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Introduction

This paper covered aspects of AS and Advanced GCE biology, including eight of the sixteen core 

practicals. A wide variety of indirect practical skills were tested, including commenting on 

experimental design and evaluating scientific methods, identifying variables, interpreting graphs 

and processing data.

It was very pleasing to see that so many candidates were able to confidently apply their biological 
knowledge to new situations, and to write about these using appropriate scientific language. 
However, some candidates did not provide enough depth in their answers, so they lacked the 
necessary detail for success at this level. This was particularly true for questions which required 
candidates to suggest improvements or to justify them.

Many candidates were able to cope well with the mathematical demands of the paper, clearly 
setting out their working and achieving a correct final answer. Those who did not, sometimes 

read information incorrectly from graphs, and this is an area which could be improved for some.

Questions requiring extended writing, eg the nine-mark, levels-based question and some four 
and five mark questions showed that many candidates have the ability to organise their answers 
logically, setting out the key points and building a narrative or argument. They were able to 
combine their biological knowledge with their understanding of real world situations to produce 
some excellent and thoughtful answers.

It is clear that much of the advice given after the 2024 exam series has been followed, and most 
candidates were able to access all questions. Overall, candidates did well on this paper, and both 
centres and candidates are to be commended for the hard work they did in preparing for it.
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Question 1(a)

Question 1 tested the candidates' ability to use the information given in a diagram to comment

on several aspects of yeast cell biology.

Q01(a) required them to calculate the magnification of a diagram when given the actual size of

the cell in micrometers. This is part of Core Practical 2: use of the light microscope. While many

scored both of the available marks, some candidates were unable to make the conversion

between cm or mm and µm.
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This candidate correctly measured the distance between A and B as 6.5 cm and converted

this to 65000 µm. This was the image size.
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They went on to divide the image size by the actual size (given in the stem of the question),

and gave the answer to the nearest whole number, scoring both marks.

If you are given an instruction, eg Give your answer to the nearest whole number, make

sure you follow it – you will lose marks if you don’t.

This candidate correctly measured the distance between A and B as 6.5 cm, but did not

correctly convert this to µm, so they did not score mp1.

This meant that the final answer was a factor of 10 out.
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Converting between SI units is an important part of A level biology – make sure you know

how to do this.

This candidate correctly measured between A and B as 65 mm, and correctly converted this

to 65,000 µm. This scored mp1.

However the answer written on the line was a factor of 10 out. It was also not written to the

nearest whole number.
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This candidate ignored the instruction to measure between A and B and measured the

whole length of the budding cell. They carried out the rest of the process correctly but, not
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surprisingly, their final answer was wrong.
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Question 1(b)

In Q01(b) candidates were asked to draw the cell as it would appear if viewed with a light

microscope at high magnification. This is part of Core Practical 2: use of the light microscope

including drawing small numbers of cells.

We expected to see the correct shape of cell, drawn with clear lines and no shading or hatching.

The nucleus and/or vacuole should have been drawn, but no mitochondria or smaller structures,

eg ribosomes, as these would not be visible with a light microscope.

Generally this was done well, but many candidates lost mp2 for including mitochondria.

This was an example of a response scoring both marks. The shape is good enough, and the

lines are clear. The nucleus is present and there are no small structures included.
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This response scored mp1 but not mp2 as mitochondria, Golgi apparatus and ribosomes

were included.
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This response did not score either mark.

The shape is incorrect, and there is shading, so not mp1.

Ribosomes and mitochondria are included, so not mp2.
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Question 1(c)(i)

Q01(c) told candidates The information in the diagram can be used to classify yeast. They

were asked why yeast is classified as eukaryotic not prokaryotic.

We expected candidates to look at the diagram, read the annotations and use this information to

pick out a eukaryotic feature, eg presence of a nucleus, presence of membrane-bound organelles,

a cell wall made of chitin and mannose.

Alternatively, candidates could name a prokaryotic feature which it did not have, eg cell wall is not

made of peptidoglycan / it has 16 chromosomes, not a looped chromosome.

Where candidates chose to give two features and one was incorrect, eg yeast has a nucleus and a

cell wall, no credit was given.

This was well done, with over 90% scoring the available mark.

This is a clear answer for one mark.
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Another correct answer for one mark.

This response scored zero – while it is a biologically correct statement, it does not answer

the question. In addition, it does not use information from the diagram.
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Question 1(c)(ii)

Q01(c) told candidates The information in the diagram can be used to classify yeast. They

were asked why yeast is not classified as a plant.

There were several possible correct answers to this:

• yeast has a cell wall made of chitin and mannose (not cellulose)

• yeast has glycogen granules (not starch grains)

• yeast has no chloroplasts

• yeast is single-celled / plants are multicellular or have roots, stems or leaves.

A correct answer for one mark.

Another correct answer for one mark.
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An alternative correct answer for one mark.

This answer demonstrates a misconception shared by several candidates: that plants

photosynthesise and do not respire. It scored zero.

Another variant of the same misconception; that plant cells do not contain mitochondria.

Once again, scoring zero.
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Question 2(a)(i)

Q02 tested candidates' knowledge of nerve transmission.

In Q02(a)(i) they were asked to add an arrow to a diagram of a synapse to show the direction in

which the nerve impulse travels. Almost all were able to do this correctly.

Correct direction for one mark.
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Question 2(a)(ii)

Candidates were asked to describe the role of acetylcholine in synaptic transmission. There were

four marking points for three available marks:

• (acetylcholine) released from vesicles (into synaptic cleft) / vesicles fuse with pre-synaptic

membrane / exocytosis (of neurotransmitter)

• (acetylcholine) diffuses across synaptic cleft

• attaches / binds to receptors (on post synaptic membrane)

• this causes sodium ions to move into (post synaptic) neurone / an action potential /

depolarisation (in post synaptic neurone) / opens Na+ channels.

Most candidates did well on this question, scoring two or three marks. The most common

problems were misconceptions about vesicles diffusing across the synapse, or nerve impulses

diffusing across the synapse.
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This candidate scored mp1, 2, 3 and 4 and included further details which were not needed

to achieve the marks.

A very clear and comprehensive answer achieving full marks.

This response scored mp3. It came close to mp4 but did not score because it refers to

sodium channels, rather than sodium ion channels.
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Question 2(a)(iii)

Candidates were asked to state the role of the mitochondria in synaptic transmission. There were

two things needed to achieve the mark available:

• the idea of producing ATP

• a named use linked to synaptic transmission, eg synthesis of neurotransmitter / exocytosis /

movement of vesicles to membrane.

This answer is correct but incomplete, because there is no reason for the ATP stated.

This answer mentions ATP and gives a suitable use for it, so scores one mark.
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This answer also scores a mark.

Although this is correct, there is no mention of ATP so this response does not score.
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Question 2(b)

Candidates were asked to explain how the myelin sheath speeds up the transmission of nerve

impulses.

Almost all were able to score at least one mark, with saltatory conduction being the most

commonly seen correct response. Where candidates tried to describe the process (rather than

naming it) some showed their lack of understanding, with several thinking that the impulse jumps

over the nodes rather than between them.

The other mark was for the idea of myelin being an insulator. Again, some candidates showed a

shaky understanding by stating that it was a thermal insulator, which did not get credit.

This strong answer scored both marks.

Mp1 on line 4 for the insulating properties of the Schwann cells.

Mp2 on lines 1-2 for saltatory conduction and again on lines 6-7 for the description of the

impulse jumping between nodes of Ranvier.
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This answer scored mp1 on line 1.

It did not score mp2 because they have described the impulse jumping over the nodes of

Ranvier instead of between them.
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Question 3(a)

Q03 tested candidates' understanding of photosynthesis and included Core Practical 10.

Q03(a) was an unfamiliar context.

Candidates were given a scenario where a filamentous alga had light of different wavelengths

shone along its length, meaning that some areas would photosynthesise better than others. They

were given an action spectrum for this alga, showing at which wavelengths the rate of

photosynthesis was highest.

They were also told that the alga was surrounded by bacteria which would move to areas of high

oxygen concentration.

They were asked to complete a diagram to show the position of the bacteria at the end of the

investigation. Around half of candidates scored both marks by drawing two clumps of bacteria,

each corresponding to one of the peaks on the action spectrum, where oxygen production would

be highest.
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This response is what we were hoping to see from candidates.

There are two clumps of bacteria:

• one clearly between 400 and 500nm

• one with a peak around 690nm.

This candidate also scored both marks. We were happy to accept the bacteria drawn both

above and below the line, or drawn in one of these areas only, as long as the peaks were in

the correct place.
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This candidate scored mp1 for the clump of bacterias between 400 and 500nm.

They did not score mp2 as the peak was around 750nm, ie too far to the right.

This candidate understood the biology of the question, but lost the second mark as their

drawing was not precise enough.

Take care when completing diagrams like this and use the scale underneath the alga to

position the peaks correctly.
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This response did not score because the clump of bacteria lines up with the lowest rate of

photosynthesis on the action spectrum, where the concentration of oxygen would be

lowest.

If you are given an unfamiliar context, use the information in the stem to help you.

Here candidates were told:

• that this question was about the rate of photosynthesis

• at which wavelengths rate of photosynthesis was highest

• that bacteria would move to areas of high oxygen concentration.

