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Introduction
This 9BN0/02 paper allowed candidates to showcase their knowledge and understanding of, as well

as to display connections between, topics 1 to 4, and topics 7 and 8.

It was most pleasing to see candidates delivering a range of excellent responses across a diverse

array of questions that demonstrated their good grasp of the material being tested. Much thanks

should go to both the candidates for this, and to their teachers.

Whilst most candidates offered clear and unambiguous answers, it should be noted that there were

a number of cases where the quality of expression meant that marks could not be awarded.
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Question 1 (b) 

This question item required candidates to not only explain the orientation of a phospholipid in

terms of exposure to an aqueous solution, but also why the phospholipids aline as a bilayer

required in a cell surface membrane.

Whilst most candidates were able to link the polar and non-polar regions of the phospholipid to

water, only a minority explained why two layers were needed.

The following answer suitably refers to the aqueous medium on either side of the cell membrane

and then linked this to the hydrophilic heads of the phospholipids.

A clear and accurate answer that fully targeted the

question. All 3 marks awarded.
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Always check to make sure that the answer fully matches

the question.

The following answer was typical of many responses seen.

The response initially gives a clear explanation for why the

fatty acid chains orientate away from the water. It then

refers to the water loving nature of the hydrophilic head

which is not credit worthy in this instance but they then go

on to gain the second marking point by refering to it facing

the water. However, the final sentence does not identify

that there is an aqueous solution either side of the cell

surface membrane. Therefore 2 marks were awarded.
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Question 2 (a) (i)

This 'complete the table' item required candidates to identify which of the two types of named

scans can detect the size and location of a large tumour.

This is a clear and unambiguous answer.

Two obvious ticks are provided and the response gains

both marks.

Make sure that in questions that ask for a tick or cross,

that these are unambiguous as some answers offered

cross-tick hybrids that cannot be awarded marks.

Please note that a blank is not considered equivalent to a

cross.
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This response was typical of those that did not gain both marks.

Like answers from a number of candidates, this one only

achieved the second row. It may have been that

candidates did not fully take note that question stem

referred specifically to large brain tumours.

Always check the detail given in the question stem as it can

give context to the question.
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Question 2 (b) 

The question related to how PET scans can be used to study the structure of the brain. Many

candidates appeared to be unfamiliar with this form of scan.

This example is typical of the most common form of response seen.

An encouraging number of candidates appreciated that a

radioactive tracer was required, as is in the case here.

However, it was not uncommon to see references to

radiowaves being described. Only a minority were able to

successfully expand on their answer to state what was

being detected or that the scan could produce a 3D image.

This response gained 1 mark.
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Question 3 (a) 

In this question, candidates needed to apply their understanding of the Hardy-Weinberg equation

to the data provided. It was encouraging to find a good number of candidates who had a clear

understanding of this topic area and were able to offer complete answers that elicited full marks. A

minority appeared to ignore the reference to using the Hardy-Weinberg equation and proceeded to

give an example of a monohybrid cross for cystic fibrosis.

In the following response, the correct equation has been identified.
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The equation has been correctly used to calculate the two

allele frequences 'p' and 'q'. However, it appears that 2pq

was only partially applied, perhaps just 2p, so the answer

could not be awarded the third marking point. 2 marks

given.

Always check through answers at the end of the exam if

there is sufficient time, in case of missing out an element.
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Whilst this response does not offer the correct equation, the calculation has been clearly applied

and the right answer is given as a percentage.
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As the correct answer has been provided, all 3 marks are

awarded.
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Question 3 (b) (ii)

This question required candidates to consider how different mutations in the gene that lead to

cystic fibrosis could elicit different severities of the condition. It was pleasing to note that many

candidates were able to give an explanation targeted to the slant of the question. A minority,

however, offered a general description of how the mucus comes to be very sticky.

This answer illustrates an example of a credit worthy description for the first marking point.

The latter part of the sentence gained the first marking

point, so 1 mark awarded.

Try to read through an answer to make sure it is clear and

unambiguous.
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This type of response was quite regularly seen, but gains no marks.

A number of answers gave sound descriptions of different

mutations, as did this one. However, the response did not

follow it through to explain how this affected the severity

of CF.

Be careful not to just repeat the question as it appears at

the end of this response.
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Question 4 (a) (i)

This item required candidates to apply their knowledge of the role of the brain in controlling heart

rate. The majority of the candidates were able to display a good grasp of the material and

pleasingly, were able to adapt it to this context of reducing heart rate after exercise.

This response is a sound explanation that gains two thirds of the available marks.

