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Introduction
This is the second year of the new A level specification.

Due to the linear nature of the course, approximately half of the available marks in this paper are

to be allocated to the assessment of topics from Year 1 of the course. The paper is now 2 hours in

length, with more questions on the last 2 topics of the specification, 7 and 8, as well as more

questions testing knowledge of any of the first 4 topics of the specification, 1 to 4.

It is clear that candidates are still adjusting to the demands of the new specification. The types of

question in this new specification have a greater requirement to apply knowledge and

understanding in the context of qualitative and quantitative data provided. There are also two

6-mark questions requiring candidates to write at length to convey their ability to produce

sustained arguments or linkages between data and biological knowledge. The successful

candidates considered all of the data and referred to it in their analysis. However, there were many

examples of candidates only referring to one aspect of the data they were given.

There were some very good entries, with candidates displaying a depth and breadth of knowledge

on the learning objectives tested on this paper, particularly concerning the structure of biological

molecules and transport across a cell membrane. However, a number of topics appeared on the

paper this year that have rarely been examined. These included the role of dendrites, the

development of the visual cortex in the critical period and the use of fMRI. Students' knowledge in

these areas was often limited. Where candidates were given information to analyse in order to

answer a question, they often did not make full use of all the information.

Successful candidates:

had revised all of the topics, including those in topics 7 and 8 which are not frequently tested

answered the questions in the context set

had learnt how to interpret the new command words, and to distinguish the difference between

describe and explain

had read through the introduction to each question and made use of all the information given

when constructing their answer

worked through calculations in a logical sequence, having given careful consideration to the

calculation required

demonstrated the ability to convert units and orders of magnitude

Less successful candidates:

had gaps in revision

did not answer questions in context, writing all they knew about a topic rather than using their

knowledge to answer the question they were asked

did not understand the command words and therefore misinterpreted the question

did not attempt some of the questions, or ran out of time at the end
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left out vital details or wrote vague answers lacking relevant facts

made errors in calculations or failed to convert to the correct units

Implications for future teaching and learning and exam preparation - revisiting the key concepts

taught in year 1 as year 2 topics are taught, to help provide a thorough understanding of the more

applied topics. Exam preparation should include a reinforcement of the new command words and

an emphasis on the need to use all of the data or information given when analysis is required,

especially in the 6-mark questions. As actual past papers become available for revision and exam

preparation, less emphasis should be given to the sample and specimen materials produced as

these have not been reviewed in the light of student responses.

When completing the exam papers, we would ask students to continue with their answers in the

blank spaces below the answer lines where possible, rather than using additional sheets. The lines

do not take up the whole page as this would mislead candidates as to the length of response

required, but if an answer is changed or more space is required, the response can be written under

the answer lines and will be seen most easily by examiners.

4     GCE Biology SNAB 9BN0 02



Question 1 (a) (i)

This question asked about the movement of glucose, a large molecule, across the cell membrane.

Glucose is non polar, so the question was looking for a reference to carrier proteins in the cell

membrane. Candidates generally responded well to this question. Most candidates understood

that the movement is from a high concentration to a lower concentration, but there was confusion

between channel proteins and carrier proteins.

This answer gained 1 mark for movement down the concentration

gradient. A mark cannot be awarded for the protein in the membrane

because it is a channel protein.
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This answer was awarded 2 marks. There is a clear reference to carrier

proteins, so in this case channel protein can be ignored, and an

explanation of the carrier protein changing shape.
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Question 1 (a) (ii)

This question asks about the role of glycogen as an energy store. The command word is explain, so

links must be made between the structure of glycogen and how this contributes to its role as an

energy store. A description of the structure of glycogen did not gain marks. Most students gained at

least the first mark point, but many referred to easy hydrolysis rather than faster so did not gain

the third mark point.

This is a clear answer that gained full marks, for glycogen as a

polysaccharide, with branches that allow it to be hydrolysed quickly, and

insoluble so there is no osmotic effect.
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This answer gained 2 marks, for glycogen made of many glucose

molecules and glucose used in respiration.

It did not gain the mark for the effect of the branches on hydrolysis

because easily is not the same as rapidly.

