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Introduction

This paper tested the knowledge and understanding of the two AS topics: 'The voice of
the genome' and 'Biodiversity and natural resources'. The range of questions provided
plenty of opportunity for candidates to demonstrate their grasp of these AS topics. On
the whole, candidates coped extremely well with this paper, finding most of the questions
straightforward to tackle; indeed there were very few examples of questions not being
attempted at all.

There were some very good responses to questions that test recollection of factual
information, such as cell ultrastructure and the process of mitosis, although many
candidates fared less well when asked to apply their knowledge to unfamiliar situations. As
always, there were questions in this paper which drew upon candidates' practical experience
gained through carrying out the recommended core practicals, and it cannot be emphasised
enough that the only way candidates can tackle these questions with confidence is by
having actually done the practical work and investigations described in the specification.
The questions testing understanding of the procedures involved in investigating the effects
of nitrate concentration on plant growth, and of antimicrobial properties of garlic, were
amongst those less well answered, highlighting a lack of appropriate practical experience.
Those questions presenting information in tables or in graphs were generally interpreted
well, although more care must be taken by some candidates when it comes to analysing this
sort of data. Despite the many opportunities made available for candidates to demonstrate
their knowledge and understanding in this paper, marks were frequently lost because
guestions had not been read carefully.
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Question 1 (b)

This question was answered well by the vast majority of candidates, who appeared to have
a sound grasp of the sequence of events during mitosis. As this was a QWC response -
testing quality of written communication - some did lose marks as a consequence of spelling
mistakes. It is advisable that emphasis be placed on correct spelling of technical words and
phrases. The most common mistake was confusing centrioles with centromeres.

A good, clear answer scoring full marks.

*(b) Prophase is one of the stages of mitosis that could be seen using this process.

The two diagrams below show prophase in an animal cell.
Diagram 1 shows early prophase and diagram 2 shows late prophase.

Diagram 1 (early prophase) Diagram 2 (late prophase)

Using the two diagrams, describe the changes that occur from early prophase to
late prophase.
(5)
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wExaminer Comments

The first part of this response, describing early prophase, Keeping to short statements instead
is unnecessary, but the second part lists the main features of complicated sentences is a good
of late prophase in a logical sequence, with all technical approach.

words correctly spelled for the QWC component.

Examiner Tip
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szxaminer Comments

This example also scored full marks. The
technical words were all correctly spelled
and the sequence was more or less logical.
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57@ ResultsPlus

Examiner Tip

No mark would be awarded for 'spindle
fibres' alone - it should state that they are

being formed during late prophase.
However, this shows that the 'bullet point'
approach can score highly and it can save
precious time in exams!
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Question 2 (a)

Most candidates were familiar with the concept of 'natural' selection. However, there were a
surprising number who were under the impression that it can lead to extinction!

Although 'evolution' was the preferred answer for the second blank, reproduction was
accepted as a logical inference and was a common answer provided.

2 Organisms are adapted to their environment which increases their chances of
survival.

(a) Read through the following passage about adaptations to the environment.
Write on the dotted lines the most appropriate word or words to complete the
passage.
(3)
The process of ... ... l]q‘{‘_‘:\(ﬂ.l, ... selection can lead to adaptation, survival and
. CVhehien ... )

There are three types of adaptations to the environment: physiological, anatomical

ResultsPlus

Examiner Comments

A straightforward example of a response
that gained full marks.

Question 2 (b)

This question was answered incorrectly by a significant proportion of candidates who had
evidently failed to read the question. It clearly asked for responses to be chosen from the
alternatives of 'physiological' or 'anatomical' adaptations, yet many used 'behavioural'

for at least one of their responses. This highlights the necessity for careful reading of the
instructions in a question in order to avoid throwing away marks carelessly.
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Question 3 (a)

This should have been a very straightforward question, yet many candidates misinterpreted
the data on the diagram. The diagram indicates that there were 25 species in Year 1, all of
which were abundant, and that there were 18 species in Year 2, with details concerning the
relative abundance of those species. Unfortunately, some added together all the figures for
Year 2, coming up with a total of 36 species. It is essential that data is read carefully and
that figures are related to the details provided.

3 A student studied one field in two different years.
She recorded some information, shown in the diagram below.

Edge of field
Year 1 \\\ - Year 2
Area A
25 different species of plant 18 different species of plant
found in field found in field
All species abundant in field 4 species very abundant,

12 species abundant and
2 species rare

(a) Using the information in the diagram, suggest in which year the species richness
was greater. Give a reason for your answer.

(2)

Lo _because  th field had bl most Speqies ot

ResultsP

Examiner Comments

By writing bullet points the candidate has ensured
they have covered 2 points to gain 2 marks.

(a) Using the information in the diagram, suggest in which year the species richness

was greater, Give a reason for your answer.
(2)

- Meos ) pecande. 2RULS NANMNER MAOAS. W/ XX Q. AN,

_ Gpedes. <ﬁ B

ResultsPlus
Examiner Comments

o

9

This response only gained one mark - stating
that Year 1 had 25 species is not the same as
stating that it had more species than Year 2.
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Question 3 (b) (i)

It was pleasing to see that virtually all candidates recognised this to be mitosis and only a
handful gave meiosis as their answer.

Question 3 (b) (ii)

This proved to be a challenging question. The ideal answer would have referred to asexual
reproduction producing genetically identical offspring, which would result in a small gene
pool for that population. Many candidates are still using the words 'genes' and 'alleles'
interchangeably, which means they are not scoring any marks, despite having a reasonably
good idea of the processes involved. It is the number of different alleles that brings about
genetic diversity, and not the number of genes. Some good responses also included
comparisons with sexual reproduction that generated genetic diversity through meiosis, and
others also gained credit for noting that variation could develop as a consequence of mutation.

