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Introduction
In was most encouraging to note that this 9BN0/02 paper enabled candidates to
demonstrate their knowledge and understanding of topics 1 to 4, and 7 and 8.

Candidates offered a range of considered responses across an array of question styles
and much thanks should go to both the candidates and to their teachers.

Whilst most candidates offered clear and unambiguous answers, it should be noted

that there were a number of cases where the quality of expression meant that marks
could not be awarded.

Question 1
(a) This item required candidates to recall two features relating to the domains of life.
Whilst an encouraging number of candidates displayed a secure knowledge of this

material, many felt that bacterial DNA was single-stranded as illustrated below.

The table shows some information about the three different domains.

T e e | e | |
DNA is circular Yes Yes No
DNA is single-stranded No Hes No

Growth inhibited by the antibiotic

No Yes No

streptomycin
Name of the link between fatty
acids and glycerol in lipids S o o
Presence of cell wall Some Yes | Sewme
Methionine ired for start

etne il I’E‘QUITE r starting Yes NO | Yes
protein synthesis
Transcription factors required for Yes No Yes

transcription

{a) Complete the table to show the features in Bacteria and in Eukaryota,
(2)
(b) In this question, the candidates had to use the information in the table to consider
the relationships between the three domains.

A good number of candidates considered the relative number of similarities between
the domains to support the question, often quoting the similarities. Few, however, then
related this to the evolutionary relationships.

The response supplied describes at least two similarities between the Archaea and
Eukaryota so gained the third marking point. One mark was awarded.



(b) Explain how the information in the table can be used to show that the Archaea

are more closely related to the Eukaryota than to the Bacteria.
(3)
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Question 2

(a) Candidates were asked to describe how genetic variation occurs during meiosis.
Many recognised that this included independent assortment but sometimes candidate

understanding of crossing over seemed less secure.

Whilst a pleasing number appreciated that the question focus was during the formation
of gametes, it was not uncommon to read answers relating to fertilisation such as this

response which was awarded 0.

(a) Describe how meiosis leads to genetic variation in the gametes produced.
(2)
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This second response gives a clear answer relating to both independent assortment

and crossing over so was awarded both marks.

(a) Describe how meiogsis leads to genetic variation in the gametes produced.
(2)
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(b) This item required candidates to explain the role of the cortical granules in
preventing polyspermia.

There were many splendid answers but also a number of candidates who seemed
unsure of the contents of the cortical granules.



This candidate response gains the second marking point towards the end of their

answer.
(b) During random fertilisation, only one sperm cell fuses with the cell surface
: e ——
membrane of an egg cell. Vesicles play an important roleTn this process.

Explain how vesicles are involved in the successful fertilisation of an egg cell by
only one sperm.
(2)
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(c) This part of question 2 required candidates to explain why some genes were linked
and some sex-linked. It was rare to see answers that considered why multiple genes
need to be on the same chromosome, but most wrote about both linkage and sex-
linkage. For many candidates, their knowledge of sex-linkage tended to be more
thorough than that of linkage.

This response initially gives a description of linkage which is credit worthy. It then
correctly refers to sex-linkage, so two marks were gained.

(c} Variation between children and their parents is affected by linkage of genes,

Explain why some genes show linkage and others show sex-linkage.
(3)
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Question 3

(a) In this question item, candidates had to describe the structure of an unbranched
polysaccharide. Many were able to deliver clear and thorough answers as illustrated in
the response below, which gained both marks.

(a) Mucopolysaccharides are large molecules containing unbranched polysaccharides.
Describe the structure of a oI saccharide.
(2)
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(b) Here candidates had to consider how an enzyme could breakdown the
polysaccharide component of mucopolyaccharides.

Whilst there were a good number of detailed answers, a significant minority of
candidates offered rather general comments about enzyme activity without linking it to
the context of the question.

The first response gains no marks, but the second one can be awarded the first
marking point.

(b) Mucopolysaccharides can be broken down by enzymes.

Describe how an enzyme could break down the polysaccharide component
of mucopolysaccharides.
(2) W
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(b} Mucopolysaccharides can be broken down by enzymes.

Describe how an enzyme could break down the polysaccharide component
of mucopolysaccharides.

(2)
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(c) In this item, candidates were asked to determine the probability that person 2 had
both the same phenotype as person 1 and the same sex.

Whilst some candidates delivered targeted and detailed answers, it was not uncommon
to see responses that considered genotype rather than phenotype. This is shown in
the response below. In this case, the candidate could be awarded the first two marking

points only.
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Question 4

(a) Candidates were presented with two shapes that represented two animals. They
had to determine which required a circulation and which did not.

Most candidates made good use of the figures assigned to the two diagrams and were
able to calculate the surface area and volume of each. Some then processed this data
to make comparable surface area to volume ratios to help justify their choice of animal
that did not require a circulatory system.

