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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. There were
some excellent responses to questions ranging from the role of zoos in conservation of
endangered species to the processing of proteins within the cell. 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. As always, there
are questions in this paper which draw 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.

Despite the many opportunities made available for candidates to demonstrate their
knowledge and understanding in this paper, marks were frequently lost because terminology
was not used precisely. Poor expression of ideas can come across as lack of knowledge,
especially when terms such as 'gene' and 'allele’, 'species' and 'individual' are used
interchangeably. In order to improve performance it is essential that students have a clear
grasp of the vocabulary of the subject so that they can understand the questions and
express their answers clearly.
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Question 1(a)(iii)

Many candidates achieved the first marking point, for identifying D, but not always for
the correct reason. The concept of endemism was either understood or not. Those whose
grasp of the concept was weak made references to 'restriction to a habitat' or 'only found
in certain conditions'. A few confused endemic with rare, or with biodiversity and species
richness. The idea of endemic referring to a species being restricted to one geographical
area was well expressed by those who did know what the term meant.

(iii) State which area contains an endemic species, giving reasons for your answer,
(3)

area D

Reasons. An._endemic. qoeme‘:'a LD apeues k1S
OMB Sikvated w1 e area  an No_ okher
Lapeas.. e "n:j _______ te. dve to Sef:m-hm 9. Stands

Fooiny yeass.. oﬁo LAcea . D has [..particdlar

_____ &Fem.e‘.s B n = 4 F'“"'Um! 0. c:myothcf O

y\ﬂ ResultsPlus

Examiner Comments
This is a good example of how a candidate could achieve a
full 3 marks by simply stating what is meant by endemism
and then going on to explain why they identified Area D

as being the one with an endemic species.

(iii) State which area contains an endemic species, giving reasons for your answer.

(3)
Area.. ‘&' ) j‘fe C{{) S‘Llﬁ'f

Reasons... Lk(—m% »k n %kﬁ (b} C\‘\k ’flt'\-fVlJ K U"\fb
OU(LCA (MJ\ VLL} \U\uue Qe \‘( 1§\M1(“/& .. D

Examiner Comments
his example scored 2 out of a possible 3 marks. Many candidates
chose to either draw the symbol that represented the endemic species,
or describe it, e.g. ‘flag-shaped symbol’. Marking point 2 could not be
awarded here as there was not a clear explanation of what endemism
is, although the reason for selecting D was fine for marking point 3.

4

GCE Biology 6BI02 01




Question 1(b)

The purpose of this question was to test understanding of how captive breeding and
reintroduction to the wild help conserve species. There were some excellent responses
indicating a thorough grasp of the biological processes involved, although many omitted

the fundamental principle of increasing population size. Good responses worked through the
role that zoos play specifically with regard to conservation, showing an appreciation of the
use of stud books in breeding programmes.

As this was a question testing QWC it was important for candidates to present their
responses in a logical sequence, which was only evident in those responses where
candidates demonstrated a sound understanding of the processes involved.

Although this response does jump from one point to another, and does include much
irrelevant material, it still manages to gain full marks.

(b) Zoos help to conserve rare endemic species through captive breeding programmes
and reintroduction programmes.

* Describe how zoos use these programmes to help conserve rare species,

They ao 1his by He ppve b
. A€ number Of. P/ %

wty L TPy o TAS cud. _________/aw

. gettie adudkidy G e UK, 1O allonss
b b Doy uhh b i/ i, e 2005
Keep a. stud boot- Qnce  mupbas. e cw

CE faw WO e zw/oo
Out. Soreniie.. /@c‘wfc‘%
#fﬁ ousaRes  mart al

q c/ep/@s/m et o
k. ﬂw/

nfa/m em #wz’/ /mﬁevffc e ease. mméw
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Examiner Comments
Although poorly worded initially, marking point 3 is awarded
for noting that this will ‘maintain the genetic diversity".
This candidate also gets marks for referring to ‘stud books’
and the fact that captive breeding will bring about an
increase in number. They also mention that captive breeding
involves breeding animals from different zoos and that
some of the animals are eventually returned to their natural
environment.
This candidate also wrote that ‘animals are conserved ex-situ
so they are not threatened by predors etc’, which would not
have been sufficient for ‘protected from predators’, especially
in a question assessing QWC.

@ ResultsP!

us

Examiner Tip
This example clearly shows that it would have been
advisable for the candidate to request an additional
answer sheet for completing their response. Writing that is
crammed into a small space is not always easy to read. It is
also helpful if candidates then add a note to the effect that
their answer is continued on the additional answer sheet.

6
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Question 2(a)

This was a well answered question, with most candidates demonstrating a good recall of the
position of the key bonds within cellulose.

Questions that ask for candidates to annotate or draw onto a diagram are sometimes
missed by those focusing on questions that ask for written responses.

2 Cellulose and mineral ions are important components of a plant.

(a) The diagram below shows part of a cellulose microfibril.

CH,OH

<J\/7 ResultsPlus

Examiner Comments

The circle around the oxygen atom in the centre
of the glycosidic bond is the minimum required
here, whilst the circle around the hydrogen bond
encompasses the groups either side of the bond
itself, the maximum allowed for (a)(ii).

ResultsP

us

Examiner Tip
Note - when asked to label part of a diagram with a
letter, that letter is often the first one of the word it is
representing - e.g. G for glycosidic and H for hydrogen.
There were a significant number of candidates who
circled the correct bonds, but scored no marks as they
got the labels the wrong way around.

GCE Biology 6BI02 01
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Examiner Comments

his response shows the hydrogen bond circled just
around the dotted line - the minimum acceptable.
This candidate achieved 2 marks for Question 2(a).

8
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Question 2(b)(i)

This question tested the candidates' knowledge of the functions of mineral ions in plants
alongside their ability to interpret information presented graphically.

This was very well answered, with a vast majority of candidates recalling the role of
magnesium ions in chlorophyll molecules and noting that variety B had the highest levels
of magnesium. Marks were lost by candidates who listed all three mineral ions, failing to
identify magnesium as the key ion. It is also important to differentiate between the terms
high, higher and highest - for this question the response should state that B had the
highest levels of magnesium.