(i) The genetic diversity of buttercup plants in the field is low.
Describe and explain why asexual reproduction results in low genetic diversity.
(2)

. &Efldmghefb{varﬁﬁmemihnwma%o{lﬁg&t&m&
ROWCY aane. pc:ol DJC s d.p.auu. S A &emhc awsn.ﬁj Loy

xal Rzprodmhmprm u.w, ‘ﬁmkwm ah .lﬂl%hﬁﬂi Jo. .m!hu*her
Ounct parents.No. extha ﬂiof o erent-allels, Allele ey dtauh dame.

~Thus oA vers ity sawae B 08 Hunmmb mhon T ateles form .
<ﬁ Q ResultsPlus
Examiner Comments Examiner Tip
This example shows that the candidate clearly Remember that asexual reproduction and
understands what is meant by the term mitosis produces ‘genetically identical’
‘genetic diversity’ and can explain why asexual cells - the word genetically is essential
reproduction results in low genetic diversity. to get the mark.
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(i) The genetic diversity of buttercup plants in the field is low,
Describe and explain why asexual reproduction results in low genetic diversity.

<iz ResultsPlus

Examiner Comments

This response focuses on the fact that only random mutations can
bring about variation in organisms that reproduce asexually, and
also describes how sexual reproduction can bring about variation.
Although it does not state that asexual reproduction generates
genetically identical organisms, this response still gained full marks.

Question 3 (c)

Questions that test the candidates knowledge of core practicals are not just asking for an
account of an investigation that has been carried out by the candidate. There were a large
number of responses that described investigations into the effect of nitrate deficiency or
even totipotency of plant material, including reference to agar plates. It really is essential
that candidates grasp the fact that they are being assessed on their ability to apply those
skills and techniques learnt to problems that can be solved, using knowledge they should
have learnt through carrying out the core practicals.

This question asked for a description of an investigation into the 'effect of varying nitrate
ion concentration'. It also asked candidates to focus on how to produce 'reliable results'. In
order to fulfil these criteria, a range of nitrate concentrations need to be suggested - and
as there was no guidance regarding units, these were ignored on this occasion. A range
has to be more than 'high, medium and low' for an AS Biology paper. We were looking for a
minimum of 5 different concentrations.

Reliability is about producing results which can be repeated - not which are repeated.

There is a subtle difference. Repeating the investigation at each concentration would
improve the reliability of the data obtained. However, reliability is principally gained through
controlling the variables in order that similar results could be obtained if the practical is
repeated.

Many candidates dwelt on irrelevant details, such as making a hole in the foil covering the
test tube and pushing the roots through the hole made. This wastes time and space and
does not achieve marks.

GCE Biology 6BI02 01
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An ideal response would start with the independent variable - the range of nitrate

concentrations, mentioning a control with no nitrate to be used for comparison; then deal

with the dependent variable, suggesting how it would be measured, perhaps with details

about keeping the plant material as similar as possible to reduce variability in the data.

Variables that should be controlled should then be described - environmental factors that

could impact on the data being collected.

*(c) Another student noted that several species of plant did not grow as well in area
A as they did in the rest of the field. He suggested this was due to a shortage of
nitrate ions in the soil in this area.

The effect of varying nitrate ion concentration on the growth of one plant species
can be investigated in a laboratory.

Describe how this investigation can be carried out to produce reliable results.
{3)

Plants.. from e same. Parents . and . ohich arg at tne same shage of development are obfeined

P Solufions emdalning. varieus, coreentrations of niirare ons and egug ( concen drehons

are

olal efher ioms and subsfances peeded for arowoth Pp prepared . One solubon

vasiakles. . such. as... ligt, temperatae and lemth of the. eperiment. are kept canstant.

After fhe sef period of fime, the lonstl from the, ot +p 42 shoot hp of the plank is

measused « The expenment ls fepeated sevetal Hme at each concenyration of nisrede
inihal

ngth .. Mean (s calcuiated, ak each concentration of nitimte fong . A asaph of

the fesats (s fPlotted .

This response gains a mark in the first sentence for stating that measures
should be taken to ensure the plant material used is as similar as possible.
Although there were not enough details about the range of nitrate ion
concentrations to award a mark, credit is given for stating that all other ion
concentrations would be kept 'equal' and that a solution with no nitrate would
be used as a control. This answer also details how the growth will be measured,
and states other variables that would need to be kept constant, such as light
and temperature. A mark can also be given for stating that the experiment
would be repeated 'several times at each concentration of nitrate ions'.

us

\
- OO ResultsP

Examiner Tip

This example shows how to fit an answer into the space
available without using extra sheets! The secret is keeping to
the essential facts and avoiding details that will not gain marks.
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*(c) Another student noted that several species of plant did not grow as well in area

A as they did in the rest of the field. He suggested this was due to a shortage of
nitrate ions in the soil in this area,

The effect of varying nitrate ion concentration on the growth of one plant species
can be investigated in a laboratory.

Describe how this investigation can be carried out to produce reliable results.

A %d’ 1L\4 Hdiun r‘\u

ﬂExaminer Comments

This example describes an investigation in which the plants are
grown in soil, which is perfectly acceptable, as there were no
instructions that it should be carried out in culture solutions.

This response also gained full marks.

GCE Biology 6BI02 01
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Question 4 (a)

(@) (i) It should have been very straightforward to plot a point on the graph, especially
using the co-ordinates x=10, y=700, and then joining the points with straight lines. This is a
basic mathematical skill and should not have caused a problem to any candidate, yet there
were a significant number that failed to achieve more than 1 mark for this question. Others
lost marks by drawing the error bars in the wrong place - this was a result of failing to

read the scale on the y axis correctly.

(a) (ii) Many candidates misread the graph, failing to refer to the effect of sucrose
concentration on pollen tube growth, instead inferring a time element to the x=axis and
describing a change in length of the pollen tube with time. The pollen tubes themselves
did not decrease in size at the higher concentrations of sucrose - however, their increase
was not as much as it was at 10% sucrose concentration. At 20% there was still a greater
increase in pollen tube length than at 5%, yet this was not acknowledged by many
candidates. There were many simple, yet incorrect, references to pollen tube length
increasing up to 10% sucrose concentration and then decreasing.