The missing piece of information that linked this together was that most oxygen would be

produced in the areas where rate of photosynthesis was highest.
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Although this candidate understood that the bacteria would cluster around the alga, there

was no indication that there would be more around 440nm and 690nm (at the areas where

rate of photosynthesis would be highest).
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Question 3(b)

Candidates were asked to describe how to modify and use equipment (pondweed under a funnel

in a beaker of water) to find the optimum wavelength of light for photosynthesis. This was Core

Practical 10: investigate the effects of different wavelengths of light on the rate of photosynthesis.

There were three key things to consider:

• how to change the independent variable: here the use of coloured filters was most

appropriate

• how to measure the dependent variable: the most straightforward way was to collect and

measure the volume of oxygen produced in a given time

• how to control variables to ensure the investigation was valid: temperature, light intensity,

availability of carbon dioxide and mass of pondweed were all important.
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This candidate scored full marks:

• mp1 on line 1

• mp6 pieced on lines 2-3 (volume of oxygen produced in 20 minutes) and line 6 (gas

syringe)

• mp3 above line 3 for the idea of equilibrating for 10 minutes
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• not mp7 for controlling leaf area, as this would be too difficult to do

• mp2 on lines 9-10 for the method of controlling temperature

• mp7 on lines 11-12 for controlling light intensity.
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Another very strong answer scoring full marks, with six of the seven marking points:

• mp6 on lines 1-2 for dependent variable

• mp4 on lines 3-4 for excluding ambient light

• mp1 on lines 4-5 for filters

• mp3 on line 9 for sodium hydrogen carbonate

• mp2 on lines 12-13 for controlling temperature

• mp7 on lines 13-14 for mass of pondweed.
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This candidate attempted to describe the independent and dependent variables, but did not

consider controlled variables.

They scored mp1 on line 2-3 for using filters to change the wavelength of light.

They did not score mp6 for the description of counting bubbles, measuring the radius of the

bubble and calculating the volume from this, as it would not be practically possible.

They scored mp5 on lines 6-9 for the description of acclimatising.

At A-level, counting bubbles is not a suitable way to measure the rate of photosynthesis. You

should collect the oxygen produced and measure the volume.
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Question 3(c)

Candidates were asked to explain why plants have a variety of photosynthetic pigments; more

than half scored both available marks.

The most commonly seen answers were mp1 for the idea of absorbing different wavelengths

and mp2 for the idea of more light being used in photosynthesis or a faster rate of

photosynthesis.

Mp3 was very rarely seen.

This was a typical response scoring mp1 and 2, here for the idea of maximising rate of

photosynthesis.

This response also scored mp1 and 2, this time for the idea of more light available.
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This answer, whilst on the right lines, was too vague to gain credit.
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Question 4(a)(i)

Q04 tested candidates' knowledge of genetics, specifically red-green colour-blindness.

Q04(a) related to humans; candidates were given a family tree and asked to deduce the

genotypes of four individuals.

In Q04(a)(i) candidates were told that the gene for colour vision was located on the X

chromosome and that the allele for red-green vision (XB) was dominant to the allele for red-green

colour blindness (Xb). They were asked to state all the possible genotypes of females.

Almost all candidates were able to achieve this mark. Those who did not showed a variety of

misunderstandings.

This is what we were expecting to see. The three possible genotypes are clearly stated for

one mark.

This candidate has given the genotypes of males, so did not score.
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This candidate has added two alleles to each X chromosome, so did not score.

This candidate has given a phenotype rather than a genotype, so did not score.
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Question 4(a)(ii)

In Q04(a)(ii) candidates were asked to give all the possible genotypes of males.

Most were able to achieve this mark. Perhaps unsurprisingly the misunderstandings were similar

to those in Q04(a)(i).

This is what we were expecting to see. The two possible genotypes are clearly stated for one

mark.

This is correct but incomplete, as there is one genotype missing, so did not score.

This candidate has given the genotypes of females, so did not score.
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This candidate has added two alleles to the X chromosome, so did not score.
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Question 4(a)(iii)

Candidates were asked to deduce the genotypes of four individuals from a family tree.

For individuals 1, 2 and 3 there was only one possible genotype. Individual 4 could have been

either XBXB or XBXb, so both were required.

Around 60% of candidates gained at least three marks on this question. Common errors were:

• giving more than one genotype for individuals 1, 2 or 3

• only giving one genotype for individual 4

• making the types of mistakes seen in Q04(a)(i) and Q04(a)(ii), although these were rare.
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This candidate scored all four marks.

They have annotated the family tree, so we can see how they came to their conclusions.

Although this annotation was not required, it is the only sensible way to keep track of the

information.

The key to success in a question like this is to start with the individuals whose genotypes you

know (here this would be males with colour blindness XbY or red green vision XBY) and work

back from there.

All of the information you need is in the family tree, but you need to work through it

carefully and logically.
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Question 4(b)(i)

Q04(b) related to squirrel monkeys, where the production of pigments needed for red and green

vision is determined by two alleles of a single gene.

In this question candidates were given the phenotypes of the parents (a female with red-green

vision and a male able to see only green) and asked to deduce the ratio of phenotypes of the

offspring. They were asked to use a genetic diagram to support their answer.

Over half of candidates were able to correctly write the genotypes of the parents XRXG and XGY.

Most were able to produce a suitable genetic diagram showing the offspring. Mp1 was achieved

by either correct genotypes of both parents or correct genotypes of offspring in a genetic

diagram.

Mp2 was for the correct ratio of phenotypes of the offspring. The most common error was to

ignore the sex of the offspring and only give information relating to their colour vision.
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This candidate correctly identified the genotypes of both parents and produced a genetic

diagram showing the offspring. Either of these would have achieved mp1.

They went on to give the correct ratio of phenotypes of the offspring, ie 1:1:1:1 of females

able to see red and green, females able to see green, males able to see red and males able

to see green. This achieved mp2.

This candidate correctly identified the genotypes of the parents and set out a genetic

diagram showing the offspring. Either of these would have achieved mp1.

They correctly identified the ratio as 1:1:1:1, but gave genotypes instead of phenotypes, so

did not achieve mp2.

Look carefully at what you are being asked to do, and follow instructions – here the
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candidate understood the genetics but lost a mark for not giving the information that was

required.

This candidate correctly identified the genotypes of both parents and produced a genetic

diagram showing the offspring. Either of these would have achieved mp1.

When they gave the ratio of phenotypes, they only considered colour vision and not the sex

of the offspring. This gave a 2:1:1 ratio, rather than the 1:1:1:1 ratio required.

This was the most common error that we saw in this question.

When a genetics question involves sex linkage, always give the sex of the individual involved,

as well as any other features of their phenotype.
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This candidate made three important errors:

• they added an allele to the Y chromosome. In this case only the X chromosome carried

an allele for colour vision, so this was incorrect

• they introduced a new allele (XB) to the mother. Candidates were told in the stem of the

question that there are two alleles for colour vision, XR and XG

• they made no attempt to give the ratio of phenotypes.

As a result of this neither mark was achieved.
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Question 4(b)(ii)

In this question candidates were given the phenotypes of the offspring of a cross and asked to

deduce the genotypes of the parents, and to support their answer with a genetic diagram.

Since the offspring were females able to see red and green (XRXG) and males able to see red only

(XRY), successful candidates could work backwards to deduce that:

• XRY males must have received XR from their mother. Since there were no XGY males, the

mother must have been homozygous XRXR

• XRXG females must have received one of these alleles from the father and one from the

mother. As we already know that the mother was homozygous XRXR, the XG must have come

from the father, so the father was XGY.

Over 75% of candidates were able to carry out this process and achieve all three marks – this was

very pleasing.

The most common errors were to produce a genetic diagram which did not give the correct

offspring as set out in the stem of the question; or to have several attempts at working this out

with different genetic diagrams (which we expected candidates to do), but then not to make it

clear which was their final answer, ie the one we should mark.
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This answer is exactly what we were hoping to see for three marks.

It is clearly set out, showing the parental genotypes, and the genetic diagram shows the

offspring of the cross.

Another strong answer gaining three marks.
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In this response, the genotype of the father is correct scoring mp2, but the genotype of the

mother is wrong.

The genetic diagram is therefore incorrect, so this answer achieves only one mark.
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Question 4(b)(iii)

Candidates were told at the start of the question that squirrel monkeys have a varied diet

including leaves, fruits and insects.

In Q04(b)(iii) they were asked why it would be an advantage for the monkeys to be able to see

both red and green. We credited any reasonable answer relating to obtaining suitable food or

avoiding predators / poisonous foods.

Almost all candidates were able to achieve this mark.

This response clearly shows that the candidate recognises the advantages in obtaining food.

This candidate has focused on the ability to recognise dangers (as well as obtaining food)

and scored one mark.

52 GCE Biology B 9BI0 03



This was too vague to gain credit.
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Question 4(b)(iv)

Candidates were told that scientists had transferred a gene from humans to squirrel monkeys, to

enable them to see the colour red. They were asked to describe how this process may have been

carried out.

There were four marking points for three available marks:

• the idea of cutting out the gene from human DNA

• the detail of using restriction enzymes to do this

• the idea of using a vector or suitable technique, eg micro-injection, to introduce the gene to

the monkey

• the idea of testing the monkey for colour vision.

Most candidates achieved mp1 and 2.

