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Introduction
This is the second year in which the new A level has been examined and it pleasing to note that

candidates show signs of improved understanding of the tighter mark schemes and command

words. The mathematical questions do pose difficulties for some and this is an area that needs to

be practised.

This paper contains all the questions directed at practical skills, either describing elements of a

practical or devising or modifying an investigation. This paper also contains some higher demand

command words such as 'discuss' and 'criticise' and it is clear that some candidates find the

interpretation of these command words a challenge.

The more able candidates demonstrate that they can address the following:

analyse unfamiliar information or data;

perform well with mathematical skills;

explain an answer clearly and with requisite detail;

understand the reasons for using certain practical techniques;

suggest modifications to practical procedures and explain them;

devise a practical procedure themselves, even when the context is unfamiliar.

Less able candidates tend to rely more on their revision to enable them to answer and find

'describe' questions easier to deal with. They tend to find A01 questions more straightforward than

the other two assessment objectives, A02 and A03. There were fewer gaps in their papers than last

year suggesting that the questions were more accessible.

The assessment of the new A levels places less emphasis on recall and rote learning and it would

help students if the teaching reflected this change. Students need to be comfortable in applying

biological principles they learn from the specification to novel situations and unfamiliar data. The

more practice they get during their course the better prospect they will have of success in the

examination. Some teachers have been using some of the old material for revision purposes but

students would benefit from spending more time on last year's paper, the specimen papers and

the Sample Assessment Materials in order to appreciate what is required in this new specification.

There is evidence to suggest that the demand of the long level-based question is better understood

and almost all candidates were able to make an attempt at an answer.

Compared to the previous specification, the new A levels have greater emphasis on the assessment

of analytical skills which some find more difficult. On the positive side, there were few signs of time

pressure as the more challenging questions were attempted by most candidates, and it was clear

that some very able students were entered for this assessment. These candidates tended to have

few problems with analysing unfamiliar information, were good at mathematics, and understood

what was required by the command words. They are also familiar with the practical skills and

techniques used in the core practicals from the specification.

The emphasis of the 9BI0_03 paper is to examine knowledge and understanding of practical work.

The core practicals within the specification provide a guide to the level of understanding required,

but they are not the only source of material used in the examination. The paper contains questions
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that test the indirect practical skills as outlined in the specification, as well as theory throughout the

specification.

Question analysis shows that practical questions are not done as well as the other questions. It is

essential that candidates do not follow the practical worksheets 'recipe style' and are encouraged

to think about the reasons for certain techniques and the principles of the scientific method. Any

opportunities for investigative work are to be encouraged as this will assist with tackling the A03 (ii)

questions that are unique to this paper.

The examiners sense that students do not have sound knowledge of all the core practicals. It is also

apparent that many students are capable of recalling the 'recipes' of the core practicals but struggle

to appreciate why certain procedures are carried out. These students would benefit from being

made to think about what they do rather than just follow instructions.
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Question 1 (a) 

This question challenged candidates to know which part of the brain controls heart rate and then to

identify the part on the diagram. The correct answer E was evident in many scripts, but a variety of

other letters was equally evident.

Question 1 (b) 

This question asked candidates to explain how age might affect the structure of a neurone and the

speed of transmission of an impulse, based on information provided by the graph. Most candidates

appreciated that the transmission speed would be slower and many discussed the lack of

myelination and the effect of this on saltatory conduction. Credit was also given to those who

appreciated that the membrane structure would also be affected and this would have an effect on

ion movement across the membrane.

This answer gains mp1 but fails to give any

detailed explanation. Sodium gates are mentioned

but not linked to the movement of ions.
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Look carefully at the number of marks available

and try to give that number of different ideas in

your answer.

This response gains full marks because mp1 is

evident and an explanation is given which

mentions the lack of myelination and the effect on

saltatory conduction. It also mentions Schwann

cells but this is the same marking point, mp2.
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Question 1 (c) 

This question tested understanding of the effects of a neurotoxin on the function of a neurone.

Credit was given for recognising that the neurone treated with tetrodotoxin was in resting potential

and that depolarisation could not take place because the toxin blocks voltage gated sodium ion

channels were preventing the movement of sodium ions into the axon. Answers that discussed

prevention of synaptic transmission could still gain credit providing the ideas in the mark scheme

were described.

Many students simply described the data in the table and offered no explanation.

This response gains full marks.
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This candidate is aware of the fact that exposure to

tetrodotoxin means that a neurone will be in

resting potential and that it cannot produce an

action potential. However, there is no information

in the answer that offers an explanation for these

observations.

The effect of tetrodotoxin on muscle contraction is

irrelevant to the question.