This answer suitably targets the second and third marking

points for 2 marks.
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Question 4 (a) (ii)

This item required candidates to describe how the brain is involved in reducing sweating after a

period of exercise.

Whilst a number of candidates displayed a good understanding of this item, many did not offer the

detail and precision needed to elicit the marks.

This is a typical response that did not quite offer sufficient precision to gain the marks that were

available.

Whilst there is a reference to the hypothalamus, there is

no link to how information is sent to the sweat glands to

reduce their activity. No marks scored.

Think about the information coming into and then the

information coming out of the brain to the sweat glands.

Also consider the specific region of the brain involved in

thermoregulation.
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Question 4 (b) 

This item required candidates to explain how excessive exercise can be harmful. It delivered a good

spread of mark outcomes. It was a pleasure to read a good number of answers that showcased

candidates' knowledge and understanding of this material.

A number of answers, such as this one, gave one or more reasons why too much exercise can be

harmful, but did not then follow through to explain how each exercise has a negative impact on the

body.

This response gained 2 marks for referring to two negative

outcomes of excessive exercise. However, the answer was

not developed to explain why these examples were

harmful. As a consequence, only 2 marks were awarded.

Always consider carefully what is meant by an explain

question.
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Question 5 (b) 

This item expected candidates to offer similarities and differences between collagen and an actin

filament. Whilst there were some excellent answers, a significant number of candidates did not

answer the question being asked.

This is a sound answer that gained 2 marks.
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The candidate has appreciated that both are proteins and

therefore has described that both have a primary

structure (third marking point).

The reference to actin filament having a tertiary structure

and the collagen a quaternary structure is sufficient to gain

the first marking point. However, it implies that the actin

filament does not have a quaternary structure so the

fourth marking point cannot be awarded.

A total of 2 marks were awarded for this answer.

When comparing and contrasting, remember to give

similarities as well as differences.
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This response was typical of many seen for this item.

This response considers collagen and actin, rather than an

actin filament.

Further, it includes information on function when the

question asked about structure.

This answer is awarded 0 marks.

Always make sure the answer matches the question.
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Question 5 (c) (i)

An item that required candidates to recognise the components of a thin filament in a myofibril and

then describe their interactions. A good portion of the candidates were able to identify the two

labelled components and then describe how they interacted.

This was a fairly typical response that lacked the level of detail required to elicit the 2 marks.

No marks could be awarded for this answer.
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Question 5 (c) (ii)

This question allowed candidates to apply their understanding of how the structure of proteins is

related to their function in the context of ATPase in the myosin head. Many candidates rose to the

challenge and delivered excellent answers. Having said this, there was an even spread of marks

from 0 to 3.

This answer was on the correct lines but was not tailored to the context of the question.

Whilst a suitable link between primary structure and active

site has been made (third marking point), the reference to

the substrate unqualified was not sufficient to

contextualise the response for the fourth marking point.

As a consequence, only 1 mark was achieved.

Look to consider the context of the question when

constructing an answer.
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This is a clear and strong answer that achieves all 3 marks but offers all four marking points.

The answer initially gains the second marking point and

then the first. It then delivers the fourth marking point.

The reference to a different tertiary structure leading to a

different active site shape was the third marking point.
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Question 6 (a) (ii)

This question tested both candidates' understanding of the root tip squash and their ability to apply

this knowledge to the hypothesis proposed. As a consequence, a suitable statistical test was

expected so that the hypothesis could be rejected or accepted. Many candidates clearly had an

excellent appreciation of the root tip squash core practical as well as a good understanding of the

need to justify, or not, the hypothesis.

The following is a rather general answer that did not gain any marks.

Whilst it was clear in this response that a root tip squash

was being described, a lack of detail such as the strain

used or a reference to maceration meant that no marks

could be awarded. Likewise, the general reference to

mitosis occuring, or considering the various stages of

mitosis did not sufficiently target the focus of the question

to elicit marks.

Overall, this answer did not achieve any marks.
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Make sure that practical details for the core practicals are

fully appreciated.

Below is a clear answer that focused on delivering appropriate detail of the root tip squash.
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A pleasing decription of how to carry out a root tip squash

was given. Also at the top of the page, it has linked it to the

hypothesis in terms of zone 1 to zone 2. The marking

points given that relate to the practical are the first, then

the second, then the third and finally the fourth.

Whilst a reference to using a statistical test has been

offered, a suitably named one would be expected for the

fifth marking point.

If a hypothesis is given, consider whether the answer

should include how it can be rejected or accepted.
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This is a comprehensive answer that gains all 5 marks.