It did not gain the mark for no osmotic effect as there is no link with

insoluble.
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Question 1 (b) 

This question asks for an explanation as to how transcription factors activate the gene. There were

many good responses, although some candidates showed confusion with repressor molecules or

operons. Quite a number failed to mention the promoter region. There was some confusion here

with answers relating to methylation and epigenetics.

This response gains 2 marks, for stating that the transcription factor binds

to the promoter site and transcription takes place. It does not gain the 3rd

mark because although there is a reference to RNA polymerase, it does

not state that it binds to the promoter region.
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This is a clear answer that gains all 3 marks.
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Question 2 (a) (ii)

This question was a comparison question between saturated and unsaturated fatty acids. More

marks were gained for the differences than the similarities. Many candidates lost the mark for the

double bond because they didn't state it was between carbon atoms, although there were also

some good descriptions of the C-C and C=C bonds. Quite a number confused fatty acids with

triglycerides in their answer.

This answer describes the differences clearly, gaining 2 marks , but there

are no similarities given. 2/3

Always read the command words carefully. If the question is compare and

contrast, it is not possible to gain full marks without at least one similarity

and one difference.
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Again, a clear description of the differences but no similarities.

The 2 marks can be awarded here because the differences are clearly

stated even though they are both put together in one sentence.
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Question 2 (b) 

This question asks candidates to analyse data about diet and genotype, the link between genetic

effects and environmental effects. The command word "deduce" requires them to draw

conclusions.

Most candidates gained 1 mark for recognising the link between a saturated fat diet and BMI. Many

candidates then recognised that there was some link between genotype and BMI, but didn't gain a

mark because they failed to say that it was only the homozygous that had an effect. Very few

candidates stated that the allele was recessive.
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This answer shows good analysis of the data, stating that BMI is affected

by a saturated fat diet but the effect is greater if the individual has the

homozygous genotype. However, there is no recognition that this shows

the allele is recessive, so gains 2/3 marks.
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Again, this response gains 2/3 marks for analysing the data but not making

the link between the data and a recessive allele.

Many candidates are quoting the data or carrying out some manipulation

but no marks are awarded for this in the new specification unless

specifically asked for.
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Question 3 (a) 

This explain question requires links to be made between the conditions in the blood stream and

their effect on bacteria. Many candidates only gained 1 mark for stating that the bloodstream gives

warm conditions, but did not go on to explain the link with enzyme activity, or make any link

between glucose and respiration. Several went into descriptions of the immune system.

This response gains 2/3 marks for glucose in the blood and the use of

glucose for energy.

References to oxygen in the blood and a link with respiration cannot be

credited because most of the oxygen is combined with haemoglobin and

not available to the bacteria, also these bacteria are anaerobic.
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A clear answer that gains all 3 marks. 3/3.
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Question 3 (b) 

This question asked for a link to be made between blood clots in the capillaries and tissue death.

Many candidates gained full marks, although few stated that it was the lumen of the capillary that

was blocked.

A clear answer that gains 2/2 marks.

Although this answer states aerobic respiration, respiration alone is

sufficient here as it could also be due to a lack of glucose.
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This is a detailed answer that covers all 3 marks available.

The mark for lack of respiration would be awarded in the last sentence, it

could not be awarded for the reference to anaerobic respiration as there

is no mention of lactic acid build up. It gains 2/2.
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Question 3 (c) (i)

This question asks how muscles bring about movement in the context of the lower leg. Most

candidates gained 1 mark for stating that the muscles act as an antagonistic pair. Few explained the

role of tendons and very few went onto to use the information in the diagram to answer the

question fully, failing to link the correct muscle to the correct bone and movement.

This response gains 1/2 for stating that the muscles work as an

antagonistic pair.
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This is a clear answer that states that the muscles act antagonistically,

then goes on to use the information in the diagram to explain how each of

the named muscles moves each part of the leg. It also states that tendons

attach muscle to bone. It gains 2/2.
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Question 3 (c) (ii)

This deduce question asks candidates to use the information they are given to explain how

prosthetic limbs can be moved. This was not answered well; many candidates had the right idea but

failed to give both parts of the explanation. A few candidates thought that muscle or nerve

connections could be made with the prosthesis.