We did not expect them to know the details of mp3 as gene technology in mammals is not

specifically required. Many had the idea of using a plasmid, and wrote about using the same

restriction enzyme to produce the same sticky ends which could be joined with DNA ligase. As

plasmids are only used when transferring genes to bacteria (and then often into plants) this was

not relevant, but was not penalised. Similarly, some wrote about using a gene gun to transfer the

gene, but this was not a suitable technique to transfer genes into retinal cells.

Mp4 was very rarely seen, although a crucial step in the process to know if it was successful or

not.

Around two thirds of candidates gained at least two marks on this question.
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This answer achieved all four marking points for full marks.

The idea of using a plasmid was ignored and we credited micro-injection for mp3.
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This response achieved mp3 only, for the idea of introducing the gene by micro-injection.
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Question 5(a)

Q05 tested candidates' understanding of Core Practical 2: use of the light microscope including

using stage and eyepiece micrometers, and Core Practical 4: investigating the effect of sucrose

concentration on pollen tube growth.

Q05(a) was a relatively straightforward question asking candidates how to use a light microscope

to measure the actual length of a pollen tube.

There were two simple steps for two marks:

• calibrating the eyepiece graticule by using the stage micrometer

• using the eyepiece graticule to measure the pollen tube.

This question was not answered well, with only around 30% of candidates achieving both marks

and 35% did not score at all. This suggests that they either have not carried out the process

themselves, or that their recollection of it is very poor. It would be helpful if centres were able to

give candidates more opportunities to practise this skill.

GCE Biology B 9BI0 03 57



This answer scored both marks.

They describe using the stage micrometer to find the length of one eyepiece unit (which is

mp1), then observing the pollen tube and counting how many eyepiece units it is (which is

mp2).

This candidate scored mp1 for an excellent description of how to calibrate the eyepiece

graticule. However, they did not go on to use it to measure the pollen tube, so not mp2.

Another very clear two-mark answer.
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This candidate describes calibration, but does not mention the stage micrometer, so not

mp1.

They go on to achieve mp2.

This response is typical of those that did not score. They do not mention the stage

micrometer or eyepiece graticule at all, but simply describe using low and high power.
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Question 5(b)(i)

In Q05(b) candidates were given information about an investigation to find the effect of

concentration of calcium ions on the germination and growth of pollen grains. They were given

two tables of data:

• one relating to the % germination of pollen grains over a four hour period at different

concentrations of calcium ions

• one relating to the mean length of pollen tubes over a four hour period at different

concentrations of calcium ions.

In Q05(b)(i) they were asked to calculate the mean rate of growth of the pollen tube in the 500 mg

dm-3 calcium nitrate solution, and to give their answer to 2dp.

This should have been a very straightforward process:

• select the correct table (mean pollen tube length, not % germination)

• read off the value for the length at 4 hours (which was the last figure given in the table)

• divide this value to 4 to get the mean growth rate per hour

• divide this value by 60 to convert this to mean growth rate per minute.

Candidates made errors at all four stages of the process. The biggest problems were seen with

those who:

• did not realise that the lengths given in the table were cumulative, not the length grown since

the last reading was taken. This should have been obvious if the two tables were compared,

since the percentages given were clearly cumulative - it would not be possible to have

50+60+75+79 = 314% germination

• read off the value at four hours and then subtracted the value at one hour before dividing by

either 3 or 4. It is not clear why they did this.
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This candidate scored both marks for a correct calculation, with the answer given to 2dp.

Steps 3 and 4 were carried out as a single step, ie divide by 240 rather than by 4 and then
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60.
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This candidate made the mistake of adding the lengths at each hour together, before

dividing by 4 and then 60.

This was the most common single error we saw.
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This candidate subtracted the length at one hour from the length at 4 hours.

They then divided the value they obtained by 240. This was also a commonly seen error.
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Question 5(b)(ii)

Candidates were asked to give three conclusions that could be drawn from the investigation.

There were five marking points for three available marks. The most obvious (and most commonly

achieved) were that:

• calcium ions are needed for germination / growth of pollen tubes (mp1)

• as concentration of calcium ions increases, % germination increases (mp2)

• as concentration of calcium ions increases, pollen tube length increases (mp4).

Mp3 and 5 were less commonly seen:

• that above 300 mg dm-3 increasing calcium ion concentration makes no difference to initial %

germination

• that most germination happens in the first hour / pollen tube growth is fastest in the first

hour.

Overall this was very well done, with over 80% of candidates scoring two or three marks.

Where candidates did not score it was often because they did not refer to the concentration of

calcium nitrate, eg saying calcium nitrate increases the rate of germination; or because they

linked changes to time, rather than calcium nitrate, eg as time increases, % germination

increases.
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This response scores mp1, then 3, then 2 and 4 together at the end, achieving full marks.

This candidate scores mp2, then mp4, then mp1 at the end, achieving full marks.

Lines 5-6 are not relevant.
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This response scored mp1, then mp2, then mp4.

Lines 7-9 are not relevant.
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Question 5(c)

This question tested understanding of Core Practical 4: investigating the effect of sucrose

concentration on pollen tube growth.

Candidates were asked to devise a method that could have been used to collect valid data in this

investigation. To recap, this investigation was finding the effect of concentration of calcium

nitrate on germination and pollen tube growth.

There were three key things to consider:

• how to change the independent variable: they should use a variety of concentrations of

calcium nitrate. The original investigation used 0, 300, 400 and 500 mg dm-3. The proposed

method should use at least these four concentrations, but others could be added to improve

the investigation;

• how to measure the dependent variable: percentage germination and pollen tube length

should be measured at least every hour for four hours (as in the original investigation) but

more frequent measurements could be made;

• how to control variables to ensure the investigation was valid: temperature, concentration

of sucrose, pH and species of plant were all important.

An additional marking point was available for repeating multiple times (at least three) and

calculating a mean and standard deviation.

Although there were seven alternatives to achieve four marks, candidates did not score as highly

as expected on this question. Some ignored the investigation with calcium nitrate entirely, and

wrote their own version of an investigation, often changing the concentration of sucrose. Others

wrote a detailed account of how to set up the pollen grains in a humid chamber and how to

measure the pollen tubes using an eyepiece graticule, ignoring the instruction to collect valid

data, ie controlling variables. Some wrote about the wrong core practical altogether (perhaps

because they half-recalled using a petri dish as a humid chamber) and wrote about zones of

inhibition around seeds on starch agar.

Overall just over half of candidates scored two marks or more.
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This candidate scored full marks, as follows:

• mp1 on line 1

• mp2a on line 3

• mp4 on lines 5-6

• mp6 on lines 10-12.
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This strong answer scored four marks, as follows:

• mp3 on line 1

• mp2a on lines 3-4 / mp2b on lines 7-8
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• mp6 on lines 12-14

• mp5 on line 19

• not mp4 as no method of controlling temperature was given.

This answer scored only one mark – mp2 on lines 2-3. There was no attempt to control any
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variables, and a different core practical was described at the end.

This answer scored only one mark – mp1 on line 1. The reference to different concentrations

of calcium nitrate was too vague for mp2a; as was the reference to measuring growth every

hour for mp2b.
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Another answer achieving full marks, as follows:

• mp3 on line 4

• mp6 on lines 12-13

• mp2b on lines 15-16
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• mp1 on line 18.
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Question 6(a)(i)

Q06 tested candidates' understanding of aspects of classification, and Core Practical 15:

investigate the effects of different sampling methods on estimates of the size of a population.

Q06(a)(i) asked candidates to describe how to place quadrats randomly in an area 5m x 10m.

There were three marking points for two available marks:

• set up a grid (5m x 10m) / use tapes at right angles to each other as axes

• use random numbers as co-ordinates

• a method to place the quadrat at the co-ordinates without bias, eg bottom LH corner at co-

ordinate point.

Candidates generally did well on this, with around 40% scoring both marks. A further 40% scored

one mark, usually mp2. However, a number are still describing throwing quadrats, or a complex

method involving closed eyes and spinning around – neither of these were given credit.

This response covered all three marking points, scoring full marks.
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This candidate knew that random numbers were important. They explained how to obtain

them (which was not required) but did not use them as co-ordinates, so did not achieve

mp2. The use of a transect negated mp1.

This was not a suitable method to randomly sample an area 5m x 10m.
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This answer does not achieve any credit.

There is no indication how to place the first quadrat randomly. The placement of the second

quadrat depends on the placement of the first, so this method overall is not random.
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Throwing quadrats is never a suitable method to place them randomly.
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Question 6(a)(ii)

Q06(a)(ii) tests candidates' understanding of Core Practical 15: investigate the effects of different

sampling methods on estimates of the size of a population. Candidates were given the context of

a pilot study to find the best quadrat size to estimate the population of dandelion plants in an

area 5m x 10m.

They were given three possible quadrat sizes (1m x 1m, 0.5m x 0.5m, 0.1m x 0.1m), told there

were 53 dandelions in the area and given a table of results showing how many were recorded

when each quadrat was used.

Some candidates realised that each quadrat was used to sample the same area (5m2), so this was

a valid sampling comparison; some thought that it was unfair because the small quadrat was

used a lot more than the others.

Some candidates used the information to calculate a comparable estimate for each quadrat size.