Answer the question asked. Irrelevance gains no

credit and uses up time that could be used

elsewhere, particularly when deciphering complex

data in tables or graphs.
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This response still gained 3 marks despite

describing the effects of tetrodotoxin at a synapse.

The only marking point missing is mp3.

This answer merely describes the data in the table

and offers no explanation, so gained no marks.
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Describing data in a question that is asking for an

explanation is unlikely to be rewarded.
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Question 2 (a) 

This question examined the ability of candidates to modify a described procedure in order to

produce accurate readings. To gain full marks, candidates needed to give a sensible modification

and then give a biological reason to explain why it would improve accuracy. There were three

different modifications that were accepted, each linked to its own biological reason. The first option

involved drying the leaves because wet leaves would reduce diffusion. The second option involved

using a stem thickness that made a good fit into the rubber connection to prevent water loss from

the apparatus. The final option involved making sure the shoot was cut underwater to prevent air

blocking the xylem. Many lost credit with the second option by making reference to preventing air

getting into the apparatus.
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This answer gained two marks for appreciating

that the stem should be cut under water and that

this prevents the possibility of air blocking the

xylem.

This answer appreciates that the stem should be

cut underwater but fails to provide a biological

reason for this modification to the procedure.
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When asked to explain you will not get full marks

unless you offer a biological reason in your

answer.
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Question 2 (b) 

Most candidates appreciated that the use of a reservoir to reset the bubble would allow repeat

readings. Another popular response appreciated that a longer scale would allow the bubble

movement to be measured for a longer time which facilitates repeat readings. Candidates need to

be precise with their language as the use of the term 'larger' scale was not credited.

This answer gained no marks.

This answer gained full marks because the use of a

syringe was also accepted and the idea of resetting

the bubble is clearly expressed.
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This question uses the command word 'explain'

and therefore full credit will only be given if an

acceptable reason is provided for using the given

modification.

This answer gives two acceptable modifications but

only one mark is available for this. The second

mark was given for providing an explanation for

the modification which is not evident in this

answer.
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Question 2 (c) (i)

This question tested understanding of the units used when measuring the rate of transpiration. The

question discriminated well with only the better candidates gaining all three marks. The idea of

dividing by the total area of leaves posed greatest difficulty.

This answer gained all three marks. The use of the

plural for leaves allowed the examiner to give mp2.
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This answer only gains one mark for dividing by 5.

Look at the total number of marks available. In this

case there were three marks available so writing

only one idea will not achieve all the marks

available.
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Question 2 (c) (ii)

This question asked candidates to explain the results of the investigation. Many candidates wasted

time by describing the results in detail before starting to offer an explanation. The examiners

rewarded answers that explained that moving air removes water or water droplets away from

leaves which increases the concentration gradient. Credit was also available for making reference

to the fact that the difference in the mean rate of transpiration is significant as the SD bars do not

overlap.

This answer shows how many candidates tended

to describe the data before starting to answer the

question. One mark was given for the idea that

water droplets are removed but the explanation is

not detailed enough. The reference to the SD bars

is also not acceptable.
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When asked to explain results there is no need to

describe them.

This answer gains full marks for stating that water

is moved away and that this increases the

concentration gradient.
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Question 3 (a) 

This question asked candidates to complete a diagram to show the structure of alpha glucose. The

most common error was to give the structure of beta glucose.

This diagram is correct and gains one mark.

This diagram shows beta glucose and is therefore

incorrect, scoring no mark.
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This diagram is incomplete and therefore gains no

mark.

Read questions carefully.
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Question 3 (b) (i)

This question challenged candidates to appreciate that less fructose needs to be used to achieve

the same level of sweetness and that this means less calories would be taken in. The final idea

rewarded candidates for naming a health benefit such as reduced risk of obesity or heart disease.

Many candidates discussed ideas of being less fat, but the examiners only rewarded answers that

used technical terms for health problems.

This answer repeats information in the stem of the

question about fructose being sweeter and this is

not credited. Also, there is no reference to energy

intake or the idea of less risk of a named health

benefit. So, this answer scores no marks.