Those that did not score the higher marks either tended not to use the figures correctly
or did not then consider the significance of the data in relation to diffusion being
sufficient for the animal or not.

In this response, the first two marking points can be given from the calculations below
animal A. The first line of the written text then uses the calculated data to deliver the
third marking point. The second sentence then gained the fourth marking point, so all
four marks can be awarded here.

(a) The shapes in the diagram represent two different animals that live in water.
The figures represent the height, width and breadth of the animals.

Determine why animal A does not need a circulation system but animal B does.
(4)
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(b) Candidates were given some symptoms and then asked to explain how a mammal
with a hole in their septum could lead to those symptoms. Almost all candidates
appreciated that the oxygenated and deoxygenated blood would mix.

This response not only referred to the mixing but also that there would be less aerobic
respiration at respiring tissues due to reduced oxygen levels. Two marks were given
for this answer.



(b) During the development of the mammalian heart, there is a hole between the
left ventricle and the right ventricle.

This hole usually becomes sealed before the mammal is born. If it Is not sealed,
the mammal will become easily tired due to a lack of energy.

Explain why a mammal born with a hole between the two ventricles will have
these symptoms.
(3)
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Question 5

(b)(i) Data was supplied for candidates to calculate a percentage increase in systolic
blood pressure after drinking some coffee. It was most gratifying to note that the
majority of candidates processed the data appropriately, as per the response below.

(b) Caffeine is a stimulant found in coffee.

The effect of different types of coffee on blood pressure was investigated.
Decaffeinated coffee has most of the caffeine removed.

Four groups of volunteers had their blood pressure measured before having a
drink and again 30 minutes later.

The results of this investigation are shown in the table.

Water | 19
Decaffeinated coffee 120 : 118
Regular coffee 106 | 118

(i} Calculate the percentage increase in the mean systolic blood pressure after
drinking regular coffee.

P 2 — —am AT v
ek POV g

M

118 - 10b 60 = M 99
T

3% %

(b)(ii) In this item, candidates had to use their knowledge of a core practical (Daphnia
heart rate) to compare decaffeinated and regular coffee.

Most candidates appeared to have a good knowledge of this practical and gave
appropriate procedural details and control of variables. However, few considered the
need for recording the heart rate prior to coffee intake or the need for a statistical test.

In this response, the candidate gains the third and fourth marking points in the first
sentence. They then refer to allowing the Daphnia to acclimatise, which is a suitable
procedure detail for the first marking point. No further marks were seen, so three
marks were awarded.



(i) Daphnia can be used to investigate the effects of caffeine on heart rate.

Devise a procedure to compare the effects of decaffeinated coffee and regular
coffee on the heart rate of Daphnia.
(4)

Frsy, produce two coee solvtions Of BQuO\ (oncentvadfons (G:SH) and

same Mnpeotuie (coom semperabuee 94 25°C) - Using o pipiie, pipeHe

w2 daphnia {ra'm. :ifwtbtelakfv -:omawa pund bakr ond0 5 (avity

Nide- Using 2 Hissve ,cdb_ drouad ke daphnid o Gt rid of My pond

wbr N Mis Wil dilule g coppe Solvhons: Add 4ne same volyme of
(e sighion_(20) t0 ime Quiry slide ond siaef dimer h{’@:‘ g

M 40 [e% dng dophnid Climakife 40 ae  Coppee  solubon ” Aper"d Gouy

Min, Uie > KcRr 30 pusc it terghme. g e 3 heart Leat

Ao dophiniy _for 30 secands- Malkiply gauv \uibs by 2 o ge

hedvd beal Yer mingde: Eepeat 4he  expeament fur he  Cofgee

Jolkon  and gt Mg fw Lodn  gelvfien du 9ot 3 mean

htavd alt- The dahnia should Le leledred back indo the pond 4o

Minimire Heir juffering:

(c) This item required candidates to explain how high blood pressure increased CVD
risk. Many candidates handled this question with confidence and gained good marks.

This response was typical of many, and gained the first and third marking points.

(c) Explain why high blood pressure can increase the risk of developing
cardiovascular disease (CVD).

(3)
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Question 6

(a)(i) Candidates had to explain how an enzyme was involved in joining a spider silk
gene to an antibiotic resistance marker gene. Whilst some had a thorough
understanding of this as shown in the first response, it was not uncommon to read
answers relating to general enzyme function or responses with a focus on a non-ligase
enzyme, as illustrated in the second response. The former gained both marks and the
latter, zero.



‘E, () Explain how an enzyme is involved in joining the two different genes together
in stage 1.

(3)

(i) Explain how an enzyme is involved in joining the two different genes together
in stage 1.