This candidate clearly had the correct idea, but the mark could not be

awarded because it doesn't state that the prosthesis is attached to the

lower limb. 0 marks.

GCE Biology SNAB 9BN0 02     23



This answer clearly explains how the muscles are still attached and can

bring about movement, and the prosthesis is attached to the bone. 1/1.
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Question 4 (a) (iii)

This question asks for an explanation of how fMRI works, in the context of the visual cortex. There

were some good answers which indicated a detailed understanding of the process. However, many

candidates made generalised comments that failed to achieve the marks. Many answers included

details of how the scan is done, and many missed marks for small mistakes in language such as

describing the part of the brain that was being used, rather than active. Some referred to

oxygenated blood rather than oxyhaemoglobin.

This is a clear answer that gains 2/3 marks for explaining that fMRI detects

blood flow in the brain, and makes the link with active areas of the brain

requiring more oxygen. Although it states that the oxygen level is picked

up by the scanner, there is no mention of oxyhaemoglobin so the 3rd

mark cannot be awarded.
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A clear answer that gains 3/3 marks.
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Question 4 (b) 

This question asked about the role of visual stimulation in the development of the visual cortex. It is

a describe question and on the specification, but many candidates showed a lack of knowledge,

giving a very general account and failing to realise the importance of the synapses and connections

that are made during the critical period. Many candidates failed to score on this question, but the

majority of those that did gained 1 mark for describing ocular dominance columns.

This answer gained 1/3 for the development of ocular dominance

columns.
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This is a clear answer that gains 2/3 marks for describing the ocular

dominance columns and indicating that the neurones synapse with these

cells. It doesn't quite gain the 3rd mark because it is not clear that the

connections are strengthened, or that there are more synapses.
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Question 5 (a) 

This question asks how thermoregulatory mechanisms are controlled in marathon runners. Many

candidates lost marks because they simply described the thermoregulatory mechanisms rather

than saying how they are controlled. They often made mention of vasodilation, but no link was

made to an increase in blood flow, or to sweating without the link with impulses to the sweat

glands. Most candidates understood that the hypothalamus controls thermoregulation, but many

failed to link it to the heat loss centre.

This answer gains 2/3, for the thermoregulatory centre in the

hypothalamus and stimulation of the sweat glands. Although there is a

reference to vasodilation, there is no explanation that this increases blood

flow to the skin, so the marks cannot be given.

GCE Biology SNAB 9BN0 02     29



This answer gains 3/3 marks. It states that thermoreceptors detect the rise

in temperature, sweat glands are stimulated and vasodilation directs

blood towards the surface of the skin.
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Question 5 (b) 

This question asked candidates to comment on how gender could affect thermoregulation, based

on three pieces of information they were given. One piece of information was in the form of a

graph, and many candidates focused only on this data. Others tried to link all the information to the

graph. Many candidates scored only 1 mark, for stating that sweat production is higher in men than

women. Marks were also lost because there was a reference to cooling, rather than heat loss, or to

more rather than faster heat loss.
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This answer gains 1/3 for stating that females have a lower rate of sweat

production than males. Although there is a comment about both females

having a larger ratio of skin surface to body mass and females having

more body fat, this is linked to sweat production rather than rate of heat

loss.

This is a clear answer that gains 2/3 marks for linking the skin surface to

body mass ratio to rate of heat loss, and stating that females produce less

sweat. The statement that more body fat gives more insulation in colder

temperatures is not in the correct context, as the question is about

preventing heat stress in marathon runners.
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Question 5 (c) (i)

This is a calculation question requiring candidates to take two sets of figures and manipulate them,

then convert the answer into different units. The most common mark was 1 for 13750, as the units

were not converted correctly.
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The first stage of the calculation is carried out, with the workings clearly

shown, but the conversion is not made. It scores1/2.

A correct answer with the working shown. 2/2.