There were three ways to do this:

• recognise that 5m2 was a tenth of the total area being sampled, and multiply the number of

plants found by 10 to estimate the number in the whole area. This gives a value of 10 for the

1m2 quadrat, 30 for the 0.25m2 quadrat and 60 for the 0.01m2 quadrat;

• calculate the number of dandelions per 1m2 of the whole area (53 divided by 50 = 1.06), and

the number per 1m2 of the sampled area; this gives a value of 0.2 for the 1m2 quadrat, 0.6 for

the 0.25m2 quadrat and 1.2 for the 0.01m2 quadrat;

• use the known value of 53 dandelions in the whole area to find the number in 5m2 ie 53

divided by 10 = 5.3, and compare this to the numbers in the table, which are the number

found in 5m2 with each size of quadrat.

Whichever method was used, the candidates should then compare the values for each quadrat

size to the actual value to find which gave the best estimate (it was the 0.01m2 quadrat), and

explain their reasoning. Candidates should note that the command word for this question was

determine, which always requires a quantitative element to the answer from the stimulus

material provided.

Some candidates realised that the 0.01m2 quadrat was the most representative because it

sampled the widest area (not the larget area, as all sampled 5m2).

This question required logical thought and reasoning, and it was pleasing to see that almost 30%

of candidates scored either three or four marks (usually mp2, 3 and 4). The least commonly seen

marking point was mp5, for the idea of being most representative.

There were some excellent and well articulated answers, showing real understanding of the

principles behind sampling.

Around a third of candidates did not achieve any marks on this question. The majority of these

ignored the numbers altogether and went with the idea of the size they thought was most

sensible. This could be summed up as the Goldilocks theory: the biggest one was too big, the

smallest one was too small and the middle one was just right. Some wrote about the time it
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would take, or the damage that would be done by trampling dandelions, neither of which was

relevant when they were asked for the size that gave the best estimate. Frustratingly some

started to do the calculations then decided to abandon them because the small quadrat would

take too much time, so they randomly chose one of the others as their answer. Some tried to do

the calculations but an error sent them down the wrong track. The most commonly seen of these

was multiplying the number of dandelions by the number of quadrats, and reaching an estimate

of 5 for the 1m2 quadrat, 60 for the 0.25m2 quadrat and 3000 for the 0.01m2 quadrat, leading

them to a wrong conclusion that the 0.25m2 quadrat gave the best estimate.

This candidate scored four marks for a well-reasoned answer.

They scored mp2 for the number estimated in each size of quadrat (10, 30, 60); mp3 for

identifying that the 0.01m2 quadrat gave the best estimate; and mp4 for explaining that 60

was closest to 53.

During the answer they stated that each of the sampling areas was 5m2, so they also scored

mp1.
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This candidate scored mp3 only, for identifying 0.01m2 as the quadrat size that gave the best

estimate. Unfortunately it was for completely the wrong reason, as they were comparing the

figures in the table without any further conversion, ie 6 is closest to 53. This error was seen

several times.
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This minimal answer scored full marks:

• mp1 in the calculations (for each sampling area being 5m2)

• mp2 for 10, 30, 60

• mp3 for the identification of the 0.01m2 quadrat

• mp4 for the explanation that 60 is closest to 53.
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This candidate attempted to work out the answer but their maths was flawed.

To get the numbers on the left they multiplied the number found in the 1m2 quadrat by 5

(but later changed this to 10); the number found in the 0.25m2 quadrat by 40 and the

number in the 0.01m2 quadrat by 1000.

This is one of several examples of candidates following a flawed method and coming up with

the wrong answer. It scored zero.
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This strong answer achieved all five marking points, scoring full marks.
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This candidate decided to redesign the investigation instead of focusing on the results

obtained from the actual investigation, and scored zero.
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Another four-mark answer covering all five marking points.
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This is the Goldilocks theory in action: the small quadrat is too small, it will miss the

dandelions; the big quadrat is too big, there will be overlapping and dandelions will be

counted twice; the middle sized quadrat is a decent size and it can cover a decent area.

All of the data in the table was ignored, and this response scored zero.
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This candidate achieved mp1, 2, 3 and 4 with a lesser seen alternative marking point 2.
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Question 6(b)

Candidates were asked to describe the data that must be collected so a biodiversity index could

be calculated for a grassland. This was:

• number of species present

• number of individuals of each species.

Candidates found this surprisingly difficult, with just over 40% achieving both marks. The most 
common error was to think that the total number of individuals of all species should be recorded.

This candidate scored both marks.

This response illustrates the most common error we saw. The candidate achieved mp1 but
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not mp2.
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Question 6(c)(i)

Candidates were asked to state the meaning of the term species.

Almost three-quarters were able to do this. The most common errors were:

• referring to animals, rather than organisms or individuals

• referring to mating, rather than interbreeding

• not referring to reproduction at all, eg organisms that can produce fertile offspring.

Candidates should be encouraged to learn key definitions, rather than trying to develop them in

an exam situation.

This definition scored one mark.

This definition was not acceptable, because it referred to animals and to mating.
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Similar morphology was not enough, we needed a reference to interbreeding and fertile

offspring.

This response did not score for two reasons: it referred only to animals, and the last part of

the definition (about fertile offspring) was missing.
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Question 6(c)(ii)

Candidates were asked how scientists could use DNA from two similar looking plants to

investigate whether they were closely related.

They could choose to go down one of two routes, both with three marking points for two

available marks:

• gel electrophoresis, with a detail of the technique given and the way to obtain results, ie to

compare the two banding patterns

• DNA sequencing, with a detail of the technique given and the way to obtain results, ie to

compare the two base sequences.

Most candidates chose to write about gel electrophoresis and over 60% achieved both marks.

Occasionally candidates gave information about both methods, ie changed from one to the other

half way through – in this case only their highest scoring route was used in marking.

This response achieved all three marking points, for two marks.

The detail of adding to agarose gel and applying a current was enough for mp2.
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This response scored mp1 for gel electrophoresis, but no details were given for mp2 and

comparing the DNA was not enough for mp3.

This answer scored two marks for the DNA sequencing route; mp1 for DNA sequencing and

mp3 for the idea of finding the amount of differences in the base sequence of both plants.
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Question 7(a)(i)

Q07 tested candidates' understanding of Core Practical 1: investigate a factor affecting the inital

rate of an enzyme controlled reaction.

The context was an investigation involving the enzyme phosphatase from mung beans, which

catalyses the conversion of (colourless) phenolphthalein phosphate to (pink) phenolphthalein +

phosphate.

The activity of the enzyme was measured by using a colorimeter to determine the absorbance; as

the concentration of product increased, the solution became more pink and the absorbance

decreased. The effect of temperature on enzyme activity was being investigated, and candidates

were given a detailed method which the students followed.

Q07(a)(i) asked them to describe how to ensure that the concentration of enzyme extract was the

same for all students carrying out the investigation.

There were three marking points for two available marks:

• use the same mass of mung beans

• use the same volume of water

• use the same germination conditions / a named example of a condition which should be

controlled, eg temperature, time after germination starts.

This proved more challenging for candidates than we expected, with almost half not scoring at all,

and only 14% scoring both marks. This may reflect the fact that candidates do not usually prepare

their own enzyme extract during investigations, but it was reasonable to expect them to

understand the principles of this. Errors included:

• using the same number of beans, rather than mass

• imprecise terminology, eg amount of beans, amount of water

• candidates who wrote about ensuring the volume (rather than the concentration) was the

same, eg by using a measuring cylinder or syringe. This was a surprisingly common error.

Mark point 3 was very rarely attempted.

Quite a lot of candidates suggested using a stock solution, ie a single batch which was shared by

all students, and this achieved one mark.
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A clear answer, scoring mp1 and 2.
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A rare example of mp3 for germinating the mung bean seeds for the same time, but mp1

and 2 are not attempted.

This candidate achieved mp1 (same mass of beans) but not mp2 as they stated same

amount of water.
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"Amount" is never the best word to use in biology – think about what you actually mean! It

could be number (eg number of beans), mass, volume, concentration etc.

Using a precise word like this is likely to get you the mark, using amount is not going to get

the mark.

This candidate achieved one mark for the idea of a stock solution which is shared by all of

the students.

This candidate has written an answer about how to ensure all of the students got the same

volume of enzyme extract, rather than the same concentration. It scored zero.
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Question 7(a)(ii)

Candidates were asked to describe how they would ensure the colorimeter readings were

comparable for each of the students.

There were three marking points available for two marks:

• zeroing the colorimeter with water or other suitable colourless liquid

• using an appropriate filter

• ensuring that the cuvette was not scratched or had no fingerprints.

This was done better than Q07(a)(i), perhaps because candidates could remember using a

colorimeter themselves. Almost two thirds got at least one mark, usually for zeroing the

colorimeter with water.

This response gained mp1 for zeroing the colorimeter with phenolphthalein phosphate and

mp2 for the same filter.
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This strong answer gained all three marking points for full marks.

This response did not score. The idea of using the same volume was seen a lot, but is not

creditworthy.

It came close to mp1, but using water as a control is not the same as using it to zero the

colorimeter.
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Question 7(b)(i)

Candidates were given a table showing the absorbance at eight temperatures between 10 and

80°C, and asked to explain the effect of temperature on the activity of phosphatase.

There were five marking points for three available marks; these can be summarised as:

1. as temperature increases the activity of phosphatase increases

2. because molecules have more kinetic energy

3. so there are more frequent collisions between enzymes and substrates

4. the optimum temperature was between 51 and 69°C

5. above optimum temperature the activity of phosphatase decreases because it is denatured.

This question was generally well done, with 58% of candidates scoring two or three marks.