(b) An investigation was carried out to find the mass of mineral ions in three varieties
(A, B and C) of the alfalfa plant.

The results of this investigation are shown in the graph below.

40

35 -+

30 4+ T

5 - HHH [ : Nitrate ions
Mass of 111 ' O Calcium ions
mineral - ] _
jons 20 ! - @ Magnesium
/gkg” ? ] ions

! §—-L +
i I

Variety of alfalfa

(il  Using the information in the graph, suggest which variety of alfalfa could have
the highest concentration of chlorophyll. Give a reason for your answer.

Variet f
Reaso: /ﬁdﬂwt‘ /MWW??MM&&!U} %/woiﬂfwm afl J@Mm /GéAA R

ResultsPlus

Examiner Comments

his response gets one mark for '‘B’, but nothing else. Even though the
candidate realises that magnesium is needed to make chlorophyll they have
not stated that variety B contains the most magnesium.

(2)

Examiner Tip

Many candidates fail to provide enough details to demonstrate a clear understanding
of their reasoning. This can be frustrating as examiners can see what the candidate
means, but cannot award marks for something that has not been put in writing.
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Variety B
Reason . MW\U\-—-’V\ 1ANA  ee (%p(‘}v\ﬂ\.b[ﬂ 'E:Q/ The
prodmchion ok ehdeiophug) ond B hoa Tha

Examiner Comments

his example gained 2 marks - variety B was correctly
identified and a clear reason given, stating that ‘B has
the highest magnesium ion mass’.

Question 2(b)(ii)

This question tested the candidates' understanding of the function of mineral ions in plants.
In order to gain full marks it was necessary to state variety B and then go on to explain that
it had the highest mass of calcium ions and describe the role of these ions in cell walls.

(i) Using the information in the graph, suggest which variety of alfalfa could have
the strongest cell walls. Give an explanation for your answer.

Variety .. 6 S

Explanation

(3)

lum hape baidd  cdh wolls ongd .
hobs. with  the pemeabiliy of cll mumbrang. .

g\ﬂ ResultsP

Examiner Comments

This response only scores 1 mark for identifying variety B. Even though
calcium is mentioned in the reason, the candidate does not state that there
are more calcium ions in this variety than in the others and does not explain
their precise function in cell walls.

10

GCE Biology 6BI02 01




(i) Using the information in the graph, suggest which variety of alfalfa could have
the strongest cell walls. Give an explanation for your answer.

(3)
Variety @,_ ........ :

<J\ﬂ Results+lus

Examiner Comments

This example only gains 1 mark. Although the candidate
describes B as having the highest mass of calcium, they
have also included nitrate, which negates that marking
point, as calcium has not been isolated.

(i) Using the information in the graph, suggest which variety of alfalfa could have
the strongest cell walls. Give an explanation for your answer.

(3)
Variety ... ‘

Explanation ’[ﬁQ(‘j‘Tf 0’( m@_“m“g @C\bmﬁﬁldw"l

oS ofoim Galetm (ectate (peckin ) vsed) te haldl
c@olose wiccefals feaethos a0 0 avpprontof

widdle lerte. B hashigles/ mess f caleum Sons

<J'\ﬂ ResultsPlus

Examiner Comments

This excellent example scored full marks. Variety B was
identified, calcium was linked to strength in cell walls

due to its requirement for calcium pectate, as well as
reference to the middle lamella. Variety B has finally been
identified as having the highest mass of calcium ions.
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Question 2(c)(i)

The vast majority of candidates worked out the correct answer from the graph. As long as
candidates check the labelling of the axes on a line graph, there should be no problem in
ascertaining information from a line graph.

Question 2(c)(ii)

This was not well answered, with only a minority of candidates grasping the fact that using
seed from the same plant would reduce genetic variation between the seedlings. A lot of
candidates appeared to believe that seeds would be genetically identical if coming from the
same plant, as if they had been cloned. This was more likely to have been a consequence of
failing to read the question carefully, rather than not understanding that seeds are a result
of sexual reproduction and hence have varying genotypes.

This is an excellent answer - not only stating that there would be little genetic variation, but
also explaining how this would increase the validity of the results.

(i) In this investigation, all the seedlings were grown from seeds from the same
wheat plant. Suggest why this would improve the validity of the results.
(1)
e s vey. litle geﬁé_b'c woebion..... so.
ghen. tne. exack sere . condibons, the. . plenks

sSouda g'ao_.tn e . S[eme 19118&1/\. ,

Examiner Comments

%\/Z ResultsPlus

A well considered response states each
point separately and clearly.

Examiner Tip

Keeping answers simple and to the point makes
it clear that the candidate has understood the
question and knows the biology.

12
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(i) In this investigation, all the seedlings were grown from seeds from the same
wheat plant. Suggest why this would improve the validity of the results.
(1)
8 the seedd. from. tnd. damd . wheat. . plant. woud
bt gendheadly.. cddbnticad.  thgrtiore. e Validay

Wld o NG

ResultsPlus

Examiner Comments

This is an example of a very common error
made on this question - assuming that seeds
from the same plant will be genetically identical.

@ ResultsP

us

Examiner Tip
Although having individuals that are genetically
identical does increase validity when it comes
to investigations, it is important that candidates
check the context of the question first.

GCE Biology 6BI02 01 13



Question 2(c)(iii)

This question was answered well by those who understood that it referred to the conditions
that needed to be kept the same for plants grown in culture solution. Responses concerning
water were therefore ignored. It is also to be expected, at AS level, that candidates refer
to volume rather than amount with respect to quantities of liquids, hence 'amount of
solution' was not accepted as a correct response. The control of variables for this type of
investigation should have been covered in the corresponding recommended core practical.

(i) >uggest TWo ractors, otner tnan tne time 1or growtn ana tne source or ing
seeds, that should have been kept constant in this investigation.