Many candidates also repeated data directly from the graph with no effort to manipulate
the figures, which gains no marks. Even a basic subtraction of one figure from another to
indicate that the pollen tube length was 580um greater at 10% compared with 0% sucrose
would have been creditworthy, yet was seldom seen.

4 A student investigated the effect of sucrose concentration on the growth of pollen
tubes.
Four pollen grains were placed in a small dish containing water. The pollen grains
were left for two hours and the lengths of the pollen tubes produced were measured.
The mean length was then calculated.
This procedure was repeated using dishes containing sucrose solutions at
concentrations of 5%, 10%, 20% and 30%.
The graph below shows the mean lengths of the pollen tubes from four of the five sets of
results. Error bars showing the range are also shown.
800 4+ _
700 - Biaun: Jaam:
e O A T ESESSEEEEEES
S 600 FAH / | AN NN S NS REREn . VESD NN SN SNE N
0 I ¥
2 T i
§ COF e
4 1 { /
§ 400 4 A
Q rd
¥ -
o 3004+
=
4
c 200 -
2]
=
100 4
0 : T L] : II : : : T T |
0 5 10 15 20 25 30
Concentration of sucrose solution (%)
<Dﬁ ResultsPlus ResultsPlus

Examiner Comments

This candidate has correctly plotted the point on the graph
and joined the points correctly. However, careless drawing
of the top error bar has lost the third marking point.

Examiner Tip

Take care if asked to plot a point on a
graph - follow all the instructions and
double check the scale on each axis.
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() Using the information in the table, plot the mean length of pollen tubes and
the error bar showing the range of data for the 10% sucrose solution and

complete the graph.
(3)
(i) Using the completed graph, describe the effect of increasing sucrose
concentration on the mean length of pollen tubes over the two-hour period.
(3)

om0 w107,

Fam 0%t 0T, o .ra?.i?%_.sffﬂ"'*ffﬂ. s sten. byt B conentrdiin of supup solution Tnceases, tle

wean gt o pollen tulg, Taceases T guatist Tntreoge 75 From S to (0, Aethin wohich Y sy

woy by Wbz 0 From (0 40 20 o pygative itlakion 5 sepn. As the omtrnin ot sacus
htin Tagms frim 04 0 307ty pean Vot o the gl 4o donets T gruatst dcse
i frm 20T 0 307 2wk be dyo s by 600pm oAl T gk T o gt of e

polen xebe v MD0pm at W% o surae sddn  cmertnden.

This answer gains full marks. The candidate recognises that there is a positive
correlation between pollen tube length and sucrose concentration up to 10%
and then there is a negative correlation between 10 and 30%. Manipulation
of the data has been carried out to describe the difference in growth between
different sucrose concentrations - a calculated difference of 400um for
example - and not just a reference to the figures from the graph. A mark was
also given for noting that the peak for growth was at 10% concentration.

us

2@ ResultsP

Examiner Tip

Look out for the '‘command' words in a
question. Here it was 'describe'. No need for
any explanation in the response, just a good
description of what the data is showing.

GCE Biology 6BI02 01
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Question 4 (b)

Although many candidates had a sound grasp of the sequence of events surrounding double
fertilisation in flowering plants, there was a tendency to focus on this rather than the role
of the pollen tube. Many candidates confused stigma with style, or even stamen, showing
again the need for a clear understanding of biological vocabulary. There were also many
references to the pollen tube nucleus producing enzymes, although AS Biology candidates
should be aware that the nucleus is not the site for protein synthesis.

A good response would have started with the growth of the pollen tube through the style,
using enzymes to digest the pathway to the ovary or ovule (not ovum). The role of the
pollen tube in fertilisation is essentially for transporting the male gametes to the embryo
sac, therefore references to the nuclei within the pollen tube, and the manner in which the
generative nucleus divides to give rise to haploid nuclei, although correct, are not the details
required for this particular question.

Candidates must be encouraged to read the questions critically, assessing which aspects
of a topic are required, rather than rushing on to write down all the facts they recall
concerning an area of biology they have studied.

(b) Explain the function of the pollen tube in fertilisation in flowering plants.
(3)

Ao pollen % Yo\R gfows down due. and
\Nr@ dvo eyule. g 5}6‘& -
0N/ Juloe. Yorspol dve mele @m o
W@ ouwWe oo
Mg alows e wele. %ama&e ad dQ gvale.
QUeR fo G old. gecleaR 6. Tuaot? .
Qf‘é epiM S5 A Ceeded et

W/ZExammer Comments

This response clearly gains 3 marks. One for 'pollen tube
grows down the style', one for making it clear where it is
heading - 'into the ovule' and the third for understanding
that the pollen tube 'transports the male gamete'.

<I7A ResultsP

Examiner Tip

us

Note how this candidate has separated their answer into
short sentences? This is a useful technique when answering
guestions that have several marks to be gained.
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(b) Explain the function of the pollen tube in fertilisation in flowering plants.
(3)

This type of response 'tells the story' - and therefore manages
to get the sequence of events in the correct order.

Marks are given for having the pollen tube secrete enzymes
(excellent phrasing!) to digest a pathway through the style.
The candidate also describes the role of the pollen tube in
carrying the generative nucleus, which divides to form the
haploid gametes, to the ovule.

\
2@ ResultsP

Examiner Tip

us

Many of the concepts covered in biology describe
sequences of events - and recalling those events
in a logical order will produce a good answer to
an exam question, covering all the points.

GCE Biology 6BI02 01
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Question 5 (a) (i)

The three domains were either known or not. It is hecessary to be aware of the three
domain system of classification. There were some interesting alternatives, including
animals, fungi and prokaryotes, the latter being the most common incorrect response.

5 Woese, a scientist, collected data that allowed him to propose the hypothesis that all

organisms could be classified into three domains.

