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Introduction
The AS paper 2 allowed candidates the opportunity to show their knowledge and understanding of

the topics they have covered during the course. It also enabaled them to apply this knowledge and

understanding to new situations and novel contexts. Most candidates attempted all questions and

there was no evidence of students being short of time. The mean mark for this paper showed a

slight improvement on the equivalent paper from last year.
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Question 1 

Question 1 required candidates to explain how the gas exchange system of an insect is adapted for

efficient update of oxygen. The very best candidates were able to explain that the insect absorbs

oxygen through spiracles into trachea and then into tracheoles. That the oxygen diffuses from the

tracheols directly into the respiring cells. The tracheoles also provide a large surface area for

diffusion and are thin walled so that the diffusion distance is short. Other credit worthy points were

that insects have air sacs to provide a reservoir or store of oxygen and abdominal contractions

enable ventilation movements to take place.

This response scored 3 of the possible 4 marks available. It gained credit for reference to oxygen

passing from spiracles to trachea and into tracheoles. It also stated that tracheoles provide a high

surface area. The response gains a third mark for explaining that the insect has air sacs that act as

reservoirs for oxygen.
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The reponse also gives other details about

tracheoles but these are alternatives of the same

marking point.

To score full marks candidates need to comment

on other structures not just tracheoles.

This response scores 2 marks.
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This response scores 2 marks for reference to air

moving through spiracles, trachea and then

tracheoles and for reference to diffusion.

The description of the traceoles as fine tubes was

not enough for an explanation that thin walled

tracheoles provide a short diffusion distance.
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Question 2 (b) (i)

Question 2 provided students with data from an experiment to determine the osmotic potential of

onion cells by using the method of incipient plamaolysis. Candidates were told that the point of

incipient plamolysis is when 50% of the cells are plamolysed.

In this item candidates needed to recognise the point of 50% plasmolysis and read the value in mol

dm  and then use this value to determine the equivalent osmotic potential in kPa from the table.

Some candidates failed to get full credit as they failed to include the minus in front of their osmotic

potential.

This response scores full credit.
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It gains marks for for identifying that the osmotic

potential of the cell is equivalent to the 50%

plasmolysis and has a value from the graph of

0.425. They then use this value to find the

corresponding osmotoc potential lies between

-1120 and -1280 kPa.
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This response also scores all 3 marks.
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It gains marks for correct reference to using the

value for 50% of cells plasmolysed from the graph

which corresponds to a concentration of 0.425 mol

dm  and using this value to read off the value of

above -1120 kPa.

Question 2 (b) (ii)

In question 2(b)(ii) candidates were required to explain why the plant tissues were left in sucrose

solution for 10 minutes before the cells were observed. Most reponses correctly explained that

time is needed to allow the cells to undergo osmosis and for the water to move by osmosis out of

the cells. Fewer candidates gained the second mark for explaining that this would ensure an

acurate value of the osmotic potential.
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Question 3 (a) 

In Question 3(a) almost all candidates could correctly calculate the cardiac output for the heart with

a stroke volume 120 cm

3

 and heart rate of 160 beats min 

-1

.

Question 3 (b) 

In question 3(b) candidates needed to analyse the data to explain the relationship between heart

rate and cardiac output. Most reponses explained that as heart rate increases so does cardiac

output. Far fewer candidates explained that stroke volume increases from 110 cm

3

 to 120 cm

3

 then

stayed constant at this volume.

This responses scores both marks.

It gains marks for explaining the increase in cardiac

output with increased heart rate. It also gains the

second mark for explaining that the stroke volume

stays the same after 100 beats per minute.

To gain full marks on a 2 mark question candidates

ust make two clear points.
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This response also scores both marks.