Repeating information from the stem of the

question will not gain credit.
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This answer demonstrates understanding that less

fructose is needed to provide the same sweetness

but there is no explanation about calorie intake or

a named health benefit. Scores 1 mark.
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This answer shows understanding that less

fructose is needed to provide the same sweetness

and it also names several health benefits, so

scores full marks.
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Question 3 (b) (ii)

To gain the mark in this question the answer needed to be within the range 0.066 to 0.074. Many

candidates were successful, but it was clear that some candidates did not know how to determine

the initial rate of a reaction from a graph. Units were not essential in order to gain credit.
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This is an example of an incorrect response.
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Question 3 (b) (iii)

This question challenged candidates to devise an experiment to investigate the effect of

magnesium ions on the initial rate of the reaction catalysed by glucose isomerase. Candidates need

to be encouraged to write detailed responses, as if a fellow student was asked to follow their

instructions. Unclear, imprecise accounts that lack detail will score poorly.
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This answer gains one mark because the range of

magnesium ions being used incorporates zero

ions, one mark for controlling temperature or pH

and one mark for repeating to obtain a mean. To

gain a mark for glucose candidates needed to

make it clear that an excess needed to be used

which is not the case in this account. There is no

mention of isomerase enzyme.
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This candidate fails to devise an experiment and

scores zero. There are vague references to the

independent variable but no mention of a

treatment with no ions. Much of the account

centres on a poor discussion of colourimetry.
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This answer gains four out of five marks. The only

idea missing is the use of the substrate glucose in

excess.
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Question 4 (a) 

This question was based on Core Practical 11. The examiners credited answers that showed the

need to draw a start line on which to spot the pigment. The method of concentrating the spot

needed to be described and although many appreciated the need to repeat the spotting, only the

best mentioned the need to dry after each spot. The name of a suitable solvent was hardly

mentioned, and when it was most candidates chose water which was not accepted. Many

appreciated that the pigment spots should not make contact with the solvent when the paper is

dipped and that the procedure should be stopped when the solvent is near the top so a solvent

front can be obtained.

This answer has all four ideas in the mark scheme

so gained a maximum of three marks.

When doing core practicals make sure to learn the

methods used.
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This is a poor answer which only just gets a mark

for the idea of placing the pigment on a line which

is assumed to be on the chromatography paper.

The account indicates poor recall of a simple

procedure.
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This account scores no marks because it lacks the

detail needed at this level of assessment. The

paper has no line drawn and although the need to

concentrate the spot is mentioned, the method of

doing this is not evident.
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Question 4 (b) (i)

The specification requires candidates to be tested on their ability to plot graphs. Most candidates

were able to gain one mark for producing an axis for chlorophyll content that was linear and

allowed the subsequent plot to use at least half the available grid. However, the second mark

proved more difficult to obtain as many failed to include the standard deviation bars. The

examiners only considered these bars for the little traffic data.

This graph gained one mark for a linear scale on

the y axis and would also have been credited if the

second mark if the correct standard deviation bars

had been drawn for little traffic.
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This graph gained one mark for an acceptable

linear scale on the y axis. The bars for little traffic

and heavy traffic are incorrectly labelled and no

standard deviation bars have been drawn so the

second mark was not given.

36     GCE Biology B 9BI0 03



This response shows a graph that is worthy of both

marks.
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Question 4 (b) (ii)

This question tested understanding of quadrat sampling. Marks were available for appreciating that

the sampling should be randomised to avoid bias. Credit was available for suggesting a method of

obtaining randomness such as a random number generator and also for appreciating that the

location of the sampling should be at the same distance from the road where the traffic was

monitored.

This answer has none of the marking points in

evidence and was awarded no marks. Throwing

quadrats blindly was deemed not to be good

enough for the idea of random sampling.

Remember that this is an A level assessment and

that A level ideas and terminology are expected.
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This answer gained 2 marks for making it clear that

the sampling needed to be done at random and a

method of generating randomness is also given.

This answer gained full marks. Random sampling is

mentioned and a method to generate

randomness. This answer also makes it clear that

the sampling suggested will avoid bias.
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Question 4 (b) (iii)

The command word criticise in this question demanded that candidates inspect the data and look

at the merits and faults to support any judgement made. The merit in this question was that the

heavy traffic did reduce the chlorophyll content and the mark scheme was structured to ensure

that full marks could only be obtained if this idea was evident. The faults were more in number. The

examiners accepted the idea that photosynthesis was not actually measured in the investigation.

They also accepted the ideas that the lead could be from other sources or that another named

factor could be responsible for the chlorophyll content and that only one species of plant had been

studied.

This answer makes it clear on the first two lines

that there is no data about the rate of

photosynthesis for one mark and then towards the

end of the answer the idea that heavy traffic being

linked to less chlorophyll is evident for the second

mark.
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Understand the meaning of command words and

use your understanding to structure your answer.

This answer gains full marks because it is made

evident that increasing lead concentration

decreases the chlorophyll content which is the first

marking point in the mark scheme. The answer

also makes it clear that other pollutants may be

responsible and that the rate of photosynthesis

has not actually been measured. The structure of

the mark scheme only allowed for one of these

latter ideas to be credited.
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This answer scored no marks because none of the

ideas in the mark scheme are evident. It also

shows what many weaker candidates tended to do

which was to describe the data in the table in

words, an exercise which wastes time and gains no

credit.