Tesmipexatumne

<J\/LResult's us

Examiner Comments

This example shows how full marks can be achieved by simply
stating two separate factors that should be kept the same. Light and
temperature were the commonest factors provided, which is to be
expected as they are the principle factors that affect plant growth.

ResultsPlus

Examiner Tip

Keep it simple - if asked to provide two factors, it is
quite acceptable to just list them as this candidate

has. Do not write more than one different example
next to each number on the exam paper.

14
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Question 3(a)

This question was relatively straightforward, yet there were relatively few candidates
gaining full marks. Many responses discussed the relative strengths of the two types

of rope, whereas the question just asked for a comparison of the effect of increasing
diameter on the mass needed to break the two types of rope. References to speed or rate
were irrelevant as there was no time factor involved. Many candidates only referred to nylon
rope, failing to compare the two types of rope and not gaining any marks at all. Responses
to this question were generally poorly expressed. As always, it is never enough to merely
quote figures from graphs, credit can only be given for manipulation of the data. In this
question it is relevant to work out the difference in mass required to break the two types of
rope at any particular diameter.

3 Ropes can be made from many substances including nylon and manila.
Nylon is a synthetic fibre. Manila is made of fibres from the Musa textilis plant, shown
in the photograph below.

Malkolm Warrington / Science Photo Library

(a) The mass required to break ropes, of different diameters, made from nylon and
manila was investigated.
The results of this investigation are shown in the graph below.
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Compare the effect of increasing the diameter on the mass needed to break nylon
rope rather than manila rope.

(3)

Mass.. weedod . ‘o bwak. yope.. uciroaws i;n . Jeo_as d.ouder
\W( “Off\"‘?"-' Moss.. uaded. Yo lueall. vy r\m\m (S
a\ue. AA> \,Lw\ . DiE -gcmmc;g___ WA MESS fo.ueake

<7/\£¥L€; s Low-czg Lak HAQ loe.@mm% .
ResultsPlus

Examiner Comments

This response gains two marks. It gets the first marking point for stating that ‘the
mass needed to break the rope increases for both as the diameter increases’. It
then gets a second mark for going on to say that the ‘mass needed to break nylon is
always higher’ (marking point 3 on the mark scheme).

The third sentence is not precise enough to gain a third mark as, although the
candidate writes that the ‘difference is.... lowest at the beginning’, they have not
written that the difference increases as the diameter increases.

Examiner T|p

Make sure that the answer given refers to the question
itself - in this case the candidate has stuck to discussing
the effect of diameter on mass needed to break the rope.

SV wudar B mgm(\&(goy W8 dawmdve) . MRS e ey
NG Y0 IORRNC B O Tha S ot gy otk e+ soando, e
NN 6 A Yo 1AL GHEEY wRIgn TN M ofe
NN PG PENR. K e Ahnngiee. A9 -

* It ok 130 \5 -t o 0. o@sk _%\m ran

Results lus

Examiner Comments
his response gained full marks. The first point covers the idea that an increase in diameter
requires more mass to break both types of rope. The second mark is given for writing that ny-
lon is able to hold greater weights than manila rope at the same diameter which is equivalent
to stating that nylon always requires more mass to break it. In the last bullet point the candi-
date has accurately calculated that it takes 1300kg more mass to break nylon when the ropes
are both 10m/n\1 in diameter.

ResultsP
Examiner Tip

This is a good example of where a candidate has written their answer as a series of bullet
points. This keeps each point separate and allows the candidate to express their ideas clearly.
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Question 3(b)(i)

The key to this question was reading the information above the diagram which clearly stated
that it was a prokaryotic cell. The stem of the question also provided the information that
bacteria are prokaryotic cells. There were quite a few responses to all parts of question 3(b)
on the premise that the diagram was of a sperm cell. It cannot be emphasised too much
how important it is to read all of the information provided in the question.

However, most candidates correctly identified this as a flagellum, spelled in a variety of
ways.

The structure of a prokaryotic cell is something that has to be learnt. Those who worked
outwards from the cell membrane correctly identified B as the cell wall, many even going
as far as to describe it as being made of murein or peptidoglycan, which was not necessary
to gain the mark. The commonest incorrect answer was 'slime capsule' as it appeared to be
the outermost layer.

Despite the fact that the cell membrane was actually labelled on the diagram, there were
still a few that wrote cell membrane as the answer.

ls Ba\.deﬂu_mk WAL

%
Resultst
Examiner Comments
A good answer clearly stating bacterial cell wall,

even though cell wall on its own would have
achieved the mark.

GCE Biology 6BI02 01
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Question 3(b)(ii)

An apparently straightforward question requiring a couple of structures found in prokaryotic
cells to be drawn and labelled. The commonest correct answers were ribosomes, drawn as
small dots rather than as large 'cottage loaves' and plasmids, drawn as small loops. There
were some excellent answers which included circular DNA loops labelled as nucleoids,
plasmids and small 70s ribosomes.

Mesosomes were not accepted for two reasons, firstly they are not found within the
cytoplasm and secondly they are now believed to be artefacts of preparation techniques for
electron microscopy.

Some of the responses seen equipped the bacterial cell with a wide range of membrane
bound organelles, such as nuclei and mitochondria - found only in eukaryotic cells. A few
also drew in an acrosome, under the impression that the diagram was that of a sperm cell.

(R) 1IN e process or making rope, wasie material s proauceda. >0me Or tnese wasie
materials can be broken down by prokaryotic cells such as bacteria.

The diagram below shows the structure of a prokaryotic cell.

wraalors DNA

\\\\\\\\\\"\\!&\ N\

: \/\§ Cytoplasm
N o membrane
\\\m‘&\\\k\ ) — 8

Examiner Comments

ResultsP!

Examiner Tip

Two marks were awarded here for

‘circular DNA’ drawn as a Comp|ete Make sure that drawings do not contradict the
loop with no loose ends, and label - many candidates drew a squiggle with
ribosomes - it was not necessary to two stray ends and labelled it as ‘circular DNA'
state that their size was 70s. which could not be awarded a mark.