This response initially delivers a clear decription of the root

tip squash. It then links it to the two zones.

Here, reference to two means and then a student's t test,

which would be an appropriate statisitcal test, have been

supplied. Whilst there is no reference to the calculated

value being compared to the critical value, the first five

marking points have already been gained.
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In longer prose questions such as this 5-mark one, offering

an answer that follows a logical sequence is more likely to

hit the various marking points that are available.
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Question 6 (b) (i)

Approximately half of the candidate cohort were able to state the correct hexose in cellulose and in

amylopectin.

This answer is probably the second most common incorrect response.

This answer, like many, focused on the polysaccharides

rather than the hexoses that make up the two named

polysaccharides.
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This response was typical of the most common answer that did not gain the mark.

In this answer, reference has been made to the bonds

between the hexoses rather than the hexoses themselves.

Look to carefully identify the focus of the question.

Question 6 (b) (ii)

About two thirds of the cohort appropriately named the bonds between adjacent cellulose

molecules in a cellulose microfibril. Of those that did not achieve the mark, glycosidic and ester

bonds were the most common incorrect alternatives encountered.
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Question 6 (c) (i)

This item required candidates to explain the process of differentiation that occured in the zone of

differentiation in the root given in the question. Whilst many made reference to stem cells, a

significant minority did not follow this through to explain how different tissues arose. The full mark

range, from 0 to 3 was seen, with a near even spread.

An answer that initially focused on the question but then became a little general.

The first line of this answer gained the second marking

point. The rest of the response did not link to the

question's focus which was the formation of different

tissues. This answer, therefore, gained 1 mark.
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This answer illustrates the typical responses seen that started to tackle the question but did not

then offer the necessary detail.

No marks were awarded for this answer.
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Question 6 (c) (ii)

This item required candidates to explain how they could compare the size of cells in the tip of a

root to the xylem vessels found further up the root. Whilst there were a number of splendid

answers, a sizeable portion offered rather general responses.

The following is a sound answer that gains 2 marks.

Initially the response refers to measuring the width of a

cell and then towards the end, the width of a xylem vessel

is found. It was not necessary to state that the cell was

from zone 1 as this is in the question, likewise for the

xylem vessel. Therefore the third marking point can be

pieced together.

About a third of the way through the answer, the fourth

marking point is gained.
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Question 7 (a) (ii)

An encouraging number of candidates offered comprehensive answers to this item that required

them to deduce the fate of lactate in liver cells. There was a near even spread of marks across the

full mark range.

A short, but clear, statement that partially targets the answer:

This response was awarded the first marking point.

A targeted answer that gained both marks:

This response achieved the second and then the first

marking points.
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Question 7 (a) (iii)

It was pleasing to see that many candidates appear to have a thorough appreciation of how a

dipeptide is formed.

This answer illustrates the importance of being careful when delivering a response.

The answer was awarded the water releasing mark but,

due to missing out an oxygen in the dipeptide, it did not

gain the first marking point.

36     GCE Biology 9BN0 02



Always check carefully any diagrams drawn for accuracy.
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A clear answer that gains both marks.

The dipeptide is drawn accurately and the production of

water is shown, hence both marks given.
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Question 7 (b) 

This item required candidates to explain why the liver is considered an organ. There were many

excellent answers supplied by candidates.

A short, and to the point, clear answer.

This response gained both marks.

GCE Biology 9BN0 02     39



Question 7 (c) (ii)

Candidates were required to explain why ATP is broken down during the process of glycolysis. An

encouraging number of candidates had a splendid appreciation of this aspect of respiration.

This answer illustrates the most common type of response that did not elicit marks.

No marks awarded.

This answer tackles one aspect of the question.

The explanation is sufficiently clear to be awarded the

third marking point.
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This response suitably refers to glucose phosphorylation for the first marking point. It then offers

the second marking point as identified in the additional guidance.

Both marks are awarded for this answer.

Use the mark allocation as a guide to the level of content

required in the answer.
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Question 7 (c) (iii)

This item asked candidates to explain the role of the carrier proteins that are part of the electron

transport chain. Whilst a majority of candidates were able to explain one or two roles of these

molecules, only a minority gained all the marks that were available.

The following answer hit one of the marking points but required a little more precision to gain

further marks.

The initial description did not refer to how the various

carriers were reduced and oxidised due to the passage of

electrons for the third marking point.