(a) The diagram below shows some of the stages Woese used to publicise his new
data and hypothesis.

Stage 1
Woese wrote a scientific paper describing his data and hypothesis
that all organisms could be classified into three domains

Y

Stage 2
His paper was checked by other scientists before publication in a
journal

9

Stage 3
Once his paper was published in a journal, this allowed critical
evaluation of his data by the scientific community

(i) Instage 1, Woese suggested three domains, including the Bacteria and the
Eukaryota (Eukarya). Name the third domain.

(1)
CArongeoa

Although this example is spelled correctly, a variety of
spellings were accepted, such as 'Archea' and 'Archeae’.

- ﬁ;'
4

Resu us

Examiner Comments

evaluation ot his data by the scientitic community

AI e vs |

A brave attempt here to throw random letters at the page in
an effort to get some of them right!

However, there weren't quite enough correct ones, in the
right places, to indicate that the candidate knew the answer.

Plus

Examiner Comments
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Question 5 (a) (iii)

The emphasis here was on presenting data to the scientific community. This would not be
achieved by television documentaries or by newspaper coverage. However, many candidates made
creditworthy suggestions covering articles in scientific magazines to blogs on scientific websites.

(i) In stage 2, Woese's paper was checked by scientists before publication.
Explain why his paper was checked by scientists at this stage.
(1)

T exdes. 0 st .om\g’_..Mui:;m:.e_r..._...heﬁ}r_e..r._...H.eg.,.._popw a0 odalished -

<d ResultsPlus KV? ResultsP

us

Examiner Comments Examiner Tip
This is a typical example of a response that When it comes to evaluation of scientific data,
gained no marks. The concept of 'mistakes' there is rarely a situation where something
is too vague - it could include typographical is either right or wrong - it is all a matter
errors after all, which would not be checked of whether or not the data supports the
for by other scientists. conclusions being drawn from the data.

(i) Instage 2, Woese's paper was checked by scientists before publication.,
Explain why his paper was checked by scientists at this stage.

(1)

e obes SQ'\Qn’He*S . Chﬂ"k"d 1'; s dabq qu

DZExamlner Comments

This response gained a mark for referring to checking the data for
reliability. The last sentence on its own would not have gained a mark
- hypotheses are, by their very nature, neither correct nor incorrect.

(ii) In stage 2, Woese's paper was checked by scientists before publication.
Explain why his paper was checked by scientists at this stage.

(1)
To. maks suce he had not. c@faedl M—j q...
W e Work. or Bfmm esenles . ‘

<iz @ ResultsPlus

Examiner Tip

This example achieves the mark for If unsure of the specific terms to use, a
stating, in simple terms, that the paper clear description can often be creditworthy,
would be checked for plagiarism. especially for this type of question.

GCE Biology 6BI02 01
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Question 5 (a) (ii)

The essence of this concerns peer-review, with reference to assessing the reliability of the
data and the validity of the conclusion made.

Many responses quoted peer-review without really understanding what it involves.

(1ii) Suggest two ways, other than publication in a journal, that scientists can use
to present their data to the scientific community.

1. Thipugh o scientific  semncr  or meenng
2 By puohshing tt on 4he Wermer n a saenHPto websﬁ@

Dlus 27@ ResultsP

Results¥ LI
Examiner Tip

Examiner Comments

us

Note that the use of the word 'scientific' has
been used to describe both the type of meeting
and the type of website. This makes it clear
that the candidate has read the question and is
being precise with their answer.

This example clearly gains both
marking points.

(i) Suggest two ways, other than publication in a journal, that scientists can use
to present their data to the scientific community.

S \’Itljlt aYiicle
z____;fM SURNEIFIC 1EXE DOOKS.

<?/Z ResultsPlus

(2)

Examiner Tip

Examiner Comments

This response only gains one mark. A Read all parts of the question - skipping
scientific article, unqualified, is the same as details can cost vital marks.

'a publication in a journal' and the question
asked for suggestions other than that.

18 GCE Biology 6BI02 01




Question 5 (a) (iv)

'Critical evaluation' of the data presented by a scientist would generally involve repetition
of the methods involved in collecting that data so that other scientists in that field could

ascertain its reliability. Otherwise there would be analysis of the data itself.

(iv) Explain what is meant by the phrase ‘allowed critical evaluation of his data by
the scientific community’in stage 3.
(2)

see ' 4 M3 resubts one elroble.

This example covers the repetition of experiments
to see if the 'same results can be obtained' and also
comments on checking the results for reliability,
which implies checking the orginal data.

Two marks were given to this response.

(iv) Explain what is meant by the phrase 'allowed critical evaluation of his data by
the scientific community’ in stage 3.
(2)

Note that no mark would have been given for merely stating 'his data
will be evaluated by other scientists' as this basically repeats the
stem of the question. However, marks were given for a description of
repeating the experiment to see if the results can be reproduced, and
then processing the data in the context of the original theory.

GCE Biology 6BI02 01
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Question 5 (b)

Generally, this question was answered very well, with the vast majority having a clear grasp
of the similarities and differences in cell structure between prokaryotes and eukaryotes.
Surprisingly, it was the possession of a cell surface membrane by bacteria that was not
always appreciated.

(b) The table below compares some features of two domains.
Complete the table by placing a tick (v) in the box, If the feature may be present
in the domain or a cross (%) if it is absent.

a—
S
—

Domain
Feature i —T
| Bacteria Eukaryota

. i
. "/ ' ‘/ :
| Smooth endoplasmic reticulum X '

| | ! \/
| | Cell (surface) membrane | .\/ : \/
X

| Slime capsule } v

Ribosomes

ResultsPlus

Examiner Comments

A clear example of a response that gains full marks.

