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Introduction
This was the second series of the new 9BI0 specification. Candidates generally found the paper

more accessible than last year indicating that the majority of centres have come to terms with the

style and demands of the new specification. The examiners commented on the excellent factual

knowledge demonstrated by many candidates and the much improved understanding of all the

command words. The new specification has more emphasis on analysis of data and candidates are

gradually becoming accustomed to this change of emphasis. Mathematical skills were good

although some candidates found the application of statistical testing challenging. It was also

pleasing to see that most candidates have adapted to the terminal examination system whereby

topics 1 - 4 along are examined alongside topics 8 - 10. Time pressure is still an issue for many

candidates and it is important that candidates look carefully at the mark allocation of each question

and do not spend too long on some questions.

Successful candidates:

Showed excellent, detailed knowledge of all areas of the specification

Understood what each of the command words required

Were able to apply the chi-squared test

Were able to analyse data and draw appropriate conclusions

Worked at a good pace and wrote answers that reflected the mark allocations

Less successful candidates:

Tended to use GCSE level detail in their answers

Did not appreciate the meanings of the different command words

Tended to work at an uneven pace and so spent too long on some questions leaving little time to

complete the paper

Did not analyse data correctly
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Question 1 (a) 

The majority of candidates were able to correctly state that structure A was a phospholipid and B

was a protein. A range of correct suggestions for structure B, such as channel protein or carrier

protein, were accepted. Some candidates did not score as they did not indicate which structure was

the phospholipid and the protein. A minority of candidates got the structures the wrong way round

and a few thought that B represented cholesterol.

This is an example of a response that correctly

identifies the structures. It gained one mark.

Make sure you give clear answers. In this question,

it was important to state which part was A and

which part was B.
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This response gained no marks as it was not clear

which of the parts was A or B.

Make sure that your answers are clear so that an

examiner knows what you are referring to.
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This was a correct answer that gained one mark.

Both intrinsic and channel protein were acceptable

answers.
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Question 1 (b) 

This question tested candidates' knowledge of membrane structure and how it affects the

transport of polar molecules. The question asked candidates to give an explanation rather than just

a description of the membrane. Successful candidates demonstrated an excellent, detailed

knowledge of the structure of the membrane and correctly referred to the hydrophilic nature of

phosphate groups and hydrophobic nature of the fatty acid tails. A few candidates confused the

terms hydrophobic and hydrophilic. Many excellent answers were seen that explained how charged

polar molecules are unable to pass the fatty acid tails. Less successful answers often failed to give

detail, other than the need for the carrier proteins, and rarely considered how the phospholipid

bilayer would affect transport.

This is a good answer that explains the

hydrophobic nature of the fatty acid tails and how

this prevents the passage of polar molecules. A

correct reference to the role of carrier proteins is

made. It gains three marks in total.
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Make sure that you use scientific terms precisely in

your answers. Terms like hydrophilic and

hydrophobic are easily confused and you should

be secure in your understanding of them.

This is a good answer that gained two marks.

Correct references to the hydrophilic head groups

and role of carrier proteins are made but the

candidate does not expand any further on these

points.
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Make sure that you explore all aspects of a topic

rather than just one or two. Both breadth and

depth are important in answers.

This is a strong answer that gains four marks. The

idea of charge is linked with polar molecules and

the candidate explains how hydrophilic head

groups are found on the outside of the membrane.

A correct explanation of the roles of carrier

proteins is also included.
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This answer gained no credit. The candidate has

misunderstood the terms hydrophilic and

hydrophobic and does not explain that the carrier

proteins transport the polar molecules.

Use scientific terms accurately.
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Question 2 (a) (ii)

This question required candidates to demonstrate their knowledge of disaccharides. The diagram

showed the structure of sucrose - candidates had to then state the two monomers (fructose and

glucose) that it is composed of. Despite most candidates gaining credit, a surprising number

suggested that the sucrose molecule was composed of two glucose monomers or glucose and

galactose.

This answer gained one mark and the candidate

correctly named glucose and fructose.

Make sure that you learn the factual content for all

topics that may be tested on a particular

examination.
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Question 2 (a) (iii)

Many candidates found this question surprisingly challenging. It tested candidates' knowledge of

hydrolysis reactions. Although it is not expected that candidates can reproduce the structure of

fructose, it was given to them in the diagram of sucrose (and candidates are expected to know the

structure of glucose). Successful candidates drew correct diagrams. Less successful candidates

drew a range of incorrect structures including glucose and an attempt at fructose but with an H

group instead of an OH group.