18
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Question 4(b)

This question tested knowledge of what is happening within cells during telophase. There
were many very good responses to this question. However, it should be noted that plant
cells do not have centrioles. There are slight differences between mitosis in plant and animal
cells and these need to be noted.

(b) Describe the appearance of a cell in telophase of mitosis as seen in a root tip squash.

/Zs Jém J/\ 4.0

%\/Y ResultsPlus

Examiner Comments

This is a nice clear response covering four out of
six marking points. The candidate uses relevant
terminology accurately making it evident that they
have a sound grasp of the process of mitosis.

F@ ResultsP

Examiner Tip
Unless a question is designated as one testing
QWC, bullet points can be very helpful - both for the
candidate and the examiner. Answers written out like
this allow candidates to ensure they have covered
enough separate points to gain maximum marks.

GCE Biology 6BI02 01
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(b) Describe the appearance of a cell in telophase of mitosis as seen in a root tip squash.
(3)

Q‘MQ \‘dcghus?_ the. c.hcormem wunuel, becarrufa Cess
An. e . coud

A >

ResultsPlus

Examiner Comments

Although this example is less precise, it still achieved full marks.
Credit was given to ‘chromosomes unravel’, ‘two separate nuclei’
and ‘spindle would not be present’. This candidate shows a clear
grasp of what would be visible at telophase.

Question 4(c)(i)

| m‘r be presefur o

This question was well answered on the whole, with most candidates able to identify which

portion of the chromatid would be swapped over.

(c) One way in which meiosis increases genetic variation is through crossing over.

() The diagram below shows a pair of homologous chromosomes during

meiosis. They are positioned next to each other but crossing over has not yet
occurred.

Crossing over
occurs here

20
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Complete the diagram below to show these chromosomes after crossing over
has occurred.
4}

ResultsPlus
Examiner Comments

A good example, clearly shading in the correct
portions of the chromatids.

Examiner Tip

When asked to draw on a diagram, use pencil so
that changes can be made if mistakes are made.
As long as the shading is dark enough it will show
up perfectly well when the scripts are scanned.
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Question 4(c)(ii)

This question tested knowledge of the process of fertilisation in flowering plants following
pollination. This question was left blank in a significant proportion of papers. Whether this
was because of unfamiliarity with the embryo sac diagram or as a consequence of not
reading the instructions carefully is hard to tell. However, it does reinforce the necessity of
reading every sentence in every question.

Candidates who drew circles around the actual structures were credited on this occasion,
but it is important to follow instructions precisely.

(i) Meiosis produces haploid structures in the plant.

The diagram below shows an embryosac.
Draw a circle round each of the labels of two haploid structures that are

fertilised in the embryosac.
(2)

Antipodal cell ——

—==(Two polar nucle

—————— Synergid

Examiner Comments

his response does exactly as the question
instructs - the labels of the haploid structures
that are fertilised are both circled.

Examiner Tip
Read every part of the question otherwise marks
could be lost unnecessarily.

22
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Question 4(c)(iii)

This question asked for an explanation of the term 'haploid number' of chromosomes. It
was not enough to just state 'half the number of chromosomes', there had to be further
explanation of what that means. Stating that it is 'half the diploid number' may seem
logical, but it does not explain what the terms mean. This question was not answered
with sufficient detail by the majority of candidates. Examiners were looking for responses
referring to the number of chromosomes in relation to that in normal body cells (somatic
cells) or the number of chromosomes to be found in gamete cells, or following meiosis;

there were some excellent responses that covered the full range of possible marking points.

(il) Explain what is meant by the term haploid number of chromosomes.
(1 ]

_haploch (h)is e numoes o chomosomes P,
0 gometes, Ao it is Yeaf ¢ e diploid numbe

founel. in <omebe colds
s
ResultsPlus

Examiner Comments
his response clearly demonstrates a clear grasp of the
meaning of haploid, covering two different marking points -
the fact that it is the number of chromosomes to be found in
gametes and half the number to be found in somatic cells.
An excellent answer. A

Q ResultsPlus

Examiner Tip

In questions like this, where an explanation is
required, if more than one reason is known,

it is always a good idea to write more, just in
case one point is not made clearly enough to be
awarded the mark.

P

=7

(iii) Explain what is meant by the term haploid number of chromosomes,
(1)

Tt wmeons e cell hos etk  fae numoer
ok chyomosomes teot— Oonn ot OPO‘
noymorl  aga \(_)bdus cell.

g\ﬂ ResultsPlus

Examiner Comments

This response gained one mark for stating that haploid
refers to half the number of chromosomes that are
found in a normal body cell.

Note - no mark would have been given for ‘normal cell’.

GCE Biology 6BI02 01
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Question 5(a)

This question tested whether or not the term gene locus was understood. Generally
speaking there were many candidates who knew exactly what it was and could express

this clearly. There were some who were unfamiliar with the term, yet inferred that it had
something to do with the position of a gene and were credited with one mark. This question
is also one of the rare examples when either gene or allele would have been correct, and
either chromatid or chromosome could be accepted, due to the context of gene locus.

5 Genetic diversity is important for the long term survival, adaptation and evolution
of organisms. Genetic diversity can be considered as the number of different alleles
found at each gene locus in a population of organisms.

(a) Explain what is meant by the term gene locus,

Examiner Comments

This response gains 2 marks for clearly stating
position of allele on the chromatid.

24 GCE Biology 6BI02 01



Question 5(b)(ii)

This question proved problematic for many candidates and scored low overall. There was
a tendency for candidates to refer to genes instead of alleles, which prevented them from
achieving marks, and to discuss probability of mutations, which was irrelevant in this
context. Very few managed to make the link between greater number of alleles per gene
locus with greater genetic diversity and therefore greater chance of having favourable
allele combinations. However, it was still possible for candidates to achieve some marks if
they recognised that more different alleles would increase survival chances and that those
that survived reproduced and passed on the favourable alleles. Few candidates seemed to
understand that the frequency of favourable alleles in a population increases over several
generations, that is over time, and not immediately. Some candidates also failed to note
that the two breeds were of the same species.