The first mark for explaining that as the heart rate

increases the stroke volume increases from 100 to

120 cm

3

 and stays here. The second mark for

writing that as the heart rate increases the cardiac

output increases.
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Question 3 (c) (i)

Question 3(c)(i) proved challenging for many candiadtes with few scoring above 1 mark. Most

responses could explain the route of the nerve impulses from SAN to AVN and then onto the

bundle of His and Purkyne fibres. Only the best reponses refered to an increase in frequency of

impulses arriving at the SAN and very few explained that more of the venticle would contract.

This response is typical of most of the candidate responses to this item.

It gains 1 mark for the route that the impulses take

during the cardiac cyle. No reference to increase in

frequency of impulses arriving at the SAN and no

reference to more of the ventricles contracting.

As in other questions candidates need to ensure

that to score 3 marks they must make 3 distinct

and clear points.
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Question 3 (c) (ii)

Item 3(c)(ii) required candidates to explain why athletes who train for long distance races often

have low resting heart rates. Full marks were obtained by explaining that training increases the

thickness of the heart muscle or walls of the venticles. This would lead to an increased stroke

volume so that the same cardiac output could be achieved with fewer beats. Thus at rest sufficient

glucose and oxygen can be delivered to allow respiration in cells.

This response scores 2 marks.

It gains 1 mark for explaining that the athelete's

heart as having hypertrophy which is equivalent to

more heart muscle. It also gains a second mark for

more blood in one contraction which is a

description of a larger stroke volume.
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To gain full marks the candidates needed to

include reference to the same cardiac output

therefore delivering sufficient oxygen and glucose

to the cells with fewer beats.
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This response also scores 2 marks.

It gains credit for increased stroke volume and for

reference to maintaining the same cardiac output

with less meaning fewer beats.

The response does not refer to increase in heart

muscle or supply of sufficient oxygen or glucose to

cells to allow respiration.
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Question 4 (a) 

Question 4(a) asked candidates to explain the shape of the heamoglobin dissociation curve. Some

responses described the shape of the curve but failed to explain why it is the sigmoidal shape. A

few candidates wrote about the different positions of the curves for different species.
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This response scores all 3 marks.
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It gains credit for explaining that the shape of the

curve is due to the fact that binding of the first

oxygen molecule is difficult but this leads to a

change in shape of the haemoglobin molecule so

binding of further oxygen molecules is easier.

The first line of the response about the further to

the left the curve is irrelevant as it describes the

position not the shape of the curve.
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This response scores 2 marks.
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It scores 2 marks for explaining that the first

oxygen molecule binds less readily to the

heamoglobin than the second and third oxygen

molecules.

However the response does not link these ideas to

the shape of the curve or the change in the shape

of the haemoglobin molecule.
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Question 4 (b) 

This item required candidates to calculate how much more oxygen is released as the partial

pressure falls from 10kPa to 5kPa in the mouse than in the cat.

This response scores all 3 marks.

The candidates correctly reads the values from the

graph of 80 and 31 kPa for the mouse and 95 and

50 kPa for the cat.

They then calculates the fall for each species as 49

and 45.

Finally they subtract these values to obtain the

correct answer of 4kPa.

The response clearly shows the working at each

stage.
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This response scores 1 mark.

This response scores only the first marking point.

The candidate has correctly recorded the values of

10kPa and 5kPa for the mouse and for the cat

from the graph.

Although the candidate has correctly recorded the

values for the mouse and for the cat from the

graph he has not subtracted these to obtain the

fall in kPa nor compared the difference in falls.
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Question 4 (c) 

This item required candidates to explain the difference in position of the mouse haemoglobin and

elephant haemoglobin dissociation curves.

This response scored 3 marks for explaining that the mouse has a larger surface area to volume

ratio than the elephant. They also explain that the position of the curve for the mouse haemoglobin

indciates a lower affinity for oxygen. They also refer to the mouse having a higher respiration rate.

Although this response gains 3 marks it could have

also referred to the mouse as losing more heat.

Candidates should develop and include all of the

stages in their answers and in this case having

written about larger surface area to volume they

could have commented on the greater rate of heat

loss.