This answer gained zero marks. The candidate has

drawn an incorrect structure and has also not

added an OH group to the ring.

Take care with accuracy when drawing chemical

structures.
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This answer gained zero marks as the candidate

has added an H group instead of an OH group
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This is a correct structure and gained one mark.

This is an example of where a candidate drew the

structure of glucose and gained zero marks.

Make sure that you know the composition of all

the disaccharides.
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Question 2 (c) (i)

This question required candidates to compare and contrast the effect of two inhibitors on the

activity of amylase enzyme. Pleasingly, most candidates now understand that the command,

'compare and contrast', requires both similarities and differences. Many candidates gained at least

one mark. Where candidates did not gain both mark points, it was typically for not giving figures in

their answer for mark point one - the effects of both inhibitors were similar up to approximately 32

md dm

-3

. It is important at A-level to use figures in answers when giving a description. Most

candidates appreciated the idea that the rate continued to rise with inhibitor A when amylose

concentration was increased, but levelled off with inhibitor B.

This answer gained zero marks. There are no

quantitative references and the contrasting of the

effects of the two inhibitors is very vague. The

candidate is not clear at which period the rate is

slower. They have also only 'contrasted' the two

inhibitor effects.

When describing data and graphs, you should be

very precise and give a clear description of

patterns and use data points. It is useful to use the

labels on graph axes in your answers.
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This answer gained one mark for the idea that the

rate with inhibitor A continues to rise but B levels

off. No similarity is given so the candidate has only

answered the 'contrast' part of the question.

This answer gained one mark for the contrasting of

the effects of the two inhibitors. There is no

indication that the effects are similar up to an

amylose concentration of approximately 32 mg

dm

-3

.
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This answer gained two marks. The candidate gives

both a similarity and a difference and gives the

correct range over which the effects of the two

inhibitors are similar.

If a question is 'compare and contrast', you will

have to refer to both similarities and differences to

gain full credit.
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Question 2 (c) (ii)

This question required candidates to use their own knowledge to identify which of the two

inhibitors was non-competitive and explain how it would have its effect. Successful candidates

demonstrated an excellent knowledge of how non-competitive inhibitors bind to enzymes (not at

the active site) and alter the shape of the active site and were then able to apply this to the explain

the graph. Less successful candidates often suggested that inhibitor A was non-competitive and/or

confused the description of a non-competitiive inhibitor with a competitive one. The effects of non-

competitive inhibitors can rarely be overcome by increasing the concentration of substrate. Some

candidates did not read the command word and simply described the data.

This answer gained one mark. The candidate

correctly identifies inhibitor B and correctly refers

to how the graph demonstrates that the inhibitor

is non-competitive but does not go on to explain

how competitive inhibitors act.
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If an answer asks for an explanation, always try to

add the words like 'because' and 'so that' in your

answer. For example, 'Inhibitor B is non-

competitive because it binds to the enzyme (away

from the active site), changing the shape of the

active site so that increasing the concentration of

substrate will not increase the rate of reaction any

further.'

This answer gained all three marks. The candidate

explains how the inhibitor binds to an allosteric

site and this changes the active site. They also gain

mark point one for explaining how competitive

inhibitors would affect the rate of reaction.
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This answer gained two marks. It contains a very

good description of how non-competitive

inhibitors work but does not refer to the graph to

explain how this can be inferred.
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Question 3 (a) 

This question required candidates to relate the function of mitochondria in generating ATP to the

activity of rod cells. Most candidates were able to gain at least one mark, typically for the idea of

energy release or ATP production. Some candidates then gave very vague answers regarding the

function of the ATP in rod cells, often simply referring to active transport or to enable the rod cell to

function. A few candidates thought that ATP was important for the breakdown of rhodopsin.

This answer gained one mark for the idea of ATP

production. The candidate did not go on to explain

why rod cells require ATP.

Always explore all parts of a question. This

question considered both mitochondria and rod

cells.
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This answer gained zero marks. There is no

reference to ATP or energy and the candidate has

given a GCSE level answer by referring to the

'powerhouse' of the cell. No specific role of energy

is suggested.

Make sure that your answer is not a GCSE level

one. Always think whether you could have written

the same answer during your GCSEs - if you could,

you may need a bit more detail.
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This answer gained two marks and correctly refers

to the production of ATP and then goes on to give

a function of this in rod cells.
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Question 3 (b) 

This question required candidates to have a detailed understanding of how rod cells react to light.