Rewriting data that has already been provided is

unlikely to gain any credit.
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Question 5 (a) 

This question challenged candidates to identify cells in anaphase and then to do a simple

calculation of the percentage of these cells showing this stage of mitosis. Three cells are in

anaphase out of total of sixteen, so the answer of 18.75 was given two marks. If this answer was

rounded up to 18.8 or 19 the two marks were also given. Weaker answers failed to identify the

correct number of cells showing anaphase and some failed to count the total number of cells

correctly.

This answer is acceptable for two marks.

This answer is acceptable for two marks.
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This answer shows the total number of cells

calculated to be in anaphase as four which is

incorrect. Three was no credit for calculating a

percentage from incorrect numbers.
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Question 5 (b) 

This question was based on Core Practical 3 in the specification and answers varied considerably in

terms of the quality of detail provided. Marks were available for using warm acid and then

removing the acid with water before adding a named stain. Further credit was available for the

ideas of macerating the tissues and using a cover slip to squash it flat.

The better answers made mention of acid but many failed to note that it should be warm. Rinsing

the acid with water was the least recorded marking point. A surprising number of candidates

named a cover slip incorrectly.

This answer gained three marks for macerating the

tissue, albeit before adding the named stain, and

then using a cover slip to squash the tissue. No

mention is made of the use of acid.

Learn the methods described in each Core

Practical in the specification.
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This answer gains full marks. The only idea not

evident is making sure that the acid in use is

warmed.
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This answer is typical of those that do not provide

sufficient detail. There is no mention of acid and

the dye is not named. The only credit evident is the

use of a cover slip to squash the cells.

General statements will not gain credit. You must

use detail at this level of assessment.
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Question 5 (c) 

This question challenged candidates to devise a method to investigate the effect of waterlogged soil

on mitosis in root cells. Candidates who planned their answer before putting pen to paper were

able to write erudite accounts that gained the marking points. Those who rushed into answering

the question produced more convoluted accounts.

The examiners credited answers that described using plants of the same species or age to grow in

waterlogged soil and non-waterlogged soil for a stated time. Credit was also available for

recognising the need to control the abiotic factors that affect growth and for looking at cells from

the same part of the root tip.

This answer gained full marks. The only idea not

mentioned from the mark scheme was leaving the

two plants for the same stated time.
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This answer gained one mark for the idea of

waterlogged and non-waterlogged soil. Using the

same length of root was not detailed enough to

gain credit as the length of the root tip was

required. The important message to appreciate is

that if a friend had to use this answer to actually

do the investigation they would not be able to do

so because the information provided lacks detail

and is inadequate.

Practice with a friend by writing answers to

questions that ask you to devise a method to

investigate and then swap with the friend and be

critical by telling each other where you need more

detail to be able to carry out the method.

GCE Biology B 9BI0 03     49



Question 5 (d) 

This question challenged candidates to explain why a lack of oxygen in soil could reduce the growth

of a plant. Some credit was given to answers that mentioned aerobic respiration but the main focus

of the question is inhibition of the electron transport chain. This inhibition would lead to less ATP

production with a consequent effect on energy requiring processes for growth such as the ability to

actively transport mineral ions into root cells. Equal credit was available to those candidates who

discussed the role of anaerobic respiration and glycolysis in their answer.

This answer gained two marks for mentioning

aerobic respiration and that less ATP is produced.
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This answer gained no marks because it lacks the

detail expected at this level of assessment.

Respiration is mentioned but not prefixed by

aerobic. Uptake of minerals is also mentioned but

not linked to the idea that this is an active process

requiring ATP.

Use A level terminology in your answers.
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This answer gains full marks. The only idea not

mentioned from the mark scheme is the idea of

reduced active uptake of mineral ions.
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Question 6 (a) 

This question asked candidates how a microscope should be used to observe stomata using the

high power lens. The examiners rewarded three ideas: use of the low power lens to locate the

specimen; focussing with the low power lens or medium power lens before using the high power

lens and then only using the fine focus knob when the high power lens is in place. These simple

ideas were a challenge for some candidates.

This answer gained one mark for the idea of

locating the specimen using the low power lens.
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This answer gained all 3 marks. The examiner

allowed fine detail mechanism to focus as

equivalent to fine focus.
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Question 6 (b) 

This calculation anticipated a whole number of 143 would be calculated for the number of stomata.

Credit was available if the answer was not acceptable but elements of sensible working could be

seen.

The answer is incorrect but the working shows

0.12568 which allows one mark to be given.