Always show your working in a calculation question. The correct answer

will always gain full marks, but if you have made a mistake in your

workings, you may be given some credit if you have shown the stages you

have taken.
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Question 5 (c) (ii)

This question asks candidates to explain why the cardiac output needs to increase during a

marathon. Most candidates understood this, with many gaining full marks. A few missed the idea of

more oxygen.

This response gains 1/2 for the increased demand for energy. It does not

state that more oxygen is required, so that mark cannot be given.

This answer gains 2/2, for more oxygen for aerobic respiration.
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Question 6 (a) (i)

This question asked candidates to deduce the effect of testosterone on muscle size, based on the

information given. Most candidates gained 1 mark for stating that testosterone increased the size

of the muscle but only the better candidates went on to state clearly that the greatest increase was

with testosterone and exercise. Many candidates recognised that there was a link between the SD

and significance of the results, but very few correctly stated that the results for testosterone and

exercise showed a significant difference because the SDs don't overlap.
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This response gains 1/2 for stating that testosterone increases muscle

size. Although there is an attempt to compare the figures, this is not linked

to the SD so no mark is awarded.

There is a clear statement that testosterone increases muscle size, and the

greatest increase is in combination with exercise, so this response gains

2/2.
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Question 6 (b) (i)

This is a fairly straightforward calculation that requires candidates to read 2 figures off a graph, add

them together and calculate a ratio. Many candidates gained full marks, however marks were lost

when candidates failed to add the figures together before calculating the ratio.
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A correct answer, clearly set out to show the working. 2/2.
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This candidate correctly carried out the first stage, but 41:7 is not the

correct way to express a ratio. 1/2.
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Question 6 (b) (ii)

This is the first of the extended writing questions on this paper. These level based questions, which

were introduced for the first time last year, require students to make use of several pieces of

information, in this case to explain why the use of testosterone as a performance enhancing drug

poses a risk to health.

Students are required to analyse the scientific information and link it to their knowledge and

understanding. Level 2 can only be achieved if more than one piece of information is analysed, with

a greater degree of structure to the scientific reasoning. Candidates who develop a sustained

argument, considering all of the information, reach level 3.

Many candidates reached level 2 by considering at least 2 of the effects of testosterone and

explaining why this could increase the risk of CVD. Some candidates were able to develop these

arguments to show sustained reasoning, making use of all the information they were given and

achieving level 3. However, some candidates restricted themselves to a low level 2 at best because

they focused on only one piece of information and developed that in detail. Several candidates

addressed all of the content but did not say the use was unacceptable so missed out on maximum

marks.
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This answer describes the effects of cholesterol, such as reduction in HDL

levels and an increase in cholesterol, which can lead to CVD. It goes on to

link the role of HDL in removing cholesterol and the effect of this on

atherosclerosis, also the effect of the enzyme HMCGR. This is a good level

2 answer gaining 4/6.
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This level 3 answer makes use of all the information given. It describes the

effects of testosterone, then goes on to make linkages between the lack of

HDL to remove cholesterol to the liver, the increase in LDL and its role in

atherosclerosis. Sustained scientific reasoning can be seen in the detailed

explanation of the harm to health.

This is given 5/6
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Question 7 (b) (i)

Few candidates gained full marks on this calculation question. Errors included careless mistakes

such as incorrectly reading from the table. There was some confusion on whether to multiply by

850 or divide.

A clearly set out correct answer. 3/3.
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This answer gains 2/3 for correctly calculating the difference but failing to

convert it to the correct units.
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Question 7 (b) (iii)

This question required candidates to devise a procedure using a continuous flow respirometer and

an arctic squirrel. Students are expected to have used a respirometer to measure the rate of

respiration and they had to apply this knowledge to a new situation. This was not answered well,

with very few candidates gaining more than 2 marks, for the use of a suitable substance to absorb

the carbon dioxide and controlling a variable. In most cases, candidates merely repeated the

information, stating that they would measure the rate of flow rather than using this to measure the

volume of air.
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This response gains 1/4 for controlling the temperature/using a stated

period of time. Measuring the rate of flow is not the same as measuring

the volume of air.
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This response gains 2/4 for the use of KOH to absorb the carbon dioxide,

and giving a stated period of time. Although it says at the end to use a

constant temperature, it has already said that it should be carried out at

different temperatures so this mark couldn't be awarded here.
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Question 8 (a) (iii)

This is a describe question, asking students to describe the role of dendrites in a neurone.