Successful candidates often demonstrated an excellent understanding of the role of rhodopsin,

how rhodopsin breakdown affects sodium ion channels, and how changes in sodium ion

permeability lead to reduced glutamate release. The examiners remarked that many candidates

had clearly prepared very thoroughly. Less successful candidates, however, often had little

knowledge of how rod cells function and gave little more than vague references to the role of

rhodopsin. Amongst the less successful candidates, there was often a great deal of confusion over

the movement of sodium ions with many thinking that light induces an action potential and that

glutamate release increases. A hint as to the role of glutamate was given in the question which

stated that glutamate is an inhibitory transmitter. Some candidates also discussed the effects of

light on the post synaptic bipolar neurone - the question only asked for the events leading up to a

change in glutamate release.

This answer only gained one mark for the

reference to rhodopsin. The candidate gives no

further detail and does not state whether

glutamate release increases or decreases.

Make sure that you state the direction of any

changes, e.g. increase or decrease. Try to avoid

vague references such as 'affect'.
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This answer gained three marks. A correct

description of reduced release of glutamate is

given and the candidate explains that rhodopsin is

broken down into retinal and opsin but does not

explain how this leads to the change in glutamate

release.
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This answer gained two marks for a correct

reference to rhodopsin and the conversion of

retinal. The candidate has then confused the

effects of this breakdown and suggested that

sodium channels open leading to increased

glutamate release.
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This answer gained four marks. The candidate

correctly refers to the breakdown of rhodopsin

and explains that this leads to the closure of

sodium channels and hyperpolarisation of the

membrane. The candidate also goes on to state

that the effect of this is the reduction of glutamate

release.
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Question 4 (a) (iii)

This question tested the understanding of candidates' knowledge of electron microscopy and its

resolving power. Many candidates were able to state that the resolving power of electron

microscopes is much higher than light microscopes but only a handful explained that this is due to

the short wavelength of the electrons. Some less successful candidates referred only to improved

magnification - candidates do need to be clear about the difference between magnification and

resolution.

This answer gained one mark for the correct

reference to resolution. The candidate does not go

on to explain why the resolution is better so does

not gain the second mark point.
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This answer gained zero marks. There is no

mention of resolution and the candidate has

simply given a very vague answer about the size of

viruses.

Use correct terminology where appropriate.

This is an excellent answer that gains two marks.

The candidate clearly refers to improved resolution

and links this to the wavelength of light/electrons.
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This is an excellent answer that gains two marks

for the idea of better resolution due to smaller

wavelength.

Question 4 (b) (i)

This question required candidates to evaluate evidence for the three-domain theory. Different

features of the groups were presented to candidates and this had to be analysed to explain the

proposed phylogenetic model. Successful candidates explained that Eukarya and Archaea have

more common characteristics (or stated the characteristics) and that this suggests that they have a

more recent common ancestor. Some then went on to explain that the differences in Eukarya and

Archaea were probably features that had evolved after they had separated. Many candidates also

explained that each domain possessed unique characteristics that support the existence of

separate domains. Less successful candidates did not directly compare the groups and simply

described the features that each group possessed.
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This is a strong answer that gained three marks.

The candidate clearly states that the Eukarya and

Archaea are the most closely related and supports

this with evidence. They also explain that there are

three separate domains, each with different

characteristics.

Always try to support your arguments with

evidence.
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This is a strong answer that gained three marks.

The candidate clearly states that there are three

separate domains, each with unique features and

that the Eukarya and Archaea are most closely

related. They also explain the evidence to support

that close relationship between the Eukarya and

Archaea.

This answer gained one mark. The candidate

explains that there is evidence to support three

separate domains (i.e. they all have unique

features) but does not recognise that Eukarya and

Archaea are most closely related. Most of the

answer is purely description of different

characteristics.
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If you are asked to analyse and explain, don't just

describe the data.

This is a good answer that gains two marks. The

candidate recognises that Eukarya and Archaea are

most closely related and supports this with

evidence.
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This answer gained two marks for clearly

explaining that Archaea and Eukarya are most

closely related and supports this with evidence

from the table.

Always look at the mark allocation. If three marks

are allocated to a question, you will need to

identify at least three points in your answer.
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Question 4 (b) (ii)

This question was found to be accessible by most candidates who correctly recognised that

scientists share findings by publishing results, peer review or presenting them at conferences. A

few candidates misread the question and instead discussed alternative methods, such as DNA

sequencing, that could be used to establish the phylogeny.