However all marking points showed misconceptions from some candidates, which it may be

helpful to address here:

• this was sometimes lost because candidates were simply referring to the change in

absorbance in the results table, rather than the enzyme activity

• this was sometimes lost as the kinetic energy was not associated with a molecule / particle /

enzyme / substrate

• this was sometimes lost because candidates expressed it as more collisions or more E-S

complexes forming, rather than more frequent/ more likely / more per unit time.

However, this was less of a problem than in previous years, and centres are to be

commended for the improvement on this point

• whilst almost all candidates named an optimum temperature (usually 60°C), this value could

not be assumed from the data given. From the limited range of temperatures tested, the

highest activity was at 60°C, but the optimum could have been anywhere between 51 and

69°C. This was not understood by candidates, even though many of them stated in Q07(b)(ii)

that using smaller intervals would allow the optimum temperature to be more precisely

identified

• this was sometimes lost because candidates were simply referring to the change in

absorbance in the results table, rather than the enzyme activity.

GCE Biology B 9BI0 03 101



This answer scored mp1 in the first 3 lines; mp2 in lines 4-5; mp3 in lines 6-8; mp5 in lines 9-

12. It was a very strong and clearly written response.

102 GCE Biology B 9BI0 03



This response also scored full marks: mp1 on lines 1-2; mp2 on line 3; mp5 on lines 5-9.

Not mp3 as they say that there are more successful collisions and more E-S complexes form,

rather than saying more per unit time.
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This answer is confused in places, but scored two marks.

Lines 1-3 are about absorbance and are incorrect because as temperature increases,

absorbance increases.

Mp1 on line 4 mp2 on lines 5-6. Not mp3 as it says increasing collisions with active site,

rather than increasing the frequency of collisions.
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This candidate scored only one mark; this was mp2 on line 3.

Not mp1 and 5 because they were writing about absorbance, not enzyme activity.
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Question 7(b)(ii)

Candidates were told that there may have been errors in the method used, and that the

investigation was repeated with four changes. They were asked to justify the four changes.

The command word justify requires candidates to give evidence to support something – here

they were being asked to explain the reason for the change. This is something candidates

typically find very difficult, and it was pleasing that so many (85%) were able to justify at least one

of the changes. However, only 6% could justify all four changes; this question discriminated very

well.

The changes were:

• add buffer to each tube of phenolphthalein phosphate because pH might affect enzyme

activity / changes in pH can denature enzymes

• place separate tubes containing the enzyme and substrate into the waterbath before mixing

together so that they equilibrate / reach the same temperature

• use smaller intervals than 10°C so that the optimum temperature can be identified more

precisely

• stop the reaction before 20 minutes so that initial rate can be calculated / so that

substrate concentration is not a limiting factor.

Mp1 and 4 were seen most frequently and mp3 was least commonly achieved.
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This response scored two marks:

• mp1 on lines 1-3

• mp2 on lines 4-8.
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This response achieved one mark - this was mp2 on lines 11-13.

Not mp4 at the start, as they wrote about substrate and enzyme concentration becoming a

limiting factor.

Not mp3 as it was too vague.

Not mp1 as it was very confused.

Although this candidate attempted to justify all four changes, they did not score.

The incorrect explanation for stopping the reaction before 20 minutes (so that the enzyme

did not denature) was frequently seen.
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This excellent response is a very strong answer, gaining all four mark points.
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Question 7(c)

Candidates were asked to give two examples of biochemical processes in plant cells that require

phosphate ions.

Suitable processes included:

• synthesis of ATP

• synthesis of nucleotides or nucleic acids

• synthesis of phospholipids

• synthesis of NADP

• regeneration of RuBP

• phosphorylation of glucose (in respiration).

Over 70% of candidates were able to give at least one example, and around 37% achieved both

marks. ATP and phospholipids were the most common correct answers.

Those who did not score usually named complex, multi-step processes, eg respiration, rather

than focusing on the aspect that required phosphate ions, eg synthesis of ATP.

This strong answer gives more detail than was needed to achieve the marks.

Phosphorylation of ADP to ATP and phosphorylation of glucose are two suitable examples
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for full marks.

This candidate scored two marks – these were the most commonly seen examples.
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Question 8(a)(i)

Q08 tested candidates' understanding of Core Practical 16: investigate the effect of one abiotic

factor on the distribution or morphology of one species. It also included formulation of a null

hypothesis and completion and analysis of a statistical test.

The context was an investigation into whether the number of tar spots on sycamore leaves

(caused by a fungus Rhytisma acerinum) is affected by distance from a road. They were told that

the fungus causing the tar spots is known to be sensitive to sulfur dioxide and oxides of nitrogen

in the air, and grows more slowly when these gases are present. Tar spots were counted on trees

in two locations: close to a busy road, and in parkland far from the road.

In Q08(a)(i) candidates were asked to give a suitable null hypothesis for this investigation.

In previous years, this has proved to be challenging for many candidates, so it is very pleasing to

see that this year over half scored the mark available. However, many candidates are still finding

this difficult. It may help if they remember that a null hypothesis has four main components:

• independent variable: here it is near and far from the busy road

• dependent variable: here it is the number of tar spots on leaves

• the relationship (this will be a difference / correlation / association): here it is a difference

because the data is collected in only two areas (near and far from the road). Each of these is

linked to a particular stats test – if you know which stats test is being used, you know which

relationship to use

• that there will be no (relationship): because it is a null hypothesis. There is no need to include

the word significant at this stage.

The format for writing the null hypothesis does not change. It is as follows:

there will be no (relationship) in the (dependent variable) for (independent variable)

so in this case it will be

there will be no difference in the number of tar spots on leaves for sycamore trees near busy

roads and far from busy roads.

This is the simplest form of null hypothesis to write. There are other forms of wording but they

are more complicated, and it is best to keep it simple if candidates are struggling to get to grips

with it.
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Perfect!
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This null hypothesis includes three of the four elements, but misses out the dependent

variable – number of tar spots on leaves. It therefore scores zero.

This candidate has written about a correlation, rather than a difference, so zero marks.

We know this is not a correlation because the data was collected in two locations (at two

values of the independent variable).

For a correlation, the data will be collected at multiple values of the independent variable

(usually at least five). For an ecology investigation this will usually involve a transect.

GCE Biology B 9BI0 03 115



Question 8(a)(ii-iii)

Q08(a)(ii) and (iii) was a t-test and analysis of the results.

Part (ii) was calculation of the t value.

Candidates were given a table of results including the number of tar spots on 15 leaves from each

location, and the means and standard deviation for each location.

They were given the formula to calcuate the t value. Most were able to do this successfully,

reaching an answer of 2.03. A minus value was allowed at this stage.

Where errors were made and the wrong final answer given, it was often not possible to credit

interim values since no working was shown. Where a wrong final answer was carried forward to

part (iii), ecf was applied so candidates could still get full marks for part (iii).

Part (iii) was analysis of the data.

Candidates were given a table of critical values and asked to analyse the data to comment on the

results of the investigation. There were three main steps:

1. find the critical value: here the number of degrees of freedom was (15 + 15) - 2 = 28, and the

critical value (at p = 0.05) was 2.05

2. compare the calculated t value to the critical value and either accept or reject the null

hypothesis: here the calculated _t_value (2.03) was less than the critical value (2.05), so we

accept the null hypothesis

3. write a simple conclusion, including the word significant, based on what you have found out:

here a suitable conclusion would be "there is no significant difference in the number of tar

spots on leaves close to busy roads and far from busy roads".

Errors were made in each of the steps:

• some did not select the correct critical value, because they did not know how to determine

degrees of freedom

• some did not know the rules for accepting or rejecting the null hypothesis, and they wrongly

chose to reject it

• some got tangled up in writing the conclusion and left parts out, including the word

significant.

Overall almost 60% achieved four marks or more on parts (ii) and (iii), showing they have got to

grips with this. Almost 20% achieved full marks.
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Q08(a)(ii)

Full marks for a correct answer (2.03).

Q08(a)(iii)

• mp1 achieved for correct critical value (2.05)

• mp2 achieved for correct comparison between critical and t value, and correctly

accepting the null hypothesis

• mp3 achieved for a straightforward conclusion containing all the required elements.

An excellent response all round!
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This candidate achieved three marks for Q08(a)(ii) for an answer of -2.03.

However, they scored zero for Q08(a)(iii).

Not mp1 as they did not indicate a critical value in the table or the text.

Not mp2 as they said the t value was less than the critical value, but then rejected the null

hypothesis.

Not mp3 as the conclusion referred to amount of tar spots, not number.
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Q08(a)(ii)

This candidate obtained the wrong final value (0.99) in part (ii).

However, they had enough interim values written in the calculation to score two of the three

available marks.

The wrong value was taken forward to part (iii) and treated as though it was the correct

value, under ecf.

Q08(a)(iii)

Not mp1 as the wrong critical value was circled in the table (2.13).

Not mp2 as although they stated that their calculated t value was not greater than the

critical value, they did not state whether to accept or reject the null hypothesis (they should

have accepted it).

Mp3 for the conclusion on lines 1-4.

Always show your interim working. Here the candidate gained two of the three available

marks, even though the final answer was wrong.

This candidate got the correct t value in part (ii), however they scored zero for part (iii).
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Not mp1 as the wrong critical value was selected.

Not mp2 as there is no reference to accepting or rejecting the null hypothesis.