It really is essential that candidates are able to distinguish between genes and alleles,
especially in this context, otherwise they are not scoring marks despite understanding the
basic principles of natural selection.

(i) Breed Q has a mean of 4.6 different alleles per gene locus.
If their environment changed, breed P would be more likely to survive and
evolve than breed Q.

Using information on mean number of different alleles per gene locus and

your own knowledge, explain why breed P is more likely to survive and evolve

than breed Q.

(5)
o Beeed P demoaiteate ). more.. vacakan. ﬁmz};(ﬂ/y Ahan,
Beeed .. 0):/6 fo.. mch& el ﬂrgz!‘mgtaé)m{aef A diHe At
T 1M pAW o 4-6) |

_allles. Rd.. mbcm“?zi; wdll...cealltm..a.. frm:ftff“a»jc a/_ ._

pkm&]jpu M, Bfeﬁic) P, 0. Dy A A doj'f d’r{d/@/ st
chacadkadhiod.. If fhe . eauvconoaat Clhanatd, for example,...
dee o diucate or. pedatian, Breed P wiod hot a geeaks
Wm#’ ot aacoalds having.. 4.1l &chveaducmfa?gm*

:ad.ﬁfamcamcfemypeﬂ “gives fonn. an. adlantags...

ot dot. {OMJWM(G"\WA}(LDM% tant fusy a8
no loner pified do, acd #s aminnglr wl Hua plhe
_Mm«cﬁa@i _____ ... fudl... annd. bread. Togt . (5 Han . g inces
VLW(W?&{ flao. . ad/anfageaz/ _____ allele. . AM@PVWW
Asnd. Aus. Specitl euvdltd. Wit iy high.. nmean.. df....
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Examiner Comments

his response was awarded 4 marks. In the first sentence there are 2 marks - one for greater
genetic variation and one for larger number of alleles per gene locus. Then on lines 6-8 marking
point 4 from the mark scheme is gained for stating that, if the environment changed, there would
be a greater chance of breed P having a genotype that would give them a selective advantage.
Then on the 12th line there is reference to these individuals surviving and breeding for marking
point 5.
Although the candidate states that there would be an increase in frequency of the advantageous
allele in the population, there is no reference to this taking place over several generations or time.

Question 5(c)

This question tested the appreciation of how sample size can influence the type of data
that can be gathered. A reasonable number of candidates noted that there were more
dogs in group 1 than in 2 and therefore a greater chance of recording a higher number of
different alleles at 31 gene loci. However, there were many who failed to observe that both
groups of dogs were from breed P and wrote answers that assumed the two sets of results
represented different breeds, for example stating that there were 'more dogs of breed

P'. Yet again, there were examples of incorrect responses that seemed to result from not
having read the whole question first.

(c) Two groups of dogs, of breed P, were taken from the same population.

The total number of different alleles at the same 31 gene loci was recorded for
each of these two groups.

The results are shown in the table below.

| crous | Number of dogs | Total number of different

| Group  ofbreedP l alleles at 31 gene loci |
' : 40 | 239 |
| — 'I - I
| 215 |

| S A

'5 2 | 20

Suggest why the total number of different alleles in group 1 was greater than in
group 2.
(2)

Brcoirde Halle . Ol ONOe. AQ%S. o

A ers\rd‘ .

his is a good example of a simply stated response that achieves full marks.
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Question 6(a)(i)

Most candidates accurately identified group C as the Eukaryota and many went on to give
the presence of mitochondria as the reason for their choice. However, there were many

responses which indicated that many of the candidates believed that only animals possessed

mitochondria, rather than all eukaryotic organisms. Many responses also failed to note
that the cell walls referred to in the table were those composed of peptidoglycan and then
erroneously stated that Eukaryota do not possess cell walls, suggesting that they did not
understand that fungi and plants can be eukaryotic and possess cell walls.

6 Woese was the scientist who proposed a classification of organisms into three
domains called the Archaea, Bacteria and Eukaryota (Eucarya).
(a) The table below shows some of the characteristics of the three domains.
| I B e
! Domain
i Characteristic - " !
|
; A B C ;
} Mitochondria Absent | Absent Present
| Cell wall containing [
| peptidoglycan l ves | No No |
——— - ——e e e — - —ag= = S———|
[ Amino acid carried on tRNA I . _— ‘
| that starts protein synthesis 1' Formylmethionine Methionine Methionine
| Sensitive to antibiotics E Yes No No |
r__._.. - S . . B S— — — E .  —
| May contain chlorophyll Yes No Yes ‘
I
(i) Using the information in the table, suggest which of A, B and C represents the
Eukaryota domain. Give a reason for your answer.
(2)
Domain C .....
Reason ... Ef’ A(’ 9 o‘_h ¢ (0//g .Con ’f’”" m; ;O(LDAC‘/((G e
’N{'/‘f’l’ . .P’D.kp«rpmll.f. ..ﬁaéf.’ .4««’@4&4’«:5. . &{0 Oa;z.

ResultsPlus

Examiner Comments
A typical example of a correct response scoring
full marks, clearly identifying eukaryotic cells as
being the only ones to possess mitochondria.

GCE Biology 6BI02 01

27



Question 6(a)(ii)

This question asked for information from the table to be used to suggest which group
represented the Archaea domain. Whilst the majority of candidates correctly identified B
as the Archaea, fewer provided sufficiently detailed reasons to achieve the second marking
point. It was not enough to state just one characteristic that domain B shared with domain
C, as it also shared one characteristic with domain A. Therefore, to achieve full marks it
was necessary to state clearly that there were more characteristics in common, or to name
at least two of them. An alternative approach to this would be to refer to the characteristic
of sensitivity to antibiotics and state that domain A must be Bacteria and therefore B was
Archaea; this was described by many candidates, showing good deductive reasoning.