This answer gained zero marks. The candidate has

given a vague answer about previous research but

does not refer to a method by which scientists

share findings.

This answer gained one mark for correctly stating

that scientists use peer review, publishing and

conferences.
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This answer gained zero marks. The candidate has

misread the question and considered how to find

alternative evidence rather than how scientists

reach agreement.

Always be careful that your answers match the

questions posed.
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Question 5 (a) (i)

Many candidates found this question surprisingly challenging and a very diverse range of answers

were seen. The question required candidates to use the graph to determine that one heart

contraction took 0.8 seconds and so the heart rate would be 75 seconds. Some candidates thought

that the heart rate was 0.8 or 0.9 beats per minute. Other candidates misread the graph and

thought that the duration of one heart beat was 0.9 seconds. Candidates should consider whether

their answers are, in fact, sensible answers as a heart rate of 0.8 beats per minute is unrealistic.

This candidate has correctly calculated the heart

rate and gained one mark.

Always consider if your answers are sensible.
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This answer gained zero marks. The calculated

heart rate is incorrect and there is no working. It is

good practice to always show working.

Always show your working in maths questions.
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Question 5 (b) 

This question generated a wide range of responses. Successful candidates gave well-structured

answers that described the process of myogenic heart contraction in detail and in the correct

chronological order. Some excellent answers were seen and many, well-prepared candidates

demonstrated their excellent understanding of the topic with impressive use of key vocabulary.

Less successful candidates often confused the roles of the SA and AV nodes, wrote answers that

confused the order of events and/or thought that the heart rhythm was due to nervous activity. A

few candidates misread the question and gave descriptions of the heart cycle rather than the

myogenic control.

This is a good answer that gained three marks. The

candidate gives a correct reference to the SA node,

the wave of depolarisation that leads to atrial

contraction and the role of the Purkinje fibres.

Ventricle systole is mentioned but there is no

reference to the contraction of the heart muscles

from the base upwards.
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When asked for detailed descriptions of a process

always structure your answers in the correct

sequence.

This answer just gained two marks. There is a

correct reference to the SA node. The atrial

depolarisation is not, however, linked to

contraction of the atria. Credit was given for the

role of the bundle of His.
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This is an excellent answer that gained all five

marks. The candidate explains that myogenic

stimulation requires no external stimulus and then

gives a detailed account of the process in the

correct order. There are correct references to the

role of the SA node, depolarisation and atrial

contraction, the role of the Purkinje fibres and the

ventricular contraction from the base upwards.
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This is a very strong answer that gained five marks.

The answer is detailed and is a good example of

how to organise an answer in the correct

sequence.
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Question 5 (c) 

This question required candidates to analyse and explain the effects of a beta blocker drug. The

question presented candidates with ECG traces with and without the beta blocker drug, and the

structures of the beta blocker drug and noradrenaline. The majority of candidates were able to

correctly recognise that the drug slowed down the heart rate, but only more successful candidates

recognised that the structure of the beta blocker was similar to noradrenaline and so would bind to

noradrenaline receptors preventing noradrenaline binding. Less successful candidates tended to

focus exclusively on the ECG trace and kept repeating the idea that the trace showed fewer heart

beats.

This excellent answer gained three marks. The

candidate explains that the beta blocker has

slowed down the heart rate and gives a correct

explanation describing the drugs' similarity to

noradrenaline and how this would lead to

receptors being blocked.
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This question has two parts of evidence - the ECG

and the structure of the beta blocker. Always

explore all aspects of a question rather than

focusing on only one.

This is a well organised answer that gained all

three marks. The candidate has identified that the

heart rate has slowed and goes on to explain that

the structure is similar to noradrenaline and so

binds to the same receptors.
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This answer gained one mark. The candidate has

recognised that the beta blocker has resulted in a

slower heart rate but has not focused on the

structures of the beta blocker and noradrenaline.

Always look at all the data in a question, it is

usually there to help you reach an appropriate

conclusion.
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This answer gained one mark. The candidate has

correctly described the reduced heart rate but

then continues to repeat the same point. There is

no explanation as to how the beta blocker exerts

its effect.

Try to focus on more than one aspect of a

question, don't restrict your answer to one thing.
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Question 6 (b) 

This question required candidates to use data to calculate the number of babies that would be

expected to be born with Down's syndrome. Most candidates found the question very accessible

and gained at least one mark, with many gaining both. Where candidates did not gain credit, it was

often due to being unable to use the probability of having a baby with Down's syndrome to predict

the number of affected babies.