(b) The table below compares some features of two domains.
Complete the table by placing a tick (v) in the box, if the feature may be present
in the domain or a cross (%) if it is absent.
(4)
| S— |
' Domain ‘
| Feature } -
| ' Bacteria | Eukaryota ‘
Ribosomes ‘ o [ v ‘
k '
| I ]
| Smooth endoplasmic reticulum | X | Ve ‘
| Cell (surface) membrane s | X ‘
| Slime capsule v - X |
O
Examiner Tip
This response was awarded 3 marks, as there Never, ever, put a line through a tick and
was one mark available for each two correct expect it to be accepted as a cross - it
boxes for this particular question. Incorrect will not be. If you put a tick first and then
responses for ribosomes and bacteria, and cell change your mind, cross it out several
(surface) membrane for eukaryota. times and then put a clear, unambiguous,
. . cross in the space available.
The crossed out tick will always be marked
as incorrect.
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(b) The table below compares some features of two domains.
Complete the table by placing a tick (v) in the box, if the feature may be present
in the domain or a cross () if it is absent.

(4)

Domain
Feature
Bacteria Eukaryota
Ribosomes - v
]

Smooth endoplasmic reticulum x o

Cell (surface) membrane e o

Slime capsule o

IUS
Examiner Tip
This response only gained two out of three When asked to use ticks and crosses,
marks. This is because the box for slime remember to use both - don't leave
capsule and eukaryota has been left blank. A blank spaces, it just looks as if you
blank cannot be interpreted as a cross. don't know the answer.
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Question 6 (a)

It was apparent with this question that candidates appeared to think that putting ‘oil is non-
renewable, starch is renewable’ would get them full marks. The most common incorrect
answer referred to the structure of starch and how it made starch more suitable. Many also
failed to identify the context correctly and therefore referred to fuels instead of packing
materials, which consequently caused them to overlook the factor of biodegradability.

6 Plants produce a variety of material useful to humans, such as starch, cellulose and
fibres.

(a) Starch can be used to form packaging.
Explain why it may be Qetter to make packaging from starch rather than from
oil-based products,

(2)
'?G-vaL b mﬂfje‘fvomwwwaiol? Aespar(en. Hﬁu’em(—hwjj _

, ?fU({Mch Lt mq_-ﬁp rg‘r'bm Lon-ye .ﬂ.em..ﬂ,.d:..l.ﬁ ......... TRAALT LA

fﬁ_..&{.th __________ ..o kLoJPE}mcpaL; onolucf wlle o ’orm-j wﬁn b
owe . wnews byoe E&k.cxcgﬂ.k{.e..j._ bome  use U& wteweh wvans - L“-v* _[?t_:..”.u Hibi

vZExaminer Comments

This is an excellent response, clearly comparing the two
materials, and explaining the fact that the resources
used to produce starch are renewable and those for oil
based products are not. It also describes the relative
biodegradability of the two materials.

6 Plants produce a variety of material useful to humans, such as starch, cellulose and
fibres.

(a) Starch can be used to form packaging.
Explain why it may be better to make packaging from starch rather than from
oll- cts.

(2)

sMaole. fram.. ca.m,a, ARLLAAL R (... D OALALCR.....
/«Aﬂm /{7

OO ResultsPlus

Examiner Tip

ResultsPlus

Examiner Comments

A clear response covering the two Note the short sentences and bullet point
most common answers given. approach - this produces clear answers.
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6 Plants produce a variety of material useful to humans, such as starch, cellulose and
fibres.

(a) Starch can be used to form packaging.
Explain why it may be better to make packaging from starch rather than from
oil-based products.

47? ResultsP

Examiner Tip

This is an example of the type of response that Check the context of the question and
discussed the structure of the starch molecule try to avoid making an answer you've
in terms of it packing into small spaces - rather learnt fit the question!

than as a packaging material.

Question 6 (b)

Most candidates recognised that amyloplasts contained starch and that cellulose is made

of B-glucose monomers. However, the vast majority made the mistake of thinking that
cellulose consists of microfibrils held together by hydrogen bonds, whereas it is the
microfibrils that consist of cellulose molecules linked by hydrogen bonds. Candidates need to
remember that cellulose itself is a polymer of B-glucose monomers joined by 1.4 glycosidic
links and that it is unbranched.
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Question 6 (c) (i)

Although most candidates did recognise this organelle as a chloroplast, there were many
that confused it with a range of other organelles from nuclei (maybe due to the presence of
DNA) to mitochondria, including the Golgi apparatus.

Candidates do need to be able to identify a range of cell organelles from both diagrams and
electron micrographs.

(¢) The organelle, shown in the electron microscope image below, contains the
monomers of starch.

Envelope of organelle
Fluid containing DNA

Ribosomes floating free
inside the organelle

Magnification x10 000

Dr. Jeremy Burgess / Science Photo Library

A student incorrectly identified this organelle as rough endoplasmic reticulum
because it had ribosomes inside it.

(I} Name this organelle,
(1)

__________________________________ DA . O\ AMOCOBE .o

ﬁ ResultsPlus 17? ResultsP

Examiner Comments Examiner Tip

us

A frustrating example of a candidate
knowing the right answer and then having
a crisis of confidence and changing it, in
this case apparently referring to the phrase .
'monomers of starch' mentioned in the Otherwise easy marks can be thrown
introductory sentence and not the question away carelessly.

which asked for the name of the organelle.

Always think twice before changing an
answer - make sure every part of the
question is double-checked first.
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(i) Name this organelle.

Ve

ResultsPlus

Examiner Comments

Here is an example of an answer being

changed sensibly!

Question 6 (c) (ii)

The vast majority of responses clearly described the differences in the structures of the two

A student incorrectly identified this organelle as rough endoplasmic reticulum
because it had ribosomes inside it.

CM\o coplask .

organelles. Only a few referred to differences in functions.

Most candidates seemed confident in their knowledge of cell ultrastructure.

Examiner Comments

<$Z ResultsPlus

Reason 1 clearly states that in rough
endoplasmic reticulum the ribosomes
are attached to the membranes and
that it does not contain DNA.

27? ResultsP

(i) Using the labels on the diagram and your own knowledge, give two reasons
why it is not rough endoplasmic reticulum.