Always show your working.
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The answer is correct and the working shows

excellent train of thought.
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Question 6 (c) 

This question provided the actual length in µm of the stoma and it was expected that candidates

would measure the length on the diagram and convert it into µm before dividing by 20 to give the

answer as ×1350. A mark was available to those who produced the wrong answer but showed in

their working sensible conversion of their measured length into the correct units.

The correct answer gains two marks regardless of

any working on display. The × symbol was not

insisted upon.
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This candidate failed to write their answer in the

correct place but it is clear in the working that the

correct answer is 1350, so two marks were

awarded.
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This answer is incorrect and the working gains no

credit.
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Question 6 (d) (i)

This question asked candidates to calculate the standard deviation for a set of data in a table. The

formula to use was given. A surprising number of candidates struggled to give the correct answer

but one mark was available for seeing 17.2 or 68.8 in the working.

This answer is acceptable and gains both marks.
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This answer is not acceptable and the working

does not gain credit. No marks were awarded.
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This answer is incorrect but 68.8 can be seen in the

working so one mark was awarded.

Always show your working because credit is

available if your final answer is incorrect.
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Question 6 (d) (ii)

This question demanded that detail of the location on the plant and on the leaf be provided. Most

answers used general terms such as same part or same place and these answers were not

credited.

By making it clear that the sampling would be

taken from the middle of the underside of the leaf

this candidate gained two marks.
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This candidate discusses the nail varnish but

makes no mention of location on the plant or the

leaf and so no marks were awarded.

This candidate provides the detail needed to gain

two marks. If (e.g. the bottom) and (e.g. third leaf

from the top) had not been written the answer

would have gained no marks.

Use detail in your answers and avoid general

terms.
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Question 6 (d) (iii)

This question asked candidates to explain how fewer stomata might affect the growth of coffee

plants. Many discussed the effect on gas exchange and transpiration in ways that lacked the detail

required. The examiners credited those who appreciated that less carbon dioxide would be

absorbed and that this would impact on substances in the Calvin cycle and substances produced

from the Calvin cycle. A mark was available for linking reduced transpiration to the availability of

mineral ions.

This answer uses terminology expected at this

level of assessment and was awarded full marks

for the idea that less carbon dioxide is absorbed

which results in less GALP which results in less

amino acids for protein synthesis.
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Use terminology suited to this level of assessment.

This answer gained one mark for the idea that less

carbon dioxide will be received but elsewhere the

prose lacks precision and detail.
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Question 7 (a) (i)

This question credited candidates who appreciated that radiation attenuates the organism which

means it is safe to administer as it will not be able to cause disease. Most candidates made

reference to attenuation but failed to make the link to reducing the risk of malaria. A number of

different ways of describing attenuation were accepted.

A number of candidates believe that Plasmodium is a virus or a bacterium, which lost them credit.

This answer gained full marks because the idea of

killing was allowed as equivalent to attenuation

and it is also clear that the risk of malaria is

reduced.

Note that in a two mark question there will be a

least two ideas that you need to address.
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This answer gained no marks because Plasmodium

is described as a bacterium and then as a virus.

Also, whilst it is stated that an immunity will kill the

pathogen, it is not made clear that the risk of

malaria is reduced. Examiners are not allowed to

make deductions on the part of the candidate.

Produce answers that contain detail and are clear

so that the examiner does not have to make

deductions.
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Question 7 (a) (ii)

This question required candidates to make it clear that the vaccine given to the control group

would contain all the ingredients of the actual vaccine but lacking Plasmodium. A variety of ways in

making this point were accepted. The examiners were also generous in accepting the term

'placebo'. It was common to see the phrase 'no vaccine' but this was not credited as lacked the

detail required.

This is typical of an answer that gained the mark.

Another example of an answer that gained the

mark.

GCE Biology B 9BI0 03     69



This answer gained no mark and is typical of many

that stated the idea of no vaccine.

70     GCE Biology B 9BI0 03



Question 7 (a) (iii)

This question challenged candidates to criticise the validity of the claim that the vaccine was 100%

effective. One mark was available for noting that it was 100% effective for the high dose because

none were infected, or that it was not effective for the low dose as some were infected. Credit was

given for appreciating that the results for the lose dose were very similar to those in the control

casting doubt on the effectiveness of the vaccine at this dosage. Credit was also given for

appreciating that the sample size was small. Oddly, many made reference to the different numbers

of people in each group rather than noting that the sample sizes were too small. Credit was also

available for making a sensible suggestion about the fact that there is no information about sample

selection.

This answer recognises that the sample size is

small and also that the vaccine is not effective at

low dose because some people became infected.

The answer gained two marks as there is no

comparison with the control and no mention of

sample selection.
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This candidate writes a lot but only about the low

dose being ineffective because some people had

malaria. The question is worth three marks so only

writing about one idea is not going to gain all the

marks available.