This is a correct answer that gained both marks.

The candidate has correctly determined the

number of babies born to women over 40 and

then used this value to determine the number of

babies with Down's syndrome. This answer shows

good practice in that all working is shown clearly.

Always show all working - you may gain some

credit for correct methods.
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This answer gained one mark. The candidate has

correctly determined the number of babies born to

women over 40 but has not gone on to calculate

how many of these would be likely to have Down's

syndrome.

Question 6 (c) 

This question presented candidates with data for two different methods of genetically screening

embryos - polar body biopsy and preimplantation genetic diagnosis. Data on the effectiveness on

both techniques on embryo survival, and success in leading to live births, was presented to

candidates along with a comparison of IVF with no screening. Candidates were asked to comment

on the effectiveness of both techniques. The majority of candidates were able to gain at least one

mark and most found the question very accessible. Most candidates had a good understanding of

the command word, 'comment' and explored many aspects of the data. Successful candidates

identified that polar body biopsy had a higher rate of embryo survival, whilst PGD was more

effective in terms of leading to live births, and both techniques were more effective than no

screening. Stronger candidates calculated the overall effect of the techniques and identified that,

overall, PGD was the most effective. Some candidates recognised that a reason for the higher

effectiveness of PGD was that this technique screens the genotypes of both parents whilst polar

body biopsy only screens maternal genes. Less successful candidates tended to only comment on

one or two aspects of the data and not explore it fully.
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This answer gained two marks. There are clear

references to the increased survival rates with

polar body biopsy and higher birth rate with PGD.

The candidate almost states that both techniques

are more effective than IVF alone and quotes the

data but does not actually evaluate it.

Make sure that you don't just quote data but also

state if there are increases or decreases.
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This answer gained three marks. The candidate

correctly states that both techniques are more

effective than IVF alone, polar body biopsy leads to

a higher survival rate and PGD leads to a higher

birth rate.
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This excellent answer gained all four marks. The

candidate correctly states the higher survival rate

of embryos with polar body biopsy, the higher

birth rate with PGD, the higher effectiveness of

both techniques compared to IVF alone and then

goes on to calculate the overall effectiveness

(21.46 % and 18.27 %).
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This excellent answer gained four marks. There is a

full evaluation of both techniques and the

candidates also explains that PGD screens both

paternal and maternal chromosomes.
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Question 7 (b) (i)

This question required candidates to state what is meant by biodiversity. Most candidates had a

good understanding of the term; successful candidates either described the number of different

alleles in a population or the number of different species in an area. Less successful candidates

tended to use incorrect terminology such as number of different genes or number of different

species within a population. Candidates should take care to use terminology precisely and

accurately.

This answer gained one mark for correctly

recognising that diversity can be a measure of the

number of different species within an area.

This answer is a good example of inaccurate use of

terminology. The candidate clearly understands

that allele frequency is linked to diversity but uses

this in the wrong context.

GCE Biology 9BI0 02     55



Question 7 (b) (ii)

This question required candidates to read the information given to them in the question and to

recognise that the lynx that had been reintroduced had undergone a genetic bottleneck (due to the

few individuals bred from) and so resulted in few different alleles in the population. Successful

candidates identified both these points or often gave correct converse answers when referring to

the lynx that had been protected in the natural area. Less successful candidates misread the

question and often discussed the fact that the lynx may have been outcompeted when released or

that they were poorly adapted to the environment.

This good quality answer identifies that the

number of lynx used was very small (only 10) and

that this had led to a small gene pool. It gained two

marks.

This answer gained zero marks. The candidate has

not referred to the small gene pool or low number

of lynx used for breeding.
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Always ensure that you read questions carefully

and identify what they are asking before rushing

pen to paper.

This candidate gained one mark for the idea of

inbreeding.

Always be careful with terms that can be easily

confused. Inbreeding and interbreeding are often

confused by candidates and mean very different

things.
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Question 7 (c) 

This question required candidates to explain the principles and issues associated with ex-situ

conservation. Most candidates were able to gain at least one mark although fewer went on to gain

all four. The question asked for explanations and many candidates simply gave descriptions of ex-

situ conservation or descriptions of its consequence. Successful candidates gave good explanations

that often considered the purposes of this method of conservation such as using breeding

programmes to increase populations and/or using named methods to prevent inbreeding

depression. Less successful candidates did not give explanations and tended to focus their answers

around one point such as changes in behaviour patterns.