(i) Many scientists believe that the Eukaryota domain is more closely related to
the Archaea domain than to the Bacteria domain.

Using the information in the table, suggest which of A, B and C represents the
Archaea domain. Give a reason for your answer.

(2)

Domain . @ .........................

Examiner Comments

This example scored full marks for identifying B
as the Archaea domain, referring to the greater
number of shared characteristics with C as the
reason for selecting B.

Domain _ AB .

Reason DOMALA B UL NOF.S2NS1 NVE. FOaNhion ¢S mh

Doman A 15, ASAnbbiohcs KiL sacrenraand.oomaun A s,
Haeo %m J—Ch&\huf lorhem. Dommhwmstbebac&-ena

W\P_O.ru@’r\)omn Boure Aveihora - Domown B has more
| Onhara SH LS in Lo e Wl Ha ponaown C

<J\‘:Z ResultsPlus

Examiner Comments

This is an example of the alternative
reasoning regarding sensitivity to antibiotics,
as well as referring to the number of shared
characteristics. This also achieved full marks.
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Question 6(b)(i)

This question tested knowledge of the structure of cell organelles, specifically the Golgi
apparatus. Candidates could score high marks, even if they did not recall the term
'cisternae’, as long as their descriptions were sufficiently clear. There were some very good
answers indicating a sound appreciation of cell ultrastructure.

(b) Cells of the Eukaryota domain contain rough endoplasmic reticulum and Golgi

apparatus,
Both the rough endoplasmic reticulum and the Golgi apparatus are made up of
membrane-bound sacs.

() Describe how you would recognise the Golgi apparatus as seen using an

electron microscope.
(3)

o Canvee) Qsternes... 2ocis. Smales . . ot legp ..

fHe sKNae. Some Cf pac ends. C}Z

CRSICLRAS teeeeee esi I R

Og cﬂﬁ o
<VJ\4 ResultsPlus

Examiner Comments
his response gained full marks. Cisternae are correctly referred to and
they are described as being curved and of different sizes. There is also
mention of vesicles associated with the Golgi apparatus. As full marks
had already been awarded the diagram was not considered, but if there
were only two marks awarded for the written part of the answer, the
third mark could have been awarded if the diagram was labelled.

If adding a drawing to an answer, it is very
important to label or annotate the diagram.
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Question 6(b)(ii)

It was good to read many clear answers to this question, demonstrating a sound
understanding of the roles of the rough endoplasmic reticulum and the Golgi apparatus.
The best answers took into account the packaging of the proteins in vesicles by the rER for
transport to the Golgi apparatus where the proteins were modified; many even providing
details about the addition of carbohydrate groups to produce glycoproteins. This part of
Q6 was also assessed for QWC and, on the whole, technical words were spelt correctly and
answers were presented logically.

However, there were many examples of muddled answers, where it seemed as if candidates
were under the impression that it was either the ribosomes or the vesicles that were

being transported and modified. It is essential that these type of questions are tackled
methodically and that the sequence of events are clearly set out.

RD%MMPMSWC-{QHQMLUM CRER) s covesed o

24 Prvﬂ)n ) f-,ﬁsﬂufs oS, .at. fe ﬂba‘MSrPolhwaHdQ ............
e GO e reveS. ke A RER e irs . B

RER. shres _omd. Aemspocks... Ale.. .pa.l@.rz.qa frele, . chovn in. \edicles. .

Y T S L i ' ;
adding o mop Bd ferm tn.
. bj%@%vb %&ww e e m@mwn;s Hano,

o s @ooked.. e MO s ob L Al Rsidey e
o telooe e g m;aoun %%hm

Examiner Comments
Although this answer is not neatly presented and parts have been crossed out and extra parts added
in, it does demonstrate how a plan could have helped this candidate produce a ‘tidier’ response.
The first part of the answer is not clear and it does not state specifically that the ribosomes are
attached to the rER. However, full marks were gained for the following points:- at the end of the
4th line reference is made to proteins gaining their 3-D shape in the rER (marking point 4 on the
mark scheme), then the candidate states that proteins are stored and transported in the rER (marking
point 3), then another mark is given for making it clear that the polypeptides are packaged in vesicles
by the rER (marking point 5), followed by the fact that these vesicles fuse with the Golgi (marking
point 6), and then the polypeptide is processed in the Golgi (marking point 7), for example by having
carb@\ydrate adding to produce a glycoprotein (marking point 8)

Examiner Tip
It can hélp making a few notes before attempting this type of question. When there are

marks depending on points being made in a logical sequence it pays to get that order sorted
out before beginning to write, that way nothing gets left out and what is written is relevant.
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Question 7(a)

This question tested understanding of totipotency and relied on candidates correctly
interpreting information in a table listing the number of genes not switched off in three
different cells. Good candidates correctly worked out that the cell with none of the genes
switched off was the totipotent one. Those with a less thorough grasp of totipotency decided
that if 23000 genes were not switched off they must all be switched on, which is obviously
not the case. Better answers were provided by candidates who associated totipotency with
the potential to differentiate into any cell in the body and therefore must be cells that have
not had any genes switched off.

Terminology is important here and yet again there were responses that described stem cells
as 'turning into' any other cell, which is not accurate. It is preferable to describe stem cells
'differentiating to give rise to all cell types'.

7 Stem cells can differentiate into specialised cells and tissues.

(a) There are about 23 000 genes in a human body cell. The table below shows the
number of genes that have not been switched off, in three different cells, A, B and C.

' Cell Nurl:lber of genes that have ﬁot been switched off .|
| A | 1 ﬁOD .
B 18 000 B | ‘
C a 23 000 ‘

Suggest which of these cells Is a totipotent stem cell.
Give reasons for your answer.

cel ..

Reasons . 1S (k. nas.. 23 OO0 genen..chat. nauwe. not. been
\wATEN20 C}[\é, and. thore. are 25@0@8.2/\9/1 LN

A saen..cadl,. thas.. peans..  Cedl.. C has e,
_Wy & too ’ mwem Mcj eadd.