Not mp3 as there is no conculsion. The statement "the data is not significant" is

meaningless.
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Question 8(b)

Candidates were asked to justify two improvements to the method used by the student.

The command word justify requires candidates to give evidence to support something – this is

different to the previous question asking candidates to justify something (Q07(b)(ii)) because here

they had to suggest the improvements, as well as giving the reasons behind them.

There were four marking points for two marks; these can be summarised as:

1. selecting leaves from more than one tree / selecting leaves from trees in other locations so

that the results are more repeatable / representative

2. selecting leaves or trees using random sampling in order to avoid bias / measuring leaves in

order to calculate number of spots per cm2

3. controlling another variable so that distance from the road is the only variable affecting

number of tar spots / giving an appropriate reason

4. selecting trees at different distances from the road in order to test for a correlation

/measuring levels of air pollution in order to test for a correlation.

Candidates found this very challenging, with only 35% scoring one mark or more. The biggest

problem was candidates who gave sensible improvements, but no reasons for them; this was the

most common error that we saw.

Where candidates did suggest reasons, there were several commonly seen answers which did not

score.

1. A lot of candidates suggested selecting more than 15 leaves from each tree; this was not

necessary, as 15 was a big enough sample. Some also suggested that the reason was so a

mean could be calculated, but this was done with 15 leaves.

2. Both alternatives of this marking point were seen, and this was the most commonly achieved

mark in this question.

3. Some candidates suggested controlling a variable, eg the height the leaves were selected

from (which was a good idea), but then gave a reason such as "because height on tree might

affect number of tar spots". We were looking for a specific reason linked to the infection, eg

that lower leaves are closer to the fungal spores on the ground or that lower leaves are closer

to the source of the air pollution.

4. The most common reason given for this was simply to collect more data.
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This candidate suggested two good improvements, but did not give a reason for either, so

scored zero.

This candidate attempts to justify their first improvement, but we are not accepting

choosing more than 15 leaves.

They make two further suggestions of improvements, but do not justify these, so zero

marks.
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This candidate achieved mp2 in lines 1-3.

They then attempted mp1 but gave an unsuitable reason – using different locations would

make the data more representative, not remove bias.

This candidate achieved mp4 in lines 1-4.

They then suggested choosing more leaves from each tree, so no further credit.
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This strong answer gains mp2 and then mp3 for the idea of same height on tree –

candidates had been told that the fungal spores overwinter in dead leaves on the ground, so

this was a valid point.

This well-written answer scores mp2 and mp1.
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Question 9(a)

Q09 tested candidates' understanding of transport in plants, including Core Practical 8:

investigate factors affecting water uptake by plant shoots using a potometer.

Q09(a) asked candidates to explain one way in which xylem vessels are adapted for their function

of carrying water in plants. There were two marks available for this: the first mark for describing

the adaptation and the second for explaining how this facilitated water transport.

The mark scheme included four pairs of linked statements. The most commonly seen answers

related to lignin making the vessels waterproof or strong (so they could withstand high pressure)

and to them being hollow to allow free water movement.

This question was very well answered.

This achieved mp3 and 4.
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This response achieved mp7 and 8.

This response did not achieve mp3 as lignin was not mentioned. However it achieved mp4.
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This response achieved mp1 and 2.

Another response achieving mp1 and 2.
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Question 9(b)(i)

Candidates were given a graph showing the rate of transpiration in oat seedlings over one day.

They were asked to calculate the mean rate of change in transpiration from 5 to 13 hours, and to

give their answer to 1dp.

The first step was to read the values for rate of transpiration at 5 and 13 hours from the graph.

Candidates should then have carried out a simple calculation, as follows:

(rate at 13 hours - rate at 5 hours)/8 = 25.3 (answers in the range 25.0 to 25.6 were accepted)

Our perception when marking was that candidates did well on this question, but in fact just over

half scored the mark available. Problems included:

• not reading values from the graph correctly (including the times) - this was by far the biggest

problem

• not carrying out the correct calculation from the readings obtained

• not giving the answer to 1dp.
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This candidate correctly read the two values from the graph within the tolerance allowed.

They subtracted correctly and divided by 8 to achieve the correct answer given to 1dp.
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This candidate did not read the values from the graph very accurately. However, they would

still have been just within tolerance if they had divided the numerator by 8 (the number of

hours) rather than carrying out what looks like a percentage calculation. So no marks.
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This candidate correctly read both values from the graph and subtracted them. They did not

carry out the last step (dividing by 8) so did not score.
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This candidate read a wrong value from the graph (15 hours instead of 13 hours).

Although they carried out the rest of the calculation correctly, their answer was outside the

range of tolerance accepted, so they did not score.

If you are reading any values from a graph, take time to make sure you are doing this

accurately, and that you have read the scale properly – you will lose marks if you do not do
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this!
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Question 9(b)(ii)

Candidates were asked to explain the shape of the graph (showing transpiration rate in oat

seedlings) over the 22-hour period.

There were five marking points for three marks and we were looking for clear statements about

what was happening, when it was happening and why it was happening, eg between 5 and 13

hours the rate of transpiration increased because light intensity / temperature increased.

Many candidates found this very challenging because:

• they were not able to read time values accurately from the graph. Many took a very relaxed

approach to the data, and were often as much as 2 hours out in describing the timing of

events

• they did not consider the sense of what they were saying, eg that it became dark at 13 hours

(1pm)

• they used imprecise, non-scientific language, eg the sun was out / there was more light,

rather than referring to light intensity increasing

• some tried to explain the graph in terms of changes in humidity and wind speed, despite

being told these had been controlled.

This question also showed that many candidates have a very shaky understanding of

transpiration, and some tried to explain it solely in terms of photosynthesis. We found similar

problems when transpiration was last tested in the 2022 series. This is an area which centres

could profitably work on, in order to improve understanding.

Overall, only 12% scored all three marks, and almost 40% scored zero. The most commonly seen

marking point was mp2, that stomata are closed in the dark; this was the only marking point that

did not require an accurate time link.
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This candidate had problems reading accurately from the graph. On lines 1-2 they refer to 0

to 6 hours (should have been 1 to 5 hours) and 20 to 24 hours (should have been 21 to 23

hours).

They use terms like "the sun is directly overhead" and "the sun is falling", rather than

referring to light intensity or temperature.

They scored one mark, mp2 on line 2-3 for stomata being closed in the dark.
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If your answer depends on reading times accurately from a graph, make sure you have done

this carefully – lack of precision costs marks!

This answer scored three marks:

• mp2 on line 2 for stomata closed in no light

• mp1 on lines 2-3 for low rate of transpiration when no light (not for the statement about

0-5 hours, as no data for 0 hours on graph)

• mp5 on lines 7-9 for 13-21 hours, light intensity falls, transpiration decreases.

Not mp4 as they describe it as optimum light intensity, and do not refer to the effect on

transpiration.
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This response scored mp2 only, for stomata closing at night.

They describe the shape of the graph without explaining at the start. When they begin to

explain on line 3, there are no links to changes in temperature or light intensity, so no

further marks.
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This response scored one mark; mp1 on lines 1-4 (rate of transpiration increases… from 5-13

hours… light intensity increases).

Not mp4 as although they say that transpiration peaks at 13 hours they do not explain why.

Not mp5 because although they say transpiration decreases from 13-21 hours, they link this

to the sun setting.

This candidate scored zero for a description of the graph without any attempt at

explanation.
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This answer scored three marks:

• mp 2 on lines 1-2

• not mp3 on lines 4-8 as no reference to increase in transpiration rate

• mp4 on lines 8-10

• not mp5 on lines 11-13 as they say after 15 hours (should be after 13 hours)

• mp1 on lines 14-15.
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Question 9(c)

Candidates were given diagrams of two types of potometer and asked to evaluate which would

be better to measure the rate of transpiration.

Potometer A was a classic Ganong’s potometer which measured water uptake through the

movement of a bubble along a capillary tube with a scale.

Potometer B was a mass potometer which measured water loss though the change in mass as it

was positioned on an electronic balance.

There were six marking points for five marks; 23% of candidates scored zero on this, but around

65% scored one or two marks and 10% scored three marks. Higher scores were rare.

The most commonly seen marking points were mp1, mp3, mp4 and mp6.

This question showed some common misconceptions:

• that the mass of the water lost would be too small to measure on the balance

• that the mass of water lost could not be converted to a volume, so potometer A must be

better

• that the mass of gases lost (through respiration or photosynthesis) would make the results in

potometer B invalid

• that the root in potometer B would get in the way, so A would be more accurate

• that the lack of an oil layer on the reservoir of potometer A made it less valid.

It was clear that some candidates had carried out an investigation with a potometer (usually type

A), but some wrote about the difficulties of air bubbles in the shoot and the ability to reset the

position of the bubble on the scale, without linking this to the measurement of the rate of

transpiration.

This was a challenging question which discriminated well.
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This was a very strong answer showing understanding of the two types of potometer and

the ability to recognise the strengths and weaknesses of each.

It was one of only three to score full marks on this question: * mp4 on lines 1-2 * mp3 on

lines 2-4 mp1 on lines 4-5 * mp2 on line 6 * mp6 on lines 8-9 * mp3 again for the idea that

air bubbles might disrupt the transpiration stream in Potometer A.
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This is a thoughtful answer, which scored three of the five marks:

• mp6 on lines 3-5

• mp3 on lines 8-10

• mp4 converse at the end.