Question 4 (d) 

Almost all candidates correctly drew the curve to the left of the horse haemoglobin.
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Question 5 (a) 

In question 5(a) most candidates could correctly explain how gel electrophoresis separates

molecules.

This item scores 2 marks but actually illustrates all 3 marking points.

In the first line it gains the first mark by referring to

the use of an electric current to separate the

molecules. It then goes on to explain that the

separation results in smaller molecules moving

faster and finally that molecules move according to

their charge.
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This response also scores 2 marks.

It gains credit for using electricity to separate

molecules it also gains credit for smaller molecules

move faster and also makes reference to

molecules being charged.

Sometimes more points are worthy of credit than

the total marks available. So in this item many

candidates made 3 valid points but scored 2 as it is

the maximum available.
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Question 5 (b) (i)

Question 5(b)(i) told candidates that protein molecules in solution do not separate as easily as DNA

fragments. Candidates were then asked to explain how the protein molecules in solution should be

treated so that they can be separated by gel electrophoresis.

This reponse scores 2 marks for explaining that smaller fragments need to be produced and a

buffer solution should be used.

This candidate understands that large protein

molecules need to broken up into fragments. They

also appeciate that a buffer solution should be

used.

The response could have also included how the

fragments are produced by digesting the protein

molecule using protease.
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This response also gains both marks.

It explains that the protein needs to be broken into

smaller fragments using a protease enzyme.

Candidates are more likely to score if they can

name the enzyme such as protease in this case.
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Question 5 (b) (ii)

In question 5(b)(ii) candidates were required to analyse the information shown in the photograph

to explain how this banding pattern can be used to confirm that these are separate species of fish.

This example scores 3 marks.

It gains credit for noting that banding pattern is

different between species. It gains a second mark

for explaining that the bands are in different

locations and some are thicker. It also explains

that to produce different bands species must have

different genetic material.

30     GCE Biology B 8BI0 02



This response scores all 4 marks available for this item.

It explains that different species of fish produce

different proteins. Therefore there is a differnce in

the pattern and the thickness of the bands. This

shows that the fishes do not have the same genes

to produce the same proteins.

Although this is a very good response it could be

more complete by explaining that the different

genes code for the production of different

proteins.
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Question 5 (b) (iii)

Item 5(b)(iii) required candidates to give a reason why the pure protein samples were included in

the gel. Many candidates were able to state that the pure samples were added so that they could

be compared to the fish proteins.

Question 5 (b) (iv)

Item 5(b)(iv) required candidates to state what the thickness of the bands indicates. Many

responses gained credit for describing that the bands varied in thickness indicating the abundance

of that sized fragment in the fish protein. Some responses suggested that the thickness showed the

size of the fagment or even the charge on the fragment.

Question 5 (c) 

In question 5(c) candidates needed to use the information given in the table to complete the

diagram that shows evolutionary relationship between the five species. Most candidates scored

both marks for this item indicating that they new how to interpret gel electrophoresis even if they

did not completely understand how it works.
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Question 6 (a) 

Item 6(a) asked candidates to explain how evolution can occur by means of natural selection.

Almost all candidates scored marks with about half of responses gaining full credit. As with many of

the longer items some of the candidates could not express themselves in a way that clearly

demonstrated understanding.

This example earns full credit.

It scores marks for describing variation in DNA. It

explains how some indviduals will have more

advantageous characteristics and that these

individuals are more likely to survive and

reproduce. The genes for these characteristics will

thus be passed on to their offspring.
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We would prefer candidates to refer to alleles

being passed on rather than genes. This response

would be further improved by explaining that

mutation is a source of genetic variation.

This second example also scores the full 3 marks.

This example is set out in a logical order. It

includes all 4 marking points for a maximum score

of 3.

It clearly states that genetic variation in a

population can occur due to mutation, that some

organisms may have alleles that lead to

adaptations that increase the chance of survival

and reproduction and that the advantageous alles

are passed on to offspring.
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Question 6 (c) (ii)

Almost all candidates were able to correctly give one method that a scientist could use to inform

the scientific community about the discovery of a new species. Suitable answers included peer

reviewed journals and scientific conferences.

