c)(i)
This question asked students to state what is meant by polygenic inheritance with
reference to the given phenotype of egg laying.
It is important for students to read the question very carefully to make sure they are
answering the question asked. A significant number of responses gave a generic
answer which was not related to the given context.
This is an example of a correct answer:

The rate of egg laying by hens Is an example of polygenic inheritance.

This phenotype shows continuous variation,

(i} State what is meant by polygenic inheritance with reference to
this phenotype.

(M
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Question 3(c)(ii)

The question asked students to sketch a labelled graph to show the expected egg
laying rate for a population of hens.

It was pleasing to see that many students could link the idea of polygenic inheritance
from part (i) to this question and recognise that polygenic inheritance required a
graph showing normal distribution.

However, few students could label the graph axes appropriately as they did not
recognise that ‘population’ was not a variable.

Question 4(a)(ii)

This question asked students to state how to calculate the actual length of one of the
pollen tubes in the photograph.

Most of the students gave a correct answer.

The most common mistake was to provide an equation which did not have actual
length as the subject of the equation.

Question 4(b)

This question required students to explain why an embryo cell and an endosperm
contain different quantities of DNA.

The students were provided with a diagram which labelled the polar nuclei and
female gamete.

Most students knew that the embryo cell was diploid. However fewer students knew
that the endosperm cell would be triploid, with numerous answers referring to it
being haploid despite correctly explaining how a male nucleus would fertilise the
polar nuclei.

Fewer students gained marking point two as they did not refer to the nucleus of the
female gamete.




This is an example of a response which was awarded full marks:

Explain why an embryo cell and an endosperm cell contain different guantities
of DNA.
(4)
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Question 4(c)

This question told students that an extract made from the Madonna lily plant was
used as a treatment for skin burns.

They were asked to describe a drug trial that could be used to determine two given
aspects: safety and efficacy.

Nearly all students described testing on cells or animals and gained marking point
one.

Frequent references to identification of side effects / safe dosage were seen linked to
this stage, or the testing on healthy people.

The most common reason why answers did not gain marking points 4 and 5 was
because they gave a generic description and did not link their answer to the given
context. Students were expected to recognise that the extract was a treatment for
skin burns and therefore the patients selected should reflect this.




This is an example of such a response:
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As the question asked them to describe how the drug trial could determine if the
extract was more effective than the current skin treatment, students were expected
to describe a double-blind trial involving patients with skin burns being given either
the extract or the current skin treatment. References to using a placebo or using a
control instead of the current skin treatment were not credit worthy.



This is an example of a response which scored 5 marks:
(5)
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Question 5(a)(i)

This question contained a photograph of a chloroplast. Students were expected to
recognise the organelle from the photograph and give its function.

There were a significant number of students who didn't not recognise it was a
chloroplast.

Where students did correctly identify the organelle, most could give a correct function
and gain the mark, for example:




(i) Give the name and function of this organelle.

o e raiad .
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(1)

Question 5(a)(ii)

This question asked students to name the type of microscope used for the
photograph and to give one reason for their answer.

Most students could identify that an electron microscope must have been used and
could give a correct reason. The most common reasons related to high resolution or
that the internal details of the chloroplast could be seen.

Unfortunately, some students, which had identified the organelle as a chloroplast in
part (i), referred to named organelles which would not be found in a chloroplast, e.g.
Golgi apparatus.

A number of responses thought it must have been a light microscope as the image
was 2D. Another common incorrect answer related to the photograph being in black
and white and not colour.

Question 5(b)(i)

This question asked students to state what is meant by species richness.

Most students could give a credit worthy answer.

The most common errors were giving the definition of species evenness or referring
to a singular species.

Question 5(b)(ii)

This question asked students to calculate the index of diversity for an area of the lake
with New Zealand Pygmy weed.

It was pleasing to see an improvement in performance in this type of calculation from
previous series.




Calculate the index of diversity (D) for this area of the lake using the formula;

NN = 1)

D =
Zn-:n— 1)

Use the table to help you.

Give your answer to two decimal places.
T — (3)

V652 ( \§2-1)

T 2 2.24905660Y
Gon A

Answer ’5 ’ 95

Question 5(b)(iii)

This question required students to compare their calculated index of diversity value
to the given value from a year later. ECF was applied from 5bii.

Nearly all students could gain the first marking point, for correctly giving an increase
or decrease in the D value.

Some students did not extend their answer further than this, despite the question
being worth two marks.