This is a good answer that gained three marks. The

candidate has explained one of the principles of ex-

situ conservation by explaining how extinctions are

prevented and has then gone on to discuss the use

of breeding between zoos and problems with

behavioural adaptations.
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Always consider all aspects of questions. This

question had two aspects: the principles and the

issues associated with ex-situ conservation.

This answer gained two marks. The candidate has

clearly explained the role of breeding programmes

and the problems associated with behavioural

changes.
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This is a very strong answer that gained all four

marks. The candidate considers and explains the

ethical issues, the use of study books, the role of

breeding programmes to increase populations and

how education is linked to conservation.

This answer gained zero marks. The candidate has

mentioned the need to increase the frequency of

different alleles but has not explained how to do

so.
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Question 8 (b) 

This question required candidates to analyse data concerning the effect of the molecular mass of

different substances on ultrafiltration in the kidney. A ratio of filtrate concentration: blood

concentration was given along with the mass of each substance. Most candidates gained at least

one mark and were able to recognise that larger particles are unable to be passed out of the

glomerulus, fewer went on to explain what the ratio showed and/or refer to the size of the pores in

the glomerulus/basement membrane. Some excellent answers were seen with candidates using

impressive scientific vocabulary and demonstrating a strong understanding of the anatomy of the

kidney.

This excellent answer gained all three marks. The

candidate explains what the data shows and goes

on to explain that only smaller particles are able to

pass through the pores.
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If a question asks for data analysis, show the

examiners the analysis that you have carried out.

This answer gained one mark for the idea of size

linked to filtration. There is no mention of the

pores or correct explanation of the ratios.
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This answer gained two marks. The candidate has

identified the effect of size on filtration and has

explained the ratios. No mention is made of the

pores.
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Question 8 (c) 

This question drew a very broad range of responses and discriminated well. To gain a level 3 mark,

candidates were required to consider all parts of the nephron and give an account that did not

contain any major errors. Major errors were considered to be comments such as indicating extra

urea being pumped into the filtrate, and the ornithine cycle taking place in the kidney. Many

candidates produced excellent quality answers that fully explained the selective uptake of glucose

in the proximal convoluted tubule, the roles and actions of the ascending and descending limbs of

Henle, and how the absorption of water caused the increase in urea concentration. Some

candidates even explained that the data indicated the presence of ADH and so aquaporin channels

would be present in the collecting duct. Less successful candidates were often confused about the

activity of the ascending and descending limbs of the loop of Henle and often thought that urea

and salt concentrations increased due to the secretion of these substances in the collecting duct. A

few candidates gave a pure description of the changes in concentrations of the substances and

were thus restricted to one mark.

This answer was considered to be a level 1 answer

and was awarded one mark. There is only a basic

description of how glucose and sodium change

throughout nephron. There is little explanation so

a maximum of one mark was awarded.
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This was considered to be a level 1 answer and

was awarded two marks. There is description of

changes in substances at all areas but very little

explanation other than in the collecting duct.

Explanation of one other area would have made it

a level 2 answer.
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This answer was considered to be a level 2 answer

that was awarded three marks. Only two areas of

the nephron are discussed, and the level of depth

was not sufficient to award four marks.
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This answer was considered level 2 and was

awarded four marks. All three areas are discussed

but there is a major error - the candidate has

suggested that sodium causes water to leave the

Bowman's capsule. The error means that the

answer has a maximum of level 2 and was this

awarded four marks.
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This answer was considered to be level 3 and was

awarded 5 marks. There is some explanation of all

parts of the nephron, but the level of detail was

considered to not be sufficient to award 6 marks.
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This answer was considered to be level 3 and

gained 6 marks. All areas of the nephron are

discussed in detail and there are no major errors.

Excellent terminology and explanations are shown

throughout.

Remember that on level-based questions, the

mark scheme comments are indicative and not the

only way in which you can gain credit.
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This answer is a level 3 answer that gained 6

marks. There is a full, detailed discussion of all

parts of the nephron and no major errors.
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Question 9 (a) (i)

This was a straightforward question that required candidates to give a definition of net primary

productivity. Most candidates were able to correctly state that the net primary productivity is equal

to the gross primary productivity minus energy loss from respiration. A range of other correct

alternatives such as the energy passed on to consumers were also accepted. Some candidates

confused NPP with GPP and others thought that it was the total amount of energy fixed in

photosynthesis.

This gained one mark for correctly stating that NPP

is the GPP minus respiration.