Question 6 (d) 

Item 6(d) required candidates to compare and contrast allopatric and sympatric speciation. To

score full marks responses needed to include both similarities and differences between the types

of speciation.

This item required candidates to compare and contrast allopatric and sympatric speciation. This

example scored 3 marks. It gave 2 differences but only one similarity.

GCE Biology B 8BI0 02     35



It stated that allopatric requires geographic

separation. It also states that sympatric speciation

involves behavioural or mechanical bariers. It also

describes allopatric speciation as cannot

reproduce and then later in the second paragraph

describes asympatric as being unable to mate.

In an answer that requires similarites and

differences or compare and contrast it is clearer if

the candidate writes out the similarities and then

the differences. Rather than just decribing or

writing about each type in turn and expecting the

examiner to make the comparisons.
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Question 7 (a) 

Question 7 described an investigation into the effect of shape on the rate of absorption of water. In

part (a) candidates had to calculate the surface area to volume ratio of one of the shapes. About

half of the responses scored 2 or more marks. Many candidates could successfully determine the

values but then did not express them in a simple ratio.

Question 7 (b) 

In item 7(b) candidates had to rank order the shapes in the order that they would absorb in from

the slowest to the fastest. About half of the candidates recognised that shape A had the smallest

SA/Vol so would absorb water the slowest.

Question 7 (c) 

Item 7c asked candidates to devise an investigation to determine the effect of shape on the rate of

absoprtion of water by potato.

This item was marked using a level based mark scheme. To gain level one answers needed to

include two of the following ideas: using several of each different shapes placed in water for a

stated time of over 10 minutes.

In order to achieve level two responses needed to additonally include reference to two of the

following ideas: controlling temperature, controlling the type of poatato, measuring a suitable

dependent variable such as mass or volume of poatato or volume of water absorbed and the

cacluation of mean values.

In order to achieve level three responses must in addition to the level one and two ideas, include

two of the following ideas: submerge the potato in water, blott the potato dry before weighing,

control the mass or volume of each shape and calculate the rate of absorption in g min

-1

.
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This example was a level 2 response scoring 4 marks.

The response gains level one by including

reference to different size chips that are put in

water for 10 minutes. Also the experiment is

repeated 3 times to calculate a mean. It makes

reference to controlling temperature and species

of potato so gains at least 2 ideas from level 2.

It does not make reference to any ideas from the

level 3.

This response includes lots of the ideas from level

1 and 2 but none from level 3 so scores 4 marks.
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This example earns level 3 and scores 6 marks.
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This response includes 3 ideas from level 1 using

different shapes (A, B and C) and 5 of each and

place them in distilled water. It also includes 2

ideas from level 2 weighing each potato and using

the same type of potato. Finally it includes 3 ideas

from level 3 submerging the potato, drying them

gently with tissue paper and in the table showing

results in g and refering to per minute in the

answer.

Candidates need to use their experience from

practcal work during the course and be sure to

include independent, dependent and control

variables and explain how these can be measured

or controlled.
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Question 8 (a) 

Question 8(a) required candidates to describe three diffrences between the apoplastic and the

symplastic pathways. Most responses gained some credit but only the best scored all three marks.

This response scores 3 marks.

This response gained 3 marks for correct reference

to apoplastic using diffusion through the cell walls.

It aslo gained a mark for reference to apoplastic

pathway being stopped by the Casparian strip.
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This example also scores 3 marks.

This scores 3 marks for reference to the apoplastic

pathway involving travel through cell walls. It also

describes the symplastic pathway as living and

finally scores a third mark for describing the

apoplastic pathway as being blocked by the

Casparian strip.
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Question 8 (b) (i)

This item required candidates to explain how the properties of herbicide molecules affects their

ability to pass through cell membranes. Many candidates failed to score on this item as they did not

read the question carefully and recognise that they needed to consider how the properties of

different molecules can affect their ability pass through the cell membrane. Many responses just

described one type of molecule.