More able students could suggest what effect the New Zealand Pygmy weed had to
cause this change in the index of diversity, with all possibilities from the marking point
seen.

Question 6(a)

This question required students to complete the table with ticks and crosses to show
which types of cells the structures are present in.

This question was a very good differentiator.

Nearly all students knew which type of cells contained the amyloplast and
mitochondria. Fewer students gave a correct answer for nucleolus.

Few students recalled that some organelles in animal and plant cells contained
circular DNA.




Question 6(c)(ii)

This was the only level-based question on this paper.

Students were given information regarding different suggested causes of infertility.
They were also given information regarding a proposal to increase the number of
successfully fertilised eggs.

Students needed to use this information, and their own knowledge, in order to
answer the question.

Students usually achieved level 1 by giving correct conclusion(s) from the information
in the table, for example:

Evaluate this proposal,
Use the information provided in the question and your own knowledge to
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Students usually achieved level 2 by either discussing reasons as to why sperm cell
related issues could cause infertility issues or discussing why the proposal would
increase the number of successfully fertilised cells. Relevant comments regarding
other issues regarding the IVF process were frequently seen.

A lot of students are interpreting the results that the thicker ZP is as a result of the
cortisol reaction.

Some students did not pay careful attention to the photograph showing the sperm
cell being injected directly into the egg cell. Therefore they linked the newly ejaculated



sperm to the IVF technique and assumed that they would want to use newly
ejaculated sperm so that they have more energy to digest the ZP.
This is an example of a level two response:

Evaluate this proposal.

Use the information provided in the question and your own knowledge to
SUPPOFt YOUr answer,

(6)
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Level 3 was awarded when students gave a clear and detailed response which
covered all 3 sections.




These are examples of level 3 responses:
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Question 7(a)(i)

This question required students to analyse the graph to deduce the effect of age and
sex on the number of cases of the cancer.

Nearly all students correctly deduced the effect of age on the number of cases of the
cancer. Most students could also make a correct deduction regarding the effect of
sex on the number of cases. There were frequent mentions that males could be at a
higher risk due to it being a sex-linked disease or due to a lifestyle reason. Some
references to post-menopausal increases in women were also credited, but vague
references to oestrogen were not.

This is an example of a response which gained full marks:

{a) () Deduce the effect of age and sex on the number of cases of this cancer.

(3)
}-Li greal or e Age o, o Feslr Fla . muwe st
-1 o @b CALLY (pes live EorcheTio= Y
The P Y “'"lh-”:} Cawr) - s b wehogy
Conlaie ] Yo Fenades  rueis LT IOV o 8 8 A
8 Sy licleel Aingd by a
This Camner’ . gnly STy P & S T - - o

b.r.ﬂﬁ g;y\‘}m G 3 L P iy FE ey % PR 9 (WY
F*""‘ ..’p-_i; i detlap bt b ’ -']." -'n\'q‘4.t,5.;3 el

l‘r"Hf_? oy q,'[._J"‘F’ *r

Question 7(a)(ii)

Students were given information regarding the population size of a city and the
percentage of males over the age of 80.

Students were asked to calculate how many males over the age of 80 would have this
cancer.

Nearly all students were able to correctly calculate 3% of 2 million and therefore
marking point 1 was awarded. It was pleasing to see an improvement in the number
of responses showing the working, which meant that mp1 could be awarded even if
they made a mistake later on in the calculation.

The most common error was not inputting 2 million into the calculation correctly, for
example inputting 200,000 instead.

Fewer students realised that they needed to use the graph value for the number of
males over the age of 80.



This example shows a correct answer:

(ii} A city had a population of 2 million people. Three per cent (%) of this
population were males over the age of B0.

Calculate how many of the males over the age of 80 would have this cancer.

(2)
100 OO0 = 60 coses
2 o0 OO0 x0,.03 = g0 ©CO
= RYE
Answer 396

Question 7(b)(i)

This question asked students to state why cells in the sample were stained in order
to calculate the mitosis index.

Many excellent answers were seen, demonstrating students understanding.

Question 7(b)(ii)

This question required students to describe how the mitosis index would be
determined.

It was clear to see that the majority of students had an excellent understanding of
this specification point, with many 2-mark responses seen.

One mistake made by some students was to get the parts of the equation the wrong
way round.

Another was to give an incomplete equation part, for example dividing by ‘total’
unqualified.

Question 7(c)(ii)

This question expected students to apply their knowledge regarding condensation of
chromosomes in mitosis to the given context.