Look carefully at the number of marks available

and make sure your answer has at least this

number of different ideas.
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Question 7 (a) (iv)

This question asked candidates to describe how vaccination produces active artificial immunity. The

question required some significant detail at advanced level on how active immunity is achieved

through vaccination. However, some answers tended to be a little superficial and still at GCSE level.

Candidates are encouraged to use knowledge and understanding which reflects an advanced level

of assessment.

The examiners credited the creation of antigen presenting cells which T cells bind to and are then

activated to release cytokines which stimulate B cells. The role of plasma cells in producing

antibody was credited as was the creation of T and B memory cells. Many believe that memory cells

release antibody.
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This was a good answer that gained full marks,

even though it states that T memory cells produce

antibodies.

This answer is disorganised. However, it recognises

that T helper cells stimulate B cells and also that B

memory cells are involved in the story. The answer

was credited with two marks.
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Know the facts for 'Describe' questions.
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Question 7 (b) 

This question asked candidates to explain how drug-resistant Plasmodium may have evolved. Many

were aware of the role of mutations but failed to qualify that they are random of chance events.

The better answers showed appreciation that the drug was the selection pressure and that the

mutation allowed Plasmodium to make enzymes that made the drug ineffective. The survival and

reproduction of resistant organisms was not in the mark scheme but the fact that this enabled the

allele to be passed on to offspring was credited. Many candidates lost credit by referring to the

gene or the mutation or the resistance being passed on.

This shows a response in which mutation is

mentioned but not the idea of chance. The

response lacks the detail shown in the mark

scheme and scored no marks.
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This answer gained full marks by recognising that

random mutation is involved and that the allele is

passed on. It also makes it clear that the drug is

the selection pressure.
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This is another answer that gained full marks. This

answer shows that chance mutations are involved

and that the allele is passed on. It also makes it

clear that the mutated DNA is producing an

enzyme that makes the drug ineffective.

Use terminology and language that is expected at

this level of assessment.
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Question 8 (a) (i)

This question required candidates to determine from the graph the number of deaths caused by

atherosclerosis and then to give the answer in standard form. Most were able to determine the

number of deaths but only the better candidates gave the correct answer in acceptable standard

form.

This answer is not in standard form and therefore

gained no mark.

Read questions carefully.
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This answer is correct and in standard form so

gained the mark.
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Question 8 (a) (ii)

This question tested understanding of the events that lead to the development of atherosclerosis in

an artery. There were four ideas credited for a maximum score of 3 marks. The first idea rewarded

those who mentioned the endothelium being damaged by a stated factor such as high blood

pressure or a toxin. The second idea rewarded those who discussed the role of the inflammatory

response and white blood cells. The remaining ideas gave credit for the role of cholesterol or

calcium deposits and the formation of an atheroma or a plaque. Many lost credit by making

reference to damage to the wall of an artery and many answers lacked the detail needed to score

all 3 marks.

This answer gained full marks despite only

referring to damage to the artery wall. The

inflammatory response is mentioned along with

white blood cells and the role of cholesterol

deposits. Calcium deposits are mentioned but

combined with sodium ions. Alone, this would

have negated the mark. Plaque formation and

atheroma formation are also mentioned.
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This response fails to answer the question and

lacks the detailed description expected at this level

for a fairly straightforward process. No marks were

awarded.

A level facts must be learnt to maximise scores on

easy recall questions such as this one.
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Question 8 (b) 

The 9-mark level-based question this series involved testing understanding of how the Hardy-

Weinberg (HW) equation might be applied. Candidates were asked to discuss the validity of the

claim that the HW equation could be used to predict the number of people who would need

treatment for health disorders. The question was preceded by questions about a non-genetic

disorder and it was hoped that this might clue candidates into appreciating that the HW equation is

of no use in predicting disorders caused by the environment or lifestyle. This concept was only

acknowledged in the better responses.

The indicative content was divided into three sections. Acknowledgement that disorders can be

caused by lifestyle (L), knowledge of the HW formulae and its assumptions (A) and problems

associated with the HW equations (P) such as giving examples of why the assumptions are not valid

or making it clear that genetic testing has complications.

Level 3 could only be awarded if candidates mentioned at least one L and then at least six ideas

from A and P. Most candidates mentioned lots of As and Ps but failure to give one L restricted them

to level 2. Weak answers mentioned very few ideas that were acceptable as indicative and were

restricted to level 1. These weaker answers included the genetics of sickle cell anaemia which is

irrelevant to this question.
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This answer is level 2 and scores 6 marks. There is

sufficient evidence of the HW equation and its

assumptions but no mention of lifestyle diseases

and their effect on hospital costs.