This answer scored one mark only, mp1 on lines 3-4.

It came close to mp3 in the comment about bubbles in the shoot, but did not link this to

changes in water uptake.

The comment at the end about the oil layer in Potometer B, and the reservoir without an oil

layer in Potometer A did not gain credit, as the reservoir did not need an oil layer.
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This answer scored one mark only, mp1 on lines 4-5.

They came close to mp4 at the end, but did not explain the advantage of it being able to be

reset, ie that repeats can be done more easily.

148 GCE Biology B 9BI0 03



This candidate did not provide any evidence to back up their decision, so no marks.
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Question 9(d)(i)

Q09(d) tested knowledge of the movement of sugar from the leaves to the roots of a plant.

In Q09(d)(i) candidates were shown an investigation where a single leaf of a plant was supplied

with carbon dioxide containing the radioisotope 14C. They were told that the stem of the plant was

cut after a few hours and the cut section was placed on a photographic film, where any

radioactivity would cause darkening of the film.

They were asked to shade a labelled diagram of a section through the stem, to show which areas

would be darker.

This was very well done, with over 90% of candidates shading the phloem and nothing else.

Candidates who did not score shaded the xylem, the cortex or the whole section. A number left

this blank.
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This is what we were hoping to see for one mark.
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Question 9(d)(ii)

Candidates were asked to name the radioactive sugar which caused the darkening on the film.

Around 60% were able to correctly name sucrose. The most common wrong answer was glucose,

although a variety of other compounds were named including starch, maltose, fructose and

carbon monoxide.
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Question 10(a)

Q10 tested candidates' understanding of in-situ conservation and human influences on

ecosystems in marine habitats.

Q10(a) gave candidates information about legal protection for coastal areas around the UK and

asked them to comment on the benefits and difficulties of in-situ conservation in coastal and

marine sites. We were looking for benefits and difficulties specific to these sites, not a generalised

list. Some candidates found it easier to recognise the specific difficulties, rather than the benefits.

The mark scheme can be summarised as:

1. prevents habitat loss / prevents named damage to habitat. We did not accept protects the

habitat, as this was given in the stem of the question

2. maintains food chains

3. (stay in own habitat so) does not affect behaviour / less vulnerable to disease

4. increased education / public awareness

5. animals may migrate in and out of protected areas

6. some commercial or leisure activities prevented

7. people may break the law / difficult to enforce the law

8. difficult to monitor species over a large area.

We ignored the idea of cost, as it would be impossible for candidates to quantify this.

This question was generally well done, with over half of candidates gaining at least two marks.

MP3, 6 and 7 were most commonly seen. The main problem was responses which were too

vague at this level. A small number of candidates confused in-situ conservation with ex-situ

conservation, and wrote about the benefits and difficulties of keeping marine organisms in tanks.
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This response scores two marks:

• mp3 for the idea that it "avoids the effects of domestication so they can live how they

naturally would". The comment on "less disruption" was not enough for mp3.

• mp7 for the idea that the species may not be completely protected, eg poaching could

still take place. Without the example this marking point would not have been achieved.
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While all four of these comments were true, there was not enough detail in any of them for

credit.

They did not suggest why it was an advantage for the animals to remain in their habitat, or

how the ecosystem was not disrupted, eg by food chains being maintained.

With further information on each point, this answer could have gained three marks.
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This response scored zero. The first section (on benefits) contained two main ideas:

• that it was better for organisms to stay in their own habitat because they had perfect

living conditions. This was too vague to gain credit

• that it was cheaper than ex-situ conservation; however, the mark scheme made no

reference to costs.

The second section (on difficulties) focused mainly on the problems of things being eaten by

their natural predators, eg birds eating fish. It is not the role of the MCZ to prevent this

happening.
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This well-organised answer gained full marks:

• mp2 for food chains maintained

• mp8 for hard to keep track of species numbers

• mp6 for may damage the economy of coastal towns which rely on fishing

• mp7 for people may ignore the regulations.
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This strong answer achieved full marks:

• mp3 for the idea that behaviour does not change

• mp2 for food webs not being affected

• mp5 for animals migrating in and out of protected sites

• mp7 for illegal fishing and people not following the law.
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Another strong answer achieving full marks:

• mp1 for less stressful than being kept in tanks

• mp5 for the idea of migrating out of protected areas

• mp6 for the idea of fishermen losing jobs or income

• mp8 for harder to monitor because they are not kept in tanks.
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Question 10(b)

Candidates were given information about the importance of seagrass meadows as a habitat, and

about a pilot study to plant seagrass meadows off the coast of Wales. There was no credit for

copying information from the stem, but credit was given when candidates commented on this, or

expanded on it.

The mark scheme contained indicative points in three main areas:

• E points (general effects of seagrass meadows) eg carbon storage, protection from coastal

erosion, role in food chain, role in protection of commercial fishing, role in maintaining

biodiversity, ie supporting a range of species (not just fish), production of oxygen and

reduction in ocean acidity;

• B points (benefits of pilot study) eg general benefits, eg small scale to study effects,

contributes to knowledge and research, seagrass is declining very fast so action is needed,

increased local biodiversity; and benefits specific to this study eg details of method

(biodegradable bags, rope pegged to sea floor, bags contain sediment with minerals), should

legally protect this newly planted area, uses seeds from UK sites;

• P points (problems with the pilot study) eg general problems eg factors causing decline of

seagrass still exist, existing meadows should be protected by law; and problems specific to

this study, eg a very small area was planted, seeds were removed from other UK sites and

this may damage existing sites, collecting seeds by hand is very time-consuming, very low

germination rate, germination takes a long time and there is no long term data on success

rate, details of method (pegged-down rope may harm organisms living on the sea bed, bags

of seeds may be eaten by fish).

No prior knowledge of seagrass was assumed, but the information given allowed candidates to 
draw in other areas of the A level specification, and their wider knowledge. This was 

an opportunity to assess the impact of a project on a real situation, and to bring together a 

reasoned evaluation. It was pleasing to see so many candidates doing well on this, and almost 

70% reached level 2 or above.

The biggest problems were:

• candidates who copied information from the stem and did not comment on it – this did not

gain credit

• candidates who wrote only about E points and therefore confined themselves to level 1.

Generally, candidates found it easier to write about the E points, perhaps because so many

pointers were given in the stem of the question

• candidates who had a header "importance of the pilot project" but then went on to make

general E points; these were credited as E points, but it meant than they had not made points

about the pilot project and therefore limited which level they could achieve.

Indicative content E1, E4, E5a, E5b, B8, B9, P1, P5a, P5b, P7 and P8 were seen most often, but all

indicative content points were seen. Around 26% of candidates achieved level 3, and they

produced some excellent, thoughtful answers.
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This candidate spent a lot of time copying information from the stem without further

comment, and no credit was given for this.

They commented on the general effects of seagrass (E points) and the benefits of the pilot

project (B points) and scored two marks:

• E5a for the comments on fishing for cod, halfway down the first page.

• B9 at the bottom of the first page – the pilot project is important because so much

seagrass has been lost.

This resulted in Level 1, two marks.

Don’t just copy information from the stem, this will not gain marks. You should always make

a comment on the information in the stem – expain why it is important, or why it is having

that effect.
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This response scored Level 2, four marks.

They commented on the general effects of seagrass (E points), the benefits of the pilot

project (B points) and the problems (P points).

They scored as follows:

• E1 in their first bullet pointed section

• E4 for the comments on preventing coastal erosion and protecting coastal habitats

• B9 for the importance of the pilot project

• P7 for the idea that the things causing decline of seagrass have not changed.

Not quite enough for E5a at the end.
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This response scored Level 1, three marks.

It included general effects of seagrass and achieved the following points:
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• E4 for the comments on coastal erosion, E1 and E5a.

Although they had a section starting "Pilot project is important …" the points they made here

were the general benefits of seagrass and not specific to the project, so these did not gain

credit as B points.

This answer scored Level 1, three marks.

It included general effects of seagrass (E points) and problems with the pilot study (P points).

This candidate achieved E5a, for the comment on commercial fishing; and two P points for

the comments on low germination rate and the idea that it may not be worth the cost.

They did not achieve E1 as although they recognised seagrass stores a lot of carbon (this
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was in the stem), "a benefit for the environment" was too vague.
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This answer scored Level 3, nine marks.

It contained general effects (E points), benefits of the pilot study (B points) and problems (P

points), as follows:

First page

Comments on E5a (commercial fishing), E5b (food chains), P7 (problems causing the decline
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are still there)

Second page

Comments on B8a (method - biodegradable bags), E1 (climate change), B8b (method -

sediment containing minerals), P1 (only 2 hectares), P5a (low germination rate), P5b (no long

term data).

So, nine points overall, 3xE, 2xB, 4xP. This meets the criteria for nine marks.
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This very strong answer scored Level 3, 8 marks, as follows.

On the first page

E1 for comments on climate change, E2 for ocean acidification, E5b for the importance in

maintaining food webs, E5a for commercial fishing, E4 for coastal erosion.

On the second page

B9 for the importance of the pilot project, and several problems related to the pilot project:
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P5b, P5a, P1 and P7.

The answer covered general effects (E points), benefits of the pilot study (B points) and

problems of the pilot study (P points), so was a level 3 answer.