Considering this is taken from the specification, candidates generally had very poor knowledge,

with general answers that scored very few marks. Many candidates could not identify the direction

of transmission on a dendrite or state that an action potential is initiated.

This response gains 1/3 for stating that dendrites receive impulses from

other neurones. Although there are references to synapses, there is not a

clear statement that dendrites synapse with other neurones. It is not

enough to say that impulses are conducted to the cell body, it must be

clear that the dendrites are involved in propagation.
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This response gains 1/3 for stating that dendrites form a synapse with

other neurones.
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Question 8 (b) 

This is a straightforward calculation with an unfamiliar presentation of the data, and candidates

struggled to correctly extract the correct information for the calculation. Many candidates failed to

score. Again, the conversion to different units was often incorrect.
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A correct answer gaining 2/2 marks.
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This candidate used the correct data to carry out the calculation but failed

to convert to the units given. 1/2.

In a calculation, always check which units you are asked to give your

answer in.
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Question 8 (c) 

In this question, candidates were given information about a condition that effects the neurones,

data showing the effect on the speed of conduction and asked to explain why this caused muscle

weakness. It required an application of knowledge about the role of myelin in the transmission of

nerve impulses. There were some good answers, with candidates applying their knowledge

correctly. Most candidates gained at least 1 mark for stating that the speed of conduction is

reduced in the motor neurone. Fewer candidates stated that there was no difference in the action

potential. Some candidates have carried out manipulation of the figures. This is no longer awarded

a mark in the new specification. Many candidates simply repeated information given in the stem of

the question, without saying where the myelin is.
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This response correctly states the speed of conduction in the motor

neurone is slower, saltatory conduction can't happen, because there is no

myelin sheath. 3/4

This candidate states that the speed of conduction in the motor neurone

is less, but the action potential remains the same.
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Question 9 (a) 

This question asked candidates to use the information they were given about blood clotting and the

development of a drug to inhibit an enzyme in the clotting process, to explain the reduction of

blood loss in surgery. Many candidates could describe the role of fibrin in blood clotting and the

effect of the drug on the breakdown of fibrin, but very few recognised that this would cause blood

clots to stay in place for longer.
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This response gains 2/3 for stating that fibrin is involved in blood clotting

and tranexamic acid prevents the breakdown of fibrin. Allowing blood

clots to form during surgery is not the same as allowing clots to remain in

place so this mark cannot be awarded.

This response gains 2/3 for preventing the digestion of fibrin and the role

of fibrin in blood clotting.
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Question 9 (b) 

This question asks candidates to deduce why tranexamic acid prevents plasmin breaking down

fibrin, based on information about the structure of lysine in fibrin and the structure of tranexamic

acid. Students are expected to recognise the similarities and deduce that tranexamic acid acts as a

competitive inhibitor. Not all candidates commented on the similar shape, even though they went

on to explain that that the enzyme is inhibited. Some candidates thought the shape of the enzyme

was changed, and in some cases marks were lost because candidates stated that tranexamic acid

bound with the enzyme without mentioning the active site.

A clear answer that gains full marks. 3/3.
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This response gains 2/3 for stating that tranexamic acid acts as a

competitive inhibitor and prevents plasmin binding to the fibrin.
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Question 9 (c) (ii)

This was the second extended writing question on this paper, in which the marking was based on

levels. It led on from the question about tranexamic acid as an inhibitor of plasmin. Candidates

were given information about an investigation into the activity of plasmin in digestion of fibrin and

asked to devise an investigation to compare the effectiveness of a new inhibitor with tranexamic

acid. They had to apply their experience of using agar plates for microbiology to a completely new

situation.

A level 1 answer gave details of methodology, such as cutting the wells, carrying out repeats and

observing the size of the clear zones. Evidence of the linkages required to move to level 2 included

the use of both inhibitors, mixing the plasmin with the inhibitors and comparing the 2 inhibitors.