This answer gained zero marks as the definition is

not correct.
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This answer gained one mark for correctly stating

that the net primary productivity is the energy

available to the next trophic level.

Question 9 (a) (ii)

This question required candidates to examine data about ocean productivity linked to the time of

year, duration of light and temperature. The data demonstrated that NPP varied throughout the

year and was dependent upon both temperature and daylength. Successful candidates recognised

that both temperature and daylength increased NPP and that when NPP was high, the rate of

photosynthesis was greater than the rate of respiration. Only a few candidates recognised that a

negative NPP suggested that respiration rate exceeded GPP or photosynthesis and that light was

clearly acting as a limiting factor during some months. Less successful candidates tended to restrict

their answers to repeatedly describing the data and generally only gained one mark for identifying

the effect of daylength and temperature on NPP.

This answer gained one mark for correctly

identifying the effect of daylength and

temperature on NPP. The reference to respiration

is in the wrong context.
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This answer gained two marks. The candidate

clearly describes the effects of daylength and

temperature on NPP and goes on to explain that

NPP is high when the rate of photosynthesis

increases, and the rate of respiration remains low.
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This answer gained two marks for correctly

identifying the effects of daylength and

temperature on NPP and then explaining that NPP

is high when the rate of photosynthesis is high,

and rate of respiration is low.

This strong answer gained three marks. The effects

of daylength and temperature on NPP are stated

correctly and the candidate then goes on to

correctly explain how the rates of photosynthesis

and respiration cause NPP to be positive and

negative.

Question 9 (b) (i)

This question required candidates to calculate the percentage energy efficiency of the energy

transfer between producers and primary consumers. Most candidates were able to gain at least

one mark by determining the quantity of energy passed on and many of these went on to calculate

the percentage efficiency of this transfer. Less successful candidates were often unable to

determine the quantity of energy transferred with many erroneously thinking that 127 503 kJ m

-2

year

-1

 were transferred. A common error was incorrect rounding of numbers with a significant

number of candidates giving 7.9 as a final answer.
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This answer gained two marks. The candidate has

shown all the working and it is clear how they have

determined their final answer.

Always show your working when answering maths

questions.
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This answer gained one mark. The candidate has

correctly calculated the quantity of energy

transferred but has not used this to determine the

percentage efficiency.
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Question 9 (b) (ii)

This question required candidates to explain why energy efficiency varies. Successful candidates

gave answers that explained how different organisms have different energy losses and went on to

give examples of this in terms of inedible food, losses from excretion, indigestible food and

respiration linked with heat loss or movement. Less successful candidates tended to give GCSE level

answers that simply listed mechanisms of energy loss without explaining how these would vary.

This answer gained zero marks. The candidate has

restated the question stem and has not linked heat

loss to the rate of respiration.
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This answer gained two marks for the ideas that

energy is lost via heat loss (and respiration) and

indigestible food.

This answer gained three marks. The candidate

explains that organisms at different trophic levels

have different energy losses and qualifies this by

linking it to respiration and movement, and

excretion.
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Question 9 (c) 

This question required candidates to read information about Bluefin tuna farming and inspect a

graph showing the possible impacts of the farming on wild tuna stocks and wild tuna catches.

Information in the text explained to candidates that the method of farming required the removal of

young, immature fish from the ocean along with captures of large amounts of prey species.

Successful candidates recognised that the graph showed that farming may have led to a decrease

in both catches and mass of wild tuna and linked this to the removal of young immature fish and

prey species. Less successful candidates only referred to the graph and some thought that the

farming of tuna had led to an increase in wild tuna mass rather than causing a further decrease.

This answer gained one mark for the idea that

farming has led to a decrease in wild tuna. The

candidate has not given a specific date at which

the tuna catch began to decline and so gained no

credit for recognising the decrease in catch.
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This answer gained one mark for identifying the

decline in wild tuna mass after the start of farming.

This answer gained two marks for recognising that

tuna farming has led to a reduction in wild tuna

mass and linking this to the removal of young,

immature fish.
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This answer gained three marks. The candidate

has recognised that farming has led to a reduction

in wild tuna mass and catch since 2002 and has

explained how this may be due to the capture of

prey species.
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Question 10 (a) (i)

This question required candidates to make a correct null hypothesis for the chi squared test. Only a

minority of candidates gained this mark with many giving incorrect hypotheses rather than null

hypotheses.

This gained zero marks and is an example of a

commonly written, incorrect answer.
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This answer gained zero marks and is an example

of an incorrect answer that is not a null hypothesis.