The second paragraph was a clear description of the

fourth marking point.
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For the fourth marking point, both the idea that the

protons were being actively pumped, as well as where they

were going to, was required. In the latter case, make sure

that the destination is clear and unambiguous. It was not

uncommon to see descriptions that implied that the

protons were pumped into the inside of the inner

membrane rather than the space between the two

membranes.

GCE Biology 9BN0 02     43



Question 8 (a) 

Many candidates tackled this item that required them to comment on some graphical data very

well.

Question 8 (b) 

It was pleasing to note that many candidates appreciated how to manipulate the data relating to

sugar intake and prostate cancer.

A clearly laid out calculation that delivered the correct answer of 343 men:
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Both marks awarded.
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Question 8 (c) (i)

Whilst there were a number of splendid answers to this item that required candidates to explain

why identical twins were included in a study about developing prostate cancer, it was not

uncommon to see many general answers.

This response is typical of many that were not sufficiently precise to gain the first marking point.

Many answers, such as this one, did not differentiate

between alleles and genes. No marks could be awarded.

Make sure that genetic terms are fully understood.
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Question 8 (c) (ii)

It was most encouraging to note that many candidates made a good attempt at this extended prose

question. They were required to analyse the three different sets of data to evaluate the likely

causes of prostate cancer in men. The full mark range from 0 to 6 was seen.

This is a sound response that gained half the available marks.

The initial part of the response considers the relationship

between increasing age and developing prostate cancer. It

also offers a basic conclusion. This covers both

components required to gain 2 marks in level 1.

Subsequently, the answer describes the other two

investigations. Finally, at the end, another basic conclusion

is provided. As a clear discussion relating to more than one

study has been included, the response has entered level 2.

However, as the conclusions given remain basic, only one

component of level 2 has been achieved, hence 3 marks.
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An encouraging answer that made a number of links between biological knowledge and

understanding that allowed good conclusions to be drawn.

In this response, the discussion relating to identical twins

and non-identical twins, for example, gained level 1. 

However, the answer not only considered all three

investigations, but the conclusions considered the

accumulation of mutations over time and that the causes

of prostate cancer were likely to be multifactorial. This

meant that it not only complied with all of level 2 but

offered elements of level 3. As a consequence, it gained 5

marks.
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Question 9 (a) 

The majority of candidates were able to correctly calculate the BMI. However, a number then did

not use the result to ascertain the mean weight category for men in 2017.

This was a typical response that only gained 1 mark.

GCE Biology 9BN0 02     49



The calculation has been tackled correctly, but the

question required candidates to then use this information,

which is not seen here. Hence only the first marking point

was awarded.

Make sure that the 'determine' command word is fully

understood.
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A clearly laid out response that gains both marks.
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In this answer, the calculation has been correctly tackled

and then applied to elicit the mean weight category for

men in 2017.
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Question 9 (b) (i)

In this item, candidates were expected to use the data in the table to describe the effect of

repeatedly being shown a cheeseburger on the production of saliva. Whilst there were a good

number of excellent answers, many candidates found it challenging due to the form in which the

data was provided.
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This is a strong response that gains both marks.

Initially the overall trend is described for the second

marking point. Then a clear description of what the

negative values for the change in mass of saliva produced

was given for the final marking point.
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An answer that does not fully target the question being asked.
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The inital part of this answer appears to be trying to

explain the data rather than describe it. The final sentence,

despite refering to a photograph, does suitably offer the

overall trend, which is the second marking point. 1 mark

awarded.

Make sure that the difference between the 'describe' and

'explain' command words are fully understood.
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A clear description of the overall trend in the data.

This response gains the second marking point for 1 mark.
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Question 9 (b) (ii)

Candidates were expected to name the learned behaviour that was illustrated by a child producing

less saliva upon repeated showings of a cheeseburger. The majority of the candidature recognised

this was an example of habituation.

Question 9 (b) (iii)

In this item, candidates were expected to explain how habituation to being repeatedly shown the

cheeseburger decreased saliva production comes about due to a change at the synapse. The

majority of candidates recognised that there would be a decrease in the release of

neurotransmitter, however, many only offered generalised accounts. Having said this, there were

some splendid answers and a good spread of marks across the full mark range was seen.

The following is a rather general answer that lacked the detail required to elicit the various mark

points.

No marks given.
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The beginning of this answer offered sufficient detail to gain 1 mark. Towards the end it again

delivered the necessary detail to gain a second mark.

Initially, the answer suitably explains the reduction in

presynaptic membrane permeability to calcium ions, which

is the first marking point.

Subsequently, it refers to the release of less

neurotransmitter but does not explain how or that it then

binds to receptors on the post-synaptic membrane.