This response scores only 1 mark.

This response scores one mark for explaining that

polar and large molecules would need to pass

through using channel proteins.

To score higher, candidates needed to link the type

of molecule with the mechanism of movement so

this response could have gained another mark if

they added through channel proteins by facilliated

diffusion.
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This response also scores 1 mark.

This response scores 1 mark for explaining that

large polar molecules must pass by facilitated

diffusion or active transport.

This candidate could have scored another mark if

they had explained that the diffusion must occur

via channel proteins.
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Question 8 (b) (ii)

This item required candidates to explain how herbicides applied to the soil will be transported to

the leaves. Many candidates scored at least 1 mark but only a small percentage scored both marks.

This response scores 1 mark for explaining the way the herbicide goes up to the leaves.

This scores 1 mark for explaining that the

herbicide could be carried by the transpiration

stream in the xylem.

This response could be improved by stating how

the herbicide enters the plant.
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This response sores both marks for explaining how the herbicide enters the roots of the plant and

how it moves to the leaves.

This response scores a mark for explaining that the

herbicide can diffuse into the plant root hair cells.

It scores a second mark for explaining that the

herbicide can travel up the xylem in the

transpiration stream.
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Question 8 (c) 

The final item on the paper required candidates to explain why the humidity in a glasshouse would

be higher in the summer than in the winter. Almost all candidates were able to score at least 1

mark but only the very best scored 3 or 4 marks.

This example scores 3 marks for explaining that in the summer the temperature is higher. This

gives water molecules more kinetic energy and transpiration increases.

The response scores credit for increased

temperature leading to increased kinetic energy of

the water molecules and so increased

transpiration.
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It makes no reference to increased daylight hours

meaning that stomata would be open for longer or

open wider. It also makes no reference to

increased leaf area in the summer.
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This example also scores 3 marks.

It makes reference to smaller leaves or leaf area in

the spring which is acceptable as converse of the

last marking point. It also explains that in summer

there will be more evaporation and that it is hotter

in summer.

This response does not make reference to

increased width or duration of stomatal opening or

increased kinetic energy of water molecules.
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Paper Summary
The paper was able to discriminate across the range of candidates. The two items that proved the

most difficult were 3(c)(i) and 3(c)(ii) in which candidate responses were often lacking depth and

explanation. In these items only a few responses scored higher marks. The items that most

candidates answered correctly were the objective responses 6(b)(i) and 6(b)(ii) which were correctly

answered by about 90% of candidates. The longer items enabled candidates to show their

knowledge and understanding in more depth and detail but sometimes candidates did not write

using precise language such as in items 5(b)(ii) and in 8(c) but in others such as 6(d) they wrote well.

The examiners were pleased to note that the investigation design item, 7(c), enabled many

candidates to demonstrate their understanding of experimental design and procedures and this

item produced a good range of scores from weak to very good. Candidates generally scored well on

the mathematical items such as 3(a), 2(b)(i), 4(b) and 7(a).

Based on their performance on this paper, candidates are offered the following advice:

ensure that you read the question carefully and include sufficient points to gain full credit

in compare and contrast items include both similarities and differences and make sure that, for

example, the comparison is explicit

write in detail and use correct and precise biological terminology

always show stages of working in calculations, so that if an error is made, for example, in reading

values of a graph, some credit can still be gained

make sure you have expressed your answer to the appropriate significant figures and include the

correct units

remember to use the knowledge and skills aquired during practical work to help in indirect

practical skills items

in experimental design items always be able to name the independent variable and give the

range of values, the dependent, and how you are going to measure it and the control variables

and explain how these will be controlled

always read through your responses and ensure that what you have written makes sense and

answers the question fully
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Grade Boundaries
Grade boundaries for this, and all other papers, can be found on the website on this link:

http://www.edexcel.com/iwantto/Pages/grade-boundaries.aspx
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