This response gains one generous mark for the

idea that the diseases mentioned could be due to

non-genetic causes.
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This answer is level 3 and gains 9 marks. It fulfils

the criteria of showing good knowledge and

understanding of the HW equation and its

limitations and also recognises that there are

disorders such as AIDS and atherosclerosis which

do not solely have a genetic basis.

GCE Biology B 9BI0 03     87



88     GCE Biology B 9BI0 03



This answer gains level 3 and 9 marks as it is full of

knowledge and understanding of the HW equation

and offers a number of its limitations. It also

makes it clear that lifestyle such as smoking or

drinking can contribute to health disorders.

Read the 9 mark question very carefully and plan

your answer before rushing to pen to paper.
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Question 9 (a) (i)

This question expected candidates to be able to calculate the mean rate of growth from a set of

data and carry out a simple subtraction. However, many candidates struggled to calculate the mean

rate of growth without herbicide to be 22, and the mean rate of growth with herbicide to be 36. The

subtraction to give the correct answer of 14 was only seen with the better candidates.

This answer shows a clear train of thought and

gives the correct answer. The units are also

evident, though they were not insisted on in order

to be awarded the marks.
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This candidate has not understood how to

calculate the mean rate of growth by adding up the

mean heights in a cumulative way. No marks were

awarded for the correct subtraction from incorrect

data.
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Question 9 (a) (ii)

The command word 'explain' required candidates to give a biological reason for the difference in

the mean height of the trees. Many candidates described the difference in great detail but gained

no credit. Marks were given for appreciating that herbicide is more effective at removing weeds and

as a consequence there would be reduced competition for a named resource that affects growth.

This answer simply states what a herbicide does

but does not make any comparative statement

about effectiveness of the two methods. The term

'nutrients' was not credited as the examiners

insisted competition for a more detailed abiotic

variable such as light, carbon dioxide, water or

mineral ions.

Read questions carefully and pay attention to the

command word being used.
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This answer only describes the data and makes no

attempt to answer the question.

This answer makes it clear that the use of

herbicide is more effective and therefore there will

be less competition for water and minerals. The

answer scores full marks.
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Question 9 (a) (iii)

This question challenged candidates to name two biotic variables that need to be controlled if a

valid comparison of the two methods of weed reduction could be made. The command 'explain'

required each named variable to be linked to a biological reason. Most candidates named one

biotic variable, some two, but only the better candidates offered an explanation.

This candidate names two abiotic variables and so

scored no marks.

Read questions carefully and learn the meaning of

biological terms.

94     GCE Biology B 9BI0 03



This answer notes that there is a need to control

insects as they feed on the tress. It also mentions

the need to control the number of trees and notes

in converse the idea of controlling competition.

The answer was awarded both marks.
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Question 9 (b) (i)

This question was preceded by a description of a method used by a student to collect data that

measures the absorbance of a chloroplast suspension in DCPIP. The question then asks candidates

to explain how the described method is used by the student to collect valid data. The marks were

awarded for appreciating that the light intensity should be the same as should the concentration of

the chloroplast suspension or DCPIP solution. Credit was also given for recognising that a red filter

should be used and that the tube should be in pristine condition and that a control tube containing

water should be used for calibration.

This answer only concentrates on the DCPIP colour

change which is an idea not credited in the mark

scheme.
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This answer scored 4 marks. The only idea not

mentioned is the colour of the filter that should be

used.
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This answer gained no marks. There is a reference

to same light source but this wording does not

make it clear to the examiner that the candidate

knows the same light intensity is needed.

Examiners are not allowed to interpret on behalf of

the candidate.

Be precise with the words you choose so the

meaning of what you want to convey leaves no

doubt for the examiner.
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Question 9 (b) (ii)

This question provided a table of data and asked candidates to explain the effect of herbicide on

the growth of weeds. The candidates gained credit for appreciating that DCPIP stays blue because

herbicide reduces electron availability which in turn reduces NADPH and ATP. Credit was also given

for recognition that the light independent stage or the Calvin cycle are affected.
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This answer illustrates how credit was available in

the converse if candidates described events

without the use of herbicide. In this case electron

transport occurs, NADPH is made and DCPIP is

changed from blue to colourless gained 3 marks.

Reference to RuBP would have been credited if the

Calvin cycle had been named.

This answer was awarded three marks because it

mentions the inhibition of electron transport with

the consequent reduction in NADPH. It also

mentions that the DCPIP remains blue.
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Question 10 (a) (i)

The correct answer to this question was benzylpenicillin and most candidates clearly understand

that Gram positive bacteria have peptidoglycan in their walls.
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Question 10 (a) (ii)

This question was well answered, with most candidates appreciating that antibiotics do not affect

eukaryotic cells.