Finally, however, the response refers to a reduced

likelihood of an action potential occuring at the post-

synaptic membrane for the final marking point.

2 marks awarded.
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Question 9 (c) 

This question item required candidates to give a description of the role of sodium ions in the

functioning of the eye. A good number of candidates demonstrated their thorough understanding

of this material and built their answers in the context of the child observing the cheeseburger.

A sound answer that gains two thirds of the marks.

The first sentence suitably describes the first marking

point. It does not, however, gain the third marking point as

it is not given in the context of being in the dark or not

stimulated.

The second marking point can be awarded as the second

and third sentences correctly refer to the sodium ions not

being able to move back in when in the light.
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A rather general response that could not be awarded any marks.

The first part of the first sentence is not given in the

context of the rod cell being in the dark or not being

stimulated.
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An encouraging answer that is written in the context of the question.

As the first sentence refers to in the light, the third

sentence can be awarded the second marking point. The

reference to actively transporting the sodium ions out of

the rod cell also in the third sentence, is a suitable

alternative way of writing the third marking point.

2 marks were given for this response.
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Question 10 (a) (i)

In this item, candidates were required to use the data to enable them to explain how the use of

nandrolone could lead to atherosclerosis. Most candidates did refer to the data but a sizeable

minority did not, which meant they could not gain full marks.

A clear answer that elicits 2 out of the 3 marks available.

Initially the answer uses the data to gain the first marking

point. It then refers to endothelial damage in the aorta for

the second marking point. However, there is insufficient

detail to gain the fourth marking point.

When data is provided, consider how it could be used.
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An answer that does not quite offer sufficient detail to gain more than 1 mark.

The first sentence uses the data provided appropriately to

gain the first marking point. However, the reference to

damage to the artery wall was not sufficient for the second

marking point.
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Question 10 (a) (ii)

In this item, two graphs were presented that showed how exercise and nandrolone can affect the

relative percentage of two protein complexes involved in the electron transport chain. Candidates

were expected to comment on how nandrolone affected ATP production using this graphical data.

The full range of marks was seen.

This is a sound response that focused on one of the two groups of mice provided with nandrolone.
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In this answer, the emphasis was limited to considering

mice that had been given nandrolone and did exercise.

However, within this context, the first and fourth marking

points were credit worthy.

2 marks were achieved.
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Question 10 (a) (iii)

Candidates were provided with a table of data about the quantity of mRNA found per cell taken

from the middle layer of the aorta wall of mice belonging to the four groups that were subject to

difference treatments. The candidates had to consider why a conclusion made about this data was

not valid for all the mice.

The majority of candidates recognised that there was some overlap in the data but often only

considered one of the two relevant pairs of overlapping data.

Below is an answer that did not make use of the data provided.

No marks could be awarded for this response.
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When data is provided, it is likely to be necessary for a

complete answer.

A clear answer that tackled one pair of overlapping data:
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Whilst the variation in the quantity of mRNA per cell was

not given as a standard deviation, it was considered that

this was a suitable assumption for candidates to make.

In this case, the credit worthy comparison was between

non-exercing mice that were given nandrolone or not

given nandrolone.

1 mark was awarded.
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Question 10 (b) 

In this extended prose item, candidates were asked to discuss the advantages of an exercise

programme without nandrolone. Many candidates tackled it carefully, offering considered and

logical answers, and there was a good spread of marks across the full range.

This answer limited itself to one element of the three that were available to discuss.
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The thrust of this response relates to the amount of elastic

recoil in the aorta. As this was relevant, the answer falls

within level 1. However, there is no link to why this is an

advantage, e.g. a reduced risk of atherosclerosis, so only 1

mark could be awarded.
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A strong answer that gains almost all the marks available.
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Initially the response refers to the level of elastic recoil due

to exercise and an advantage in this context. Therefore 2

marks can be awarded from level 1 here.

Subsequently, the discussion not only refers to all three

studies, but makes sustained links between these studies

and the advantages of exercise in terms of respiration and

the effect on athletic performance. This moves it through

level 2 and into level 3. As such, this answer was given 5

marks.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

make sure you fully appreciate the command word for each question item so that your answers

are suitably targeted;

read the question carefully so you thoroughly understand the context of the question;

when a question contains information, such as in a table, graph or a diagram, make sure you

consider it carefully;

the mark allocation can be used as a guide to the level of content needed in your response;

if an answer to a calculation is incorrect, showing your working may enable you to gain some

credit;

time permitting, read through your answers to make sure they are clear;

make sure your writing is legible at all times.
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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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