(3)

(a)(iii) This question asked candidates to explain why the GM bacteria were exposed to
an antibiotic.

Most candidates appreciated that this would remove those bacteria without the marker
gene, few then considered that this would also mean that the surviving bacteria also
had the spider silk gene present.

This response, which gained the first marking point only, was typical.

(iii) Explain why antibiotic A is used in stage 3.
2)
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(a)(iv) Candidates had to consider the role of IAA in the agar used for the GM alfalfa

plants. Many candidates appeared to appreciate that IAA enabled plants to grow but
did not expand on this in their answers.

This response, however, referred to root growth in the first line (third marking point) and
then the mechanism on the third line (first marking point one), so both marks were
achieved.



(iv) Give reasons why the infected alfalfa plant cells are grown on agar containing

IAA in stage 5.
(2)
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(a)(v) Candidates were presented with some data relating to spider silk yield and were
asked to calculate the percentage increase in production by the GM plants compared

to GM goats.

Most candidates tackled this item in a clear and correct manner, as illustrated by this
response which gained all three marks.

(v) The table shows the mass of spider silk produced from the genetically
modified alfalfa in stage 6. It also shows the mass of spider silk produced from
the genetically modified goats.

Alfalfa 218kg per acre
Goat 10kg per goat

A typical number of goats that can be kept on one acre of land is 12.

Calculate the percentage increase in spider silk produced by the alfalfa plants
compared with the goats.
(3)
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(b) In this question, candidates had to give reasons why some people are concerned
about the use of GM plants as a source of spider silk. There were a number of clear
answers but also a number of general ones.

This response is rather general and was not awarded any marks.

(b) Give two reasons why some people may be concerned about the use of

genetically modified alfalfa as a source of spider silk.
(2)
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Question 7

(a) In this item, candidates were expected to describe two structural differences
between fast and slow twitch muscle fibres.

Whilst there were an encouraging number of excellent responses, some candidates did
not focus on the requirement for the differences to be structural as illustrated in the
answer below.

This response correctly identifies one structural difference in the first sentence.
However, no mark can be given for the second sentence.
(a) Muscles can contain fast twitch and slow twitch muscle fibres.

(i) Describe two structural differences between fast twitch muscle fibres and
slow twitch muscle fibres.
(2)
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(b)(iii) This was the first of the two levels-based questions in this paper. Candidates
were presented with various data relating to the modern triathlon and were asked to
evaluate a conclusion.

It was most gratifying to read a host of responses that not only considered the mean
data for both heart rate and lactate levels, but also the spread of the data in the latter.
Likewise, a number of candidates, considered the methodology of the investigation that
produced the data.

This response considered various aspects of the investigation process, providing
evidence for level one. The candidate has also made reference to some of the lactate
data overlapping, hence level 2. This answer was awarded three marks.



It was concluded that cycling was the most demanding of the three triathlon
sports. This was followed by swimming and then running.

Evaluate the validity of this conclusion.
(6)
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Question 8

(b)(ii) Candidates had to offer an explanation for the importance that the outer
mitochondrial membrane is impermeable to hydrogen ions.

A number of candidates appreciated that this would stop the leakage of H* from the
mitochondrion and therefore its role in ATP synthesis. However, others offered a
general description of aerobic respiration that did not focus on the thrust of the
question.

In this response, there is no credit worthy comment in the first sentence. However, the
second and third sentences, using the converse explanation, gained the first and last
marking points, for two marks.



(i) The outer mitochondrial membrane is not permeable to hydrogen ions (H*).

Explain the importance of this feature of the membrane.
(4)
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(c) In this item, candidates were required to apply their knowledge of the respirometer
core practical, to devise an investigation to study Qjo.

Whilst there were a number of excellent responses, some others lacked the necessary
precision in their answers to elicit the higher marks.

In this answer, the candidate, has not offered the detail required, hence no marks can
be awarded.

(c) It has been stated that if the temperature of yeast is raised by 10°C, the rate of
respiration will double.

The diagram shows some apparatus that can be used to measure the rate of
respiration in yeast.

scale (mm)

clip 200 160 160 140 120 10|80 60 40 20 0
T yrop

coloured

yeast suspension liquid

potassium
hydroxide
solution
Devise an investigation using this apparatus to determine whether an increase of
10°C doubles the rate of respiration in yeast.
(4)
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Question 9

(b) In this item, students had to interpret a statistical test statement in the context of
protein breakdown.

A number of candidates displayed a good understanding of the meaning of no
significant difference at p=0.05, but it was not uncommon for others to interpret this as
a 95% certainty that there was a significant difference.

The response below correctly refers to the meaning of the statement in terms of protein
breakdown for one mark, but does not explain the importance of the p=0.05 reference.



(b) The scientists proposed a null hypothesis for the rate of breakdown of protein in
the muscle cells of the two groups.