(2)

us

Examiner Tip

Remember that ribosomes are attached
to the membrane of rER. Do not

make vague statements about them
being outside the membrane.

GCE Biology 6BI02 01
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(i) Using the labels on the diagram and your own knowledge, give two reasons
why it is not rough endoplasmic reticulum.
)

(2
Ribosomes are Floating free irdde 4k organe [le. arrd-s

2 727170 ) o T IR - eSS € SNt SO R § Mo T 4 il

sesson2 Ribosomes not athached o endoplasmic vefieulum
OO ResultsPlus

Examiner Tip

ResultsPlus
Examiner Comments

When asked for 2 examples, or
2 reasons, make sure they are
sufficiently different and not just the
same point phrased differently.

Unfortunately this only gained one mark.
The candidate has only described differences
in distribution of ribosomes and has not
mentioned any of the other features.

Question 6 (d)

There were many detailed descriptions provided of plant histology and the origin of the two
tissues, neither of which was requested for this question. There were details provided for
other plant tissues, which are not even on the specification. However, there were also a fair
number of responses that described one or both tissues as possessing cytoplasm!

Many candidates appeared confused about the functions of these two tissues, many
mistaking sclerenchyma for phloem. Those that did recall the functions of each tissue failed
to score highly as they were not applying that knowledge to the question which asked

for a comparison of the functions. It was necessary to state which functions xylem and
sclerenchyma had in common and which ones they did not share to get full marks.

(d) The stem of a plant contains xylem vessels and sclerenchyma fibres,
Compare the functions of xylem vessels with the functions of sclerenchyma fibres.
(3)

)gdLem VRESELS.  oaR. ot . onbiy. bl .. 0. SuR part

Yo Hant.. 05 wek . 06t Sclecnchyma .. S1bres. . bt
thiy...... QL. ks sl . TR... AWeSPOrt.. e .aﬁ/zmh&a@
and i0a5.........p.. . SCerr of . pant.. 1. cohil....

V1S 18 eAed. . USing. ....a..... digfeis)on. . JORE@a. . cublaith.
A Golerenchymna. frbaes... do. not. .clo

Examiner Tip

{Z I
This response gains full marks. It clearly states Remember the command word 'compare’
that both tissues are involved in support and then is asking for similarities and differences.

describes the functions of xylem in transporting water
and mineral ions (even though listed separately as
'minerals and ions' in this example) whilst making it
clear that sclerenchyma is not involved in transport.
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Question 7 (a)

Most candidates acheived the mark for correctly identifying the overall trend in the

data, although some were misled by the arrangement of data in the table from highest
concentration to lowest and stated that as 'concentration increased, the diameter
decreased'. There were quite a few responses consisting of repetition of the data directly
from the table, which scored no marks. Many candidates did work out that there was a
difference from 100-60% and then from 60-20%, although few were able to express this
clearly or to comment on ‘direct proportionality above/below 60’. Some used the term
‘proportional’ incorrectly when describing positive correlation. Quite a few responses
referred to the ‘speed/rate of change’, which is irrelevant when considering the effects of
concentration over a set time period.

(a) Using the information in the table, describe the effect of the concentration of
garlic extract on the mean diameter of the zone of inhibition.
(3)

Ps 4o poncentraton of extract ININe0atd o
—H/w mean olla.meehzn cﬂlm qone aof W"f"lﬁf*‘f’”

incveases oo well. The mone m (onandrato
o;ﬁ Mff‘mc-r fH/LL mm«% ?ﬁmmmf fnhlblhon

80 Ien mo"/v cone. — Ha muean cliameder ,ggmm

" &O’/; T - 1) ' & mm.

W/zExammer Comments

This candidate gets one mark only for describing the overall
trend. Simply repeating data from the table, i.e. 18mm diameter
at 100%, is not creditworthy.

If this candidate had worked out that the diameter of the zone
of inhibition was 10mm larger at 100% than 20% concentration
they would have scored 2/3 and not just 1/3.

\

ResultsPlus

Examiner Tip

Don't just copy figures from tables and graphs -
do something with them.

GCE Biology 6BI02 01
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(a) Using the information in the table, describe the effect of the concentration of
garlic extract on the mean diameter of the zone of inhibition.

(3)
As 4he concentration of g garfic exfract decreases the meon

o . : : every 207
From 100% To €07/ of (?arhc Ekff'or.'j the decreoge 1S5 Oﬂﬂ[y Imm forfdecreosa

m 607,
fom ST,

(WY Cnimmaer whirh FanrFantratian Af Aarlic avtract hae tha ctrannact antimiceahilal

A clear answer - this shows an appreciation of the main
trend in the data and then the subtrends. This candidate
has also identified the pattern in the data above and
below 60% concentration and has expressed this
correctly, referring to a decrease in diameter of '1mm
for every 20% decrease' from 100 - 60%.
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Question 7 (b)

This should have been a straightforward question, however it did generate a range

of answers. Many achieved one mark for stating that the most effective concentration
was 100% and another for linking it to the largest zone of inhibition. However, there were
fewer who could then explain this in the context of more or most bacteria having been
killed or inhibited from growing at this concentration. There were some instances where
candidates apparently misunderstood the question and looked at the change in diameter
and gave 40% or 60% as the best concentration, as after that the difference between
successive concentrations was smaller.

(b) Suggest which concentration of garlic extract has the strongest antimicrobial
properties. Give an explanation for your answer.

lo 00 e txtvodk, had tae strewag ki orolpiad

Fﬂz@i’*’mﬂo TE wad T poadoX ywapm dibma b ot (8 i,
Wada ek 1wy Able B kil Y mest bhadnk

_O_ww%xp 0L was S aivg,

<d Resu us

Examiner Comments

B

i
Y

A straightfoward response, clearly identifying 100% as
the most effective, linking that with the largest zone of
inhibition and then realising that it killed most bacteria.

Full marks awarded here.