It was pleasing to see that many students applied their knowledge and explained that
if chromosomes were prevented from condensing, then the mitosis index would
decrease.




This is an example of a response which scored 3 marks.

Explain how preventing the condensation of chromosomes would affect the
survival of a patient with this type of cancer.
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Some students did not give an explanation. Instead, descriptions of the graph were
seen. Students need to take careful note of the command word in order to access
more marks.

Question 8(a)(ii)

Students were given a diagram showing six islands off the coast of California. They
asked to explain how isolation caused the formation of six fox populations with
different characteristics.

The most commonly awarded marking points were one, two and three. Students
could explain that different islands might have different selection pressures. They
could also give detailed answers regarding how an advantageous allele enable an
individual's survival and be passed onto future offspring.

Fewer students were able link the idea of different genotypes to the different
characteristics/eq to gain marking point four.




This response gained 4 marks:

(i) Explain how solation caused the formation of si¥fax population? wit
different :Mrageri stics.

Use the information in the question to support your answer.
(4)
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Question 8(a)(iii)

This question asked students to explain how molecular evidence could be used to
determine which of the other five fox populations is the most closely related to the
Santa Cruz population.

Fewer students gained marking point 2. The most common reason was for not
explaining how they would determine the most closely related fox, and giving an
explanation as to how they would determine if the populations were similar or more
similar, for example:

(iiiy Explain how molecular evidence could be used to determine which of the
other five fox populations is the most closely related to the fox population on

Santa Cruz
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This is an example of a response which scored two marks:

(i) Explain how molecular evidence could be used to determine which of the
other five fox populations is the most closely related to the fox population on

Santa Cruz
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Question 8(b)(i)

This question asked students to calculate the percentage decrease in the Santa Cruz
population from 1994 to 2002.

As seen in previous exam series, there are a significant number of students who use
an incorrect denominator in this type of calculation and therefore gained no mark or
students who did not know how to perform the type of calculation at all.

Some students did not read the graph correctly and therefore gained no mark.
This is an example of the correct calculation:

(i) Calculate the percentage decrease in the Santa Cruz fox population from

1994 to 2002 _ .
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Answer 4.3 %

Question 8(b)(ii)

Students were asked to explain how the Hardy-Weinberg equation could be used to
show the change in the frequency of a recessive allele.

It was clear that many students are less confident with this aspect of the specification,
with a significant number of blank responses, whereas Q8(b)(iii) had very few blank
responses.

It was pleasing to see that many students could recall the equation correctly, with a
significant number of correct explanations seen as to how the frequency of the
recessive allele could be calculated.

Fewer students went on to explain how it could be used to show a change in the
frequency of the recessive allele.

This response scored two marks:
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Question 8(b)(iii)

This question gave students two aims of a conservation plan. Students needed to
explain how conservation could achieve both of these goals.

It was important that student used information in previous parts of question 8.

Students which did not address both goals could not access all of the marking points.
It was pleasing to see many excellent explanations which had followed the instruction
to use the information in the question and their own knowledge. Frequent mentions
of golden eagles, dogs and raccoons were seen in students responses.

The most frequently awarded marking points were one and four. All aspects of
marking point four were seen, but captive breeding or reintroduction programmes
were more common. References to breeding the different populations together were
not credit worthy.

Many explanations included information as to how stud books could be used in a
breeding programme to maintain the genetic diversity of the populations.

Fewer responses explained that treating diseased animals, or preventing diseased
through vaccination could help to increase the survival chances of foxes and
therefore result in an increase in the size of the populations.

This is an example of a response which gained 4 marks:



Use the information in the question and your own knowledge to support
your answer.
(4)
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Paper summary
Based on their performance on this paper, students are offered the following advice:

e Do not try and make a mark scheme you have learnt from a previous paper fit
a different question with different context and command words. Answers
which do not relate to the given context or command words will not gain high
marks.

¢ Information provided in the introduction to questions is provided for a specific
reason. Read it carefully and analyse what information will be needed to
provide a high-level response to the question being asked.

e Some questions specifically state ‘use information in the question to support
your answer’. This refers to more than just quantitative data. You should re-
read given information before attempting to answer the question.

e Study all of the mathematical skills in the specification which could be tested
at this level and ensure you can perform them correctly.

e Make sure you include your working with all calculations. Give relevant units
where applicable. If rounding is necessary, make sure that this is done
correctly.

e Take careful note of instructions regarding the presentation of your calculated
answer, e.g. give your answer in standard form.
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