The data from this investigation showed that there was no significant difference
at the 0.05 probability level.

(i) Explain what is meant by no significant difference at the 0.05 probability level
for the rate of breakdown of protein.
(2)
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(b)(ii) This question required the candidates to describe tertiary protein structure in
relation to function for myosin.

Many candidates demonstrated a super grasp of both protein structure and function in
the context of myosin. However, a minority delivered answers that failed to relate
protein structure to myosin.

In this answer, the candidate has confused tertiary and quaternary as well as
discussing primary structure which was beyond the scope of the question. There is no
consideration of the functions specific to myosin, so no marks were given.

(i) Some of the myosin in the muscle cells was broken down.

Describe how the tertiary structure of myosin is related to its function.
(3)
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This response initially discusses tertiary structure without focusing on myosin (first
sentence). However, they then refer to the globular head of myosin for the first
marking point (second sentence) and then the function of this head (fourth sentence).
In consequence, this answer gained 2 marks.

(i) Some of the myosin in the muscle cells was broken down.

Describe how the tertiary structure of myosin is related to its function.
3)
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(c) This item was the second of the levels-based questions in this paper. Candidates
had to extract relevant information to discuss muscle behaviour in a novel context.

It was most pleasing to note that many candidates were able to use the information
provided and relate it to astronaut muscle levels in different situations. It was less
common for candidates to consider the quality of the study.



This response uses the information provided to consider the change in muscle levels in
space as the astronauts travel to Mars and then once they have reached Mars. As a
consequence, this answer is a level 2 response and is worth 4 marks.

*(c) Data for the rate of protein synthesis were collected for the groups of muscle cells
as shown in the table.

Group 1 cells during the 10-day space mission 40
Group 1 cells after the 10-day space mission returned to Earth 380
Group 2 cells 150

It has been estimated that astronauts will travel to Mars by 2030,
It will take about nine months to travel from Earth to Mars.

The force of gravity is less on Mars than it is on Earth, but greater than it is in space.

Discuss the potential effects of gravity on the musches of astronauts when

travelling to Mars and then living on Mars.
(8)
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This answer tends to focus on one aspect of the interaction between protein synthesis
and gravity so sits in the level 1 band. There is little use of information to support their

view so 1 mark was given.



*(c) Data for the rate of protein synthesis were collected for the groups of muscle cells
as shown in the table.

Group 1 cells during the 10-day space mission 40
Group 1 cells after the 10-day space mission returned to Earth 380
Group 2 cells 190

It has been estimated that astronauts will travel to Mars by 2030.
It will take about nine months to travel from Earth to Mars,

The force of gravity is less on Mars than it is on Earth, but greater than it is in space.

Discuss the potential effects of gravity on the muscles of astronauts when

travelling to Mars and then living on Mars. -
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Question 10

(a) Candidates were presented with a graph showing the relationship between light
intensity and current produced by a rod cell. Candidates had to explain this
relationship.

This response only gains the second marking point which is covered in the first
sentence. One mark given.

Explain the effect of increasing light intensity on the current produced by a rod cell.
(5)
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(b)(i) This question item required candidates to describe the role of ions and
neurotransmitter substance at the synapse between a neurone in the optic nerve and a

brain cell.



There were a number of complete and detailed answers offered by candidates.
However, some did not appear to appreciate that the focus of the question related to
the synapse so wrote about depolarisation an repolarisation in the axon.

In this response, the candidate seems to have merged the role of ions across an axon
membrane and at the synapse. No marks were achieved.

(b) (i) The transmission of an impulse between a neurone in the and a
ceII in the brain involves ions and neurotransmitter molecules. ,fd‘"""

Ao (W
Describe how these ions and neurotMm involv |n the

transmission of an impulse.

(4)
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(c) Candidates had to describe the effect, on the visual region, of keeping a kitten’s
right eye closed during its critical period in this question item.

Many candidates appreciated that there were would be less synapses in the right
ocular dominance columns or/and that these columns would be reduced in size.

This response focuses on the size of the ocular dominance columns and gains the third
marking point. One mark awarded.



(c) In one experiment, Hubel and Wiesel kept the right eye of a kitten closed during
the critical period.

They then studied the effect of this on the visual region of the brain of this kitten.
Describe the differences in the visual region of this kitten compared with the
visual region of a kitten that had both eyes open during the critical period.
(2)
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Paper Summary
Based on their performance on this paper, candidates are offered the following advice:

e always look to offer your response in the context of the question;
e consider carefully any data that is supplied in a question;

e take note of the mark allocation as this is an indicator of the level of content
required;

e make sure you are fully conversant with the various command words;
o time permitting, read through your answers to make sure they are clear;

e make sure your writing is legible at all times.
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