Examiner Comments

This response gained full marks. After correctly identifying cell C as the
totipotent stem cell, this candidate then refers to 23000 genes not being
switched off, notes that there are 23000 genes in a human cell and then
clearly states that cell C can therefore differentiate into any cell type.
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Question 7(b)(i)

The emphasis in this question was testing whether candidates understood that pluripotent
cells could differentiate into fewer types of cell than totipotent cells and that they could
provide a reason for this. Very few responses provided reasons for pluripotent cells giving
rise to fewer cell types, however, many gave examples of the tissue types that pluripotent
cells could not give rise to. It should be noted that many referred to embryonic tissues
rather than extra-embryonic tissues, which did not gain the mark.

(b) A fertilised egg can be used as a source of human pluripotent stem cells.

(i) Explain what is meant by the term pluripotent stem cell.
(2)

LB panpeitek Slon colk B me s . WhALstatigked andh hat T

oo lla Susch.. Aa .th...plnm ond wmbiligah cavah .

#:Z ResultsPlus

Examiner Comments

This response gains full marks. One mark is given for stating
that pluripotent cells are undifferentiated and another

for going on to explain that they are able to become any
specialised cell except extra-embryonic cells, giving the
examples of placenta and umbilical cord.

A well learnt response using correct terminology, although

it is better to describe stem cells as giving rise to other cells
rather than ‘becoming’ other cells.
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Question 7(b)(ii)

The question quite clearly asks how a 'fertilised egg' can be used as as a source of
pluripotent stem cells, yet very few candidates addressed this issue. This question was very
poorly answered and low scoring. Many incorrect responses seemed to focus on either the
potential of human stem cells or on the process by which stem cells become differentiated.
Weaker candidates confused IVF with cloning, whereas better answers noted that surplus
fertilised eggs from IVF acted as a source of these eggs. The most common marking point
awarded was for stating that pluripotent cells were to be found in the blastocyst. Good
candidates were able to explain that the fertilised egg needed time to divide to become a
blastocyst and that the pluripotent cells could be extracted from the inner cell mass. This is
evidently an area that the vast majority of candidates found especially challenging.

(ii) Describe how a fertilised egg can be used as a source of human pluripotent

stem cells.
} Mséw/u//' f‘ham Jer %m /J/czofuc%fj

Examiner Comments

his response was awarded 3 marks. The first was given for reference to the egg cell
dividing by mitosis, the second for the fact that it then forms a blastocyst and the third for
identifying the cells in the middle of the blastocyst as being pluripotent. Although some
of the points are only just acceptable on the mark scheme, this candidate has understood
the question and has a sound grasp of how pluripotent cells can be harvested from a
fertilised egg. As fertilised egg was in the stem of the question, it can be taken that the
candidate is referring to that in the first line and they have shown that they know there is
a difference between the cells on the outside of the blastocyst and the ones in the middle,
even though they did not refer to the inner cell mass specifically.
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Question 8(a)(i)

This question tested the candidates' knowledge of the procedures involved in preparing
agar plates containing bacterial cultures. Although this stage may be performed in

schools and colleges by laboratory technicians instead of the students, it is important that
they are aware of the processes, especially the need for aseptic techniques to minimise
contamination of the plate. There were many vague answers to this, including reference to
sterile equipment that would not be called for in this particular experiment, such as forceps.

8 An investigation was carried out to extract antimicrobial substances from black
pepper.

One extraction method used ethanol. The black pepper was crushed and soaked in
the ethanol for 24 hours. The crushed pepper was then removed, leaving an ethanol
extract.

A Petri dish containing agar and one species of bacterium (B1) had a cylinder of agar
removed to produce a well,
The ethanol extract was then placed in the well,

The Petri dish was incubated at 37°C for 24 hours, After incubation, the diameter of
the zone of inhibition around the well was measured. This was repeated using Petri
dishes with different species of bacteria (B2, B3, B4 and B5).

Agar containing bacteria

Zone of inhibition Well containing

O extract of black

pepper

Petri dish

The investigation was repeated using an extract prepared with hot water in place of
ethanol.

(a) i) Describe how the bacteria should be added to the Petri dish.

(2)

............................................... T bectecion . Shovld  be. . added. . ... ..

Examiner Comments

his response was awarded 2 marks. The candidate has correctly described the use of a
sterile pipette to add the bacteria which qualifies as a reference to aseptic technique. There
is also a clear statement about the bacteria being spread out evenly to form a lawn.

34

GCE Biology 6BI02 01




Question 8(a)(ii)

This question tested that candidates understood the reasons for not completely sealing

the lid of the Petri dish. However, many candidates just gave reasons for securing the lid

to the base, rather than explain the reason for securing it in a particular way. There were
some very good answers describing how this prevents anaerobic conditions by allowing air/
oxygen to enter the Petri dish. Credit was also given for answers that explained that the lid
prevented contamination by other micro-organisms.

(i) Before incubation, the lid was secured to the base of the Petri dish as shown
in the diagram below.

Sticky tape

Explain why the lid was secured in this way.
- (2)

To. ensure_air. . Can.. go. inte. fhe . pedri dish. for . the
D —organisins.. Ao o ensure bl | wohen  Hhe | pedridich

b lifded  the nesd  dime,  nat "”fj the  hd . conces.. off. but

the. . wdanle . pedri dich s lifted  co Moot i} does nod 0.pen. .

<J\/7 ResultsPlus

Examiner Comments

This response gained 2 marks in the first sentence for stating
that air is allowed in, but not other micro-organisms. The
second sentence is typical of many incorrect responses that
were provided, however, in this example it can be ignored as
the correct answers are also provided.
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Question 8(a)(iii)

This question tested candidates' knowledge of the reasons for not incubating bacteria at
temperatures of 37°C. Unfortunately some candidates seemed unaware that incubation
does not take place in the open laboratory or classroom and expressed concern that
temperatures of 37°C could lead to heat stroke. Others seemed to have little or no concept
of relative temperatures, believing that 37°C was hot enough to melt Petri dishes, ignite
ethanol or even cause explosions, all the while acknowledging it to be human body
temperature!