This answer gained one mark for correctly stating

the null hypothesis.
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Question 10 (a) (ii) - (iv)

These questions required candidates to carry out a chi squared test and use the critical values table

to reach an appropriate conclusion. Successful candidates were able to carry out all the calculations

correctly, select the correct critical value and then explain that this meant that the null hypothesis

was not rejected and that the difference in the observed and expected values was not significant.

Less successful candidates did not gain credit for a variety of reasons including:

incorrect calculations in parts (i) and (ii), often writing 15 rather than -15

not selecting the correct critical value. Many selected one or four degrees of freedom and/or

used the critical value at the 0.5 level of significance

incorrect interpretation of the chi squared value - many thought that if the value was less than

the critical value this means that there is a significant difference
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This is a strong answer that gained full marks for

all parts of the question. The candidate carries out

all calculations correctly and goes on to use the

calculated value correctly in part (iv).
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This answer gained 1 mark each for parts (ii) and

(iii) but gained zero for part (iv). The calculations of

chi-squared are correct but the candidate has

chosen the wrong level of significance for part (iv).
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This answer gains one mark for both of parts (ii)

and (iii) and two marks for part (iv). In part (iv), the

correct level of significance is selected, and the

candidate correctly states that the null hypothesis

is not rejected but does not state that the

difference is not significant.
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This answer gained one mark for each of parts (ii),

(iii), and (iv). Chi-squared is calculated correctly in

parts (ii) and (iii) but in part (iv), the candidate has

selected the wrong critical value but gains credit

for explaining that the null hypothesis is accepted.

Question 10 (b) 

This question tested candidates' knowledge of dihybrid crosses and genetic linkage. Candidates

were presented with the results of a cross and asked to explain them. Credit was awarded for

giving the parental and F

1

 genotypes and stating what alleles the gametes would be expected to

carry. Many candidates recognised that the products of the F

1 

cross would be expected to be in a

9:3:3:1 ratio if the genes were on different chromosomes and several drew out the cross to help

explain this. Credit was also given for explaining that as the results were not in the 9:3:3:1 ratio, the

genes were linked on the same chromosome. Many candidates recognised that the genes were

linked but did not explain how this would affect the inheritance pattern or that if recombination did

not occur, a 3:1 ratio of phenotypes would be expected. Some very good explanations of how the

recombinant phenotypes were produced were seen and many candidates are fully conversant with

the nature of crossing over and chiasmata formation. A few very successful candidates drew out

genetic diagrams to show how linked genes are inherited and explained that the few numbers of

recombinants suggested that the genetic loci were close together. Where candidates were less

successful, typical reasons for gaining few marks were:

suggesting that the F

2 

ratios were in a 9:3:3:1 ratio

not explaining the genetic crosses

suggesting that the genes were sex linked

only focusing on one aspect of the question, either linkage or how a dihybrid cross occurs
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This answer was considered to be level 1 as only

one aspect is discussed and as there is very little

relevant detail; one mark was awarded.
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This answer was considered to be level 1 and was

awarded 2 marks. There is some discussion of how

the alleles are inherited and linkage is mentioned.

It is not clear, however, that linkage is in the

correct context so 2 marks were awarded.
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This answer was considered to be a level 2 answer

and 3 marks were awarded. There is a

consideration of the genetic cross and an

explanation of linkage but there are only a few

details regarding the inheritance of the alleles.

Because two aspects were considered but the

discussion was mainly about one of them, three

marks were awarded.
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This answer was considered to be a level 2 answer

and was awarded 4 marks. The genotypes of the

parents and F

1

 are given along with an explanation

of linkage. There is not enough depth to reach

level 3 so 4 marks were awarded.
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This answer was considered to be a level 3 answer

and was awarded 5 marks. There is an explanation

of the genetic cross and the idea of linkage is

explained making it at least a level 2 answer. The

extra detail explaining that the small number of

recombinants suggested that the genes are close

together makes it a level 3 answer but there is

insufficient depth to award 6 marks.
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This answer was considered to be level 3 and was

awarded 6 marks. There is a detailed discussion of

how the genes area inherited, an explanation of

linkage and detailed explanation of how the

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

Use accurate scientific vocabulary

Be familiar with how to use all the statistical tests listed in the specification

Be familiar with all the command words listed in the specification

Work at a steady even pace being guided by the mark allocation of each question

Show all working for maths questions

On data analysis questions, support your answers with the data.
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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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