The sustained reasoning needed to reach level 3 could include details of how the comparison could

be made, demonstrating an understanding of the effect of the inhibitors and the impact on the

fibrin plate, and a suggestion that statistical tests could be used.

Many students limited their marks by failing to add plasmin. Most students managed to achieve

level 1 by controlling the temperature and carrying out repeats.
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This answer gives details of the basic method for level 1, such as cutting

wells in the plates and carrying out repeats. Linkages are demonstrated by

using both inhibitors, mixing them with plasmin, comparing the size of the

clear zones. It is a good level 2 answer.

It does not achieve level 3 because there is no sustained reasoning or

sufficient development of the methodology.

It scores 4/6.
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This is a detailed answer which makes full use of the information given

and applies it to show sustained reasoning. It is a level 3 answer.

There are details of the methodology, controlling the temperature,

carrying out repeats (L1)

Linkages are demonstrated by adding plasmin to the fibrin plate, using the

same volume of both inhibitors, comparing the zones of inhibition (L2)

This answer then goes on to explain that the smaller the clear zone is the

more effective the inhibitor, demonstrating sustained reasoning. It

suggests the use of a statistical test.

It was given 5/6.
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Question 10 (b) 

This is a straightforward question that asks candidates to describe what happens to lysosomes

when their contents have been digested. Many were able to say that they left the cell by exocytosis,

fewer went on to say this was by fusing with the cell membrane.

This answer is given 1/2 for exocytosis.

This answer gets 2/2 for stating that the lysosome fuses with the cell

membrane and removes the products by exocytosis.

Although there is some suggestion it is not always the cell membrane, no

other membrane is mentioned so the mark can be given.
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Question 10 (c) (i)

This question asked students to explain how a single base mutation could alter the primary

structure of an enzyme. Many candidates gained only 1 mark, for the altered sequence of amino

acids, and then went on to explain how this changed aspects of the folding etc, which is not what

this question asks for. There were references to changes in the mRNA, but not in the codon.

This answer is given 2/3 for stating that there will be a different amino acid

in the primary structure because the mRNA will have a different codon.

Although there is a reference to a change in the triplet, this mark cannot

be given because it doesn't say triplet code.
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This answer is given 3/3 for insertion of a base, creation of a stop codon (

both suitable alternatives from the additional guidance) and a different

amino acid.
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Question 10 (c) (ii)

This question asked how a mutation associated with a genetic condition could be identified using

human genome sequencing. Students were expected to base their answer on a comparison of

people with and without the condition. This question was poorly answered, with the majority of

students thinking that this could be achieved by use of the human genome project. Several referred

to gel electrophoresis or PCR.

This answer is given 1/3 for the sequencing of a person with MPS1. The

mark is not given for sequencing people without MPS1 because it must be

more than 1 person, and the comparison must be of base sequences.
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This answer is given 2/3, for sequencing someone with MPS1 and

comparing the base sequence with someone who doesn't have it.

Unfortunately they only state that one person without the condition

should be sequenced, so this mark cannot be given.
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Question 10 (d) (i)

This question asks students how a short sequence of RNA could be produced to treat someone

with MPS1. The answer required is transcription, using RNA nucleotides or RNA polymerase.

However, many students went in completely the wrong direction, talking about PCR, genetic

modification of bacteria and inserting DNA without the mutation.

This is typical of many of the responses seen. It gains 0 marks.
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This student understood the question and gains 1/2 for stating that RNA

will be transcribed from the mutated DNA sequence. Unfortunately it does

not go on to say how this will be done.
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Question 10 (d) (ii)

This question asks students to explain why this treatment is an example of personalised medicine.

Very few students gained the 2nd mark because they did not make the link with all the different

possible mutations.

This answer is given 1/2 for the specific mutation.

This answer is given 1/2 for the specific mutation.
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

make sure that all aspects of all the topics are revised thoroughly

read all the information provided, and make full use of it to answer the question

analyse the data and use it in the correct context, don't just quote figures

learn the command words and the types of answers expected

read the whole question, identify the command word and the question

give careful thought to calculations and the steps you need to take, then set out all your working

carefully

attempt every question - a gap will always score you 0

make sure you add sufficient detail
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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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