Full marks awarded.

Reference to human cells lacking a cell wall or

peptidoglycan were also credited with the mark.

This answer gained no mark because it lacks the

required detail.
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Question 10 (b) 

This question challenged candidates to explain why rifamycin prevents the growth of bacteria. The

table provided a clue by stating that rifamycin inhibits prokaryotic RNA polymerase. As such, the

examiners credited answers that made it clear that the antibiotic binds to RNA polymerase

preventing transcription and the synthesis of proteins. Very few candidates scored full marks.

This answer gained one mark for the idea that

proteins would not be produced, but the term

'block' was not accepted as equivalent to 'bind' to

RNA polymerase.
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This answer repeats the information in the table

and fails to mention that the RNA strands that

cannot be made are those of messenger RNA. For

these reasons no marks were awarded.

Avoid being careless by giving the general term

RNA as opposed to the actual type of RNA which is

affected.
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This answer gains two marks for stating that

proteins cannot be made and that transcription

cannot take place.
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Question 10 (c) (i)

This was a challenging calculation but many candidates gave the correct answer of 2000.

The correct answer gains both marks.

The answer is incorrect but one mark is given for

seeing 20 000 000 000 or dividing by 10 000 000 in

the working.
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Question 10 (c) (ii)

This question tested understanding of the effects a mutation would have on the structure of a

protein. Candidates gained credit for appreciating the role of R groups and various bonds in the

structure and shape of proteins, and for recognising that a change in the shape of the 70s

ribosomes would mean that streptomycin can no longer bind.

The odd reference to antibody and antigen was

ignored in this answer. Full marks were awarded

for appreciating that the R groups would be

different which would affect the tertiary structure

and prevent streptomycin binding.
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This answer contains irrelevant information but

does at least mention that the antibiotic would not

be able to bind, so one mark was credited.

Irrelevant information wastes your time and does

not score any credit.
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Question 10 (d) 

This final question in the paper challenged candidates to devise a method to compare the

effectiveness of the four antibiotics. Credit was given for using the same species of bacteria and for

mentioning a growth medium. Credit was also given for using the same concentration of each

antibiotic and for mentioning an acceptable way to measure growth, such as the zone of inhibition.

Finally, credit was available for stating an acceptable time and temperature for incubation and for

describing an acceptable method of aseptic technique. This question discriminated well and it was

pleasing that most candidates made an attempt suggesting they had reached the end of the paper

with time to spare.
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This answer gained full marks. The only marking

point missing is the one which required a stated

time and temperature. A stated time is given (2

days) but there is no mention of an acceptable

incubation temperature.
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This is another answer that gains all five marks.

The only idea not credited is aseptic technique

because to gain credit an example had to be

described.
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This answer shows the standard of many others. It

lacks organisation and detail. The marks were

given for the use of agar and measuring the clear

zones.

When asked to 'devise' a method, make sure what

you write could easily be followed by someone else

without having to ask you a question about what

you mean. For example, stating that the

temperature should remain constant is inadequate

because the actual temperature wanted is not

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

Read the question carefully because there may be an unfamiliar command word that needs a

little extra thought.

Write concise answers that include the detail and terminology expected at A level. Candidates are

encouraged to use scientific language worthy of this level of assessment. As such, a term such as

'amount' when referring to volume or concentration is unlikely to gain credit. Similarly, the term

nutrient should not be used when glucose or any other named substance is being referred to.

Try to understand the command words used in the examination paper and make sure that any

answer addresses the meaning of each command word. For example, if a question has the

command word 'explain' it will not be possible to gain full marks if only a description is offered.

Similarly, when asked to criticise they need to provide positive as well as negative evidence for

what they are asked to do.

Always show working in any mathematics question as credit is always available should the final

answer be incorrect.

Avoid the use of numbers that have too many significant figures in them as this is unlikely to gain

credit. As a guide, use the same number of significant figures as in the actual data shown in the

question and read the question carefully in case there are clues given.

Make sure you understand all the core practicals listed in the specification. When carrying out the

practicals, try to discuss the reasons for carrying out certain techniques with your partner, if

working together, or with your teacher. This is the practical paper, and it is apparent that many

candidates seem unable to answer questions that require basic recall of procedures, such as

using a microscope or preparing a microscope slide.

Practise mathematics questions.

Look at the number of marks available in each question and try to ensure that the answer

contains at least that number of themes or ideas.

Do not waste time by repeating the stem of the question before starting the answer. This time is

lost and is unavailable for questions that require unravelling of information in graphs or tables.
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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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