ResultsP

Examiner Tip

us

Remember - you don't always need to use up all
the space available to achieve full marks.
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(b) Suggest which concentration of garlic extract has the strongest antimicrobial
properties. Give an explanation for your answer.

(3)
e 1007, o cembthom. o f Qoalie. exvaet WS

He  Shrowge8t  antimieanal  Plopesnes
pecowane. ko Pm—m ey the  lasgents EREX oD
Jhibihewvs — W0 Lacke\on  curl ekl

<d ResultsPlus

Examiner Comments

This response gets only 2 marks - one for identifying 100% as the
most effective concentration, with reference to largest zone of
inhibition. However, the candidate fails to explain their answer in terms
of the most bacteria having been killed, or prevented from growing.

Question 7 (c)

There were those who grasped the difference between 'control' and 'controlled variable' and
there were those who did not. The concept of using a control in order to assess what would
have happened in the absence of the variable under investigation is not fully appreciated.

Incorrect responses included everything from temperature to 100% garlic.
(c) Suggest a suitable control for this investigation.
(1)
experiment repeated with 0 % qorlic extod.

ResultsPlus

Examiner Comments

Typical response that gained one mark.

(c) Suggest a suitable control for this investigation.
(1)

ResultsPlus

Examiner Comments

This was a common incorrect response, clearly
confusing a 'control' with a controlled variable.
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Question 7 (d)

It was evident that not all candidates had carried out this particular core practical as many

did not grasp the fact that alcohol kills bacteria. Therefore, there were many confused

answers concerning the alcohol interfering with the antimicrobial properties of the garlic.

There were few responses that scored full marks.

(d) The discs were sterilised by being placed in alcohol and then left to dry before
being soaked in the extract.

Suggest why the discs should be sterilised before being soaked in the extract, Oyd

(2)
2

vZExaminer Comments

This is an example of the type of response that
referred to the prevention of growth of pathogenic
bacteria as a result of contamination.

(d) The discs were sterilised by being placed in alcohol and then left to dry before
being soaked in the extract.

Suggest why the discs should be sterilised before being soaked in the extract.
(2)

\
<Ij ResultsPlus

Examiner Comments

This is a good example of the type of response that
shows an understanding of the idea that introducing
other species of bacteria could result in competition,
affecting the growth of the bacteria being studied.

GCE Biology 6BI02 01
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<d ResultsP

Question 7 (e)

As there were two alternative correct responses to this question some candidates failed to
commit to one in particular and therefore lost marks.

The question asked for a suggestion and an explanation, therefore it is important that
candidates explain the suggestion they have proposed in order to gain full marks. For this
guestion it would have been acceptable to suggest the zone of inhibition would have been
larger due to the antimicrobial properties of the alcohol itself, or to suggest the zones would
be smaller due to possible dilution of the garlic extract.

(e) Suggest how the results in the table might have been different if the discs had not
been allowed to dry after being placed in alcohol. Explain your answer.
(2)

B WY U NN V2 XXV L0000 NV SN "IN WIrC P YCY.VPUOE K o DU 170 0 TN R o Lo CO
. )m@%v ...... mhphmmmJ\fu 19 RXNEAE . Ol O

us

Examiner Comments

A clear indication that the candidate recognised
that the alcohol would also have killed the bacteria,
resulting in larger zones of inhibition.

(e) Suggest how the results in the table might have been different if the discs had not
been allowed to dry after being placed in alcohol. Explain your answer,
(2)

Toe weeny diamger of zane ok nhibhen wi\ be maller  ag the
e eitved v\ Yo turther  diluted by the alewe\.

<?/z ResultsPlus
Examiner Comments

This shows a good example of the alternate
answer that was accepted. Dilution of the garlic
extract by the alcohol could possibly have
resulted in smaller zones of inhibition.
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Question 8 (b) (i)

The actual phenotype being investigated here is maze-brightness, the characteristic brought
about by the interaction between genotype and environment. However, 'maze-bright' or
'maze-dull' were accepted, as was 'maze running ability'.

As this was an unusual example of phenotype, in contrast to a clear physical feature, many
candidates failed to answer this correctly.

(i) State the phenotype of the rats being studied in this investigation.
(1)

Naze - orighiness

us <l7ﬂ ResultsP

Examiner Tip

us

ResultsP

Examiner Comments

An ideal answer. If there's only one line provided for the
answer, it's a good indication that the
examiners aren't looking for much more
than a few words for a correct response.

(i) State the phenotype of the rats being studied in this investigation.
(1)

—[' hecr o bnbok Yo = W = S S

<iz ResultsPlus
Examiner Comments

Many candidates thought the phenotype under investigation
was running ability or even intelligence, showing an
incomplete grasp of the concept of phenotype.
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Question 8 (b) (ii)

A wide range of answers were provided for this, although many mistakenly mentioned
controlling the factors that were in fact under investigation - the actual cage conditions.
Many sensible suggestions concerning the rats themselves - age, gender and breed, as well
as the environment. Only one mark was available for an environmental factor as this was an
investigation concerning mammals, and candidates should be aware of the wider range of
variables to be considered.

(i) Suggest two factors that need to be controlled in this investigation.

i renr

us
Examiner Tip
This response gains two marks - one for If asked for two factors, just give two.
the nutrients given to the rats (hence diet) Bonus marks aren't given for coming up
and one for the age of the rats. with a whole list of possible factors.

(ii) Suggest two factors that need to be controlled in this investigation.
(2)

1 . The. Size WMﬂ P

2 /ﬂlc _ Sj'l«.(f)r: oF ..éﬁc AN . . - e s e B
<d ResultsPlus

Examiner Comments

This response only gets one mark, as
either size or shape of maze were too
close to be separate marking points on the
mark scheme. The mark was awarded for
reference to keeping the maze the same.
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Question 8 (b) (iii)

There were some excellent responses to this question, with many candidates doing an
admirable job of interpreting the data correctly. There were only a few instances where
maze-bright and maze-dull were interpreted as referring to the level of lighting in the maze
itself - indicative of candidates who had not taken the time to read all of the information
provided.