There were 10 points overall: 5xE points, 1xB point and 4xP points. It was limited to 8 marks,

as the requirement for 9 marks was at least two each from B and P.
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This very strong answer scored Level 3, 9 marks. It included general effects of seagrass (E

points), benefits of the pilot project (B points) and problems with the pilot project (P points),

as follows:

First page

Comments on E1 (climate change), E4 (coastal erosion), E5b (food chains), E6 (biodiversity)

Second page

Comments on E5a (commercial fishing), P9 (protection of existing meadows), P7 (factors

causing decline still remain), B5 (local biodiversity), P1 (small area), P5a (low germination

rate), P5b (long time to have an effect), B8a (biodegradable bags), P6 (time-consuming to

collect seeds).

Overall there were 13 points: 5xE points, 2xB points, 6xP points. This met the criteria for 9

marks.
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Question 11(a)(i)

Q11 tested candidates' understanding of microbial techniques, including Core Practical 12:

investigate the rate of growth of bacteria in liquid culture.

Q11(a) gave candidates information about bacteria grown in liquid culture, which were then

counted by serial dilution and plating. A diagram set out a dilution series, and candidates were

told how many colonies were counted on each plate. They were also reminded that each colony

represented a single bacterium in the original culture.

The mark scheme allowed them to use tubes C, D or E to calculate the number of bacteria, or a

mean taken from two or three of these.

Responses to this question were very mixed. Around 35% scored at least one mark; many more

knew how to carry out the calculation, even if they made errors as they were doing it. However,

some candidates were unsure how to deal with this.

Some candidates forgot that 0.5cm3 was taken from the final culture to be plated, and so ended

up with an answer half of what it should have been. They could still score mp1.

Quite a few candidates obtained an answer which was a factor of 10 out (almost always low); they

should be encouraged to use any scaffolding which is provided for them in the question. Here

there was a partially completed row in the table to help them to calculate the dilution factor for

each tube, but many ignored it.
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This candidate used the row in the table on page 1 to calculate how much each tube had

been diluted.

They decided to work with tube D, and noted there were 13 colonies from 0.5cm3 of culture,

so 26 from 1cm3.

They noted that it had been diluted by a factor of 10,000.

They used the fact that each colony represents a single bacterium to obtain a value of

260,000 bacteria.

They then correctly converted this to standard form for two marks.
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This candidate also completed at least part of the table on page 1 and chose to work with

the data from tube D.

Their calculation was correct, but they forgot that 0.5cm3 of the final tube was taken and

added to the plate, so they should have doubled their final answer.

This scored mp1 only.

In a multi-step process like this, check your final answer by looking back at the diagram and

make sure you have considered all the steps.
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This candidate did not complete the table on page 1 and they also chose to work with the

data from tube D.

Unfortunately, they did not correctly calculate the dilution factor.

They remembered that 0.5cm3 of the final tube was taken, and doubled their answer, and

gave the final answer in standard form. However it was a factor of 10 out, so they scored

zero.

If you are given a row in a table to complete, it will help you with the calculation.

It is always worth doing this, even if there are no marks for filling it in.
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Question 11(a)(ii)

Candidates were given a typical population growth curve for bacteria (where Log10 number of

bacteria was plotted against time) and asked to explain the shape of the graph.

For each of the four growth phases, we wanted to see three pieces of information:

• the name of the phase, or the time it was taking place eg lag phase / 0 to 1.3 hours

• what was hapenening, eg slight increase / slow increase / very little change in numbers of

bacteria

• why it was happening, eg bacteria are adjusting to conditions.

This proved very challenging for many candidates. The main problems were that:

• some candidates had difficulty reading the times off the graph (a similar problem to those

encountered in Q09(b)(ii)); here it was not such a problem, as they could name the phase

instead of giving times

• some candidates named the phase, but did not describe what was happening to the numbers

of bacteria; for some reason this was particularly a problem in the death phase

• some candidates did not give a reason for the change in number of bacteria; this was

particularly a problem in the log phase.

Many candidates started well and gained mp1, but then left out critical pieces of information in

other phases. Mp1 and 4 were most commonly achieved. Overall almost 63% of candidates

gained at least one mark. Four mark answers were rare.
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This well-organised answer scored all four marks. In each case they identified the name of

the phase of growth, stated what was happening eg slight increase, rapid increase, etc
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and gave a reason to explain why it was happening.

This candidate scored zero. They did not name any of the phases, and their timings read

from the graph were not always accurate.

However, the biggest problem was that they simply described the shape of the graph and

did not attempt to explain it at all.

Read the command word carefully, and make sure you give the information that is required.

Giving a description when an explanation is needed will lose marks.
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This candidate also scored four marks. A clear account of what is happening in each stage,

and why.
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This response scored one mark, mp1 only. For this stage they named the phase, said what

was happening (not much growth) and gave a reason (bacteria getting used to the

conditions).

They attempted mp2 and 3, naming both of these phases and saying what was happening,
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but did not give a reason for the change in number of bacteria.

For mp4 they named the phase and gave a reason (build up of toxic waste), but did not

describe the change in number of bacteria (that it was decreasing).
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Question 11(a)(iii-iv)

These were two linked questions.

In part (iii) candidates were asked to calculate the exponential growth rate constant, k, for the

population growth curve in part (ii).

In part (iv) they were asked to use this to find the mean generation time, g.

In both cases, they were given the formula to use.

Candidates managed these questions very well, with over 55% gaining all three marks. Where

marks were lost it was usually because they used the values 102 400 and 400, rather than the

logs of these values, or because they rounded incorrectly.
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Q11(a)(iii): This candidate calculated the correct value for k to 2dp for two marks.

Q11(a)(iv): They correctly used their answer to part (iii) to calculate the value of g as 25.53.
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This candidate did not obtain the correct answer to part (iii).

Although it is difficult to tell from their working, the answer of 99667.8 is obtained if the

values 102 400 and 400 are used, rather than the log values 5.01 and 2.6. This was a

common error.

The answer to part (iii) was carried forward under ecf, so it was possible to obtain the mark

for part (iv) if this calculation was carried out correctly.

However, an error was made in the part (iv) calculation, so this candidate scored zero for

both parts.
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This candidate made an error in part (iii) by using the value 204 in the denominator (instead

of 3.4). Their answer to part (iii) was therefore wrong and scored zero.

It was carried forward to part (iv) under ecf and the part (iv) calculation was carried out

correctly, so they scored one mark for this.
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Question 11(b)

The previous parts of Q11 had all been about serial dilution and plating. Candidates were now

told that measuring turbidity using a colorimeter was an alternative method to measure the

growth of a bacterial population. They were asked to assess the advantages of each method.

Many candidates knew the features of the two methods and were able to compare them, for

example:

• that turbidity was quick and serial dilution and plating took longer

• that serial dilution and plating counted only living bacteria, but turbidity counted living and

dead

• that serial dilution and plating was a direct count, but turbidity required a calibration curve

• that errors were more likely to be made in serial dilution and plating

• that serial dilution and plating did not require expensive equipment but turbidity did.

This question did not require information about both methods for each point, as a "Compare

and contrast" question would. It asked for advantages for each method.

Many candidates wrote about the disadvantages of the methods and, although they clearly knew

the features of the two methods, lost marks because they did not answer the question.

Overall, 50% of candidates gained either one or two marks on this question, and around 30% did

not score.
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This clear answer included two advantages and scored mp7 and 1.
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This answer contained several appropriate ideas: the potential for error, cost, the time it

takes to collect results and the possibility of contamination.

However, only one of these was expressed as an advantage, so this answer scored one

mark, mp7.

If the question asks for advantages, make sure this is what your answer gives – you will not

200 GCE Biology B 9BI0 03



get marks for listing disadvantages.

This candidate wrote a comprehensive answer which covered both advantages and

disadvantages for both methods. The disadvantages were ignored, and they had given

enough advantages to gain full marks:
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• mp5 and 6 on line 1

• mp1 on line 8

• mp2 on line 9.

This was a very strong answer which gained full marks. The candidate stuck to the brief and

described only advantages, but gave supporting comparative information about the
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alternative method in each case.

The marking points achieved were:

• mp6 on lines 1-3

• mp2 on lines 3-6

• mp1 on lines 7-8

• mp7 on lines 12-15.
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Paper Summary

Based on their performance in this paper, candidates should:

• Ensure that they are familiar with the command words used in this specification, and bear

these in mind when answering questions.

• Make sure that they know the key points of all of the core practicals, and are able to modify

these if needed to suit a new context, eg changing the concentration of mineral ions rather

than changing the concentration of sucrose when investigating growth of a pollen tube.

• Get into the habit of considering the reasons for each step in a practical procedure, as this

will help them to justify the steps when asked to do so.

• Identify where errors are likely to be made within a practical procedure, and what the effect

of these errors would be.

• Take care when reading values from graphs, and always check the scale that has been used.

• Practise carrying out the mathematical procedures outlined in the specification, including

conversion between different SI units, manipulation of a dilution series, calculation of the test

value and analysis of stats tests.

• Always show their working in calculations, as marks are often available for interim steps, even

if the final answer is wrong.

• When answering level-based questions take account of the information that is given in the

stem (in text, diagrams, graphs etc) and use this to inform their answer. Marks are not

available for simply copying from the stem, so they should comment on the information given

and use their own knowledge to support this.
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Grade boundaries

Grade boundaries for this, and all other papers, can be found on the website on this link:

https://qualifications.pearson.com/en/support/support-topics/results-certification/grade-

boundaries.html
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