(iii) Suggest why an incubation temperature of 37°C should not be used in a
school or college laboratory.
(1)

havoun povopond, OR. isiapday b

Results¥lus

Examiner Comments

A good answer clearly recognising that it is human
body temperature and that the hazard would be
the growth of harmful human pathogens.

Question 8(b)

This question tested candidates' ability to extract relevant information from a table to
support different hypotheses. The vast majority of candidates managed to select the correct
data to support at least one of the hypotheses. However, there were a significant number
who got it the wrong way around - using the correct data for (b)(i) to answer (b)(ii) and
vice versa, suggesting that they had misunderstood the wording of the questions. Most
candidates understood the idea that the larger the zone of inhibition, the more effective the
extraction technique, indicating that they had carried out the recommended core practical
and were aware of the type of results to be expected.

(b) The results of this investigation are shown in the table below.
Mean diameter of zone of inhibition / mm
Species of bacterium

Ethanol extract Hot water extract

B1 v 274 18.2

B2 < 26.2 16.8

B3 15.0 29.6

B4 < 250 164

BS 15.0 29.8

Mean 21.7 22.2
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() One student used the data in the table to form the hypothesis that using
ethanol was more effective than hot water at extracting antimicrobial
substances from crushed black pepper.

Give evidence from the table that supports this hypothesis.
(1)

(i) A second student formed the hypothesis that using hot water to extract the
antimicrobial substances was more effective than using ethanol.

Give evidence from the table that supports this hypothesis.

ResultsPlus

Examiner Comments

(b)(i) - this response clearly states that for three of the species of
bacteria the zone of inhibition was larger when ethanol was used.
(b)(ii) - mean value correctly referred to for hot water extract.

GCE Biology 6BI02 01 37



(Il One student used the data in the table to form the hypothesis that using ‘
ethanol was more effective than hot water at extracting antimicrobial :
substances from crushed black pepper. |

Give evidence from the table that supports this hypothesis.

(3 oub ¢ S o th spedias) (1)
I Bl, BL and BY (Ko tacon dussasts. zonse- g

(i) A second student formed the hypothesis that using hot water to extract the
antimicrobial substances was more effective than using ethanol.

Give evidence from the table that supports this hypothesis.

<J\/7 ResultsPlus

Examiner Comments

(b)(i) - a very precise response, covering all bases, not only stating that ethanol gave a larger
zone of inhibition in three out of five species, but also identifying them as B1, B2 and B4.
(b)(ii) - reference to larger mean diameter with hot water, using the figures from the table to
make it clear which mean values are being used to support the hypothesis.

Take care when transferring data from a table - many candidates lost marks on (b)(i)
by referring to the wrong three species of bacteria, e.g. B1, B2 and B3. Drawing circles
around the data to be referred to may help avoid making such careless mistakes.
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Question 8(c)(i)

This question asked for candidates to analyse the information provided in the table
critically. However, many candidates just repeated the information provided in the stem

of the question, such as 'the results overlapped' which could not be awarded any marks.
Many candidates did gain a mark for calculating the values for hot and cold water, correctly
working out that the maximum for cold water would have been 17.0mm and the minimum
for hot water would have been 16.8mm. However, there were few who actually went on

to state, categorically, that these ranges overlap. There were very few who managed to
describe the fact that the highest value for cold water was greater than the lowest value for
hot water, despite having worked them out separately. It did appear that many candidates
struggled to put into words the observations that they made regarding the data and this
does seem to be an area that they need to work on.

(c) Another investigation was carried out using cold water to extract the antimicrobial
substances. The same method was used but only bacterium species B1 was
tested.

The table below shows the mean diameter of the zones of inhibition and the
ranges of the data.

Mean diameter of zone of inhibition / mm

Hot water extract Cold water extract

18214 164 + 0.6

(i) A third student stated that some of the results for the hot water extract
overlapped with some of the results for the cold water extract.

Suggest what evidence from the table above the student could have used to

support this statement,
(2)

hiditin o B ot vy aptodk S [§ Gtk
?’f"”f’« 0?( -4‘4""&06‘” : féV r f}\g

Examiner Comments
Although this candidate has started to write about ‘error’ in the results,
they have crossed this out and gone on to score full marks, clearly
grasping the idea that the smallest value for hot water extract was
smaller than the largest zone for the cold water extract. They have also
correctly calculated the two values.
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Question 8(c)(ii)

This question was well answered by many candidates who had clearly read that the table of
results showed mean values and the ranges of data. Many correctly described the fact

that the cold water was more reliable as the range was smaller than that of the hot water.
However, quite a few discussed percentage errors and standard deviation, as if they had not
observed that the data in the table described ranges and not statistically calculated errors.
There were also others who decided that neither set of water results was reliable and that
ethanol was better, having failed to appreciate what was meant by reliability in terms of
results obtained through experimentation.

(i) Using the table above, suggest whether the data for the hot or cold water
extract were more reliable. Give a reason for your answer.
(2)

Q. 0. G SIMadd Ll roue T hin. meano. ..
momo/-? ______ .. mcwﬂgz& el closer fogethic ...

<J\4 D
Resultslus

Examiner Comments
This answer gained full marks for correctly identifying the cold water
data as the most reliable as it had the smaller range. The answer
also goes on to make it clear that the candidate understands why this

means it was more reliable, as the readings were closer together.

Examiner Tip

This question was (c)(ii) - therefore the table referred to in the question
would be the one associated with (c) and not (b). This may seem
obvious, but quite a few candidates incorrectly discussed the reliability of
the hot and cold water data in comparison to the ethanol data.
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Paper Summary

In order to improve their performance candidates should:- read all of the details in

the questions carefully and address their responses to the examples provided in those
questions; understand the terminology encountered at this level and learn how to define key
phrases accurately; review all of the recommended core practicals with particular reference
to laboratory procedures; gain practice at interpreting information presented graphically and
in tables.
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Grade Boundaries

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

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