The question asked for a comparison to be made - this should include both similarities and
differences.

(iii) Compare the mean error rate per rat for maze-bright rats and maze-dull rats I
in poor cage conditions and enriched cage conditions.
(3)

RANCS \\A‘\L QEHAS fw G~ \\ww\ \\N-:w AWy S S \\\\\\
c&:&k \\5\\ TGS, \ \*&ﬁg B et S T o o~ N . |i
’\\\\q_}\ MR \\ m&'& \\ \\:—a\\t X \‘ve-\\\ \-.r-\\r\
Nape o Nan o Nlrs, \ﬁ
RIS :-‘?\{EQS S t;.q...\_:x\*_}.\:wl-ﬂx& Nl s
\'\\QQ& PR B QRS SN R\ N Resays X \Mn%x
SN \\,\& AT \ PV NN SR & |
e\ \m\‘ &M.e-:«f-m%xué_a\. T DheRe R\S\\\ OONSRL.

{/z (7? ResultsPlus
Examiner Comments Examiner Tip

This response only gets one mark for referring to more When a question is about a
errors being made by the 'mice' kept in poor cage particular species, in this case
conditions, compared with enriched cage conditions. rats, make sure your answers
This candidate has tried to explain the differences refer to the same species.

instead of comparing them.

GCE Biology 6BI02 01
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(iii) Compare the mean error rate per rat for maze-bright rats and maze-dull rats
In poor cage conditions and enriched cage conditions.

. Cendiiens.. /ér _______ %:, zm){ag
#{ Maze. vér&g‘* fM an fmc/ed ...... Mw’z.mr

/
............... o4 ”M_;P;mu

7@9 hats s, Fhon. %
Pmr Wﬁfﬁ'f/"ﬂi

Ml Massslbha awma o ...I...l... dule o B o mmm b ke s mnmmi: miian caba i e Bl

<iz ResultsPlus

Examiner Comments

This is a good example of the type of response that gained full marks.
One mark is given for describing the error rate by both maze-bright
and maze-dull rats as the same when raised in poor conditions.

Two marks are available for stating that the maze-dull rats make 2
a.u. more errors than maze-bright rats when they are both raised

in enriched conditions. The final sentence would also have been
creditworthy if the candidate had not already achieved full marks.
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Question 8 (b) (iv)

Many failed to note that this question only concerned the maze-dull rats, and therefore lost
marks. Those that read the question carefully were able to score the first mark for describing
the difference, although some just stated the figures without referring to fewer errors made
by maze dull rats that grew up in enriched cage conditions, and therefore did not get the
mark. However, it was more challenging to explain the differences, and fewer candidates
correctly explained that the greater number of toys in the environment was necessary to
affect the phenotype of those rats. Many achieved the second marking point by correctly
suggesting that the environment that the rats were brought up in affected their phenotype.

(iv) Describe and explain the differences in the mean error rate per rat for
maze-dull rats when they grew up in normal cage conditions and enriched
cage conditions.

(2)

A vorned . condiVions to c:lf
M cémﬁ?s oS OBbea\-e:s\' _______ %.J\\%

Mozo \am;é\a(: _________ XS opfYt \.‘\_,) _____ W2 oA 2IXOC (B
cfﬁ \Qpﬂ-rfa\r s s e o e 4O o ccecs (o178
e \oves Yo Mo waszo. ol ceks.

ilj/\\ﬂ\m: ____________ c&\ _ Soﬁrrmrs gzr @ ..... rz.—.._\- e

27? ResultsP
Examiner Comments Examiner Tip

This candidate has failed to read the Read the question carefully and underline the key
question properly and described the words - then refer to the relevant data only in
differences between the two groups of rats either graphs or tables if required.

both raised in normal cage conditions. As

ch, no marks can war . .
such, no marks can be awarded dull’', 'normal’ and 'enriched’.

For this one the key words would have been 'maze-

(iv) Describe and explain the differences in the mean error rate per rat for
maze-dull rats when they grew up in normal cage conditions and enriched
cage conditions.
{2)

e maze dwd\ . @kn el were quned.
m r\mmmk o) mdmm mA \«u

_cooe. e x_.i_a_wkmat | WO
Ape (cxf \AZE. obm.\
v e eaud (onnant. M

ResultsPlus

Examiner Comments

This is a good example, showing a clear grasp of the question.
A description of the differences is provided followed by an
adequate explanation for the observed difference. GCE Biology 6BI02 01
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Question 8 (b) (v)

This question referred only to the maze bright rats, specifically in normal and enriched cage
conditions. The majority of candidates correctly noted that there was no difference in maze
solving ability, however, very few attributed this to the rats having reached their genetic
potential with just a few toys. There were also some suggestions that the rats learnt maze
solving skills as a consequence of having to avoid the toys littering their cages, instead of
actually playing with those toys - however, this did not affect the awarding of marks.

(v) Describe and explain the effect on the mean error rate per rat for
maze-bright rats when they grew up in normal cage conditions and
enriched cage conditions.

(2)

.en.r.\'.c}.ed.-_c%e.. eodiiens.. Wes WﬂlrE\mW Hrere_ wos @ Crenge.....n.. M. ensAmnmend,
e rads ey R - ‘nrﬁ}ﬂ. ol may. Yove . reaohed . Aheir. aximum.. gReetic.....
rientiol. of._._._.}:n)g_.._..a.bv o Non. opund.. TRt s oy Yoam e, Mo the oo
er(or.... Mle.. did.. 0k, Cherge. . eueh.. 08 crome.. *Ej’ e odded . .

A good response, stating that the error rate was equal for
the rats brought up in the two different environments and
going on to explain that the maze-bright rats had reached
their 'genetic potential'.
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Paper Summary

It is also essential that candidates do not try to force answers they have learnt into the
questions set. Their focus should be in applying their knowledge and understanding of the
questions to the best of their ability.

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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